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ngwtE 10 FEFI (FPIOA)
etk 4, 40 B)

INERILE

10

(H

GPIOHS13

AT

10_27

1/0

Al gmfE 10 BE%) (FPIOA)
Wik 4, 4H B

¥ Ditie

10

(H,

GPIOHS11

A8

10_25

1/0

ngwtE 10 FESI (FPIOA)
etk 4, 40 B)

INERILE

10

(H,

GPIOHS9

A9

10_23

1/0

T gwtE 10 FESI (FPIOA)
etk 3, 41 B)

INETIiS

10

(H,

GPIOHS7

A10

10_21

1/0

Al gwFE 10 K% (FPIOA)
Ui 3, 4 B)

INEINi 2

10

(H

GPIOHS5

All

10_19

1/0

m]gmfE 10 B4 (FPIOA)
IR 3, 41 B)

INERILE

10

(H

GPIOHS3

Al12

1017

1/0

Al gmfE 10 BE%) (FPIOA)
VRI 2, ZH A)

¥ Diie

10

(H,

GPIOHS1

Bl

10_39

1/0

Al YwFE 10 FE%] (FPTOA)
VR 6, ZH C)

INERIE

10

(H,

GPIOHS23

B2

10_38

1/0

Al gmfE 10 BE%H] (FPIOA)
Rk 6, 4H C)

¥ Diie

10

(H,

GPIOHS22

B3

10_34

1/0

Al gmfE 10 BE%] (FPIOA)
VRIS 5, ZH B)

¥ Diie

10

(H,

GPIOHS18

B4

10_32

1/0

Al gafE 10 FE%1 (FPIOA)
VR 5, 40 B)

INERILE

10

(H,

GPIOHS16

B5

10_30

1/0

Al gmfE 10 BE%) (FPIOA)
VRIS 5, ZH B)

¥ Ditie

10

(H,

GPIOHS14

B6

10_28

1/0

ngwtE 10 FEI (FPIOA)
etk 4, 40 B)

INERILE

10

(H,

GPIOHS12

B7

10_26

1/0

Al gmfE 10 BE%] (FPIOA)

¥ Diie

10

(H,

GPIOHS10

14 T 3k 472 B0




ok
it PTATE L AT
VR 4, 4H B)
g FE 10 FEF (FPIOA) £ IhfE 10 (H
BS 10 24 1/0 GPIOHSS
VR 4, 4H B)
Ty FE 10 FEFI (FPIOA) £ IhEE 10 (H
B9 10 22 1/0 GPTOHS6
VR 3, 4H B)
g FE 10 FEF (FPIOA) £ IhfE 10 (H
B10 10 20 1/0 GPIOHS4
VR 3, 4H B)
Ty FE 10 FEFI (FPIOA) £ IhEE 10 (H
B11 10 18 1/0 GPTOHS2
VR 3, 4H B)
Ty FE 10 FEF (FPIOA) £ IhfE 10 (H
B12 10 16 1/0 GPTOHSO (ISP)
WA 2, H A
YR FE 10 B8 (FPIOA) £ IhfE 10 (H
Cl 10 41 1/0 GPIOHS25
Wi 6, 4H O
T gafE 10 FE%) (FPIOA) 2 IhRE 10 (H
C2 10 40 1/0 GPTOHS24
VRIE 6, ZH C)
C3 VSS S HEHM VSS
C4 VSS S W VSS
3.3V/1.8V HLJE, N FPIOA ZIhRE 10 fitH
C5 VDDI05B S VDDI033
CHJESE, 5, 4 B)
C6 VSS S HEHM VSS
3.3V/1.8V HEJE, A FPIOA ZIhfE 10 fite
C7 VDDI04B S VDDI033
(HLJER 4, 40 B)
3.3V/1.8V HLJE, N FPIOA ZIhRE 10 fitH
8 VDDI03B S VDDI033
CHRJES 3, 4 B)
C9 VSS S HEHL VSS
C10 VSS S W VSS
Ty FE 10 FEFI (FPIOA) £ IhEE 10 (H
C11 10 14 1/0 GP106
VRIE 2, 4H A
g FE 10 FEF (FPIOA) £ IhfE 10 (H
C12 10 15 1/0 GPI107
I 2, H A
Ty FE 10 FEFI (FPIOA) £ IhEE 10 (H
D1 10 43 1/0 GPTOHS27

B T, H O

215 T1 3t 472 T




17\
AV 4
il

YRHTIATE ETRAE

g FE 10 FEF (FPIOA) £ IhfE 10 (H
D2 10 42 1/0 GPIOHS26
VRIS 7, 4H C)

3.3V/1.8V HLJE, N FPIOA ZIhRE 10 fitH

D3 VDDI06C S VDDI033
CHJRIk 6, 41 O

D4 VDD S 0.9V HJE, NS HETFZOMEE VDD

D5 VSS S [ VSS

D6 VDD S [0.9V HIE, A EEZLHERE VDD

D7 VSS S VSS

D8 VSS S VSS

D9 VDD S [0.9V HIE, A EFEZOHER VDD
3.3V/1.8V HJH, y FPIOA £ZIhiE 10 e

D10 VDDI02A S VDDI033

CRBIER 2, H A

T gRFE 10 FEF (FPIOA) £ IhEE 10 (H
D11 10 12 1/0 GP104
VR 2, ZH A)

g FE 10 B (FPIOA) £ IhfE 10 (H
D12 10 13 1/0 GP105
P 2, H A

T gRFE 10 FEFI (FPIOA) £ IhEE 10 (H
E1 10 45 1/0 GPTOHS29
VR 7, 43 C)

algmAE 10 FE%) (FPTIOA) 2 IhRE 10 (H

E2 10_44 1/0 GPIOHS28
PRI 7, 41O
E3 VSS S [EME VSS
E4 VSS S [EME VSS
E5 VSS S [ VSS
E6 VSS S [ VSS
E7 VDD S 0.9V HJE, NS HETFZOMEE VDD
E8 VSS S [EME VSS
E9 VDD S [0.9V HIE, A EEZLHER VDD
E10 VSS S [ VSS
. 10 10 o A gafE 10 P (FPIOA) £ IThAE 10 (H P10

B 1, H A

Ty FE 10 FEFI (FPIOA) £ IhEE 10 (H
E12 10 11 1/0 GP103
VR 1, 43 A)

316 U1 Ft o472 71




17\
AV 4

@
3
[
[
3

YRHTIATE ETRAE

nlgmAE 10 FE%) (FPTIOA) 2 IhRE 10 (H

F1 10 47 1/0 GPIOHS31
VRIS 7, 4H C)
Ty FE 10 FEFI (FPIOA) £ IhEE 10 (H
F2 10 46 1/0 GPIOHS30
VRiE 7, 4H O
3.3V/1.8V HLJE, N FPIOA ZIhRE 10 fitH
F3 VDDIOT7C S VDDI033
(LRI 7, 4 ©
F4 VDD S 0.9V HIE, NEAETEOME VDD
F5 VSS S [EH VSS
F6 VDD S 0.9V HLJE, AR O VDD
F7 VSS S b VSS
F8 VSS S b VSS
F9 VSS S [EH VSS
F10 VSS S [EH VSS
g FE 10 FEFI (FPIOA) £ IhfE 10 (H
F11 10 8 1/0 GP100
W 1, H A
agFE 10 FEFI (FPIOA) £ IhEE 10 (H
F12 10 9 1/0 GPI101
VR 1, 43 A)
SPI & H GPIO0 (ZFFHEFPN 1.8V, AnfY)
Gl F D1 1/0 F D1
1)
SPT & H GPIO (SZFFEEFHN 1.8V, An[]
G2 F CS 0 F CS
)
G3 VSS S [EH VSS
G4 VSS S HEHM VSS
G5 VSS S i VSS
G6 VSS S [EH VSS
G7 VDD S 0.9V HLJE, AR Ok VDD
G8 VSS S HEHM VSS
G9 VDD S 0.9V HIE, NEAETEOME VDD
3.3V/1.8V HLJE, N FPIOA ZIhRE 10 fitH
G10 VDDIO1A S VDDI033
CHLJEIE 1, 40 A
Ty FE 10 FEFI (FPIOA) £ IhEE 10 (H
Gl1 10 6 1/0 (FLOAT*)

BRI 1, H A

BO17 v 3t 472 W




17\
AV 4

YRHTIATE ETRAE

nlgmAE 10 FE%) (FPTIOA) 2 IhRE 10 (H

G12 10 7 1/0 (FLOAT*)
I 1, 4H A
SPI £H GPIO (ZLHFHSFEAN 1.8V, AnfY)
H1 F D2 1/0 F D2
1)
H2 VSS S [EH VSS
H3 VDDI018 S 1.8V HJH, NEKHE GPIO fibey VDDIO018
H4 VDD S 0.9V HJE, AR ETAZOMEE VDD
H5 VSS S [EH VSS
H6 VDD S 0.9V HLJE, A Ok VDD
H7 VSS S b VSS
H8 VSS S b VSS
H9 VSS S [EH VSS
3.3V/1.8V HiJE, A FPIOA £ IjEE 10 fiLH
H10 VDDIOO0A S VDDI033
(FEYEIE 0, 41 A)
g FE 10 FEF (FPIOA) £ IhfE 10 (H
H11 10 4 1/0 UARTHS RX (ISP)
R 0, ZH A)
T gmFE 10 FEFI (FPIOA) £ IhEE 10 (H
H12 10 5 1/0 UARTHS TX (ISP)
IR 0, 4 A)
SPT £ GPIO (SZFFHEEFHN 1.8V, An[]
J1 F DO 1/0 F DO
1)
J2 VSS S [EH VSS
1.8V HYE, Nk g g s (OTP)
J3 VDDOTP S VDDOTP
(EE)
J4 VSS S i VSS
J5 VDD S 0.9V HLJE, A HERZ Ok VDD
76 VSS S [EH VSS
J7 VDD S 0.9V HJE, AR ETAZOEE VDD
J8 VSS S b VSS
79 VDD S 0.9V HLJE, A0 EERZ Ok VDD
710 VSS S [EH VSS
g FE 10 FEFI (FPIOA) £ IhfE 10 (H
J11 10 2 1/0 JTAG TMS

Ui 0, 4l A

3O18 Tt 472 U1




17\
AV 4
il

YRHTIATE ETRAE

g FE 10 FEF (FPIOA) £ IhfE 10 (H
J12 10 3 1/0 JTAG TDO
VR 0, 40 A
SPI £H GPIO (ZLHFHSFEAN 1.8V, AnfY)
K1 F CLK 0 F CLK
1)
K2 VSS S e Hh VSS
K3 VSS S b VSS
K4 VSSPLL S PR, BUAHER (PLL) fHFH, 7S UK VSSPLL
K5 VSS S e Hh VSS
K6 VDDI018 S 1.8V HJ&, NEE GPIO fikH VDDIO18
K7 VSS S b VSS
K8 VDDI018 S 1.8V HJH, NEKE GPIO fibey VDDIO018
K9 VSS S e Hh VSS
K10 VSS S e Hh VSS
Ty FE 10 FE%I (FPIOA) £ IhfE 10 (H
K11 10 0 1/0 JTAG TCLK
VR 0, 40 A)
g FE 10 FEFI (FPIOA) £ IhEE 10 (H
K12 10 1 1/0 JTAG TDI
VR 0, ZH A)
SPT L H GPIO (SZHFHEEFHN 1.8V, An[]
L1 F D3 1/0 F D3
J)
L2 VSS S b VSS
HIRIRG esta i, B BRIE T /NS AR
L3 0SC CLK 0 0SC CLK
Er
L4 VDDPLL S 0.9V LY, NBUHIA (PLL) fite VDDPLL
L5 SPI0 D7 0 wr & A 51, B+ SPIO D7 %t (FLOAT*)
L6 SPI0 D6 0 £ H 5, AT SPIO D6 % (FLOAT*)
L7 SPI0 D5 0 & H 5, AT SPIO D5 #iHd (FLOAT*)
L8 SP10 D4 0 & H S, BT SPIO D4 %t (FLOAT*)
L9 SPI0 D3 0 & H S, BT SPIO D3 % (FLOAT*)
.10 SPI0 D2 0 i E H 5, AT SPIO D2 % (FLOAT*)
L11 SP10 D1 0 £ H 5, AT SPIO DI % (FLOAT*)
L12 SPI0 DO 0 & H S, FF SPIO DO %t (FLOAT)

b
©
=
B
i
=




':;ﬂ Cahaan RS ErAE)
M1 RESET KRG EN G, KR EAL RESET
M2 CLK ERNGEZIE PN CLK
" YTAL OUT TS SRR G as i . AR R4y, ARk VAL ot
ENA RS S
" VTAL TN PRELY NS DN | SR G S I YTAL I
ENAT RS
M5 DVP_D7 AL S, T DVP D7 @A (FLOAT)
M6 DVP_D6 MANL RS, T DVP D6 A (FLOAT*)
M7 DVP_D5 WAL RS, T DVP D5 A (FLOAT*)
M8 DVP_D4 MANLT S, T DVP D4 fmA (FLOAT)
M9 DVP_D3 NS, T DVP D3 fiA (FLOATx)
M10 DVP_D2 WAL RS, MT DVP D2 fA (FLOAT*)
M1l DVP_DI1 MANLHSIE, M-I DVP D1 fA (FLOAT*)
M12 DVP_DO N5, BT DVP DO fiA (FLOATx)
2.3 BiES e
FEYRI YR 44 FK BERE (VD BAHEA (mA)
1/0 3.3V/1.8V VDDI00A 3.3 B 1.8Vxl 200
1/0 3.3V/1.8V VDDIO1A 3.3 B 1.8V 200
1/0 3.3V/1.8V VDDI02A 3.3 B( 1.8V 200
1/0 3.3V/1.8V VDDIO3B 3.3 B{ 1.8V 200
1/0 3.3V/1.8V VDDI04B 3.3 B 1.8V 200
1/0 3.3V/1.8V VDDI05B 3.3 B 1.8V 200
1/0 3.3V/1.8V VDDI06C 3.3 B( 1.8V 200
1/0 3.3V/1.8V VDDIO7C 3.3 B( 1.8V 200
1/0 1.8V VDDIO18 1.8 200
OTP 1.8V VDDOTP 1.8 50
Core 0.9V VDD 0.9 2000
SoC VSS 0 -
PLL 0.9V VDDPLL 0.9 15
PLL VSSPLL 0 -

020 71 4t

472




ik

0
@

Qo
«~ canaan NETIATE AT

FEE: 4 A, B. C ZiWf 10 BIEHEAEE, BEATUA—2: HRALAAKN 10 BIF HE,
AR —3.

2.4 S

SAEEBREVCRA 1.8V frtiit MCU L mEis s, £ Bl W
RIEZFAE T IRIUERRE B AL, BALRIA): b FAR g I 8] S B S 7€ I 1) 2K T 10ms ;

RCE L LR HEEEES ) EAL
HPH R = 100 KQ HEF7 0 A SMG803
7 C = 100 nF
]_VS 1VE
W3 — 5
L3 . 5 | Liroorsoso
R17 i _
100K/04( il i —
SGME03 ~||I~G?¢D
RESETN
C55
100OnF/(
GND

2.5 45545 | 1)

10 16 FT boot #ixik$e, LHEANN, HimiEN FLASH JE3h, Fifkik
N ISP #=R. Ef7/5, 10 0. 10 1. 10 2. 10 3 & JTAG 5. 10 4. 10 5

5 ISP 5|,

=

21 mu o3k 472



I
) (%=
« > canaan

3 SF=aiA

@

YRHTIATE ETRAE

3.1 RR4LERS (CPU)

3. 1.1 Mt
Kendryte K21035# RISC-V ISA FIXUAZCr 64 Ar [tk BEAK BAECPU,

BCHE T 4x 640G AF— BERISC-VR AR P %0 o TEAK21082 O H — AN i P R
(AL o RG> AL AT B, WA HF S AT 3R B I i O — A 454, S0 vy
15400MHz . K2108% 0 SCHFERE BNA 73 SC I 75 28, B4EBTB. BHTAIA HI A st A
4 J 7 SRR S M AR AR IR [ M bk HERR, #2000 SCHFFRHERVE4IMAFDC TSA, ALFEXT H
A% BEFBURS BETEEE. 754-20087% s A BIAF SO 8, ARtk ZR iRl &/ BEAFRR
EAPE TR BTG, DAL FHC 0 i 3k . bR it 1 — P A i A
HGPER . K2108% 0 SCRFARAERIC IR a9 FE DA RS K /N . K2108% 08 FHSv39
Feithad— dress®:#7 SeBL T k512 GiBRIMEMI ML A, A — AT
bk He G847 T 7 I A 4 T Rewa L ke

3.1.2 LjResiik

® P E AR
% RISC-V CPU [ PLIC #%il&s K HFEH RIGH @A P WEH, o 7 4

ARG RIENE 64 DMHMBRWE, WAL OHA AT IS AT A -

1) AR P AMZ ST HEAT Hh W B 5 o W e s

2)  SCREERATA T, I HOUZ o wT AR B fid A% ) v 8 <

3) (R CPU WEEM b, M MZO#AT H HACE

4) RIS WE R, SR 64 DMAMERTIWE, ASTPRNEARCE 7 M
%

® FPUSF T AR

1) FPU /& IEEE754-2008 Friff, IR AU/KE T NdttT, B IR M

BEAET);

22 T 3k 472
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O ==
) (#=
N> canaan PERATS AT
2) tZ0 0 50 1 FE&MSE FPU, PAMZ O B 0] AT & 1 e i v 1t

5
3) XFFF YRR, WIRREEEIF SR, CPU Wk FPU SCRRHURS BEIF s Al A
T ;
4) TR D PR, EDXUREEEVR ST, CPU PRI FPU SCREXURS BT i
TN ;
5) FPU HAARRIESS, SCRPERGRE. XURSFER P U BRiZis s
6) FPU HA&FIrMRIZHAS, SCREEURSIE . XUR B I s AP O ARIE 5
® iiEE /s
1) SCHRPEREIRAETR S, AT GHE AT A
2)  HA&MHLLHRAKEE UART 5 JTAG 21,
3)  SCHF DEBUG A% LA AE 1
® I R4
B RS — JAR A IR S AT B V8RR set
associative 32 KiB Zzff. W0 HAXREERELN) 4kibll 84547, BT
A F I A7 S5 R AR A A R B BRECCHEAT AR, FF HLRISC-VAZ L 1P )
BT 12 0o B A W3 N A ORd (PMP) 58T
® MR
b R B R NAEMSN R I, AT T U5 iR Core Complex bk
FlE. RGunAATE TL-UH VS, wTHTUiin Sl B O MR R k. NAF
dig @R TL-C MUV SCHF IR A7 5555, RSB ENAFE . A H S8 TL-UL
B, EEERIMGEANE . A A TL-C B0, FRONRTE I, SR
RO E 2 EHUT O B 48, Bl A5 42 58 % R L) A7 1k
o

23 T 3k 472
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3.2 #EZMILEALIERS (KPU)

@

YRHTIATE ETRAE

3.2.1 tihik

KPU il PR 25 Ab B 2%, B P ATEARDIRE ARG DL T SEIL A AR sl 42 Y 2%
T, SNSRI AS I B AR RN ARARFIRNSE, o ARG a2 oA g 4 A 0 A
n. FEFHERE:

O IR Z EHMAM LS, &)= R 22 0 2% 1) 428 1] 2 H0r] S AL

A

® SCRFPINIRIEN, T AR B R AR ARG RS R A R T

® HFMINEMG T LA, AR RN 2N, B GE FL AT HDMA L

H:

® SCRH N HUEIERH . N EBAT E A S TG, A amaE o H Ve

e (171024) Z[8), % AT &%) 56 S5 AR, 50 2 % B LB # 4

HL ) T HCEE

® LFFFH AR AL Ix1M3x3, BRS KN, R, B

bypass. HKATHRNN2x2ME /I RAE BKA2H RN N2x2 i E

JERAG /I BAE/ A BB BRI E KN R Ax ARG / B KB/ e oK

® S RiHifhpadding 7o \: AFE I A AU IE

® STREERINERIGAT FAE L2560, H BN B ARG BT IR, IR A

GRoRCIEP S

® LRFEMSH. A SH. BIESHTE, AR 3hie,

B bk wT e

® UFFEMISHT LAPE, AR ENTKT, AL R RS

e, R 2 R % W] LA 41K

® 7 Ffmobilenet-V1;

® U TAER R R LRI A M SR/ A 5. 5MiB F 5. 9MiB;

® IESEI TAER B KSR LS SHO/INA (Flash BE-EAAERD .

3.2.3 TIgghmiR

24 T 3k 472
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Y

AXI

AN

ol
=3
canaan N
N PERIARTE ETAE]
al_ctrl
o s (R
| ai_alu_cluster|
) ai_alu_ctrl
regfile |
|
A
| oy v ¥ v ¥
|
— ; - ai_alu ;
gs_ctrl =] main_mem > ai_alu_glue = aialu =3 ai_alu_act j=—ps Im—u]m; = ai_alu_wh
|
K | | Nt |
Tam_mux | ¥ Y
|
>  para_mem T > ai_alu_coef — ai_alu_acc
am_ctrl — |
|
|

KPUGLHE [ main ctrl (TRZEHEHIHIT) o gs ctrl Cgs#EHIHEIT) |
gm_ctrl Cgm¥FHIEIC) . ram mux (ramZ FREFEETC) | main mem 3771k
%) | para ram (BEAEMER) | regfile (EUENTHIT) . alu cluster (alu
BHEBIT) FTHIC. ESH. JEIH MG EHE HesH 1 AAXT bus (AXTE
4 LA, HbtalusFHRFNERSE. A8, BESH. iz
HOU B gm#% I MAXT bus (AXDEAZR) HHitN: TR, BB S % Hregfile (&
BRI AT BCSmain ctrl (THZEHIHEIT) , Hmain ctrl (T2
MG RAZ M NATEEE B, S R EEE A Hran mux (ram% PR ik
FHID) g HImain mem (EAFEfERD . falusHRoH, B, #E—
. Bod s WA S ZE Hram mux (ramZ BIEFHI0) fAfigF]para ram (Z
BArtads) o, NESaluia SN A FERMS ST E, nain_ctrl
(WZEG BRI Eifiladdr gen (HibkAERGES) F2AREdE, e EH) B 5 %k
5. BRSHESEALE S L —iENalug B ¥ 0, Fidaluia HHEITKIK
PATER HT—40. BOE. MIRME, alugHE ¥ T BEHalu ctrl
CREEEHIR I G—H], &R Hwrite back (5 EHIE) 5 A F]
main mem (EAFHEE) o, MEZF&ERENaluid . &5 —NERE4
iEH HEE S Flmain mem (FAEAERS) J5, DMAR] DAISEH G 4 Ab 31 45

3.2.3.1 gst&iR
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ik

LN
e

0
@

naan IHEMAT ETHRF)

PSR ThRE R MAX LR & ERNRCE 28, & BEREINMRES
H, gsiRZ FF— IR EMIE S Hob, gsidul iU B R
HE . ZEREE Ao EANGAFESR) , BB fifoskend fifo(45
A fifo), WMEUWIAREENRS /A # R end fiford, % “AMfifoftresp
fifo (WRififo), /e Yixrt 15 Hig 4 B R 2 A7 Fresp fifort. WIRAXT
BEE, MAGEIESEE Nend fiforh, SRIGEAreglil e BT, Bl
ram mux 5 EAEGERE, RN SN Sresp fifor; WRAXTELEE, A
x5t E Aresp fifoft, SRJGHAXLEZRIE.

3.2.3.2 gm f&EiR

ARSI ) D) e A2 MAX TR 28 E it EERRRE 2 8. #UE— i 22
sS4
3.2.3.3 ram_muxi&EiR

PGPS I ) T BE 20 MR B i 2 - S S K B0 5 R AR R AT 4025,
SRIG RS i A0 B R % B mem32Kx64B (A5 2%) Mpara ram (F17f
) o o, N R 2 % Bllmem32Kx64B (EAFMERR) Mt 5
BENE, #UH— RS S S #RER S 0% Blpara ram (EAFAE
) k.,
3.2.3.4 mem32Kx64Bt&EiR

AR SCEIL Y D) BE A ey Ayt PR B BEAT A0, IX D RAMAL 98 /&
66Byte, NARE XH0T65, Horh, THRT64MIALE AT DA BURGEEE, R R0
IHRESNL BAFME IR R A RR, TAROLLE AT AP L —47 (AT —#bdik) &
Pr64hL ERIER K, NAREOALE AT LAFE IUF —4T Ua— P bdb) MR ERE
£ XARAMIIVRREAE32K, ZRAMA /N H32K+64Byte, UGBS EE Maluiz b
J& B 2 5 N IX A RAMIPI AN [ ik 2 8] A
3.2.3.5 para_ram{&iR

ARSI T BE S X e B R S AL E S 40, HLE— i ST
i . RIS A 4096555 B 144b1 t IIRAM, AR —ANIR 1056+ 5 JiF

26 T 3k 472
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@

WX
~> canaan hEIATE ETAE)
60bitRAM. HAFT P RAMEE 35, SLIGEIRAE S AP, 25— RAMA
TR — T S5

3.2.3.6 ai_ctrl{&EtR

PSR ThRe R I B 28 RS, A28, MiES
. alula FRVBANRREIAT M, AR

load_coef cni!=load_time

RS R T
® load cfgiRA: ATEHcFgZ A, MICE S
® load act paraiR#Zs: HATELENACTZEL, HIBUEITESEG
® load paraiRA: PATEIBNZH, RItIH— it H S,
® load coorRA: #UTHEElkernel Sk, RIEFRESHL,
® CalclR#: HHATHML HLH—1b. WG, B
® send load coor cmdiR#A&: 7EKIZEGHMNESHIELWFEE, B3
calciz$i;
® wait coor loadlR#&: LI FAR EE HE AN L ARG ERI,
JeBk¥ Flsend load coor emdiRA, KIZLEIES, HiTcalciz i,
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LN
e

0
@

naan IHEMAT ETHRF)
FE I SR B RO S AR RGBSR, o DU E T cal cla s

® send dataiRAs: ATLUKHEREERE N TS, FRNENAGRERZE
HEH )G, FEEEE ANAXLEZL.

3.2.3.7 alu_clustert&iR

3.2.3.7.1 ai alu ctrl {&iR

ARSI D) e RN B A aluis HR T HEAT I ], R ER A B B A2 R 2
H, PdTaluiz®, SRIEFGES SAXTHEANRE.
3.2.3.7.2 ai_alu_coef &R

MBS DL Th AR 04 B B B MO AT S 5, il SR A,
ZERKE S Hai_alufIBRIEH,
3.2.3.7.3 ai_alu_acc {5tk

ARSI B D BE N A N TE B RS RBEAT 9eA7 . T2 M A
EERERN AR — M EEREIUE. B MANEERNEREREE
Aai_alu accHJRAMHY, =4 A GHIE ) ERTHELEE RN E AT — M s 45
RBUEER, ZRMEERA 25 Nai_alu_accHIRAMH
3.2.3.7.4 ai_alu glue &R

A ST A B AR G e MR R OB 6 4By e
BHREAE, FIRPEZEHE > N64d, HAEE3Byte BMER L) , X645
a S WaE 64 aluis HH T BT AT AL HE .
3.2.3.7.5 ai_alu &R

PP TR R A\ B BT B LA — s 5. B A IETE
HIGIREE R SR — M N EE SRR KA )G, 25 Aai_alu_accHJRAM. 4
AN EEREREE SN G, BaMai_alu acc P EBURAERLER, H
PATHLA — B 5 .
3.2.3.7.6 ai_act {&iR

ARSI D BE AN BE AT HOEIZ . SR 1671> 70 B2 Ik 400 & s b
$, HFleaky/leaky reluZ5Eifim sRi%l.
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3.2.3.7.7 ai_pool &R

ZAHSEIL Y D B2 X R B AT AL, AT LSRR, S
bypass. HKNTH RN N2x2HINE/ KB . PR IN2H KN 2x2 0 51E / &
KA/ 72 HAE/ B FAE B KONAH RN 4438/ s K8/ e A .
3.2.3.7.8 ai_alu wb &R

IZAE R SEIL ) D) R 2 A BB s B A R H N AR Ah, AE
e —BieRAg NG, MUK FEAMET LTS AN HEE RN, HMABE
ZEME IS PIAXTE 2 E,

3.2.4 KPUBR#IiBB

B
® X HF1x1, 3x3 stride=1%f, WAl PASLII3x3 stride =2FHFH, ST

X2 B KH 3x3, stride= 1, pooling ¥ A 2x2, stride = 2

left top.

® o] llbypassEf, 2EL T KA 3x3 normal conv, kernel 2K E
NHE 0, 0, 0: 0, 1, 0; 0, 0, 0.

® Lflpadding {3 #Fpadding—E, mJLA—[EH({H, 5iEmirror—.

® depth wise convH FIMY % #53x3, stride=1, W15 &3x3, stride=2, =L
FRAZ: [ArE R 3x3, stride=1, F —JEM#2x2 , stride=2 left top
pooling.

Mtk

® 2x2, stride=2{NCFFHIAAT TEF m 20 B O 4x4, stride=4 UL
FENAT 92 51 i AR A E L.

Kernel &%

® 16bit mode I, kernelZ#(%;)Esizefix K A4 SMByte = 64 * T2KByte;
® 8bit mode T, kernel Z¥(EfFEsize & KN 4.46 MByte, [A] W 75 E AR
F 5 — R IN# S Hsize/N T-36KBy te.

BB Rt
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3.2.5 HFFR5=E
Base Address: KPU_BASE_ADDR (0x40800000)
Description Offset address

KPU_INTERRUPT_ENABLE set ping pong flag, interrupt enable 0x00
KPU_IMAGE_ADDR addr for image input & output 0x00

KPU_CHANNEL_NUM

KPU_IMAGE_SIZE

KPU_KERNEL_POOL_TYPE_CFG

KPU_KERNEL_LOAD_CFG

KPU_KERNEL_OFSET

KPU_KERNEL_CALC_TYPE_CFG

KPU_WRITE_BACK_CFG
KPU_CONV_VALUE
KPU_CONV_VALUE2
KPU_DMA_PARAMETER
KPU_INTERRUPT_STATUS
KPU_INTERRUPT_RAW
KPU_INTERRUPT_MASK
KPU_INTERRUPT_CLEAR
KPU_FIFO_THRESH
KPU_DMA_OUTPUT_PORT
KPU_FIFO_CTRL

KPU_EIGHT_BIT_MODE

image channel number for input and output

image size for input and output image

pooling config

pooling kernel loading configure

pooling kernel data offset
pooling switch addr
write back

conv parameter
conv parameter2
dma_parameter
interrupt_status
interrupt_raw
interrupt_mask
interrupt_clear
fifo_threshold
fifo_data_out
fifo_ctrl

eight_bit_mode

e EREM T DMA SRR EEAE R VT 1]

2 30 T dt 472 TU

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x00

0x08

0x10

0x18

0x20

0x28

0x30

0x38

0x40
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3.2.6 HFER/RE
3.2.6.1 KPU INTERRUPT ENABLE (0x00)
Reset value: 0x00
Bits Name Description Memory Access
63:4 RESERVED Reserved w
set to 1: indicate depth_wise_layer;
3 DEPTH_WISE_LAYER set to 0 : indicate normal layer w
set to 1: indicate when calculate finish, dma
output send accumulated value out, not the
original output channel data, one
accumulated channel data occupy 64bits,
2 FULL_ADD which is the accumulated value of all the byte W
data of one output channel
1 RESERVED Reserved w
set to 1: indicate pull up the interrupt when
0 INT_EN calculation finish W

v£: DEPTH_WISE LAYER #7rx MOBILENET %%y DEPTHWISE &2

3.2.6.2 KPU IMAGE ADDR (0x00)

Reset value: 0x00

Bits

63:47

46:32

31:15

14:0

Name

RESERVED

IMAGE_DST_ADDR

RESERVED

IMAGE_SRC_ADDR

Description Memory Access
W

set image dst address address * 64 is physical
address w

W

set image src address, address * 64 is

physical address; w

3.2.6.3 KPU CHANNEL NUM (0x00)
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Reset value: 0x00

Bits

63:58

57:48

47:42

41:32

31:10

9:0

Name

RESERVED

O_CH_NUM_COEF

RESERVED

O_CH_NUM

RESERVED

|_CH_NUM

Description

output channel number corresponding to one
weight parameter memory, since the weight is
large for certain layer, accelerator need to
load weight parameter from cpu memory for
several times, which is set by paramter
load_time in kernel_load_cfg register. The
paramter o_ch_num_coef indicate one weight
memory load can support how many output
channel’s calculation. Start from 0, 0 means

one output channel

output channel number, start from 0, 0 means

1 output channel

input channel number, start from 0, 0 means 1

input channel

3.2.6.4 KPU_IMAGE SIZE (0x00)

Reset value: 0x00

Bits

63:51

50:42

41:32

31:19

18:10

Name Description

RESERVED

output image column pixel num, start from 0, 0
O_COL _HIGH means 1 row height

output image row pixel number, start from 0, 0

O_ROW_WID means 1 pixel in one row

RESERVED

input image column height, start from 0, 0 means 1
|_COL_HIGH row height

32 T 3t 472 TU
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Input image row pixel number, start from 0, 0
9:0 |_ ROW_WID means 1 pixel in one row W
3.2.6.5 KPU KERNEL POOL TYPE CFG (0x00)
Reset value: 0x00
Bits Name Description Memory Access
BN paramter load start address, 8 byte
aligned, this is the 32bit address in
63:32 BWSX BASE_ADDR w
memory map
when pad_type set to 0, use this value as
31:24 PAD VALUE pad value w
23:16 DMA _BURST_SIZE kernal data dma burst size: 0-255 W
15:11 RESERVED w
10 LOAD_ PARA load BN parameter when set to 1 w

bypass_conv: bypass convolution and

activation when set to 1, the function is not

9 BYPASS_CONV
available
Bits Name Description Memory Access
first layer stride, if the input column height
is larger than 255(count from 0), must set
8 FIRST_STRIDE
this bit to 1
pool type,

0: bypass pooling; 1: max pooling 2x2;

2: mean pooling 2x2; 3: max pooling 4x4;

4: mean pooling 4x4; 5: left pooling 2x2;

6: right pooling 2x2; 7: left pooling 4x4;

8 : mean pooling 2x2 stride 1; 9 : max

74 POOL_TYPE pooling 2x2 stride 1 w

pad type, 0: use the pad_value parameter

to fill pad position; 1: use the nearest data

3 PAD_TYPE
to fill pad position

2:0 KERNEL _TYPE kernel type, 0: 1x1 mode; 1: 3x3 mode w

2 33 T 3t 472 TU
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3.2.6.6 KPU KERNEL LOAD CFG (0x00)
Reset value: 0x00
Bits Name Description Memory Access

weight parameter load star address, 8 byte

aligned, indicate the 32bit address in
63:32 PARA_START_ADDR

memory map

indicate how many bytes of weight

parameter the accelerator need to load for

31:15 PARA_SIZE
one load, start from 1, 1 means 1 byte

14:7 RESERVED w
indicate how many times we need to load
the weight ram, start from 0, 0 means load

weight ram one time, if weight parameter is

larger than 36KByte, weight ram need to

6:1 LOAD_TIME
load several times
load weight paramter, set to 1 indicate that
0 LOAD _COOR weight parameter need to load W

3.2.6.7 KPU_KERNEL OFFSET(0x00)

Reset value: 0x00

Bits Name Description Memory Access
63:16 RESERVED W
15:4 COEF_ROW_OFFSET para row offset, SET TO 0!! w

weight parameter column offset, SET TO
3:0 COEF_COLUMN_OFFSET 0! W

o34 T 3k 472
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3.2.6.8 KPU KERNEL CALC TYPE CFG (0x00)
Reset value: 0x00
Bits Name Description Memory Access

active parameter start address,
256byte aligned, this is the 32 bit

63:32 ACT_ADDR w
address in memory map

Indicate accelerator need to load
31 LOAD_ACT activate parameter when set to 1 w

indicate how many groups of weight

value accelerator need to use for one

calculation, if input row width is no

more than 16byte, set to 4, no more
30:28 COEF_GROUP than 32 bytes, set to 2, larger than 32 W

bytes, set to 1

27:20 RESERVED w

indicate one row of the input data

occupy how many rows in the Al ram,
as Al ram is 64Byte width, if the input
image data’s row width is X Byte, set

19:16 ROW_SWITCH_ADDR
this register to ceil(X/64)
15 RESERVED w

Indicate input channel switch addr in
Al ram, the value is (i_row_wid+1) *
(i_col_high+1)/64, facilitate

14:0 CHANNEL_SWITCH_ADDR accelerator to easily switch tonext W

input channel

3.2.6.9 KPU WRITE_BACK_CFG (0x00)

Reset value: 0x00

Bits Name Description Memory Access

63:23 RESERVED w

5035 mu Fk 472
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indicate how many output
channel we have for one Al ram
row, if the output row width is no
more than 16, set to 4, no more
22:20 WB_GROUP than 32 set to 2, otherwise set to W
1
write back row switch address in
Al ram, the value is
19:16 WB_ROW_SWITCH_ADDR
ceil((o_row_wid+1)/64)
15 RESERVED w
write back channel switch
address in Al ram, the value is
ceil((o_row_wid+1)*
14:0 WB_CHANNEL_SWITCH_ADDR w
(o_col_height+1)/64)
3.2.6.10 KPU_CONV VALUE (0x00)
Reset value: 0x00
Bits Name Description Memory Access
63:56 RESERVED reserved w
55:32 ARG_X multiply value for input data w
31:8 ARG_W multiply value for weight w
shift value for input data in convolution calculation
74 SHR_X
3.0 SHR_W shift value for weight in convolution calculation w
3.2.6.11 KPU_CONV VALUE2 (0x00)
Reset value: 0x00
Bits Name Description Memory Access
63:40 RESERVED reserved w
39:0 ARG_ADD arg_add value in convolution calculation W

3.2.6.12 KPU DMA PARAMETER (0x00)
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Reset value: 0x00

Bits Name Description Memory Access

the total byte dma transfer, start from
63:32 DMA_TOTAL BYTE 0, 0 means 1 byte W

the byte number of one output channel,
31:16 CHANNEL_BYTE_NUM start from 0, 0 means 1 byte w

15:1 RESERVED w

indicate whether need to use dma to
0 SEND_DATA OUT send data out or not w

3.2.6.13 KPU INTERRUPT STATUS (0x08)

Reset value: 0x00

Bits Name Description Memory Access
63:3 RESERVED R
2 CFG_ALMOST_FULL_STS Ox1:layer_cfg_almost_full R
1 CFG_ALMOST _EMPTY_STS O0x1:layer_cfg almost _empty R
0 CALC_DONE_STS calc_done_int R

3.2.6.14 KPU_INTERRUPT RAW (0x10)

Reset value: 0x00

Bits Name Description Memory Access
63:3 RESERVED R
2 CFG_ALMOST_FULL 0x1:layer_cfg_almost_full R
1 CFG_ALMOST_EMPTY  Ox1:layer_cfg_almost_empty R
0 CALC_DONE calc_done_int R

3.2.6.15 KPU _INTERRUPT MASK (0x18)

Reset value: 0x00
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Bits Name Description Memory Access
63:3 RESERVED R/W
2 CFG_ALMOST _FULL_MASK  Ox1:layer_cfg_almost_full mask R/W

Ox1:layer_cfg_almost_empty mask

1 CFG_ALMOST_EMPTY_MASK R/W
0 CALC_DONE_MASK 0x1:calc_done_int mask R/W

3.2.6.16 KPU INTERRUPT CLEAR (0x20)

Reset value: 0x00

Bits

63:3

Name Description

RESERVED

CFG_ALMOST_FULL_CLR 0x1:layer_cfg _almost_full_clear
CFG_ALMOST_EMPTY_CLROx1:layer_cfg_almost_empty clear

CALC_DONE_CLR Ox1:calc_done_clear

3.2.6.17 KPU _FIFO THRESHOLD (0x28)

Reset value: 0x0C

Bits

63:16

15:8

7:0

Name Description

RESERVED

fifo_empty_threshold, default value is

FIFO_ALMOST_EMPTY_TH 0

Memory Access

W

w
w
w

Memory Access

R/W

R/W

FIFO_ALMOST_FULL TH fifo full threshold, default value is 12 R/W

3.2.6.18 KPU DMA OUTPUT PORT (0x30)

Reset value: 0x00

Bits

Name Description Memory Access
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63:0 DMA_OUTPUT_PORT dma output port

3.2.6.19 KPU_FIFO CTRL (0x38)

Reset value: 0x00

Bits Name Description
63:5 RESERVED

4 RESP_FIFO_FLUSH_N 0x1: flush fifo
3 CMD_FIFO_FLUSH_N 0x1: flush fifo
2 CFG_FIFO_FLUSH_N 0x1: flush fifo
1 GS_FIFO_FLUSH_N 0x1: flush fifo
0 DMA_FIFO_FLUSH_N 0x1: flush fifo

3.2.6.20 KPU _EIGHT BIT MODE (0x40)

Reset value: 0x00

Bits Name Description
63:1 RESERVED

0: 16 bit mode
0 EIGHT_BIT_MODE 1: 8 bit mode

039 mu o3k 472
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3.3 HinaLiEz (APU)

3.3.1 #fik

APUFH SR B0 B SR B A 56 BV 5 7 e ko U ARG 00 255 7 [ P JER G 25 25000 1
TRALFE TAE o ZASEH AT [ B SR 16477 [ ) P 8, I Se s SR 5 N
FIAPUPN BE R 75 S5 R s B 0P X R CRitE 164 A% samplefii i buffers) ,
IR B R A I I FR G DMANS THUAL B 5 1 HHE s 21 R G0 N A7 P R AT IS 2 1 AL B R
RN OB & 7 1) o FESRAG A ROE& 7 M BB OL R, SXEDER AT T LARC B APU P
[ A7 25 SRS 58 B AT T R 5 it R IR, APUSS I AN 28077 1 11 38 8 8
L B R —AMEE R g (24 DL R U AR samp ] effi
t buffers M , WXBHEAFRT LU T RS0 DMA K E0HE MoX A G i X 5% 2
RGNAET, AT RS MBS HIE . oAb, APURLBRIBIEER T — A7)
SCHFS12 55 I S BSOS A B FFFT Unito WUREREFFTAR D6, APURTIRHLIT)
B E B 2N BIFET P 5347 I S B 5L e Ab 3, K5 B 08 AAFFT 9
[FIRAME I 22 SEDMAYR % 21 R 5 A A7

3.3.2 FERE

® 1] LUSZHF iR 2 8 H AU A\ BRI, B4R IE ;

® ] DASCRFZ A 16077 1] A 5 IR A 49 4 Ak B 5 I8 ARHE Al
® ] DUSCRF B RN B s

® NI HE T AL R B IR 164

® M NEIUE T 3CHF 1200, 16-07, 24-hL, 32-f0kE

® SIRFZHIFIG(E T E A

® ] LIS HF A 192KCR AL FR I & AN ;

® NEFFTAZHM A TT, AN E AUAE P2 512 PR fe B I AR 6
® | FH 22 SEDMACH: Hai th it A7 ¥ 2ISoCH RGN AF
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A SmptiBuf 7 Bf FFT Unit
Bf ctl unit BfFFTIF
Buffer || Buffer

I
! I
! |
! I
! I
| write read |
I control |{ control |
! |
! |
! I
! I
|

|

frmmmm———————————— l—— wr_en

x3_right_smpl ——» SUZ.';}EET]'DM ‘—‘ﬁ

************************** 1 — rd_en

+— reg_addr

v
o %2}
. @ Voice Qutput Buffer 0 g s
| Audi BfPre Bf Post ] 3 [e— ipwdata
| ; Gain Alter2 [ © =
Sample input Factor s Voice Output Buffer 0 ;
i

x3_left_smpl —— buffer 6

|
I
x2_right_smpl ———» SUZ’L‘;({E:T? 1

|
] L
x2_left_smpl ——— SaZ:‘:[i:nf =

1

|

|

|

! o
| Filter 1
|

|

|

|

1

1

— bf reg_rdata

|
1%
I'g
)
l o
e
(Y
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
dow bay Jg

I
! Sample input

x1_right_smpl ———— buffer 3 Sample Out Buffer 0 — i2s_rx_fifo_rd
| I
| Somple input 1 @ Sample Out Buffer 1 .
rx1_left_smpl ———» s e B K Sample Out Buffer 2 =4
= | buffer 2 BfPr i Bf Post B £ i
L - Deh | — = 3 Sample Out Buffer 3 El — audio_bf int_req
! sapleinput Filter 0 e Filter 0 = =
x0_right_smpl ————— Z[, f— g
=

buffer 1 Sample Cut Buffer 15 |*

I
I
Sampleinput
—_
x0_left_smpl : buffer 0

BfSmploBuf

APUBE S 4

Audio bf reg map: FALHUE NI FFFEHELEEE LM 1250 host FKEX
BAMEEZSH, XU lov-pass JEREA I REL XN T ANF 718 )
BRI NG X R A B b, 55 RAFIRLK downsampling B E 5.
Audio bf ctl_unit: THEER beamforming ¥ A BEFRE A2 Hl R B ,
Audio bf add unit: TR 5T MSANFE F RAEHIAZE i X A 32— 2 Hidfs O
AT RFIEEAE XA FEAE 2 Fbeam forming) .
Audio_bf_smpl_ibufAudio bf dwn_siz: —FAHLHG T RS 7 A48 2% b 35 B
FESREERAM downsampling AbFE (HEATHHEE) .

Audio bf filter0Q: IR ok Ab 3 & 7 [ 44 28 A Bl b 25040 ) L i
Wedw, EATilter BB, 73 A H RS downsamp 1 ing Bif (1) £ 448 i i 1K1
R AN downsamp ing f5 (4 CHE R AARE JE U o

Audio bf filterl: FHIHRASRALEETE & HiE ek b B ICE gD, WHR%E
SRR, 4 A downsampling Hi Al downsampling & B ZCHRE I A8 I8 I8
W

Audio _bf smpl obuf: FHIHH KA 16 A &F R T7 w1 & SR .
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Audio bf fft if: Audio bf fft FIFEHIIEEL.

Audio bf fft Z— AL H 512 M BSISAT B ) FFT Unit.
Audio bf voice obuf: ~FARER ] RAZAH U 2 H a7 A 1 5 P
3.3.3.1 Autio_bf ctl unit

® Audio bf ctl unit #& audio beam forming % ¥ Ab ¥ I FE FA) L 42 i) A5
o XANBE AR AR — A ARG S, XEEPE S R ST e
J7 1648 R KB S A U N sample buffers FIEHE, 8 8h{E 51K
PR AT, BHEES NHiH buffer LA 1250 RX channel #ZWSCHT %A
EERFE. PG 5 17 A R il — AN RS LR ST o

3.3.3.2 Audio_bf smpl ibuf

audio bf smpl ibuf #EZ audio beam forming ) Fm A 5 5 £ P5 2% 1
X, XPMEERNE T 8 A Ehisamplefiy Abuffer, &4 buffer KR Z
64x16bit, A EHEZ16-bit AR5 EdE. X 8 NEHf Abuf fers K EE
e H T 12S0f I VYRX Channels. Sample ibuffer OXfM.-F RX channel 0 left
samplefii i, Sample ibuffer 1%} F RX channel 0 right samplefiHi,
Sample ibuffer 2%fMW.F RX channel 1 left samplefiHi, Sample ibuffer 3
%f M. F RX channel 1 right samplefij 4}, Sample ibuffer 4Xf M F RX
channel 2 left samplefiji, Sample ibuffer 5XfN.F RX channel 2 right
samplefi 4, Sample ibuffer 6%} T RX channel 3 left samplefij i,
Sample ibuffer 7XfMW.F RX channel 3 right samplefiit.

T A i sample ibuffers#B 218 8 CRegister FileSZHLf, FI
16477 [ SR B, St 2 i) i B sample ibuffers. 7E
audio_bf smpl ibuft&k 4, 4Ed* 7 174 sample ibuffers [ UL T 4L
& SO T A 8L T AT AR A B, X 8AN ML F AT A 20 4 U8
A ibuffer PFECHE AT Al o At 16 ZH 152 UM 1k 125 2% FH >k SE B 164 75 25 7 1R 1Y)
Hodm v B, BT AN Ok S B AR F b o B4 s . ok I )
para_dir search enH0ZE LG, Xf T & 77 [ 4% 2 1 16 4 s il o B o
Sr BIAIMEA B BTG B R G IR A Lk . 2448l Blpara stream gen enf04F
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NG, XF T 15 & i A8 2E M B v 28 W AR A0 A B ade 58 14 75 1) B IR FR 4H
AR L. 24BFUIFSMAL T-SMPL_RDOARASIS, wh 2B % /5 & J7 ) 48 & k47
BE e, IF SR AR N K — A bk T g s BFURIFSMAL T-SMPL._RDDIRZS I,
St S SK f E AT RO S, R BERIAE N 1 b T AR

3.3.3.3 Audio bf add unit

Audio bf add unit HiH KX AN sample buffer H1 i HL ) — 4 & Hi
AR ST AN . XM R 3 GINVE RS MR, IR R 4 2 A7 3 A B DL
# timing. FRECPIMARERIERES HHA B RKELIN . audio bf add unit
BRI 451 T LS A 0 45 M HE I ) bfadd unit #43

3.3.3.4 Audio bf filter0

Audio_bf filter0 BEHH kX ¥ 77 n) 48 2 i 0 B0 v (At B AN B
WENE . BT B ACEIE IR IS (12 4E DownSizing AbFE 2 BT @ IER:, J5 BCEE
BARHIZAE DownSizing A2 JE HRIEDER . Bk audio bf filter0 MR
S IR A QN 190 AR e = R0 384 = 9 7 3
audio bf filter0 MEHLp—> 16 B[ FIR JE3E A5 A1 16 2H S SEH 75 17 2
PR, audio_bf filter0 AEEHRLMILEIUTT EIFT/R:

direction 0 data register chain

(=] (] [52] b W [T
» 8|o|la|la|ld|a . =
I FIR-16
> Coefficient
direction I datra register chain group
[==] o~ [52] = W L
> B|B|a|a|ld|a =
= direction 2 data register chain
- W 2| =2l ]| 0] = | w0 ) >
Q-— 3|c|a|la|la|a A = —— FIR16
..... | J| =
Eaal
direction 13 data register chain
|l ea|l g wf| ----- L
»2|a|la|alz]|3 2

A 4
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EE: BT EEE WA ER LB, FEATE AT S FFIRA EEEL
oo AT HAER, XERA T FET RN ARSI AN 16 FIRJER: 25, 57
R IRBAE AL TR B 1T M eyeles

3.3.3.4 Audio_bf dwn siz

audio_bf dwn_siz AEERATTN FEEE R AL B HE L A AR A
B RAEAT R, BRERTHRMARE, &L 15:1 K don
sampling. FESEHEFEREERIN AR, 7R — MG R AN SRR —
Hffgsample. 28D BAKKIB 7 B EPAFGPERERE N 4:1, B4
sample 4 il — B B R AL B, XX AN, F—sample R H T
Ko
3.3.3.5 Audio bf smpl obuf

audio bf smpl obuf BLHR A T3 A7 it 5 & 77 7] 48 5 A 2 2 B 7 AE 1 5L
#i . audio bf smpl obuf LI N AL 16> sample fii tH buffer, & — 4
buffer RIS Z512x16-bit. & —Poutput bufferd N — & 2R 7 A .
audio bf_smpl obuf LB Py ] 164 obuffers A T {E7E 5 A AL H 5 Fb A 5
o M para dir_search enfiL B LM, #itHibufferfliin B AHH AL,
IR Sk 7P 4 2R A B I Bl 2238 B 1S NiX 16N obuf fers i, METHIX
164~ obuffers#f LI, Mz AR M. ERHBECT, Bk
FIF 2 48 IDMA M IX Eobuf fFers FoKs Hidi e

3.3.3.6 Audio bf voice obuf

audio_bf voice_ obuf 55 9 5 47 it 5 & i 8 o fr 2 AR B0 HdE .
audio bf voice obuf AHR P ALE RN N & A (i down sizing )18 %
Comh 2 f D>, HAF A T audio bf dwn siz — E .
audio_bf voice obuf HLHAIEAEH— MIRIEER &, FHKXtdown sizingla
K U A5 AR I D8 P . X S I B8 B A% B0 audio bf filterl o
audio_bf voice_ obuf R ALE A Se A A AR 9%t buffers, XA
buffer i) MK #R /& 512x16-bit . A8 4L P 2% [7) H o — S buffer 5 AN H ¥

I, BT LU 53 b — A buf Fer His H 4 o
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3.3.3.7 Audio bf filter1

audio bf filterl 3 XTiE & H I 2% By w0 B 00 I 38 JE 3% 4% .
audio bf filterl IR —17ZHjaudio sample register chainfll—>
FIR-163EU 414 il o

3.3.4 HF=80FK
Base Address: APU_BASE_ADDR (0x50250200)

Name Description Offset address

12S0 Audio Beam-forming Channel configuration

12S0_BF_CH_CFG register 0x00
12S0_BF _CTL 12S0 Audio Beam-forming control register 0x04
12S0 Audio Beam-forming direction 0 sample
12S0_BF_DIR0O_BIDX0 ibuffer read index configure register 0. 0x08
12S0 Audio Beam-forming direction 0 sample
12S0_BF_DIRO_BIDX1 ibuffer read index configure register 1. 0x0C
12S0 Audio Beam-forming direction 1 sample
12S0_BF_DIR1_BIDX0 ibuffer read index configure register 0. 0x10
12S0 Audio Beam-forming direction 1 sample
12S0_BF_DIR1_BIDX1 ibuffer read index configure register 1. 0x14
I2S0 Audio Beam-forming direction 2 sample
12S0_BF_DIR2_BIDX0 ibuffer read index configure register O. 0x18
12S0 Audio Beam-forming direction 2 sample
12S0_BF_DIR2_BIDX1 ibuffer read index configure register 1. 0x1C
12S0 Audio Beam-forming direction 3 sample
12S0_BF_DIR3_BIDX0 ibuffer read index configure register O. 0x20
12S0 Audio Beam-forming direction 3 sample
12S0_BF_DIR3 BIDX1 ibuffer read index configure register 1. 0x24
12S0 Audio Beam-forming direction 4 sample
12S0_BF_DIR4 _BIDX0 ibuffer read index configure register 0. 0x28
2SO0 Audio Beam-forming direction 4 sample
12S0_BF_DIR4_BIDX1 ibuffer read index configure register 1. 0x2C
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12S0_BF_DIR5_BIDX0

Name

12S0_BF_DIR5_BIDX1

12S0_BF_DIR6_BIDX0

12S0_BF_DIR6_BIDX1

12S0_BF_DIR7_BIDX0

12S0_BF_DIR7_BIDX1

12S0_BF_DIR8_BIDX0

12S0_BF_DIR8_BIDX1

12S0_BF_DIR9_BIDX0

12S0_BF_DIR9_BIDX1

12S0_BF_DIR10_BIDXO0

12S0_BF_DIR10_BIDX1

12S0_BF_DIR11_BIDX0

12S0_BF_DIR11_BIDX1

12S0_BF_DIR12_BIDX0

12S0_BF_DIR12_BIDX1

12S0 Audio Beam-forming direction 5 sample

ibuffer read index configure register 0.

Description

12S0 Audio Beam-forming direction

ibuffer read index configure register 1.

12S0 Audio Beam-forming direction

ibuffer read index configure register 0.

12S0 Audio Beam-forming direction

ibuffer read index configure register 1.

12S0 Audio Beam-forming direction

ibuffer read index configure register 0.

12S0 Audio Beam-forming direction

ibuffer read index configure register 1.

12S0 Audio Beam-forming direction

ibuffer read index configure register 0.

12S0 Audio Beam-forming direction

ibuffer read index configure register 1.

12S0 Audio Beam-forming direction

ibuffer read index configure register 0.

12S0 Audio Beam-forming direction

ibuffer read index configure register 1.

12S0 Audio Beam-forming direction

ibuffer read index configure register 0.

12S0 Audio Beam-forming direction

ibuffer read index configure register 1.

12S0 Audio Beam-forming direction

ibuffer read index configure register 0.

12S0 Audio Beam-forming direction

ibuffer read index configure register 1.

12S0 Audio Beam-forming direction

ibuffer read index configure register 0.

12S0 Audio Beam-forming direction

ibuffer read index configure register 1.
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Offset address

sample
0x34

sample
0x38

sample
0x3C

sample
0x40

sample
0x44

sample
0x48

sample
0x4C

sample
0x50

sample
0x54

sample
0x58

sample
0x5C

sample
0x60

sample
0x64

sample
0x68

sample
0x6C
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12S0 Audio Beam-forming direction 13 sample

12S0_BF_DIR13_BIDX0 ibuffer read index configure register O. 0x70
12S0 Audio Beam-forming direction 13 sample
12S0_BF _DIR13_BIDX1 ibuffer read index configure register 1. 0x74
12S0 Audio Beam-forming direction 14 sample
12S0_BF_DIR14_BIDX0 ibuffer read index configure register O. 0x78
Name Description Offset address
12S0 Audio Beam-forming direction 14 sample
12S0_BF_DIR14_BIDX1 ibuffer read index configure register 1. 0x7C
12S0 Audio Beam-forming direction 15 sample
12S0_BF_DIR15_BIDXO0 ibuffer read index configure register 0. 0x80
12S0 Audio Beam-forming direction 15 sample
12S0_BF_DIR15 BIDX1 ibuffer read index configure register 1. 0x84

I12S host beam-forming preposition Filter 0 FIR16

12S0_BF_PRE_FIR0_COEFO0 Coefficient Register0 0x88

Filter 0 FIR16

0x8C

I12S host beam-forming preposition

12S0_BF PRE_FIR0_COEF1 Coefficient Register1

Filter 0 FIR16

0x90

I12S host beam-forming preposition

12S0_BF_PRE_FIRO_COEF2 Coefficient Register2

Filter 0 FIR16

0x94

I12S host beam-forming preposition

12S0_BF_PRE_FIR0_COEF3 Coefficient Register3

Filter 0 FIR16

0x98

I12S host beam-forming preposition

12S0_BF PRE_FIR0_COEF4 Coefficient Register4

Filter 0 FIR16

0x9C

I12S host beam-forming preposition

12S0_BF_PRE_FIR0_COEF5 Coefficient Register

Filter 0 FIR16

0xAOQ

I12S host beam-forming preposition

12S0_BF PRE_FIR0O_COEF6 Coefficient Register6

Filter 0 FIR16

O0xA4

I12S host beam-forming preposition

12S0_BF PRE_FIR0_COEF7 Coefficient Register7

Filter 0 FIR16

0xA8

I12S host beam-forming preposition

12S0_BF_PRE_FIR0_COEF8 Coefficient Register8

I12S host beam-forming postposition Filter 0 FIR16

12S0_BF POS FIR0O_COEF0 Coefficient Register0 OxAC
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12S0_BF_POS_FIR0_COEF1

12S0_BF_POS_FIR0_COEF2

12S0_BF_POS_FIR0_COEF3

12S0_BF_POS_FIR0_COEF4

12S0_BF_POS_FIR0_COEF5

Name

12S0_BF_POS_FIR0_COEF6

12S0_BF_POS_FIR0_COEF7

12S0_BF_POS_FIR0_COEF8

12S0_BF_PRE_FIR1_COEF0

12S0_BF_PRE_FIR1_COEF1

12S0_BF_PRE_FIR1_COEF2

12S0_BF_PRE_FIR1_COEF3

12S0_BF_PRE_FIR1_COEF4

12S0_BF_PRE_FIR1_COEF5

12S0_BF_PRE_FIR1_COEF6

12S0_BF_PRE_FIR1_COEF7

I12S host beam-forming postposition Filter 0 FIR16

Coefficient Register1 0xB0

I12S host beam-forming postposition Filter 0 FIR16

Coefficient Register2 0xB4

I12S host beam-forming postposition Filter 0 FIR16

Coefficient Register3 0xB8

I12S host beam-forming postposition Filter 0 FIR16

Coefficient Register4 0xBC

I12S host beam-forming postposition Filter 0 FIR16

Coefficient Register5 0xCO0

Description

I2S host beam-forming postposition Filter 0

FIR16 Coefficient Register6 0xC4

12S host beam-forming postposition Filter 0

FIR16 Coefficient Register7 0xC8

I2S host beam-forming postposition Filter 0

FIR16 Coefficient Register8 0xCC

I12S host beam-forming preposition Filter 1 FIR16

Coefficient Register0 0xDO

FIR16
0xD4

I12S host beam-forming preposition Filter 1

Coefficient Register1

FIR16
0xD8

I12S host beam-forming preposition Filter 1

Coefficient Register2

FIR16
0xDC

I12S host beam-forming preposition Filter 1

Coefficient Register3

FIR16
OxEQ

I12S host beam-forming preposition Filter 1

Coefficient Register4

FIR16
OxE4

I12S host beam-forming preposition Filter 1

Coefficient Register5

FIR16
OxE8

I12S host beam-forming preposition Filter 1

Coefficient Register6

FIR16
OxEC

I12S host beam-forming preposition Filter 1

Coefficient Register7
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I12S host beam-forming preposition Filter 1 FIR16
12S0_BF_PRE_FIR1_COEF8 Coefficient Register8 OxFO

I2S host beam-forming postposition Filter 1
12S0_BF POS FIR1_COEF0 FIR16 Coefficient Register0 0xF4

I2S host beam-forming postposition Filter 1
12S0_BF_POS_FIR1_COEF1 FIR16 Coefficient Register1 OxF8

I2S host beam-forming postposition Filter 1
12S0_BF _POS FIR1_COEF2 FIR16 Coefficient Register2 0xFC

I2S host beam-forming postposition Filter 1
12S0_BF_POS_FIR1_COEF3 FIR16 Coefficient Register3 0x100

I2S host beam-forming postposition Filter 1
12S0_BF _POS _FIR1_COEF4 FIR16 Coefficient Register4 0x104

I2S host beam-forming postposition Filter 1
12S0_BF_POS_FIR1_COEF5 FIR16 Coefficient Register5s 0x108

Name Description Offset address

I12S host beam-forming postposition Filter 1
12S0_BF POS FIR1_COEF6 FIR16 Coefficient Register6 0x10C

I12S host beam-forming postposition Filter 1
12S0_BF _POS_FIR1_COEF7 FIR16 Coefficient Register7 0x110

I12S host beam-forming postposition Filter 1
12S0_BF _POS _FIR1_COEF8 FIR16 Coefficient Register8 0x114

I2S Host beam-forming  Down-Sizing

12S0_VF_DWSZ CFG Configure Register. 0x118
12S0_BF_FFT_CFG I2S Host beam-forming FFT Configure0x11C
Register.

I12S Host beam-forming Sample obuffer DMA
12S0_BF_SDMA Register. 0x120

I12S Host beam-forming Voice obuffer DMA

12S0_BF_VDMA Register. 0x124

12S0_BF_INT_STAT I2S Host beam-forming Interrupt status0x128
register.

12S0_BF_INT_MASK 12S Host beam-forming Interrupt Mask0x12C
register.
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12S0_BF_SAT_CNT

12S0_BF_SAT_CFG

3.3.5 H§fF=kE

3.3.5.112S0 BF CH_CFG(0x00)

Reset value: 0x10

Bits

31:19

18

17

16

15:12

Parameter Name

RSV

we_bf_shift_factor

we_bf target dir

we_bf sound_ch_en

shift_factor

bf target dir

12S Host beam-forming Sample Saturation

Counting Register. 0x130

12S Host beam-forming Sample Saturation

Configure Register. 0x134

Description Memory Access

RO

write enable for bf shift factor parameter.
0x1: allowing updates made to
bf_shift_factor .

WO

write enable for bf target dir parameter.

0x1: allowing updates made to
WO

bf target_dir.

write enable for bf sound_ch_en parameter.

0x1: allowing updates made to

WO
bf sound _ch_en.

Voice strength average value right shift
factor. When performing sound direction
detect, the average value of samples from
different channels is required, this right shift
factor is used to perform division. 0x0: no
right shift; 0x1: right shift by 1-bit; OxF: right
shift RW
by 14-bit.

Target direction select for valid voice output.
When the source voice direaction searching

is done, software can use this field to select
one from 16 sound directions for the
following voice recognition. O0x0: select
sound direction 0; Ox1: select soundRW

direction 1; OxF:
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7:0

bf sound_ch_en

select sound direction 15.

BF unit sound channel enable control bits.
Bit

X corresponds to enable bit for sound
channel x (x =0, 1, 2, .. ., 7). BF sound
channels are related with 12S host RX
channels. BF sound channel 0/1 correspond
to the left/right channel of 12S RXO0; BF

channel 2/3 correspond to left/right channels

of 12S RX1; and things like that. Ox1: writingRW

1" to enable the corresponding BF sound
channel. 0x0: writing '0' to close the

corresponding BF sound channel.

3.3.5.2 12S0_BF CTL(0x04)

Reset value: 0x00

Bits

31:30

29:24

23:22

21:16

15:14

13:8

Name

RSV

dir0_rd_idx3

RSV

dir0_rd_idx2

RSV

dir0_rd_idx1

Description

sample ibuffer 3 start read index for sound direction
0. When performing direction search, this index is

used at the start read address to ibuffer 3.

sample ibuffer 2 start read index for sound direction

used at the start read address to ibuffer 2.

sample ibuffer 1 start read index for sound direction

used at the start read address to ibuffer 1.

N T )

=

Memory Access

RO

RO

0. When performing direction search, this index iSRW

RO

0. When performing direction search, this index isR
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7:6 RSV RO
sample ibuffer O start read index for sound direction
. ) 0. When performing direction search, this index is
5:0 dir0_rd_idx0 R

used at the start read address to ibuffer 0.

3.3.5.3 1250 BF DIRn BIDX0(0x08 + (8 * n))

Reset value: 0x00

Bits

31:30

29:24

23:22

21:16

15:14

13:8

7:6

5:0

Name

RSV

dir0_rd_idx7

RSV

dir0_rd_idx6

RSV

dir0_rd_idx5

RSV

dir0_rd_idx4

Description

sample ibuffer 3 start read index for sound direction
0. When performing direction search, this index

used at the start read address to ibuffer 7.

sample ibuffer 2 start read index for sound direction

0. When performing direction search, this index i

used at the start read address to ibuffer 6.

sample ibuffer 1 start read index for sound direction
0. When performing direction search, this index

used at the start read address to ibuffer 5.

sample ibuffer O start read index for sound direction

0. When performing direction search, this index i

used at the start read address to ibuffer 4.

3.3.5.412S0 BF DIRn BIDX1(0x0C + (8*n))

Reset value: 0x00

Bits

31:30

Name

RSV

Description

52 hu 3k 472
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Memory Access

RO

RW

RO

RW

RO

RW

RO

RW

Memory Access

RO
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sample ibuffer 3 start read index for sound direction

0. When performing direction search, this index is
29:24 dir0_rd_idx7 RW
- used at the start read address to ibuffer 7.

23:22 RSV RO

sample ibuffer 2 start read index for sound direction

0. When performing direction search, this index is
21:16 dir0_rd_idx6
- used at the start read address to ibuffer 6.

15:14 RSV RO

sample ibuffer 1 start read index for sound direction

0. When performing direction search, this index is
13:8 dir0_rd_idx5
used at the start read address to ibuffer 5.

7:6 RSV RO

sample ibuffer O start read index for sound direction

0. When performing direction search, this index is
5:0 dir0_rd_idx4
used at the start read address to ibuffer 4.

3.3.5.5 1250 BF PRE FIRO COEFn(0x88 + (4 * n))

Reset value: 0x00

Bits Name Description Memory Access

Pre Low-Pass Filter 0 FIR16 tap 1
31:16 pre_fir0_tap(2n+1)_coef* coefficient. RwW

Pre Low-Pass Filter 0 FIR16 tap O
15:0 pre_fir0_tap(2n)_coef* coefficient. RW

3.3.5.6 1250 BF_POS_FIRO COEFn(0xAC + 4*n)

Reset value: 0x00

Bits Name Description Memory Access

Low-Pass Filter 0 FIR16 tap 1 + 2*n
31:16 pos_fir0_tap1 coef coefficient. RwW

Low-Pass Filter 0 FIR16 tap 0 + 2*n
15:0 pos_fir0_tapO_coef coefficient. RW

=il
H
W
S
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=il
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3.3.5.7 1250 BF POS_FIRO COEF8(0xCC)

Reset value: 0x00

Bits Name Description Memory Access

31:16 RSRV RO

] Low-Pass Filter 0 FIR16 tap 16 coefficient.
15:0 pos_fir0_tap16_coef RW

3.3.5.8 1250 BF PRE FIR1 COEFn(0xDO + (4 * n))

Reset value: 0x00

Bits Name Description Memory Access

Low-Pass Filter 0 FIR16 tap 1 + 2*n
31:16 pre_fir1_tap1_coef coefficient. RW

Low-Pass Filter 0 FIR16 tap 0 + 2*n
15:0 pre_fir1_tapO_coef coefficient. RW

3.3.5.9 1250 BF_PRE FIR1 COEF8(0xFO)

Reset value: 0x00

Bits Name Description Memory Access

31:16 RSRV RO

. Low-Pass Filter 0 FIR16 tap 16 coefficient.
15:0 pre_fir0_tap16_coef

3.3.5.10 12S0 BF POS FIR1 COEFn(0OxF4 + 4*n)

Reset value: 0x00

Bits Name Description Memory Access

Low-Pass Filter 0 FIR16 tap 1 + 2*n
31:16 pos_fir1_tap1_coef coefficient. RwW
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Low-Pass Filter 0 FIR16

15:0 pos_fir1_tap0_coef coefficient.

3.3.5.11 12S0 BF POS FIR1 COEF8(0x114)

Reset value: 0x00

Bits Name Description

31:16 RSRV

tap 0 + 2*n
RW

Memory Access

RO

Low-Pass Filter 0 FIR16 tap 16 coefficient.

15:0 pos_fir1_tap16_coef
3.3.5.12 1250 BF DWSZ CFG(0x118)

Reset value: 0x00

Bits Name Description

31:13 RSV

RW

Memory Access

RO

This bit field is used to perform sample

precision reduction when the source sound

sample (from [12S0 host receiving channels)
precision is 20/24/32 bits. 0x0: take bits 15~0

from the source sound sample; 0x1: take bits

16~1 from the source sound sample; 0x2:

take bits 17~2 from the source sound

12:8 smpl_shift_bits sample; . . .. ..

RW

0x10: take bits 31~16 from the source sound

sample;

The down-sizing ratio used for voice stream

generation. 0x0: no down-sizing; Ox1: 1/2

down sizing; 0x2: 1/3 down sizing; OxF:

74 voc_dwn_siz_rate 1/16

down sizing.

RW

The down-sizing ratio used for direction

searching. 0x0: no down-sizing; 0x1: 1/2 down

. . sizing; 0x2: 1/3 down sizing;
3.0 dir_dwn_siz_rate o
down sizing.

2 55 T L 472 1T
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3.3.5.13 1250 BF_FFT CFG(0x11C)

Reset value: 0x00

Bits Name Description Memory Access

31:8 RSV RO

FFT function enable control parameter. O0x1:

12 fft_enable enable FFT operation; 0x0: disable FFT operation. RW
11:9 RSV RO
8:0 fft_shift_factor FFT computation data shift factor parameter. RwW

3.3.5.14 1250 BF SDMA(0x120)

Reset value: 0x00

Bits Name Description Memory Access

31:13 RSV RO

FFT function enable control parameter. 0x1: enable

12 fft_enable FFT operation; 0x0: disable FFT operation. RW
11:9 RSV RO
8:0 fft_shift factor FFT computation data shift factor parameter. RwW

3.3.5.15 12S0 BF VDMA(0x124)

Reset value: 0x00

Bits Name Description Memory Access

This is the read register for system DMA to read
data stored in voice out buffers (the voice out
310 vobuf_dma_rdata buffers are used for voice recognition). Each dataRO

contains two sound samples.

3.3.5.16 1250 BF INT STAT(0x128)

Reset value: 0x00

i 56 Tl Fk 472
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Bits Name Description Memory Access
31:2 RSV RO
voice output stream buffer data ready interrupt
event. When a block of 512 voice samples are
collected, this interrupt event is asserted.

1 voc_buf data_rdy Writing '1' to clear this interrupt event. 0x1:RW1C
voice output stream buffer data is ready; 0xO0:
no event.
sound direction searching data ready interrupt

. event. Writing '1' to clear this
0 dir_search_data_rdy Rw1C

interrupt event. Ox1: data is ready for sound

direction detect; 0x0: no event.

3.3.5.17 1250 BF INT MASK(0x12C)

Reset value: 0x00

Bits Name

31:2 RSV

1 voc_buf rdy msk

0 search_data_rdy msk

Description Memory Access

RO

This is the interrupt mask to voice output
stream buffer ready interrupt. 0x1: mask off

this interrupt; 0x0: enable this interrupt.
This is the interrupt mask to dir searching
data ready interrupt. Ox1: mask off this

interrupt; 0x0: enable this interrupt.

3.3.5.18 1250 BF_SAT CNT(0x130)

Reset value: 0x00

Bits Name

31 voc_sat_cnt_rst

Description Memory Access

This bit is used to reset the Voice sample
saturation counter. When this bit is asserted, the
value of sat_smpl_cnt and voc_smpl_cnt will beWO

cleared to 0.
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This field provides the number of voice sample

30:16 sat_smpl_cnt whose value exceed the limit set by software. RO

This field provides the total number of voice

15:0 voc_smpl_cnt sample generated by voice output path. RO

3.3.5.19 1250 BF_SAT CFG(0x134)

Reset value: 0x80007FFF

Bits Name Description Memory Access

A sample is deemed bottom saturated if it s
value is negative and less than the value of

sat_bottom_limit. The value here must be a
31:16 sat_bottom_limit .
negative number!

A sample is deemed upper saturated if it's value

o is positive and greater than the value of
15:0 sat_upper_limit o
sat_upper_limit. The value here must be a

positive number!

3.4 FSHENNFENFIERS (SRAM)

3.4.1 tihik

B A SN ER S BEN AT U (25 (SRAM) ,  SRAMELS BN, 4300l 2
6MiB /i@ FHSRAM f7fif#% S5 2MiBIY /7 _EAT SRAMAZfif#%, FLi18MiB (IMiBy1
BT o Horr, AT SRAMEifi 8872 T NKPUZT L I AFGifi 2% o BT 0 A AE 4L 1)
k= E o, AMYAT DO S CPUR 22 /74 AU 1, i H o] DUB S IR A7 O L%
Vyin] o 38 FHSRAMAFAifs #5 7£08 IR AR AR I 28R o] LAV [l o A7 38 70N
PiBank, 435I AMEMO SMEML, Jf HDMA#% 28 il #:4F A [F]Bank . CPUf# 3%
CPUZEAT [P Mk ¥y 15 1] ZE 3R 45/ )N, HoAh A5 A FR IR CPUZR AT Y kb 1 5 ] 43R
BN, B CPUGAFIV) 1) 4356 43 CPUM ) cache, FELCPUSEAFIIV i) N4 2eit
cache; A~ [A] 15 2% 7 1] [F] — AL SRAMML HE I 75V B cache— 3t , S AR IR 15
Al %45, Bl FHCPUE cache () P 25 hill i 2 SRAMHR SR AR $F cache — iU 4

3.4.2 IhgelEiA
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2 CPUZEAF MEMO
MEMA1
2 CPUZEAT
JELCPUZTE  MEMO
MEMA1
JEL CPUZESE

AR/ piLhiR

0x80000000

0x80400000
0x80600000

0x40000000

0x40400000

0x40600000

AT SRAMAF- i 2 AN AE LA S5 A4 #0535 /2 I 4wl 1y 1) <
1) PLL1 ©f#ife, FFEBEh RS & IEHIKPU A AT A N & H L
2) KPU A BATHE M5

3.5 EFEHIRE (SYSCTL)

3.5.1 ifiA

Sh A AL

0x803FFFFF

0x805FFFFF
0x807FFFFF

0x403FFFFF

O0x405FFFFF

O0x407FFFFF

SRR T 3APLL, FFRIGMN I E, A5 DY KD)he:
® PLLOF I B A Jiths A 1) 32 B S R 45 CPURMIBRT2S AP AN AM AL, i
A AIER 1 26ME 4 5
® PLL U I B AT AR ;8 o A2 38 ) 26MI 42t

® PLL2% I BV N T2SH TAER 8f, B AH =/NikFe: AMEBA26MiN 4 ak;
FPLLO/ 1) fan B
® PLLINHIAS I B SZ 51 ~ 164040, H N EE i ah 2 Fr 17645040, H
el FSE R 1600 4.
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A5 AT ARS8 B SR SRR, £ I R
® R —AMMBIMAREAR S, A — MRS KRR
Br, RO RS L
® Y 4 BT ST 5 s
® G FH — AN ARIZOMI B, I P BAPLLIR UGB AN
® S LI B AT B 40 B B

3.5.2 IggHmiR

3.5.2.1PLLg SR e B

1) CLKR: 4bitZH Wl A%, SCfr1-162041 (N\R), NR = CLKR[3:0] + 1

filan:

/1 BCEfH: 0000

/4 WCEMH: 0011

/8 MCEMH: 0111

2) CLKF: 6bit#ithfEiRsl, FF1-64f540 (NF), NF = CLKF[5:0] + 1

Bilan:

X1 BCEfE: 000000

X2 BCEfE: 000001

X64 BCEAE: 111111

3) CLKOD: 4bitHfmti/rFi s, Sc#F1-165341 (0D), 0D = CLKOD[3:0] + 1

il :

/1 BCE{E: 0000

/4 BEfE: 0011

/8 MCEfH: 0111

4) BWADJ: 6bitHyHs 58 1 oS R4, M EE M SCLKFAHIE (NB) NB =
BWADJ[5:0] + 1, Fout = (Fref X NF)/ (NR * OD). BWADJSFICLKRAH
[l B 2% % B ASK AL BPLLS %

3.5.2.2 PLL2H N B $skE
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HEMATE EHANE
PLL2 % NI o] DATE 26M4 NIl ,  PLLO/ 1% HE I 2 ]334T 156 5%, S
RS UEMT2SES 8,  PLL clkin sel2fic & & 2% 1 5 F T PLL2 % N\ B 8 1) 3%

.

3.5.2.3 PLL#Jta1kE
B S e s
Power ---+
I
I
t1
....................
Reset ----+ R e e e
| <====- torst ---->|¢--mcmonen- t_lock -=====---- >
I I I
t2 t3 t4

PLL |- A % 53 A7 il B 5 Fic B 47 B A TG B 25 A7 4 o PLLAAA AL I B 38 pwr B
1, [FIREZ JGHReset B E L, 100ns)5fEO0. 7EANZIPLL BiE (S Sbit1 A
A LB PLL B % H B 4 B 1% L2 AR ARG SR e B RAG: 75 318 7 15 5 b1 t0 2
0, A LAXNFZi77#5PLL SLIP CLEARE 1, FXKEHIE(S 5 Mbit0, WMEKREZ
WRIVBUES S 1Ibi tO15&0, RonPLLIIRA 7% .

3.5.2.4 ERE (I

® U HNHAE=MEREMNES:

1. AN EAES, SXFat Rt fTEA;

2. Bl MBS, SHNHMEWANET ML, Bl E8ABRET bz 4b
T A AR

3. WEANL, HEAES], xS Rt E AL

® AT LAXIDMA, DVP, ATPAA &FpaME R AT 2 i ZI T 246, BEA7
IS S HEAZABEER RIS P, A 5E il e PRI B0 FT TF

® [HERIAATEFIcIkMEEA . WDTO, WDT1, RTC

3.5.2.5 R&GRIHH
® PLLOJICPUS AL SMBLHR L

61 T 3k 472 BU




alh

C
"

(o]
Q

naan PREMATE AT

® PLLIANATHIIERZ TR AL B
® PLL2 AT2SE AR AL 4,
Hrp, 12S MCLK, 12S CLK#E R AEiREEPLL2 AFBhIR . H A4 AT LLFE A

BB 5PLLOZ [A) 3R 4T 16 B8 GEITPLL BYPASSRIEFRAMERITBh) o TPLL2[F) % AT
PLTE 26M% N B 8h DL PLLO/ 1 i 2 Ta]3e 38, DASRAS B RS U 1 S AR FE A0

3.5.3 HFRIIER

Base Address: PLL_BASE_ADDR (0x50440000)

Name Description Offset address
GIT_ID Git short commit id 0x00
CLK_FREQ System clock base frequency 0x04
PLLO_CTRL PLLO configuration register 0x08
PLL1 _CTRL PLL1 configuration register 0x0C
PLL2_CTRL PLL2 configuration register 0x10
PLLO_LOCK PLL configuration register 0x18
SYS CLK SELO Clock selection control register0 0x20
SYS _CLK_SELA1 Clock selection control register1 0x24
SYS CLK EN Module clock enable register 0x2C
SYS SOFT_RST _CTRL Soft reset control register 0x30
SYS RST_CTRL Module reset control register 0x34
SYS CLK _THO Clock division setting register 0 0x38
SYS_CLK_TH1 Clock division setting register 1 0x3C
SYS_CLK_TH2 Clock division setting register 2 0x40
SYS CLK TH3 Clock division setting register 3 0x44
SYS _CLK _TH4 Clock division setting register 4 0x48
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SYS CLK TH5 Clock division setting register 5 0x4C
SYS_CLK_TH6 Clock division setting register 6 0x50
SYS_MISC Miscellaneous controller 0x54
SYS_PERI Peripheral controller 0x58
SYS_SPI_SLEEP SPI sleep controller 0x5C
SYS RESET _STATUS Reset source status 0x60
SYS DMA _SELO DMA handshake selector 0x64
SYS DMA SEL 1 DMA handshake selector 0x68
SYS POWER_SEL IO Power Mode Select controller 0x6C

3.5.4 =88

3.5.4.1 Git short commit id (0x00)

Bits Name Description

31:0 git_id Git commit ID

3.5.4.2 System clock base frequency (0x04)

Bits Name Description

31:0 clk_freq Clock base frequency

3.5.4.3 PLLO controller(0x08)

Reset value: 0x458560

Bits Name Description

3:0 CLKRO PLLO reference clock division factor
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9:4 CLKFO PLLO output octave factor R/W
13:10 CLKODO PLLO output clock division coefficient R/W
PLLO frequency division coe ffi cient of bandwidth
19:14 BWADJO adjustment R/W
PLLO reset control, 1 for PLL reset, O for release reset
20 PLL_resetO
PLLO power off control, 0 for PLL power off, 1 for open
21 PLL pwrQ R/W
) PLLO feedback loop configuration, must be set to 1
22 PLL_intfb0 R/W
PLLO outputs reference clock directly when 1 is confi
23 PLL_bypass0 gured R/W
25 PLL_out_en0 PLLO output enable R/W

3.5.4.4 PLL1 controller(0x0C)

Reset value:

Bits

3:0

9:4

13:10

19:14

20

21

22

23

0x458560
Name Description
CLKR1 PLL1 reference clock division factor R/W
CLKF1 PLL1 output octave factor R/W
CLKOD1 PLL1 output clock division coefficient R/W
PLL1 frequency division coe ffi cient of bandwidth
BWADJ1 adjustment R/W
PLL1 reset control, 1 for PLL reset, O for release reset
PLL_reset1
PLL1 power off control, O for PLL power off, 1 for open
PLL_pwr1 R/W
PLL_intfb1 PLL1 feedback loop configuration, must be set to 1 R/W

PLL_bypass1

PLL1 outputs reference clock directly when 1 is confi

gured R/W
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PLL_out_en1 PLL1 output enable R/W

25

3.5.4.5 PLL2 controller(0x10)

Reset value: 0x458560

Bits Name Description Memory Access

3.0 CLKR2 PLL2 reference clock division factor R/W

9:4 CLKF2 PLL2 output octave factor R/W

13:10 CLKOD2 PLL2 output clock division coefficient R/W
PLL2 frequency division coefficient of bandwidth

19:14 BWADJ2 adjustment R/W
PLL2 reset control, 1 for PLL reset, 0 for release

20 PLL RESET2 reset R/W
PLL2 power off control, O for PLL power off, 1

21 PLL_PWR2 for open R/W
PLL2 feedback loop configuration, must be set

22 PLL_INTFB2 to 1 R/W
PLL2 outputs reference clock directly when 1 is

23 PLL_BYPASS2 configured R/W

25 PLL_OUT_EN2 PLL2 output enable R/W
PLL2 Input reference clock selection 0:INO
1:PLLO

27:26 PLL CKIN_SEL2 2:PLL1 R/W

3.5.4.6 PLL LOCK(0x18)

Reset value: -

Bits

Name

Description

65 Tl Fk 472

Memory Access

7

~



1\
%D'
il

(o]
Q
=3
7]
Q
3

RHTATE ETRAE

1:0

9:8

10

17:16

18

PLL_LOCKO

PLL_SLIP_CLEARO

PLL_LOCK1

PLL_SLIP_CLEAR1

PLL_LOCK?2

PLL_SLIP_CLEAR2

PLLO Lock flag 0: No lock
1: Lock timer complete 2: PLL No loss of lock 3:

PLL lock

R

If pll0 is not locked after pllO lock timing, write 1

in this bit, clear the pll0 lock loss flag, and

check whether pllO is locked again

PLL1 Lock flag 0: No lock
1: Lock timer complete 2: PLL No loss of lock 3:

PLL lock

R

If pll1 is not locked after pllO lock timing, write 1

in this bit, clear the pll0 lock loss flag, and

check whether pllO is locked again

PLL2 Lock flag 0: No lock
1: Lock timer complete 2: PLL No loss of lock 3:

PLL lock

R

If pll2 is not locked after pllO lock timing, write 1

in this bit, clear the pll0 lock loss flag, and

check whether pllO is locked again

3.4.4.7 ByphiEsE=E) 0(0x20)

Reset value: 0xE248

Bits

2:1

Name

aclk_sel

aclk_divider_sel

Description

ACLK select 0:in0
1:pll0

When ACLK from pll0, The frequency division

Memory Access

R/W

0:2 frequency division, 1:4 frequency division 2:8R/W

frequency division, 3:16 frequency division
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ApbO clock is obtained from aclk frequency
division
0:aclk, 1:aclk/2 2:aclk/3
5:3 apb0_clk_sel R/W
7:aclk/8
The recommended value is 1, aclk/2
Bits Name Description Memory Access
APB1 clock is obtained from aclk frequency
division
. 0:aclk, 1:aclk/2 2:aclk/3
8:6 apb1_clk_sel RIW
7:aclk/8
The recommended value is 1, aclk/2
APB2 clock is obtained from aclk frequency
division
0:aclk 1:aclk/2 2:aclk/3
11:9 apb2_clk_sel R/W
7:aclk/8
The recommended value is 1, aclk/2
12 spi3_clk_sel 1S.P;ﬁoreference clock selection 0: clock in0 RIW
13 timer0_clk_sel t1|m§[(()) reference clock selection 0: clock in0 RIW
14 timer1_clk_sel Ellmslrg reference clock selection 0: clock in0, RIW
15 timer2_clk_sel timer2 reference clock selection 0: clock in0 RIW

1: pliO

3.5.4.8 RIfpisEEIEHl 1(0x24)

Reset value: 0x0

Bits

0

Name

spi3_sample_clk_sel

Description Memory Access

Input data sampling clock edge selection

0: Rising edge 1: Falling edge RIW

3.5.4.9 {RIRAIPR(ERE (0x2C)
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Reset value: OxCFFFFFF

Bits Name Description Memory Access
0 rom_clk_en ROM clock enable 1
1 dma_clk_en DMA clock enable 1
2 ai_clk_en Al clock enable 1
3 dvp_clk_en DVP clock enable 1
4 fft_clk_en FFT clock enable 1
5 gpio_clk_en GPIO clock enable 1
6 spi0_clk_en SPIO0 clock enable 1
7 spi1_clk_en SPI1 clock enable 1
8 spi2_clk_en SPI2 clock enable 1
9 spi3_clk_en SPI3 clock enable 1
10 i2s0_clk_en 12S0 clock enable 1
11 i2s1_clk_en 1251 clock enable 1
12 i2s2_clk_en I12S2 clock enable 1
13 i2c0_clk_en 12CO0 clock enable 1
14 i2c1_clk_en 12C1 clock enable 1
15 i2c2_clk_en 12C2 clock enable 1
16 uart1_clk_en UART1 clock enable 1
17 uart2_clk_en UART2 clock enable 1
18 uart3_clk_en UARTS3 clock enable 1
19 aes_clk_en AES clock enable 1
20 fpioa_clk_en FPIOA clock enable 1
21 timer0_clk_en TIMERO clock enable 1
22 timer1_clk_en TIMER1 clock enable 1
23 timer2_clk_en TIMERZ clock enable 1
24 wdtO_clk_en WDTO clock enable 0
25 wdt1_clk_en WDT1 clock enable 0
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26 sha_clk_en SHA clock enable 1
27 otp_clk_en OTP clock enable 1
29 rtc_clk_en RTC clock enable 0

3.5.4.10 IRE (=l (0x30)

Reset value: —

Bits Name Description VIS (AEesse

0 soft_reset Software reset trigger signal, write 1 trigger system reset W

3.5.4.11 {RRE(=FH] (0x34)

Reset value: 0x00
Bits Name Description Memory Access

ROM reset control, set 1 for reset, set 0 for end of
0 rom_reset reset R/W

DMA reset control, set 1 for reset, set 0 for end of
1 dma_reset reset R/W

> ai_reset Al reset control, set 1 for reset, set 0 for end of reset R/W

DVP reset control, set 1 for reset, set 0 for end of reset

3 dvp_reset R/W

4 fft_reset FFT reset control, set 1 for reset, set 0 for end of reset R/W
GPIO reset control, set 1 for reset, set 0 for end of

5 gpio_reset reset R/W

6 spi0_reset SPI0 reset control, set 1 for reset, set 0 for end of reset RIW

7 spil_reset SPI1 reset control, set 1 for reset, set 0 for end of reset RIW

8 spi2_reset SPI2 reset control, set 1 for reset, set 0 for end of reset RIW
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9 spi3_reset SPI3 reset control, set 1 for reset, set 0 for end of reset RIW

10 i2s0_reset 12S0 reset control, set 1 for reset, set 0 for end of reset RIW

11 i2s1_reset 12S1 reset control, set 1 for reset, set 0 for end of reset RIW

12 252 reset 12S2 reset control, set 1 for reset, set 0 for end of reset RIW

13 i2c0_reset I12CO0 reset control, set 1 for reset, set 0 for end of reset RIW

14 i2¢1_reset I12C1 reset control, set 1 for reset, set 0 for end of reset RIW

15 2c2_reset 12C2 reset control, set 1 for reset, set 0 for end of reset RIW
UART1 reset control, set 1 for reset, set 0 for end of

16 uart1_reset reset R/W
UART2 reset control, set 1 for reset, set 0 for end of

17 uart2_reset reset R/W

Bits Name Description Memory Access
UART3 reset control, set 1 for reset, set 0 for end of

18 uart3_reset reset R/W

19 aes_reset AES reset control, set 1 for reset, set 0 for end of reset RIW
FPIOA reset control, set 1 for reset, set 0 for end of

20 fpioa_reset reset R/W
TIMERO reset control, set 1 for reset, set 0 for end of

21 timer0_reset reset R/W
TIMER1 reset control, set 1 for reset, set 0 for end of

22 timer1_reset reset R/W
TIMER2 reset control, set 1 for reset, set 0 for end of

23 timer2_reset reset R/W
WDTO reset control, set 1 for reset, set 0 for end of

24 wdt0_reset reset R/W
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WDT1 reset control, set 1 for reset, set 0 for end of

25 wdt1_reset reset

26 sha_reset

3.5.4.12 BI#h3 SR E 0(0x38)

Reset value: 0x100

Bits Name Description

Frequency division based on aclk clock

as reference clock

O:aclk 1:aclk/2 2:aclk/3

3.0 sramO_gclk_threshold
15:aclk/16

Frequency division based on aclk clock

as reference clock
74 sram1_gclk_threshold
15:aclk/16

Frequency division based on aclk clock

as reference clock
O:aclk

15:12 dvp_gclk_threshold 1:aclk/2
2:aclk/3,

15:aclk/16

Frequency division based on aclk clock

as reference clock

O:aclk 1:aclk/2 2:aclk/3,

19:16 rom_gclk_threshold 0:aclk 1:aclk/2 2:aclk/3

15:aclk/16
3.5.4.13 B3phs3ZE 1(0x3C)

Reset value: 0x00

Bits Name Description

BOT1 om 3k 472
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R/W

SHA reset control, set 1 for reset, set 0 for end of reset RIW

Memory Access

R/W

R/W

R/W

R/W
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Frequency division based on PLLO clock as
reference clock
7:0 spi0_clk_threshold 0:clk/2 1:clk/4 2:clk/6 3:clk/8

255:clk/512 RIW

Frequency division based on PLLO clock as
reference clock
15:8 spi1_clk_threshold 0:clk/2 1:clk/4 2:clk/6 3:clk/8 R/W

255:clk/512

Frequency division based on PLLO clock as
reference clock
23:16 spi2_clk_threshold 0:clk/2 1:clk/4 2:clk/6 3:clk/8 R/W

255:clk/512
Frequency division based on the selected

spi3 clock as the reference clock
31:24 spi3_clk_threshold 0:clk/2 1:clk/4 2:clk/6 3:clk/8

R/W
255:clk/512
3.5.4.14 BI#SIIRIZE 2(0x40)
Reset value: 0x00
Bits Name Description Memory Access

Frequency division based on the selected
timer0 clock as the reference clock 0:clk/2
7:0 timer0_clk_threshold 1:clk/4 2:clk/6 3:clk/8 R/W

255:clk/512

Frequency division based on the selected
timer1 clock as the reference clock 0:clk/2
15:8 timer1_clk_threshold 1:clk/4 2:clk/6 3:clk/8

255:clk/512 RIW
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Frequency division based on the selected
timer2 clock as the reference clock
23:16 timer2_clk_threshold 0:clk/2 1:clk/4 2:clk/6 3:clk/8 R/W
255:clk/512
3.5.4.15 RIthISRIZE 3(0x44)
Reset value: 0x00
Bits Name Description Memory Access
Frequency division based on pll2 output
. . clock as reference clock
150 2s0_clk_threshold .0/ 1:clk/4 2:clk/6 3:clk/8 =W
.y 32767:clk/65536
Frequency division based on pll2 output
clock as reference clock
31:16 i2s1_clk_threshold 0:clk/2 1:clk/4 2:clk/6 3:clk/8 RIW

... 32767:clk/65536

3.5.4.16 BI#h SR E 4(0x48)

Reset value: 0x00

Bits

15:0

23:16

31:24

Name

i2s2_clk_threshold

i2s0_mclk_threshold

i2s1_mclk_threshold

Description Memory Access

Frequency division based on pll2 output
clock as reference clock

0:clk/2 1:clk/4 2:clk/6 3:clk/8 R/W
... 32767:clk/65536

Frequency division based on pll2 output
clock as reference clock

0:clk/2 1:clk/4 2:clk/6 3:clk/8

R/W
255:clk/512

Frequency division based on pll2 output
clock as reference clock

0:clk/2 1:clk/4 2:clk/6 3:clk/8

R/W
255:clk/512
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3.5.4.17 B3R E 5(0x4C)

Reset value: 0x00

Bits

7:0

15:8

23:16

31:24

Name

i2s2_mclk_threshold

i2c0_clk_threshold

i2c1_clk_threshold

i2c2_clk_threshold

Description Memory Access

Frequency division based on pll2 output
clock as reference clock
0:clk/2 1:clk/4 2:clk/6 3:clk/8 R/IW

255:clk/512

Frequency division based on pll2 output
clock as reference clock
0:clk/2 1:clk/4 2:clk/6 3:clk/8 RIW

255:clk/512

Frequency division based on pll2 output
clock as reference clock
0:clk/2 1:clk/4 2:clk/6 3:clk/8 R/W

255:clk/512

Frequency division based on pll2 output
clock as reference clock
0:clk/2 1:clk/4 2:clk/6 3:clk/8 R/W

255:clk/512

3.5.4.18 HI#h 3R E 6(0x50)

Reset value: 0x00

Bits

7:0

15:8

Name

wdt0_clk_threshold

wdt1_clk_threshold

Description Memory Access

Frequency division based on INO output
clock as reference clock

0:clk/2 1:clk/4 2:clk/6 3:clk/8

R/W
255:¢clk/512

Frequency division based on INO output
clock as reference clock
0:clk/2 1:clk/4 2:clk/6 3:clk/8 RIW

255:clk/512

3.5.4.19 Miscellaneous controller(0x54)
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Reset value:

Bits

5.0

9:6

10

31:11

0x00

Name

debug_sel

i2c2axi_spike_thre

shold

jamlink_io_sel

reserved

Description

Debug selector

Threshold of clk count for stable
logic. Glitch lesser than this threshold
will be filtered.

0: Extra 1.8V 10 is JAMLINK clock, 1:
Extra 1.8V 10 is SPI0 with 12S0

Reserved

3.5.4.20 Peripheral controller (0x58)

Reset value:

Bits

10

11

12

0x00

Name

timer(0 pause
timerl pause
timer2 pause
timer3 pause
timer4 pause
timerb pause
timer6 pause
timer7 pause
timer8 pause
timer9 pause

timer10 paus
e

timerll paus
e

spi0_xip_en

Description
Pause timer0
Pause timerl
Pause timer2
Pause timer3
Pause timer4
Pause timerb
Pause timer6
Pause timer7
Pause timer8
Pause timer9

Pause timerl0

Pause timerll

SPI0O exec in place enable
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Bits Name Description Memory Access

13 spil xip_en SPI1 exec in place enable RW

14 spi2 xip_en SPI2 exec in place enable RW

15 spi3 _xip_en SPI3 exec in place enable RW

16 spi0_clk byp SPI0 clock output bypass iomux RW
ass

17 spil clk byp SPI1 clock output bypass iomux RW
ass

18 spi2 clk byp SPI2 clock output bypass iomux RW
ass

19 i2s0 clk byp 1250 clock output bypass iomux RW
ass

20 i2s1 clk byp 12S1 clock output bypass iomux RW
ass

21 i2s2 _clk byp 12S2 clock output bypass iomux RW
ass

22 jtag clk byp JTAG clock output bypass iomux RW
ass

23 dvp_clk bypa DVP clock input and output RW
Ss bypass iomux

24 debug clk by Debug clock output bypass iomux RW
pass

25 jamlink clk Jamlink clock output bypass RW
bypass iomux

31:26 reserved Reserved RW

3.5.4.21 SPI sleep controller (0x5c)
Reset value: 0x00

Bits Name Description Memory Access

0 ssi0 sleep SPI0O controller sleep R

1 ssil sleep SPI1 controller sleep R

2 ssi2_sleep SPI2 controller sleep R
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Bits

3

31:4

Name
ssi3 sleep

reserved

Description
SPI3 controller sleep

Reserved

3.5.4.22 Reset source status (0x60)

Reset value:

Bits

0

0x00

Name

reset_sts clr
pin reset sts
wdt0 reset sts
wdtl reset sts
soft_reset_sts

reserved

Description

Reset status clear
pin reset status
wdt0 reset status
wdt]l reset status
soft reset status

Reserved

3.5.4.23 DMA handshake selector (0x64)

Reset value:

Bits

5:0

11:6

17:12

23:18

29:24

31:30

0x00

Name

dma_sel0

dma_sell

dma_sel?2

dma_sel3

dma_sel4

reserved

Description

Reserved

17 0k 472 71
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3.5.4.24 DMA handshake selector (0x68)

Reset value: 0x00

Bits Name
5:0 dma selb
31:6 reserved

Description

Reserved

3.5.4.25 10 Power Mode Select controller (0x6c)

Reset value: 0x00

Bits Name Description
0 power mode sel = 0: 3.3V I0 mode, 1: 1.8V I0
0 mode. Initial status must be
3. 3V.
1 power mode sel @ 0: 3.3V I0 mode, 1: 1.8V IO
1 mode. Initial status must be
3. 3V.
2 power mode sel = 0: 3.3V I0 mode, 1: 1.8V IO
2 mode. Initial status must be
3. 3V.
3 power mode sel @ 0: 3.3V I0 mode, 1: 1.8V IO
3 mode. Initial status must be
3. 3V.
4 power_mode sel  0: 3.3V I0 mode, 1: 1.8V IO
4 mode. Initial status must be
3. 3V.
5 power mode sel | 0: 3.3V I0 mode, 1: 1.8V IO
5 mode. Initial status must be
3. 3V.
6 power mode sel | 0: 3.3V I0 mode, 1: 1.8V IO
6 mode. Initial status must be
3. 3V.

%78 W

Memory Access
RW

R

Memory Access

RW

RW

RW

RW

RW

RW

RW
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Bits Name Description Memory Access
7 power mode sel | 0: 3.3V I0 mode, 1: 1.8V IO RW
7 mode. Initial status must be
3. 3V.
31:8 reserved Reserved R

3.6 1A %wEE 10 B551 (FPIOA/IOMUX)

3.6.1 #fik

FPIOA (B3 mT4mfRI0RES ) FuvF R K255 PN B DI BE WS 2158 A 41 Y

ASANNBHT0 L. FEIALEH:
® S RFTON AT 4w A Th REVE %
® STHFIOH H B8 IR F) it N ik
® T RFIOM) P8 b b Fi PHLI%E 4%
® STRFIOM S T hr v BHLi%+%;
© STRFIO% A I PA 1 it 2 A o8 1
® STRFIO% H 1A 342
® STHF NI AR AR B R

3.6.2 INgekEIA

® [/0 Padfitey
A T/0BRIAF 3. 3V, A[)#R 1. 8V,

® AN it
1) FIaaAL AL RERLHR
2) MCEIIREE MEIFHET0E M.

® [FPIOA pin Function table
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Function

0

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Name
JTAG_TCLK
JTAG_TDI
JTAG_TMS
JTAG_TDO
SPI0_DO
SPI0_D1
SPI0_D2
SPI0_D3
SPI0_D4
SPI0_D5
SPI0_D6
SPI0_D7
SPI0_SSO0
SPI0_SS1
SPI0_SS2
SPI0O_SS3
SPI0_ARB
SPI0_SCLK
UARTHS_RX
UARTHS_TX
RESV6
RESV7
CLK_SPI1
CLK_I2C1
GPIOHSO

GPIOHS1

=
B

Description
JTAG Test Clock
JTAG Test Data In
JTAG Test Mode Select
JTAG Test Data Out
SPI0 Data 0
SPI0 Data 1
SPI0 Data 2
SPI0 Data 3
SPI0 Data 4
SPI0 Data 5
SPI0 Data 6
SPI0 Data 7
SPIO Chip Select 0
SPI0 Chip Select 1
SPIO0 Chip Select 2
SPIO Chip Select 3
SPI0 Arbitration

SPIO0 Serial Clock

UART High speed Receiver

UART High speed Transmitter

=

Reserved function
Reserved function
Clock SPI1
Clock 12C
GPIO High speed 0

GPIO High speed 1
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26

27

28

29

Function

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

GPIOHS2

GPIOHS3

GPIOHS4

GPIOHS5

Name

GPIOHS6

GPIOHS7

GPIOHS8

GPIOHS9

GPIOHS10

GPIOHS11

GPIOHS12

GPIOHS13

GPIOHS 14

GPIOHS15

GPIOHS16

GPIOHS17

GPIOHS18

GPIOHS19

GPIOHS20

GPIOHS21

GPIOHS22

GPIOHS23

GPIOHS24

GPIOHS25

GPIOHS26

GPIOHS27

081 T 4

GPIO High speed 2
GPIO High speed 3
GPIO High speed 4

GPIO High speed 5

Description
GPIO High speed 6
GPIO High speed 7
GPIO High speed 8
GPIO High speed 9
GPIO High speed 10
GPIO High speed 11
GPIO High speed 12
GPIO High speed 13
GPIO High speed 14
GPIO High speed 15
GPIO High speed 16
GPIO High speed 17
GPIO High speed 18
GPIO High speed 19
GPIO High speed 20
GPIO High speed 21
GPIO High speed 22
GPIO High speed 23
GPIO High speed 24
GPIO High speed 25
GPIO High speed 26

GPIO High speed 27
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52 GPIOHS28 GPIO High speed 28

53 GPIOHS29 GPIO High speed 29

54 GPIOHS30 GPIO High speed 30

55 GPIOHS31 GPIO High speed 31

56 GPIOO GPIO pin 0

57 GPIO1 GPIO pin 1

58 GPIO2 GPIO pin 2

59 GPIO3 GPIO pin 3
Function Name Description

60 GPIO4 GPIO pin 4

61 GPIO5 GPIO pin 5

62 GPIO6 GPIO pin 6

63 GPIO7 GPIO pin 7

64 UART1_RX UART1 Receiver

65 UART1_TX UART1 Transmitter

66 UART2_RX UART2 Receiver

67 UART2_TX UART2 Transmitter

68 UART3_RX UARTS3 Receiver

69 UART3 TX UARTS3 Transmitter

70 SPI1_DO0 SPI1 Data 0

71 SPI1_D1 SPI1 Data 1

72 SPI1_D2 SPI1 Data 2

73 SPI1_D3 SPI1 Data 3

74 SPI1_D4 SPI1 Data 4

75 SPI1_D5 SPI1 Data 5

76 SPI1_D6 SPI1 Data 6

77 SPI1_D7 SPI1 Data 7

82 mi 3k 472 hU
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78

79

80

81

82

83

84

85

86

87

88

89

Function

90

91

92

93

94

95

96

97

98

L

100

101

102

SPI1_SS0
SPI1_SS1
SPI1_SS2
SPI1_SS3
SPI1_ARB

SPI1_SCLK

SPI_SLAVE_DO

SPI_SLAVE_SS

12S0_MCLK
12S0_SCLK

12S0_WS

Name
12S0_IN_DO
12S0_IN_D1
12S0_IN_D2
12S0_IN_D3

1280_OUT_DO
12S0_OUT_D1
12S0_OUT_D2
12S0_OUT_D3
12S1_MCLK
1281_SCLK
12S1_WS
12S1_IN_DO

12S1_IN_D1

b

SPI_SLAVE_SCLK

=
B

SPI1 Chip Select 0
SPI1 Chip Select 1
SPI1 Chip Select 2
SPI1 Chip Select 3
SPI1 Arbitration
SPI1 Serial Clock
SPI Slave Data 0
SPI Slave Select
SPI Slave Serial Clock
12S0 Master Clock
12S0 Serial Clock(BCLK)

12S0 Word Select(LRCLK)

Description
12S0 Serial Data Input 0
12S0 Serial Data Input 1
12S0 Serial Data Input 2
12S0 Serial Data Input 3
12S0 Serial Data Output 0
12S0 Serial Data Output 1
12S0 Serial Data Output 2
12S0 Serial Data Output 3
12S1 Master Clock

12S1 Serial Clock(BCLK)
12S1 Word Select(LRCLK)
12S1 Serial Data Input O

1251 Serial Data Input 1

=
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103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

Function

120

121

122

123

124

125

126

127

12S1_IN_D2
12S1_IN_D3
12S1_OUT_DO
12S1_OUT_D1
12S1_OUT_D2
12S1_OUT_D3
12S2_MCLK
1252_SCLK
1252 WS
12S2_IN_DO
12S2_IN_D1
12S2_IN_D2
12S2_IN_D3
12S2_OUT_DO
12S2_OUT_D1
1282 OUT_D2

1282_OUT_D3

Name
RESVO
RESV1
RESV2
RESV3
RESV4
RESV5

12C0_SCLK

12C0_SDA

084 mi 4t

1251 Serial Data Input 2
12S1 Serial Data Input 3
12S1 Serial Data Output 0
1251 Serial Data Output 1
12S1 Serial Data Output 2
12S1 Serial Data Output 3
12S2 Master Clock
12S2 Serial Clock(BCLK)
12S2 Word Select(LRCLK)
12S2 Serial Data Input 0
12S2 Serial Data Input 1
12S2 Serial Data Input 2
12S2 Serial Data Input 3
12S2 Serial Data Output 0
12S2 Serial Data Output 1
12S2 Serial Data Output 2

12S2 Serial Data Output 3

Description
Reserved function
Reserved function
Reserved function
Reserved function
Reserved function
Reserved function
12CO0 Serial Clock

12C0 Serial Data

=
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128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

Function

150

151

152

12C1_SCLK
12C1_SDA
12C2_SCLK
12C2_SDA
CMOS_XCLK
CMOS_RST
CMOS_PWDN
CMOS_VSYNC
CMOS_HREF
CMOS_PCLK
CMOS_DO
CMOS_D1
CMOS_D2
CMOS_D3
CMOS_D4
CMOS_D5
CMOS_D6
CMOS_D7
SCCB_SCLK
SCCB_SDA
UART1_CTS

UART1_DSR

Name
UART1_DCD
UART1_RI

UART1_SIR_IN

85 7 4t

12C1 Serial Clock
12C1 Serial Data
I12C2 Serial Clock
12C2 Serial Data
DVP System Clock
DVP System Reset
DVP Power Down Mode
DVP Vertical Sync
DVP Horizontal Reference output
Pixel Clock
Data Bit O
Data Bit 1
Data Bit 2
Data Bit 3
Data Bit 4
Data Bit 5
Data Bit 6
Data Bit 7
SCCB Serial Clock
SCCB Serial Data
UART1 Clear To Send

UART1 Data Set Ready

Description
UART1 Data Carrier Detect
UART1 Ring Indicator

UART1 Serial Infrared Input

S
-3
[\
A
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153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

UART1_DTR
UART1_RTS
UART1_OUT2
UART1_OUT1
UART1_SIR_OUT
UART1_BAUD
UART1_RE
UART1_DE
UART1_RS485_EN
UART2_CTS
UART2_DSR
UART2_DCD
UART2_RI
UART2_SIR_IN
UART2_DTR
UART2_RTS
UART2_OUT2
UART2_OUT1
UART2_SIR_OUT
UART2_BAUD
UART2_RE
UART2_DE
UART2_RS485_EN
UART3_CTS
UART3_DSR
UART3_DCD

UART3_RI

86 7 4k

UART1 Data Terminal Ready
UART1 Request To Send
UART1 User-designated Output 2
UART1 User-designated Output 1
UART1 Serial Infrared Output
UART1 Transmit Clock Output
UART1 Receiver Output Enable
UART1 Driver Output Enable
UART1 RS485 Enable
UART2 Clear To Send
UART2 Data Set Ready
UART2 Data Carrier Detect
UART2 Ring Indicator
UART2 Serial Infrared Input
UART2 Data Terminal Ready
UART2 Request To Send
UART2 User-designated Output 2
UART2 User-designated Output 1
UART2 Serial Infrared Output
UART2 Transmit Clock Output
UART2 Receiver Output Enable
UART2 Driver Output Enable
UART2 RS485 Enable
UARTS3 Clear To Send
UART3 Data Set Ready
UART3 Data Carrier Detect

UART3 Ring Indicator

472
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Function

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

1)

200

201

202

203

204

205

Name
UART3_SIR_IN
UART3_DTR
UART3_RTS
UART3_OUT2
UART3_OUT1
UART3_SIR_OUT
UART3_BAUD
UART3_RE
UART3_DE
UART3_RS485 EN
TIMERO_TOGGLE1
TIMERO_TOGGLE?2
TIMERO_TOGGLE3
TIMERO_TOGGLE4
TIMER1_TOGGLE1
TIMER1_TOGGLE2
TIMER1_TOGGLE3
TIMER1_TOGGLE4
TIMER2_TOGGLE1
TIMER2_TOGGLE2
TIMER2_TOGGLE3
TIMER2_TOGGLE4
CLK_SPI2
CLK_lI2C2
INTERNALO

INTERNAL1

587

=
B

Description
UARTS3 Serial Infrared Input
UART3 Data Terminal Ready
UART3 Request To Send
UART3 User-designated Output 2
UART3 User-designated Output 1
UARTS3 Serial Infrared Output
UART3 Transmit Clock Output
UART3 Receiver Output Enable
UART3 Driver Output Enable
UART3 RS485 Enable
TIMERO Toggle Output 1
TIMERO Toggle Output 2
TIMERO Toggle Output 3
TIMERO Toggle Output 4
TIMER1 Toggle Output 1
TIMER1 Toggle Output 2
TIMER1 Toggle Output 3
TIMER1 Toggle Output 4
TIMER2 Toggle Output 1
TIMER2 Toggle Output 2
TIMER2 Toggle Output 3
TIMER2 Toggle Output 4
Clock SPI12
Clock SPI12
Internal function O

Internal function 1

W
29
[N}
A
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206

207

208

209

Function

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

INTERNAL2

INTERNALS3

INTERNAL4

INTERNALS

Name

INTERNALG

INTERNAL7

INTERNALS

INTERNALS

INTERNAL10

INTERNAL11

INTERNAL12

INTERNAL13

INTERNAL14

INTERNAL15

INTERNAL16

INTERNAL17

CONSTANT

INTERNAL18

DEBUGO

DEBUG1

DEBUG2

DEBUG3

DEBUG4

DEBUGS

DEBUG6

b

=
B

=

Internal function 2
Internal function 3
Internal function 4

Internal function 5

Description
Internal function 6
Internal function 7
Internal function 8
Internal function 9
Internal function 10
Internal function 11
Internal function 12
Internal function 13
Internal function 14
Internal function 15
Internal function 16
Internal function 17
Constant function
Internal function 18
Debug function 0
Debug function 1
Debug function 2
Debug function 3
Debug function 4
Debug function 5

Debug function 6
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231

232

233

234

235

236

237

238

239

Function

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

DEBUG7

DEBUGS8

DEBUG9

DEBUG10

DEBUG11

DEBUG12

DEBUG13

DEBUG14

DEBUG15

Name

DEBUG16

DEBUG17

DEBUG18

DEBUG19

DEBUG20

DEBUG21

DEBUG22

DEBUG23

DEBUG24

DEBUG25

DEBUG26

DEBUG27

DEBUG28

DEBUG29

DEBUG30

DEBUG31

b

=
B

=

Debug function 7
Debug function 8
Debug function 9
Debug function 10
Debug function 11
Debug function 12
Debug function 13
Debug function 14

Debug function 15

Description
Debug function 16
Debug function 17
Debug function 18
Debug function 19
Debug function 20
Debug function 21
Debug function 22
Debug function 23
Debug function 24
Debug function 25
Debug function 26
Debug function 27
Debug function 28
Debug function 29
Debug function 30

Debug function 31
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® F[PIOA default I0 Function table

10

100

101

102

103

104

105

106

107

108

109

101

101

101

101

101

101

101

101

101

101

FUNC_NAME FUNC ST

JTAG_TCLK
JTAG_TDI
JTAG_TMS
JTAG_TDO
UARTHS_RX
UARTHS_TX

T2C2AXI_SC
LK

T2C2AXI_S
DA

GPI00
GPIO1

GPI102

GPIO03

GP104

GPI0b

GPI06

GPIO7

GPIOHSO

GPIOHS1

GPIOHS2

GPIOHS3

18

19

217

218

56

57

58

59

60

61

62

63

24

25

26

27

DI_IN IEIN IEE SL

\

0

\

0

N

1 0
1 0
1 0
0 0
1 0
0 0
1 0
1 1
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

SPU  PD

PU

DO_INV DO_SEL OE_IN OE_EN DS

\
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 1
0 0 0 0
0 0 0 1
0 0 0 0
0 0 0 1
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0000

0000

0000

1111

0000

1111

0000

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111

1111
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102 GPIOHS4 28 I 0 0 1 0 0 0 0 0 0 0 0 1111
0
102  GPIOHSH 29 1 0 0 1 0 0 0 0 0 0 0 0 1111
1
102  GPIOHS6 30 I 0 0 1 0 0 0 0 0 0 0 0 1111
2
102 GPIOHS7 31 1 0 0 1 0 0 0 0 0 0 0 0 1111
3
102 GPIOHS8 32 I 0 0 1 0 0 0 0 0 0 0 0 1111
4
102 GPIOHS9 33 1 0 0 1 0 0 0 0 0 0 0 0 1111
5
102 GPIOHS10 34 I 0 0 1 0 0 0 0 0 0 0 0 1111
6
102 GPIOHS11 35 1 0 0 1 0 0 0 0 0 0 0 0 1111
7
102 GPIOHS12 36 I 0 0 1 0 0 0 0 0 0 0 0 1111
8
102 GPIOHS13 37 1 0 0 1 0 0 0 0 0 0 0 0 1111
9
103 GPIOHS14 38 I 0 0 1 0 0 0 0 0 0 0 0 1111
0
103 GPIOHS15 39 1 0 0 1 0 0 0 0 0 0 0 0 1111
1
103 GPIOHS16 40 I 0 0 1 0 0 0 0 0 0 0 0 1111
2
103 GPIOHS17 41 1 0 0 1 0 0 0 0 0 0 0 0 1111
3
103 GPIOHS18 42 I 0 0 1 0 0 0 0 0 0 0 0 1111
4
103 GPIOHS19 43 1 0 0 1 0 0 0 0 0 0 0 0 1111
5
103 GPIOHS20 44 I 0 0 1 0 0 0 0 0 0 0 0 1111
6
103 GPIOHS21 45 1 0 0 1 0 0 0 0 0 0 0 0 1111
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FPIOA IO Pin RAM Layout

Base Address: FPIOA_BASE_ADDR (0x502B0000)

Name

100

101

102

103

104

Description

FPIOA GPIO multiplexer io O
FPIOA GPIO multiplexer io 1
FPIOA GPIO multiplexer io 2
FPIOA GPIO multiplexer io 3

FPIOA GPIO multiplexer io 4

092 T 3k 472 TU

Offset address

0x00

0x04

0x08

0x0C

0x10

OE

N~ canaan ERKSS AT

7

103 GPIOHS22 46 1 0 0 1 0 0 0 0 0 0 1111
8

103 GPIOHS23 47 1 0 0 1 0 0 0 0 0 0 1111
9

104 GPIOHS24 48 1 0 0 1 0 0 0 0 0 0 1111
0

104 GPIOHS25 49 1 0 0 1 0 0 0 0 0 0 1111
1

104 GPIOHS26 50 1 0 0 1 0 0 0 0 0 0 1111
2

104 GPIOHS27 51 1 0 0 1 0 0 0 0 0 0 1111
3

104 GPIOHS28 52 1 0 0 1 0 0 0 0 0 0 1111
4

104 GPIOHS29 53 1 0 0 1 0 0 0 0 0 0 1111
5

104 GPIOHS30 54 1 0 0 1 0 0 0 0 0 0 1111
6

104 GPIOHS31 55 1 0 0 1 0 0 0 0 0 0 1111
7
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105

106

107

108

109

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

Name

FPIOA GPIO multiplexer io 5

FPIOA GPIO multiplexer io 6

FPIOA GPIO multiplexer io 7

FPIOA GPIO multiplexer io 8

FPIOA GPIO multiplexer io 9

FPIOA GPIO multiplexer io 10
FPIOA GPIO multiplexer io 11
FPIOA GPIO multiplexer io 12
FPIOA GPIO multiplexer io 13
FPIOA GPIO multiplexer io 14
FPIOA GPIO multiplexer io 15
FPIOA GPIO multiplexer io 16
FPIOA GPIO multiplexer io 17
FPIOA GPIO multiplexer io 18
FPIOA GPIO multiplexer io 19
FPIOA GPIO multiplexer io 20
FPIOA GPIO multiplexer io 21
FPIOA GPIO multiplexer io 22
FPIOA GPIO multiplexer io 23
FPIOA GPIO multiplexer io 24
FPIOA GPIO multiplexer io 25
FPIOA GPIO multiplexer io 26
FPIOA GPIO multiplexer io 27
FPIOA GPIO multiplexer io 28

FPIOA GPIO multiplexer io 29

Description

b
&
=
B

=

0x14

0x18

0x1C

0x20

0x24

0x28

0x2C

0x30

0x34

0x38

0x3C

0x40

0x44

0x48

0x4C

0x50

0x54

0x58

0x5C

0x60

0x64

0x68

0x6C

0x70

0x74

Offset address
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1030 FPIOA GPIO multiplexer io 30 0x78
1031 FPIOA GPIO multiplexer io 31 0x7C
1032 FPIOA GPIO multiplexer io 32 0x80
1033 FPIOA GPIO multiplexer io 33 0x84
1034 FPIOA GPIO multiplexer io 34 0x88
1035 FPIOA GPIO multiplexer io 35 0x8C
1036 FPIOA GPIO multiplexer io 36 0x90
1037 FPIOA GPIO multiplexer io 37 0x94
1038 FPIOA GPIO multiplexer io 38 0x98
1039 FPIOA GPIO multiplexer io 39 0x9C
1040 FPIOA GPIO multiplexer io 40 0xAO0
1041 FPIOA GPIO multiplexer io 41 O0xA4
1042 FPIOA GPIO multiplexer io 42 0xA8
1043 FPIOA GPIO multiplexer io 43 0xAC
1044 FPIOA GPIO multiplexer io 44 0xBO
1045 FPIOA GPIO multiplexer io 45 0xB4
1046 FPIOA GPIO multiplexer io 46 0xB8
1047 FPIOA GPIO multiplexer io 47 0xBC
3.6.4 S8 E

3.6.4.1 FPIOA function tie bits RAM Layout

Name Description Offset address
TIE_EN31:0 Input tie enable bits 31:0 0xCO0
TIE_ENG63:32 Input tie enable bits 63:32 0xC4
TIE_EN95:64 Input tie enable bits 95:64 0xC8
TIE_EN127:96 Input tie enable bits 127:96 0xCC
TIE_EN159:128 Input tie enable bits 159:128 0xDO0
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TIE_EN191:160
TIE_EN223:192
TIE_EN255:224
TIE_VAL31:0
TIE_VAL63:32
TIE_VAL95:64
TIE_VAL127:96
TIE_VAL159:128
TIE_VAL191:160
TIE_VAL223:192

TIE_VAL255:224

Input tie enable bits 191:160 0xD4
Input tie enable bits 223:192 0xD8
Input tie enable bits 255:224 0xDC
Input tie value bits 31:0 OxEQ
Input tie value bits 63:32 OxE4
Input tie value bits 95:64 OxE8
Input tie value bits 127:96 OxEC
Input tie value bits 159:128 OxEO
Input tie value bits 191:160 OxE4
Input tie value bits 223:192 OxE8
Input tie value bits 255:224 OxEC

3.6.4.2 FPIOA register bits Layout

Reset value:
Bit Name
31 PAD_DI
30:24 RESV1
23 ST
22 DI_INV
21 IE_INV
20 IE_EN
19 SL
18 RESVO
17 PD
16 PU
15 DO_INV

0x00

Description

Read current 10 s data input. O:low 1:high
Reserved bits

Schmitt trigger.0:disable 1:enable

Invert Data input. O:disable 1:invert

Invert the input enable signal.O:disable 1:enable

Input enable. 0:disable 10 input 1:enable

Slew rate control enable.0:disable 1:enable
Reserved bits

Pull down enable. 0 for nothing, 1 for pull down
Pull up enable. 0 for nothing, 1 for pull up

Invert the result of data output select (DO_SEL)

095 T Fk 472
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Access

RO

WR

WR

WR

WR

WR

WR

WR

WR
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7:0

DO_SEL
OE_INV
OE_EN
DS

CH_SEL

Data output select: 0 for DO, 1 for OE

Invert the output enable signal.O:disable 1:enable

Output enable.0:disable 10 output. 1:enable output.

Driving selector

Channel select from 256 input

3.6.4.3 Driving selector Table

® level Output Current

DS3:0

0000

0001

0010

0011

0100

0101

0110

0111

Min(mA) Typ(mA)
3.2 5.4

4.7 8.0

6.3 10.7

7.8 13.2

9.4 15.9
10.9 18.4
12.4 20.9
13.9 234

® High Level Output Current

DS3:0

0000

0001

0010

0011

0100

0101

0110

Min(mA) Typ(mA)
5.0 7.6
7.5 11.4
10.0 15.2
12.4 18.9
14.9 22.6
17.4 26.3
19.8 30.0

096 T Fk 472
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Max(mA)
8.3

12.3
16.4
20.2
24.2

28.1
31.8

35.5

Max(mA)

16.8
22.3
27.8
33.3
38.7

44.1

WR

WR

WR

WR

WR
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0111 22.3 33.7 49.5

3.7 &I )A=ERI=E (WDT 0/1)

3.7.1 Hihik

IR G2 BT IR 4%, 2075 9WDTO, WDT 1,

3.7.2 ThgghmiR

WDT&—Fh NAMEE, B AR
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3.7.3 HFR0IE
Base Address: WDTO_BASE_ADDR  (0x50400000)
Base Address: WDT1_BASE_ADDR (0x50410000)
Name Description Offset address
WDT_CR Control Register 0x0
WDT_TORR Timeout Range Register Ox4
WDT_CCVR Current Counter Value Register 0x8
WDT_CRR Counter Restart Register Oxc
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WDT_STAT Interrupt Status Register 0x10
WDT_EOI Interrupt Clear Register 0x14
WDT_COMP_PARAM_5 Component Parameters Register 5 Oxe4
WDT_COMP_PARAM 4 Component Parameters Register 4 0xe8
WDT_COMP_PARAM_3 Component Parameters Register 3 Oxec
WDT_COMP_PARAM_2 Component Parameters Register 2 0xf0
WDT_COMP_PARAM _1 Component Parameters Register 1 0xf4
WDT_COMP_VERSION Component Version Register 0xf8
WDT_COMP_TYPE Component Type Register Oxfc
3.7.4 HFRE
3.7.4.1 WDT CR(0x0)
Bits Name Description Memory Access
WDT_CRJ[31:6]
31:6 RSVD_WDT_CR Reserved bits and read as zero (0). R
Redundant R/W bit.
Included for ping test purposes, as it is the only
5 NO_NAME R/W register bit that is in every configuration of the R/W

apb_wdt.

Reset pulse length.

Writes have no effect when the configuratio

parameter WDT HC RPL is 1, making the regis

RPL read-only. This is used to select the numbe

4:2 cycles for which the system reset stays ass
The range of values available is 2 to 256 p

cycles. RIW
Values:

m0x0 (PCLK CYCLES2): 2 pclk cycles
m0x1 (PCLK CYCLES4): 4 pclk cycles
m0x2 (PCLK CYCLES8): 8 pclk cycles
m0x3 (PCLK CYCLES16): 16 pclk cycles
m0x4 (PCLK CYCLES32): 32 pclk cycles
m0x5 (PCLK CYCLES64): 64 pclk cycles
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m0x6 (PCLK_CYCLES128): 128 pclk cycles
m0x7 (PCLK CYCLES256): 256 pclk cycles
Response mode.
Values:
RMOD
1 m0x0 (RESET): Generate a system reset R/W
m0x1 (INTERRUPT): First generate an interrup
even if it is cleared by the time a second
WDT enable
Values:
0 m0x0 (DISABLED) : Watchdog timer disabled R/W

m0x1 (ENABLED): Watchdog timer enabled

3.7.4.2 WDT _TORR(0x4)

Bits Name Description Memory Access

WDT_TORR([31:24]

31:8 Reserved Reserved and read as zero (0). R

WDT_TORR][7:4]
74 RSVD _TOP_INIT Reserved field for TOP_INIT R

3.0 TOP Timeout period. R/W
Writes have no effect when the configuration
parameter WDT_HC_TOP = 1, thus making this
register read-only. This field is used to select the
timeout period from which the watchdog counter
restarts.

A change of the timeout period takes effect only
after the next counter restart (kick).The range of
values is limited by the WDT_CNT_WIDTH. If

TOP is programmed to select a range that is
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greater than the counter width, the timeout period
is truncated to fit to the counter width.

This affects only the non-user specified values as
users are limited to these boundaries during
configuration.The range of values available for a
32-bit watchdog counter are:Where i = TOP and t
= timeout periodFor i = 0 to 15if

WDT_USE_FIX TOP==1t = 2(16 + i)elset =
WDT_USER_TOP_(i)

Reset Value: WDT_DFLT_TOP Values:

0x0 (USERO_OR_64K): Time out of
WDT_USER_TOP_0 or 64K Clocks 0x1
(USER1_OR_128K): Time out of
WDT_USER_TOP_1 or 128K Clocks 0x2
(USER2_OR_256K): Time out of
WDT_USER_TOP_2 or 256K Clocks 0x3
(USER3_OR_512K): Time out of
WDT_USER_TOP_3 or 512K Clocks 0x4
(USER4_OR_1M): Time out of
WDT_USER_TOP_4 or 1M Clocks 0x5
(USER5_OR_2M): Time out of
WDT_USER_TOP_5 or 2M Clocks 0x6
(USER6_OR_4M): Time out of
WDT_USER_TOP_6 or 4M Clocks 0x7
(USER7_OR_8M): Time out of
WDT_USER_TOP_7 or 8M Clocks 0x8
(USER8_OR_16M): Time out of
WDT_USER_TOP_8 or 16M Clocks 0x9
(USER9_OR_32M): Time out of
WDT_USER_TOP_9 or 32M Clocks Oxa
(USER10_OR_64M): Time out of
WDT_USER_TOP_10 or 64M Clocks

Oxb (USER11_OR_128M): Time out of
WDT_USER_TOP_11 or 128M Clocks 0xc
(USER12_OR_256M): Time out of
WDT_USER_TOP_12 or 256M Clocks 0xd
(USER13_OR_512M): Time out of
WDT_USER_TOP_13 or 512M Clocks Oxe
(USER14_OR_1G): Time out of
WDT_USER_TOP_14 or 1G Clocks
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Oxf (USER15_OR_2G): Time out of
WDT_USER_TOP_15 or 2G Clocks

3.7.4.3 WDT _CCVR(0x8)

Bits Name Description

WDT Current Counter Value Register.

This register, when read, is the current value of the

Memory Access

internal counter. This value is read coherently when ever

it is read, which is relevant when the

31:0 WDT_CCVR APB_DATA WIDTH is less than the counter width.
Reset Value: WDT_CNT_RST Volatile: true

3.7.4.4 WDT _CRR(0xc)

Bits Name Description

WDT_CRR[31:24]
31:8 RSVD_WDT_CRR Reserved bits - Write Only

Counter Restart Register.

R

Memory Access

This register is used to restart the WDT counter. As

a safety feature to prevent accidental restarts, the
value 0x76 must be written. A restart also clears

the WDT interrupt. Reading this register returns

7:0 WDT_CRR zero.

Reset Value: 0 Values:

0x76 (RESTART): Watchdog timer restart

command

3.7.4.5 WDT STAT(0x10)

Bits Name Description

WDT_STAT[31]

31:1 RSVD_WDT_STAT Reserved bits - Read Only Volatile: true
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Interrupt status registerThis register shows the
interrupt status of the WDT.
Reset Value 0 Values:
0x0 (INACTIVE): Interrupt is inactive

0 WDT_STAT 0x1 (ACTIVE): Interrupt is active regardless of R
polarity
Volatile: true

3.7.4.6 WDT EOI(0x14)

Bits Name Description Memory Access

RSVD_WDT_EOI[31]
31:1 RSVD_WDT_EOI Reserved bits and read as zero (0). Volatile: true R

Interrupt Clear Register.
Clears the watchdog interrupt. This can be used to
clear the interrupt without restarting the watchdog

0 WDT_EOI counter. R
Reset Value: 0 Volatile: true

3.7.4.6 WDT_COMP PARAM 5(0xe4)

Bits Name Description Memory Access

Upper limit of Timeout Period
parameters.The value of this register is
CP WDT USER TOP MAX derived from the WDT_USER_TOP_*
31:0 coreConsultant parameters. R
Value After Reset: 0x0

3.7.4.7 WDT COMP_PARAM 4(0xe8)

Bits Name Description Memory Access
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Upper limit of Initial Timeout Period

parameters.

The value of this register is derived
31:0 CP_WDT_USER_TOP_INIT_MAX from the WDT_USER_TOP_INIT_* R

coreConsultant parameters.

Value After Reset: 0x0

3.7.4.8 WDT COMP_PARAM 3(0xec)

Bits Name Description Memory Access

The value of this register is derived from the
31:0 CD_WDT_TOP_RST WDT_TOP_RST coreConsultant parameter. R
Value After Reset: 0x0

3.7.4.9 WDT COMP_PARAM 2(0xf0)

Bits Name Description Memory Access

The value of this register is derived from the
31:0 CP_WDT _CNT_RST WDT_RST_CNT coreConsultant parameter. R
Value After Reset: Oxffff

3.7.4.10 WDT COMP _PARAM 1(0xf4)

Bits Name Description Memory Access

WDT_COMP_PARAM_1[31:29]Reserved
31:29 RSVD_31 29 bits and read as zero (0). R
Value After Reset: 0x0

The Watchdog Timer counter width. Value
28:24 WDT_CNT_WIDTH After Reset: 0x10 R

Describes the initial timeout period that is

available directly after reset. It controls the

reset value of the register. If WDT_HC_TOP
23:20 WDT _DFLT_TOP_INIT is 1, then the default initial time period is the R

only possible period.

Value After Reset: 0x0
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Selects the timeout period that is available
directly after reset. It controls the reset value
of the register. If WDT_HC_TOP is set to 1,
then the default timeout period is the only

19:16 WDT_DFLT_TOP possible timeout period. Can choose one of R
16 values.
Value After Reset: 0x0
WDT_COMP_PARAM_1[15:13] Reserved

15:13 RSVD_15_13 bits and read as zero (0).
Value After Reset: 0x0 R

The reset pulse length that is available
12:10 WDT_DFLT_RPL directly after reset.

Value After Reset: 0x0 .
Bits Name Description Memory Access
Width of the APB Data Bus to which this
component is attached.
Values:
0x0 (APB_8BITS): APB data width is 8 bits
9:8 APB_DATA_WIDTH 0x1 (APB_16BITS): APB data width is 16 R
bits 0x2 (APB_32BITS): APB data width is
32 bits Value After Reset: 0x2
Configures the peripheral to have a pause
enable signal (pause) on the interface that
can be used to freeze the watchdog counter
during pause mode.
Values:
7 WDT_PAUSE 0x0 (DISABLED): Pause enable signal is nonR
existent
0x1 (ENABLED): Pause enable signal is
included

Value After Reset: 0x0
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When this parameter is set to 1, timeout
period range is fixed.

The range increments by the power of 2
from 2416 to 2N(WDT_CNT_WIDTH-1).
When this parameter is set to 0, the user
must define the timeout period range (2”8 to
2MWDT_CNT_WIDTH)-1) using the
WDT_USER_TOP_(i) parameter.

6 WDT_USE_FIX_TOP Values: R
0x0 (USERDEFINED): User must define
timeout values
0x1 (PREDEFINED): Use predefined timeout
values
Value After Reset: 0x1
When set to 1, the selected timeout period(s)
is set to be hard coded.

Values:
0x0 (PROGRAMMABLE): Timeout period is

5 WDT_HC _TOP programmable R
0x1 (HARDCODED): Timeout period is hard
coded
Value After Reset: 0x0

Bits Name Description Memory Access

Configures the reset pulse length to be hard
coded.
Values:
0x0 (PROGRAMMABLE): Reset pulse length

4 WDT_HC_RPL is programmable R
0x1 (HARDCODED): Reset pulse length is
hardcoded
Value After Reset: 0x0
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WDT_HC_RMOD

WDT_DUAL_TOP

WDT_DFLT_RMOD

Configures the output response mode to be
hard coded.

Values:

0x0 (PROGRAMMABLE): Output response
mode is programmable

0x1 (HARDCODED): Output response mode
is hard coded

Value After Reset: 0x0

When set to 1, includes a second timeout
period that is used for initialization prior to
the first kick.

Values:

0x0 (DISABLED): Second timeout period is
not present

0x1 (ENABLED): Second timeout period is
present

Value After Reset: 0x0

Describes the output response mode that is
available directly after reset.

Indicates the output response the WDT gives
if a zero count is reached; that is, a system
reset if equals 0 and an interrupt followed by
a system reset, if equals 1. If
WDT_HC_RMOD is 1, then default response
mode is the only possible output response
mode.

Values:

0x0 (DISABLED): System reset only

0x1 (ENABLED): Interrupt and system reset
Value After Reset: 0x0
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Configures the WDT to be enabled from
reset.
If this setting is 1, the WDT is always
enabled and a write to the WDT_EN field (bit
0) of the Watchdog Timer Control Register
(WDT_CR) to disable it has no effect.
Values:

0 WDT_ALWAYS _EN 0x0 (DISABLED): Watchdog timer disabled R
on reset
0x1 (ENABLED): Watchdog timer enabled on
reset
Value After Reset: 0x0

3.7.4.11 WDT COMP_VERSION(0xf8)

Bits Name Description Memory Access

ASCII value for each number in the version.
31:0 WDT_COMP_VERSION R

3.7.4.12 WDT COMP TYPE(0xfc)

Bits Name Description Memory Access

Designware Component Type number =

0x44_57_01_20. This assigned unique hex value
31:0 WDT_COMP_TYPE s constant, and is derived from the two ASCII R

letters DW followed by a 16-bit unsigned number.

3.8 SN2 MERS (AES Accelerater)

3.8.1 #fik

K210y B AES (B 2N ik #%) , A F 84k vl DL R 1 $ S AES iz HIH

B . AES I 2% 2 FF £ ohn % / i 2% 85X (ECB, CBC, GCM), £ K & 1
KEY (ECB, CBC, GCM) HJiz 5. FEIJREfL &
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® THFECB-128/NfREIs S ;
® TIFECB- 192Nk %5 5
® THFECB-2560NfR B
® TRFCBC-128/nfR % ia i
® TRFCBC-192/NfR eIz ;
® STHFCBC-256NMR 55 IS 5 ;
® STRIGOM-128fINfR 2515 5 5
® TRFGOM-192/NfR eIz 5 ;

® THEFCOM-256 MR a5 iE L,

® KEVHDAELSERMFACE, tn) DUBIEOTPE AT in#k (2 RO Bk, B AT
JE B IR ;

® STREDMAKIRHIN;

®  STFARNE P AR SR TR

3.8.2 Ifjgehmit

® iz G kS AESHNIE 8% 52 FFECB/CBC/GCM = R fin 25 A X, JF 3 #F
128/192/256 =M< FEUKEY, 18I ACE gb encrpt sel Kk # ol # fif
A AC B gb cipher mode[2:0]KALE MMF B, #id M Ekmode[1:0]

SR % T F FRIKEY R A<
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gb_encrpt_sel piifi e
0 hnzg
1 fipt e
gb _cipher mode[2:0] 18 2k
0 ECB
1 CBC
2 GCM
kmode[1:0] KEY HIKJE
0 128
1 192
2 256
® LB M —MmiE
L. S R i =
2. 5 A6 1 fkey;
3. HALOFHT IV
4. EFEINERIC (cbe, ecb, gem) , PASNAEZ B
5. B AH
6. PN T
7. BEEIG R
3.8.3 FFIIE
Base Address: AES_BASE_ADDR (0x50450000)
Name Description Offset address
AES_KEY_SW 0  KEY[31:0]bits 0x00
AES_KEY SW_1  KEY[63:32]bits 0x04
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AES KEY_SW 2 KEY[95:64]bits 0x08
AES KEY_SW_3 KEY[127:96]bits 0x0c
AES_KEY_SW_4 KEY[159:128]bits 0x84
AES_KEY_SW_5 KEY[191:160]bits 0x88
AES_KEY_SW_6 KEY[223:192]bits 0x8c
AES_KEY_SW_7 KEY[255:224]bits 0x90
[31:1]retain, bit0: 0: encrypt 1: decrypt
ENCRYPT_SEL 0x10
Used to set AES encryption and decryption mode, key
AES MODE_REG length, and byte order 0x14
This register is used to set the [31:0] bit of IV input in the
AES IV 0 CBC and GCM modes 0x18
This register is used to set the [63:32] bit of IV input in the
AES_IV_1 CBC and GCM modes 0x1C
This register is used to set the [95:64] bit of IV input in the
AES IV_2 CBC and GCM modes 0x20
This register is used to set the [127:96] bit of IV input in the
AES IV_3 CBC and GCM modes 0x24
The [31:1] of this register is reserved, and bit 0 is used to set
AES_ENDIAN the Endian of input data (0: Big Endian; 1: Little Endian) 0x28
The [31:1] of this register is reserved, bit0 is the finish
CAL_FINISH flag.0: not finish 1: finish 0x2c
The [31:1] of this register is reserved, and bit 0 is used to set
whether the calculated data is moved by DMA or directly
read by CPU
DMA_SEL 0: CPU 0x30
1: DMA
AES_AAD_NUM AAD data number 0x34
Used to set the amount of data entered for encryption or
AES PC_NUM decryption 0x3c
Name Description Offset address
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AES TEXT _DATA Encrypted or decrypted data is input from this register 0x40
AES_AAD_DATA The input of AAD is input from this register 0x44

TAG_CHK

DATA_IN_FLAG

GCM_IN_TAG_0
GCM_IN_TAG_1
GCM_IN_TAG_2
GCM_IN_TAG_3

AES_OUT_DATA

AES_ENABLE

DATA_OUT_FLAG

TAG_IN_FLAG

TAG_CLR

GCM_OUT_TAG_0
GCM_OUT_TAG_1
GCM_OUT_TAG_2

GCM_OUT_TAG_3

The [31:2] of the register is reserved, and the [1:0] bit is
used to mark the check result of the tag:
00: Not finished

01: Incorrect tag 10: tag ok 11: reserved 0x48
The [31:1] of this register is reserved, and whether bit0 flag
allows data input:

0, Input not allowed Oxdc
1: Input allowed

GCM TAG[31:0] 0x50
GCM TAGH[63:32] 0x54
GCM TAG[95:64] 0x58
GCM TAG[127:96] 0x5c¢
get result data 0x60
The [31:1] of this register is reserved, and bit 0 is used to
enable AES calculation 0x64
The [31:1] of this register is reserved, and bit 0 is used to
mark whether the output data is valid 0x68
The [31:1] of this register is reserved, and bit 0 is used to
allow the input of tag 0x6¢
The [31:1] of this register is reserved, and bit 0 is used to
clear the tag_ clk 0x70
GCM output TAG[31:0] 0x74
GCM output TAG[63:32] 0x78
GCM output TAG[95:64] 0x7c
GCM output TAG[127:96] 0x80

3.8.4 HFFmRE

A AT B E Ui ]

% 112 7 4k 472 T



1~\

alh

N
2

(o]
Q

naan PREMATE AT

EHETEMEMMERAG, FEE Ty, TUEIKE
AES KEY SW 0-7 kR @47 Sk F B &, WAl DLfEotp BE R N 18 o il &
OTP_KEY_EN, #&FfEHotp A &R KIkey (otp BRI LA R LLIE#£128bit) 5
10 5 TiE B R GOMANCBORR 2, 3 7 BB ITAES ivib ki & 1V,

i Bic B AES_AAD_NUM K g B GCM A 30 T~ AAD ) % 48 19 B2, il i fic &
AES PC_NUMK 15 B 75 S fiff 4 AN 2 1) W SORI B ST s GRS A AE AR 11
WEFELE K. SKE-1, flafASdE S KERZ10, MARERKI) ;

i it B DMA_ SELIE B N\ B B A2 I8 it dma 5 iE I8 2 B s e 5 O\ JEA
B 58 M G HEAES ENABLE, SRff fEiX — VR KI5 5

AAD % ¥2 75 1L 2 /7 72 AES AAD DATA[31: 0] B AN, BHCEE % 2 2 it
AES TEST DATA[31:0]B X\;
T TE R 2238 i AES. OUT DATA[31:0]3% 9], J@iDATA OUT FLAGSR H|isE

AT DA RE AL SE F 5 s . GOMAR X T ) tag 2 B GCM_OUT_TAGIR [l ;

3.8.4.1 AES KEY SW 0-7(0X50450000-0X50450090)

Re

Bits

31:0

Bits

31:0

Bits

31:0

Bits

31:0

Bits

31:0

set value: 0x00
Name Description Memory Access
AES_KEY_SW_0 User key, KEY[31:0] w
Name Description Memory Access
AES_KEY_SW_0 User key, KEY[31:0] w
Name Description Memory Access
AES KEY_SW_2 User key, KEY[95:64] w
Name Description Memory Access
AES_KEY_SW_3 User key, KEY[127:96] w
Name Description Memory Access
AES_KEY_SW_4 User key, KEY[159:128] w
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Bits Name Description
31:0 AES_KEY_SW_5 User key, KEY[191:160]
Bits Name Description
31:0 AES_KEY_SW_6 User key, KEY[223:192]
Bits Name Description
31:0 AES_KEY_SW_7 User key, KEY[255:224]

Memory Access

W

Memory Access

W

Memory Access

W

%3 AES_KEY SW_0-7, ISk B I T 03 sl i % HOKEY . 40 128bi t FIKEY H 75 2
PEAES KEY SW 0-3; 4nf#i A 192bi t FIKEY R 522 i% B AES KEY SW 0-5, if#i FH256bi t i)

KEY H 75 5 B AES_KEY_SW_0-7;
3.8.4.2 ENCRYPT SEL(0X50450010)
Reset value: 0x00

Bits Name Description

31:1 RSRV reserved

Memory Access

R

Used to select encryption and decryption O :

encryption

0 encrpty_sel 1: decryption

3.8.4.3 AES MODE_REG(0x14)

Reset value: 0x00

Bits Name Description

31:11 RSRV reserved

10:9 AES_OUTPUT_ORDER AES_OUTPUT_ORDER
8:7 AES_INPUT_ORDER AES_INPUT_ORDER
6:5 AES_KEY_ORDER AES_KEY_ORDER
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The length of key 00:128
01:192
10:256
4:3 AES KEY_MODE 110/ 5 R/W

Select mode 000:ecb 001:cbc

1:0 AES_CIPHER_MODE 010: aes_gem -

3.8.4.4 AES_IV 0-3(0x18-0X24)

Reset value: 0x00

Bits Name Description Memory Access

This register is used to set the [31:0] bit of IV input
31:0 AES_IV_0  inthe CBC and GCM modes w

Bits Name Description Memory Access

This register is used to set the [63:32] bit of IV input
31:0 AES_IV_1 in the CBC and GCM modes w

Bits Name Description Memory Access

This register is used to set the [95:64] bit of IV input
31:0 AES_IV_2  inthe CBC and GCM modes w

Bits Name Description Memory Access

This register is used to set the [127:96] bit of IV
31:0 AES IV_3 inputin the CBC and GCM modes w

%id: AES_TV_0-3HKMAC B GCMAICBCAL = A ATV, GOMER R N H 7 ZECEAES TV 072,
CBCHE A, 75 B BAES IV 073;

3.8.4.5 AES ENDIAN(0x28)

Reset value: 0x00

% 115 00 4k 472 71



1\
%D'
oyl

RHTATE ETRAE

Bits Name Description

31:1 RSRV Reserved

Memory Access

R

Set the Endian of input data (0: Big Endian; 1: Little

0 AES_ENDIAN  Endian)

3.8.4.6 CAL FINISH(0x2c)
Reset value: 0x00

Bits Name Description

31:1 RSRV Reserved

Finish flag 0: not finish 1:

0 CAL_FINISH finish

3.8.4.7 DMA SEL(0x30)

Reset value: 0x00

Bits Name Description

31:1 RSRV Reserved

R

Memory Access

R

R

Memory Access

R

the calculated data is moved by DMA or

directly read by CPU

0: CPU

0 DMA_SEL 1 DMA

3.8.4.8 AES AAD NUM(0x34)
Reset value: 0x00

Bits Name Description

31:0 AES_AAD_NUM AAD number

W

Memory Access

R/W

#%9E: AES_AAD NUMTE 15 B I B8 T s i BUE -1, i ANfIAAD A3, A4

AES AAD NUMJi% & N2

3.8.4.9 AES PC_ NUM(0x3c)

Reset value: 0x00

% 116 7 4k 472 7T



1~\
ik

N
2

(o]
Q

naan PREMATE AT

Bits Name Description Memory Access

Used to set the amount of data entered for
31:0 AES_PC_NUM encryption or decryption R/W

#%9E: AES_PC NUMAE 13 B I EL45 T s BUE -1, Bl ANIPC A5, A4
AES PC NUMJi% & 4.

3.8.4.10 AES TEXT DATA(0x40)
Reset value: 0x00
Bits Name Description Memory Access

31:0 AES_TEXT_DATA input data R/W

3.8.4.11 AES AAD DATA(0x44)
Reset value: 0x00

Bits Name Description Memory Access

31:0 AES_AAD_DATA AAD input RIW

3.8.4.12 TAG_CHK(0x48)

Reset value: 0x00

Bits Name Description Memory Access

31:2 RSRV Reserved R

Check result used to mark tag 00: not finished 01: tag
incorrect
1:0 TAG_CHK 10: tag correct 11: reserved R

3.8.4.13 DATA IN FLAG(0x4c)

Reset value: 0x00

Bits Name Description Memory Access
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31:1 RSRV Reserved R
Used to mark whether encryption or decryption
0 DATA IN_FLAG datais allowed to enter

0:not allowed to enter 1: allowed to enter

3.8.4.14 AES ENABLE(0x64)

Reset value: 0x00

Bits Name Description
31:1 RSRV Reserved
0 AES_ENABLE Set 1 to enable AES module
3.8.4.15 DATA OUT FLAG(0x68)
Reset value: 0x00
Bits Name Description
31:1 RSRV Reserved
0 DATA OUT_FLAG Used to mark whether there is data output

3.8.4.16 TAG_IN_FLAG(0x6¢)

Reset value: 0x00

Bits Name Description

31:1 RSRV Reserved

R

Memory Access

R

w
Memory Access
R
R

Memory Access

R

Used to mark whether the tag for comparison is

0 TAG_IN_FLAG allowed

3.8.4.17 TAG_CLR(0x70)

Reset value: 0x00

Bits Name Description
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31:1 RSRV Reserved R
0 TAG_CLR Clear TAG_CHK W

3.8.4.18 GCM _IN TAG 0-3(0x50-0x5c)

Reset value: 0x00

Bits

31:0

Bits

31:0

Bits

31:0

Bits

31:0

Name

GCM_IN_TAG_0

Name

GCM_IN_TAG_1

Name

GCM_IN_TAG_2

Name

GCM_IN_TAG_3

Description

IN TAG[31:0]

Description

IN TAG[63:32]

Description

IN TAG[95:64]

Description

IN TAG[127:96]

FyE: GOM_IN_0-3H KA A H T X FRIGCMA TAG
3.8.4.19 GCM OUT TAG 0-3(0x74-0x80)

Reset value: 0x00

Bits

31:0

Bits

31:0

Bits

31:0

Bits

31:0

Name

GCM_OUT_TAG_0

Name

GCM_OUT_TAG_1

Name

GCM_OUT_TAG_2

Name

GCM_OUT_TAG_3

Description

TAG[31:0]

Description

TAG[63:32]

Description

TAG[95:64]

Description

TAG[127:96]
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R/W

Memory Access

R/W

Memory Access

R/W

Memory Access

R/W

Memory Access

R

Memory Access

R

Memory Access

R

Memory Access

R
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3.9 Al (Interrupt)

3.9.1 ik
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3.9.2 ThgghmiR

3.9.2.1 Interrupt Sources

GFILE 65 MANERHIWR, #AT A E4 4> CPU.

Interrupt number

Name

Description

0 IRQN_NO_INTERRUPT The non-existent interrupt

1 IRQN_SPI0_INTERRUPT SPI0 interrupt

2 IRQN_SPI1_INTERRUPT SPI1 interrupt

3 IRQN_SPI_SLAVE_INTERRUPT SPI_SLAVE interrupt

4 IRQN_SPI3_INTERRUPT SPI3 interrupt

5 IRQN_[2S0_INTERRUPT 12S0 interrupt

6 IRQN_[2S1_INTERRUPT 12S1 interrupt

7 IRQN_[2S2_INTERRUPT 12S2 interrupt

8 IRQN_[2C0O_INTERRUPT 12C0 interrupt

9 IRQN_[2C1_INTERRUPT 12C1 interrupt

10 IRQN_[2C2_INTERRUPT 12C2 interrupt

11 IRQN_UART1_INTERRUPT UART1 interrupt

12 IRQN_UART2_INTERRUPT UART? interrupt

13 IRQN_UART3_INTERRUPT UARTS3 interrupt

14 IRQN_TIMEROA_INTERRUPT TIMERO channel 0 or 1 interrupt
15 IRQN_TIMEROB_INTERRUPT TIMERO channel 2 or 3 interrupt
16 IRQN_TIMER1A_INTERRUPT TIMER1 channel 0 or 1 interrupt
17 IRQN_TIMER1B_INTERRUPT TIMER1 channel 2 or 3 interrupt
18 IRQN_TIMER2A_INTERRUPT TIMER2 channel 0 or 1 interrupt
19 IRQN_TIMER2B_INTERRUPT TIMER2 channel 2 or 3 interrupt
20 IRQN_RTC_INTERRUPT RTC tick and alarm interrupt

o121 T 3 472 T




1=\
%D'

alh

ERIAT ETHAE

21 IRQN_WDTO_INTERRUPT Watching dog timer0 interrupt
22 IRQN_WDT1_INTERRUPT Watching dog timer1 interrupt
23 IRQN_APB_GPIO_INTERRUPT APB GPIO interrupt

24 IRQN_DVP_INTERRUPT Digital video port interrupt
25 IRQN_AI_INTERRUPT Al accelerator interrupt

26 IRQN_FFT_INTERRUPTFFT FFT accelerator interrupt
27 IRQN_DMAO_INTERRUPT DMA channelO interrupt
28 IRQN_DMA1_INTERRUPT DMA channel1 interrupt
29 IRQN_DMA2_INTERRUPT DMA channel2 interrupt
30 IRQN_DMAS3_INTERRUPT DMA channel3 interrupt

31 IRQN_DMA4_INTERRUPT DMA channel4 interrupt
32 IRQN_DMA5_INTERRUPT DMA channel5 interrupt
33 IRQN_UARTHS_INTERRUPT Hi-speed UARTO interrupt
34 IRQN_GPIOHSO_INTERRUPT Hi-speed GPIOO0 interrupt
35 IRQN_GPIOHS1_INTERRUPT Hi-speed GPIO1 interrupt
36 IRQN_GPIOHS2_INTERRUPT Hi-speed GPIO2 interrupt
37 IRQN_GPIOHS3_INTERRUPT Hi-speed GPIO3 interrupt
38 IRQN_GPIOHS4_INTERRUPT Hi-speed GPIO4 interrupt
39 IRQN_GPIOHS5_INTERRUPT Hi-speed GPIOS5 interrupt
40 IRQN_GPIOHS6_INTERRUPT Hi-speed GPIOG6 interrupt
41 IRQN_GPIOHS7_INTERRUPT Hi-speed GPIO7 interrupt
42 IRQN_GPIOHS8_INTERRUPT Hi-speed GPIO8 interrupt
43 IRQN_GPIOHS9_INTERRUPT Hi-speed GPIO9 interrupt
44 IRQN_GPIOHS10_INTERRUPT Hi-speed GPIO10 interrupt
45 IRQN_GPIOHS11_INTERRUPT Hi-speed GPIO11 interrupt
46 IRQN_GPIOHS12_INTERRUPT Hi-speed GP1012 interrupt
47 IRQN_GPIOHS13_INTERRUPT Hi-speed GPIO13 interrupt
48 IRQN_GPIOHS14_INTERRUPT Hi-speed GP1014 interrupt
49 IRQN_GPIOHS15_INTERRUPT Hi-speed GPIO15 interrupt
50 IRQN_GPIOHS16_INTERRUPT Hi-speed GPIO16 interrupt
51 IRQN_GPIOHS17_INTERRUPT Hi-speed GPIO17 interrupt
52 IRQN_GPIOHS18_INTERRUPT Hi-speed GPIO18 interrupt
53 IRQN_GPIOHS19_INTERRUPT Hi-speed GPIO19 interrupt
54 IRQN_GPIOHS20_INTERRUPT Hi-speed GPI0O20 interrupt
55 IRQN_GPIOHS21_INTERRUPT Hi-speed GPI1021 interrupt
56 IRQN_GPIOHS22_INTERRUPT Hi-speed GPI022 interrupt
57 IRQN_GPIOHS23_INTERRUPT Hi-speed GPI023 interrupt
58 IRQN_GPIOHS24 INTERRUPT Hi-speed GP1024 interrupt
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59 IRQN_GPIOHS25_INTERRUPT Hi-speed GP1025 interrupt
60 IRQN_GPIOHS26_INTERRUPT Hi-speed GP1026 interrupt
61 IRQN_GPIOHS27_INTERRUPT Hi-speed GPI027 interrupt
62 IRQN_GPIOHS28_INTERRUPT Hi-speed GP1028 interrupt
63 IRQN_GPIOHS29_INTERRUPT Hi-speed GPI1029 interrupt
64 IRQN_GPIOHS30_INTERRUPT Hi-speed GPIO30 interrupt
65 IRQN_GPIOHS31_INTERRUPT Hi-speed GPI0O31 interrupt

7.3.2Interrupt Priorities

Each individual interrupt can have its own priority selected among 7 possible
levels ( 1 is the lowest priority and 7 the highest priority). Only the three least
significant bits of each address are used for priority select, the remaining bits should
be kept in “0”.

3.9.2.2 Interrupt Threshold

There is an interrupt threshold register which controls current interrupt prior- ity

level, ignoring interrupts with priority lower than specified.

3.9.3 HFRIIE

Base Address: INTERRUPT_BASE_ADDR (0x0C000000)
Name Description Offset address
PLIC_SOURCE_PRIORITY_1 set source 1 priority 0x04
PLIC_SOURCE_PRIORITY_2 set source 2 priority 0x08
PLIC_SOURCE_PRIORITY_65 set source 3 priority 0x104
PLIC_TARGET_ENABLEO CPUO PLIC enables 0x2000
PLIC_TARGET_ENABLE1 CPU1 PLIC enables 0x2080
PLIC_PRIORITY_THRESHOLDO set CPUO PLIC priority threshold 0x200000
PLIC_CLAIM_COMPLETEO CPUO claim/complete 0x200004
PLIC_PRIORITY_THRESHOLD1 set CPU1 PLIC priority threshold 0x201000
PLIC_CLAIM_COMPLETE1 CPU1 claim/complete 0x201004
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3.9.4.1 PLIC SOURCE _PRIORITY(1-65)(0x04-0x104)
Reset value: 0x00

Bits Name Description Memory Access

31:0 PRIORITY Xt 87 FR BT S Al SWE=

3.9.4.2 PLIC TARGET ENABLEO (0-31) (0x2000-0x207C)
Reset value: 0x00

Bits Name Description Memory Access

31:0 ENABLE BREALXE N D78 e w5

E: TAEAE 0 RS 0 A 0, MR 1023 fixER 1023 AN, AR 1 & 65, 66
ZJE IR .
3.9.4.3 PLIC TARGET ENABLE1 (0-31) (0x2080-0x20FC)

Reset value: 0x00

Bits Name Description Memory Access

31:0 ENABLE REALIT R BT e 5

3.9.4.4 PLIC PRIORITY THRESHOLDO(0x200000)

Reset value: 0x00

Bits Name Description Memory Access

CPU ML M, IS BARTZEA =7

31:0  THRESHOLD .. s

3.9.4.5 PLIC CLAIM_COMPLETEO(0x200004)

Reset value: 0x00
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Bits Name Description TR AE0EES

PR RS, I G A A AR T P TS, BROZ

31:0  CLAIM . ‘ g -
FARIN S R0 (I B b B/

3.9.4.6 PLIC PRIORITY THRESHOLD1(0x200100)

Reset value: 0x00

Bits Name Description Memory Access

CPU IR IR, Wil KT ixEA &7
31:0  THRESHOLD il W5

3.9.4.7 PLIC CLAIM_COMPLETE1(0x200104)

Reset value: 0x00

Bits Name Description HETEn AHRES

A RS, A OZ A AR W S, B
31:0 CLAIM Z5 A7 R 2 [0 B35 Bk T 25 5
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3.10.1 #ix
RTCIE PRI (U570, 1 BB 1)U L4 B Tt

3.10.2 IJgekEid
RTCF: 1) g 11 45

® [ fii SNBSS R T T 5

® il B AN S RA R 5 3 AT

® TREDNE, RENIMBaSHL., . B, BH. . 4. 5
B,

® TR AT IIES, A BT %

o I E —Mieh, WEREMTBESE. B, B, . o &, W
FIE I fid & T

o FWin[ELE, XFFH. M. for. R R B

o ml i/ NF IR TR VIR, S5/ NZI B B R A B 4R 1D B A J

® [ HL /SN EHIREE.

RTCH — Al gufe i — kbl gess, AP NHAE e %

(rtc_CNT_width) o THEEERATEEN $hrtc_clkESIEILZEE ., 2

RN A A2 (RIC_CLR) ZmfEnt, TR inE— A vt Soas s i ah
fHo MM R HEARE FraEMMES) B, B8R0, AE9keLisiy.
PRI FE P HC B T S8 i B oRTAPB AR £R I Bl 2 TR ) Se &R, AR BT H a8 b B v]
BE 75 B I g A . — FAE B RS, SO N3 T Egs b . B (e PR e
TS INBE— kA, DL RIS BNk

THE B BT H A
. BB ARTC CLRR w237 i ik 8
. RTC CLR# A& v £ as iy e
- AREIE BB A
- BB T BB I e 1E I R I B T G

S w N
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3.10.3 HF=RIIFR

Base Address: RTC_BASE_ADDR (0x50460000)

Name Description Offset address
RTC_CCVR Current Counter Value Register 0x0
RTC_CMR Counter Match Register Ox4
RTC_CLR Counter Load Register 0x8
Counter Control Register. Note: If the RTC_RSTAT
RTC_CCR register indicates Oxc
RTC_STAT Interrupt Status Register 0x10
RTC_RSTAT Interrupt Raw Status Register 0x14
RTC_EOI onpage End of Interrupt Register 0x18
RTC_COMP_VERSION Component Version Register Ox1c
RTC_CPSR Counter PreScaler Register 0x20
RTC_CPCVR Current Prescaler Counter Value Register 0x24
3.10.4 F=EFHRE

3.10.4.1 RTC_CCVR(0x0)

Bits Name Description Memory Access

RTC_CCVR 31toRTC_CNT_WIDTH
Reserved bits - Read Only
Exists:Always

31,y RSVD_CCVR R
Volatile:true Range

Variable[y]:RTC_CNT_WIDTH

When read, this register is the current
value of the internal counter. This value is
always read coherently. Bits from

x:0 Current_Counter Value RTC _CNT WIDTHto31arereadas0 R
when RTC_CNT_WIDTH is less than 31.

Reset
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Value:0x0EXxists:AlwaysVolatile:true
Range Variable[x]:RTC_CNT_WIDTH - 1

3.10.4.2 RTC_CMR(0x4)

Bits

31y

x:0

Name

RSVD_CMR

Counter_Match

Description Memory Access

RTC_CMR 31toRTC_CNT_WIDTH Reserved bits -
Read Only

Exists:Always R
Range Variable[y].RTC_CNT_WIDTH

Interrupt Match Register. When the internal counter
matches this register, an interrupt is generated,
provided interrupt generation is enabled.

When appropriate, this value is written coherently.
Only when all the bytes are written is the register
used by the interrupt detection logic. Bits from
RTC_CNT_WIDTH and above are read and written
as 0 when RTC_CNT_WIDTH is less than 31.
Reset Value:0x0 Exists:Always

Range Variable[x]:RTC_CNT_WIDTH - 1

R/W

3.10.4.3 RTC CLR(0x8)

Bits

31y

x:0

Name Description Memory Access

RTC_CLR 31toRTC_CNT_WIDTH Reserved bits - Read

RSVD_CLR

Only

R

Loaded into the counter as the loaded value,which is
written coherently. Bits from RTC_CNT_WIDT Hand
Counter Load above are read and written as 0 when RTC_CNT_WIDTH Ry

is less than31.
Reset Value:0x0
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3.10.4.4 RTC CCR(0xc)

Bits Name Description Memory Access

31:8 RSVD_CCR RTC_CCR 31to8 Reserved and read as 0. R

75 rtc_prot_level This field holds the protection level value of apb_rtc. R/W

Optional. Allows user to control the usage of RTC
Prescaler feature.

Reset Value:0x0 Values:

0x0 (DISABLED): Disables the Prescalercounter

4 rtc_psclr_en R/W
0x1 (ENABLED): Enables the Prescalercounter

Optional.
Allows the user to force the counter to wrap when a
match occurs instead of waiting until the maximum
count is reached.
0 = Wrap disabled, 1 = Wrap enabled, This bit is
writable only when RTC_WRAP_MODE =1
5 rtc. wen Reset Value:0x0 Values: e
0x0 (DISABLED): Disables theWRAP

0x1 (ENABLED): Enables theWRAP

Optional. Allows the user to control counting in the
counter. This bit does not exist if RTC_EN_MODE = 0.
Internally, the counter is always enabled.

Reset Value:0x0 Values:

0x0 (DISABLED): Disables thecounter

2 rtc_en R/W
0x1 (ENABLED): Enables thecounter

Allows the user to mask interrupt generation. Reset

1 rtc_mask Value:0x0 R/W
Allows the user to disable interrupt generation. Reset
Value:0x0
Values:

0 fte_ien 0x0 (DISABLED): Disables the interruptgeneration RIW

0x1 (ENABLED): Enables the interruptgeneration

3.10.4.5 RTC STAT(0x10)

Bits Name Description Memory Access
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31:1 RSVD_RTC_STAT RTC_STAT 31to1 Reserved and read as 0. R

This register is the masked raw status. Reset
Value:0x0

Values:
0 rtc_stat o . R
0x0 (INACTIVE): Interrupt isinactive

0x1 (ACTIVE): Interrupt is active (regardless
ofpolarity)

3.10.4.6 RTC RSTAT(0x14)

Bits Name Description Memory Access

31:1 RSVD_RTC_RSTAT RTC_RSTAT 31to1 Reserved and read as 0. R

Raw Status ResetValue:0x0Values:
0x0 (INACTIVE): Interrupt isinactive

0 rtc_rstat . . R
0x1 (ACTIVE): Interrupt is active (regardless

ofpolarity)

3.10.4.7 RTC EOI(0x18)

. o Memory Access
Bits Name Description

31:1 RSVD RTC EOI RTC_EOI 31to1 Reserved and read as 0. R

By reading this location, the match interrupt is

cleared. Performing read-to-clear on interrupt, the

0 rtc_eoi

interrupt is cleared at the end of the read. 5

Reset Value:0x0

3.10.4.8 RTC_COMP_VERSION(0x1c)

Bits Name Description Memory Access

ASCII value for each number in the version,

followed by.

For example, 32_30_31_2A represents the version

31:0 rtc_comp_version  2.01. R

ResetValue:See the Releases table in the apb_rtc

Release Notes.
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3.10.4.9 RTC_CPSR(0x20)

Bits

31y

x:0

Name

RSVD_CPSR

Counter_Prescaler_

Value

o Memory Access
Description

RTC_CPSR 31toRTC_PRESCLR_WIDTH
Reserved bits - Read Only R

Counter Prescaler Register. The RTC counter will

be updating at the rate of rtc_clk, rtc_clk_en, or

pclk based on the configuration. This register is

used to prescale the rate at which the RTC

counter updates.When appropriate, this register is RW
written coherently. Only when all the bytes are

written, the register used by the prescaler counter

logic.Reset Value:RTC_PRESCLR_VAL

3.10.4.10 RTC_CPCVR(0x24)

Bits

31y

x:0

Name

RSVD_CPCVR

Current_Prescaler_

Counter_Valu e

Description Memory Access

RTC_CPCVR 31toRTC_PRESCLR_WIDTH
Reserved bits - Read Only R

When read, this register provides the current

value of the internal prescaler counter. This value
always is read coherently. Bits from
RTC_PRESCLR_WIDTH to 31 are read as 0 R
when RTC_PRESCLR_WIDTH is less than 31.
Reset Value:0x0
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3.11 ZLEBIE;EIhESE (SHA256 Accelerater)

3.11.1 #ffig

SHA256 532 Ak 11 B SHA-256 [ 1T B R yn, EE e fHh: SZHFSHA-256

TR SFEDMAR A KR
3.11.2 IgefEik

® [ii & sha endiani& R/, BB dma eniE IR AN, BE
sha_data numfy ABE R (BB IR A LS 12bit 3R, Bl & st

RFEHA21512b1 tH R 5
® ffifitsha enfTih1tH

® ifijdsha data in5 AT EIHEREIE, A REE S LARNT G121

TR

® Yt H ek &l B i sha enkbrEitE e/, AlLAA

sha result dw0™ 7¥EEiLE.
BIERE

1. 27 F#8sha function reg 0. sha function reg 1. shar num reg

WIGR AL AR,
2. Wit FfF#ssha_data inf AZHE;

3. Zf%sha statusfbit0ZET1, TIFE T

4. BT FFeEsha result dwizHUES S

3.11.3 HFRIILR

Base Address: SHA256_BASE_ADDR (0x502C0000)

Name Description
sha_result_dwO result
sha_result_dw1

sha_result_dw2

sha_result_dw3

sha_result_dw4
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sha_result_dw5
sha_result_dw6
sha_result_dw?7
sha_data_in1 input data

sha_data_in2

sha_data_num Count register of sha256

sha_status Status register

double_sha Enable double_sha

input_ctrl Control register
3.11.4 FEHEE

3.11.4.1 sha_result_dw0(0x00)

Reset value: 0x00
Bits Name Description

31:0 sha_result_dw0 result[31:0]

3.11.4.2 sha result_dw1(0x04)
Reset value: 0x00

Bits Name Description
31:0 sha_result_dw1 result[63:32]

3.11.4.3 sha result_ dw2(0x08)
Reset value: 0x00

Bits Name Description

31:0 sha_result_dw2 result[95:64]

3.11.4.4 sha result dw3(0x0C)

Reset value: 0x00
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Ox1c

0x20

0x24

0x28

0x2C

0x34

0x38

Memory Access

R

Memory Access

R

Memory Access

R
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Bits Name Description Memory Access
31:0 sha_result_dw3 result[127:96] R

3.11.4.5 sha result_ dw4(0x10)
Reset value: 0x00

Bits Name Description Memory Access

31:0 sha_result_dw4 result[159:128] R

3.11.4.6 sha result dw5(0x14)

Reset value: 0x00
Bits Name Description Memory Access

31:0 sha_result_dw5 result{191:160] R

3.11.4.7 sha result dw6(0x18)

Reset value: 0x00
Bits Name Description Memory Access

31:0 sha_result_dw6 result[223:192] R

3.11.4.8 sha result_dw7(0x1c)

Reset value: 0x00
Bits Name Description Memory Access

31:0 sha_result_dw7 result[255:224] R

3.11.4.9 sha data in1(0x20)
Reset value: 0x00

Bits Name Description Memory Access

31:0 sha_data_in1 Input data of sha256 from this register w

3.11.4.10 sha data in2(0x24)
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Reset value: 0x00
Bits Name Description Memory Access
31:0 sha_data_in2 Input data of sha256 from this register w

3.11.4.11 sha data num(0x28)

Reset value: 0x00

] o Memory Access
Bits Name Description

31:16 sha_data_num How many 512blocks are currently calculated R/W

The total amount of data calculated by sha256
is set by this register, and the minimum unit is

15:0 sha_data_cnt
512bit

3.11.4.12 sha_status(0x2C)

Reset value: 0x00

Bits Name Description Memory Access
31:17 RSRV R
16 sha_endian 0: Little Endian 1: Big Endian
- R/W
15:9 RSRV R
8 sha_overflow Sha256 calculation overflow flag register R
71 RSRV R

Sha256 enable register / sha256 calculation end flag
0 sha_en bit R/W

% 135 T 4k 472 71



&
)
N

%D'

aan PREMATE AT

3.12 == 0 (DVP)

3.12.1 g

DVP R F5 A5 S IR, ST AR A Sk A A R B e i 4 AT B B A
7. EEDIBEEA:

® STHFDVPHE CM$E14 3k

® T RESCCBHIMMAL B % Sk 75 A7 35 ;

® NSz H7640x480FE MK EER A, ARl EHE K/ N AT e & ;

® ST HFYUVA22FIRGBS65HS 2 E G A 5

® STHF A RIS 4 th BIA T HUR IR B «

® i BIATRE B ()% 20 PT ERGBSSS, Bk YUVA22% AN Y 70 &5
® iyt 2 B IRBE (14 2UARGB565;

o [K{G ik AAXIEZ:, SZ#F4 beats burstfll beat burst;
® oy I 38 — U i — ot A A2 i 7 F I AT 1) CPU A 32 v B

3.12.2 I)gehmik

AR 75 (v A 1) B G b =UBE & DVP I A SR 27 725, FRDVP 1 SCCBHE T
BARGCLN TR, SBCKPLLIURSE W B, AR5 FDVP I F {5 5 il & K %
e — ot — it i) AR B A, IS BIA TR B A A7

BRAETE:

L. W6 HC N
2. ﬁ'ﬁ%burst;

3. kPR AT E (EIR. AD
4. e B B GRS SR/

3.12.3 HFRRJIER

Base Address: DVP_BASE_ADDR(0x50430000)

Name Description Offset address
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DVP_CFG DVP config 0x00
Start Address Register of R Component in Data
DVP_R _ADDR Output to Al 0x04
Start Address Register of G Component in Data
DVP_G_ADDR Output to Al 0x08
Start Address Register of B Component in Data
DVP_B_ADDR Output to Al 0x0C
DVP_CMOS CMOS Control Register 0x10
SCCB_CFG SCCB Control Register 0x14
SCCB_ W SCCB Write Data Register 0x18
DVP_AXI AXI Interface Register 0x1C
DVP_STS DVP Status Register 0x20
DVP_DISPLAY_ADDR Display Output Address Register 0x28
== [- -2
3.12.4 HiFztinE
3.12.4.1 DVP_CFG(0x00)
Reset value: 0x01E01410
Bits Name Description Memory Access
31:30 RSRV Reserved —
29:20 RLINE_NUM Line number in a frame R/W
Burst number in a line. For 640x
480
frame and in burst 4 beats mode,
19:12 RHREF_BURST_SIZE RHREF_BURST_SIZE = 640/4/8R/W
= 0x14
11 RSRV Reserved —
RCMOS_YUV_RGB equals 1
RCMOS_Y_OUT equals 1
which
means the DVP will output an im
10 RCMOS_Y_OUT R/

age
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of the Y component, RCMOS_Y_
ouT
equal to 0 means that DVP conv
erts
YUV format to RGB format outpu
t.
1 means the input image is in YU
\Y
9 RCMOS_YUV_RGB format and 0 means the input imR/W

age is in RGB format.

1 for 4 beats burst. 0 for 1 beats
8 RBURST_SIZE burst. R/W

7:5 RSRV Reserved —

1 indicates that the transmission

of the next frame will start
automatically after 1 frame image
transmission has been complete

d

and the DMA address of the next
frame needs to be configured in t

nd R/W

time interval between two frames

4 RDVP_AUTO

transmission.
1 indicates that the output image
is
3 RDVP_DISPLAY_FORMAT_EN sent to the display memory addreR/W
ss in the display format
1 means that the output image wi
Il
be sent to Al memory address in
Al
format. DVP supports simultaneo
) RDVP_Al FORMAT EN us output of images in both
display
format and Al format to display a

nd Al memory address.
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1 indicates pull-up interruption
when frame start signal is
detected and CPU should write
DVP_FRAME_START to clear
1 FRAME_START_INT_EN R/W
interruptions
1 indicates a pull-up interruption
after a frame transfer has been
completed and the CPU should
write  DVP_FRAME_FINISH to
- - R/W

0 FRAME_FINISH_INT_EN
clear interruptions

3.12.4.2 DVP_R _ADDR(0x04)

Reset value: 0x00

Bits Name Description Memory Access

Base DMA address for R scale or Y scale in sin
31:0 RDMA_ADDR_R R
gle Y output mode.

3.12.4.3 DVP_G_ADDR(0x08)

Reset value: 0x00

Bits Name Description Memory Access

31:0 RDMA_ADDR_G Base DMA address for G scale. R/W
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3.12.4.4 DVP_B_ADDR(0x00C)
Reset value: 0x00
Bits Name Description Memory Access
31:0 RDMA_ADDR_B Base DMA address for B scale. R/W
3.12.4.5 DVP_CMOS(0x010)
Reset value: 0x00100002
Bits Name Description Memory Access
31:25 RSRV Reserved —
24 CMOS_PWND 1 for power down. R/W
23:17 RSRV Reserved —
16 CMOS_RST _ 0 for reset active R/W
15:9 RSRV Reserved —
8 CMOS_XCLK_EN  1: Enablke output XCLK for OV. R/W
Divider factor from PCLK to XCLK. O for divid
7:0 CMOS_XCLK DIV e 2, 1 fordivide 4 ... R/W
3.12.4.6 SCCB_CFG(0x014)
Reset value: 0x00383802
Bits Name Description Memory Access
31:24 SCCB_RDATA Read data for read transaction. RO
23:16 SCCB_HIGH SCCB high period time in PCLK. R/W
15:8 SCCB_LOW SCCB low period time in PCLK. R/W
74 RSRV Reserved —
Write byte number. 1 for write 2 byte, 2 for 3
1:0 SCCB_BYTE_NUM byte, 3 for 4 byte. R/W

3.12.4.7 SCCB_W(0x018)
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Memory Access

R/W

R/W

R/W

R/W

I ==
.\pﬂ ﬁaan
Reset value: 0x7856AA2B
Bits Name Description
write transaction byte 3 for data byte in 2 byte
31:24 SCCB_WDATA B0 address camera.
write transaction byte 2 for register address
23:16 SCCB WDATA B1 byte 1 in 2 byte address camera or data byte in
- - 1 byte address camera.
write transaction byte 1 for register address
15:8 SCCB_WDATA B2 byte 0.
71 SCCB_WDATA _B3 write transaction byte 0 for ID address.
0 SCCB_WR 1 for write; O for read.

3.12.4.8 DVP_AXI(0x01C)

Reset value: 0x03

Bits

31:15

14:12

7:0

Name Description

RSRV Reserved

WPROT of AXI interface is the protection type, Re

GM_MPROT set value is recommended.

WCACHE of AXI interface is cache type, Reset va

GM_MCACHE lue is recommended.

GM_MLEN AXI Burst length - 1. 0 for burst 1, 3 for burst 4.

3.12.4.9 DVP_STS(0x020)

Reset value: 0x00

R/W

Memory Access

R/W

R/W

R/W

Bits Name Description Memory Access
31:26 RSRV Reserved —

SCCB_Write enable bit for STS and

SCCB_SCCB_at STSSTS_WE should
25 SCCB_STS_WE

also write 1.
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Write 1 opens the transmission of SCC
B,

keeps 1 during the transmission proces
24 SCCB_STS s, and clears automatically after the R/W

transmission is completed

23:18 RSRV Reserved —

DVP_EN Write Enable Bit,
17 DVP_EN_WE DVP_DVP_EN_WE should also write 1 W

Enable for DVP capture CMOS data. W

rite1 to assert this bit. HW clear this bit
16 DVP_EN R/W
after one frame transfer done.

15:10 RSRV Reserved —

9 DVP_FRAM_FINISH_WE |Write enable for DVP_FRAM_FINISH |W

DVP_after one frame transfer is

completeFRAME_FINISH sets 1 and
8 DVP_FRAM_FINISH R/W
the CPU writes 1 on this bit to zero it

7:2 RSRV Reserved —

DVP_FRAME_Write enable bit for STA
RT, write DVP_FRAME_DVP_at
STARTFRAME_START_WE should

1 DVP_FRAM_START_WE
also write 1

DVP_after detecting the start of a

frameFRAME_START is setto 1, and t
0 DVP_FRAM_START R/W
he CPU writes 1 to zero this bit.

3.12.4.10 DVP_DISPLAY ADDR(0x028)

Reset value: 0x80100000

Bits Name Description Memory Access

31: 0 RDMA_ADDR DISPLAY Display base address of memory R/W
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3.13 PREERIZHNNEERS (FFT Accelerater)

3.13.1 ik

FRTRLH S FRBEA (¥ 75 2K SRR T (1) BE 210 4318 SN

® SRFEZMIZH R, HEIZRF6451. 12855, 256 /LA K512 IS

® StHFMIMIE R, BIFFTLL M IFFTIZ 5,

® SIRFAIACHY A A SO Y, BISZRE32bit 2 64bithA

® STRFAITCHI ASEHSI 2, BISHERE . SUia B, Alis bl K s
ML R B SR IR

® STRFRTLIIAHEMIZ 72, R CPUMEURIDMAR %L ;

3.13.2 IhiEkGiAR

B R iZA T DA 464 5. 1285, 256 4 LA K512 5 (FFT LA )2 IFFT, HAk
TR T DU 8 2R3 AT I0E . ZEFFT N 304 P ER A/ 512%32b1 t [ SRAM,
PG B 58 S FET 23 [AIDMA IR TXTE 3K, 4 DMALE K (18 4 TR I A 1) — B SRAMHr
%, BEREE YATFFTIE H T T 2 e BT FFTIE 5, s H oo a
s HEARE P SRAMHR S R U, B H 4 5 MR S 2 53 b —HRSRAMH 25,
R IE AW A BISRAMH 32 tH 28, i AR R I E A S sh—H
SRAM,  #initt f AT B 1T B 31 58 IS NFRTIE 5, 1R 545 R 151 DMA & 3% RXi#
K, WL I S L I BE MSRAMHGE ZEDMA, 52— IR SR B IWFFTIE &,
WA AT E AT E 0, FFTA] LB RE MDMAKGETXIE K, JFAA T —IRINFFTiE
$§%~ﬁ%ﬁ=

1. Wil MCEFFT R4, @w#fisl (FFT/IFFT) | #dmm AR, fine
B

2. BATREIH A

. R RLTER

4. BEHEER,

3.13.3 HFR0IFR
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Base Address: FFT_BASE_ADDR(0x42000000)
Description Offset address
FFT_INPUT_FIFO input data fifo 0x00
FFT_CTRL fft ctrl reg 0x08
FFT_FIFO_CTRL fifo ctrl 0x10
FFT_INTR_MASK interrupt mask 0x18
FFT_INTR_CLEAR interrupt clear 0x20
FFT_STATUS fft status reg 0x28
FFT_STATUS_RAW fft_status_raw 0x30
FFT_OUTPUT_FIFO fft_output_fifo 0x38

3.13.4 51Fz=588

3.13.4.1 FFT_INPUT _FIFO(0x00)

Reset value:

Bits

63:0

0x00

Name

FFT_INPUT_FIFO

Description

input data fifo R/W

3.13.4.2 FFT_CTRL(0x08)

Reset value:

Bits

63:18

17

16:15

14

13

12:4

0x00

Name

RSRV

FFT_DATA_MODE

FFT_INPUT_MODE
DMA_SEND

FFT_ENABLE

FFT_SHIFT

Description

0:64bit input data 1:32bit input data

0: RIRI, 2: only real part exist, RRRR, 3:
RRRR...1I

DMA Enable 0x1:Enable

FFT Enable Ox1:Enable

9-Layer Butterfly Operation Shift
Operation

0x0:Non-displacement Ox1:displacement
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3 FFT_MODE 1: fft; O: ifft R/W
0:512 point;
1:256 point;
2:0 FFT_POINT 2:128 point; R/W
3: 64 point

3.13.4.3 FFT_FIFO_CTRL(0x10)

Reset value: 0x07

Bits Name Description Memory Access

63:3 RSRV R/W

default value is 1, set to O if you want
2 FFT_GS_FIFO_FLUSH_N to reset this fifo R/W

default value is 1, set to 0 if you want
FFT_CMD_FIFO_FLUSH
1 N - - - ~ to reset this fifo R/W

default value is 1, set to 0 if you want
FFT_RESP_FIFO_FLUSH
0 . to reset this fifo R/W

3.13.4.4 FFT INTR _MASK(0x18)

Reset value: 0x00

Bits Name Description Memory Access

63:1 RSRV Resvered R/W

Status Return Settings 0x0:FFT Completed
Return Status O0x1:FFT Completed Not Return

0 FFT_DONE_MASK
Status

3.13.4.5 FFT INTR CLEAR(0x20)

Reset value: 0x00

Bits Name Description Memory Access
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63:1 RSRV Reserved

Interrupt status clears

0 FFT_DONE_CLEAR . =22

3.13.4.6 FFT STATUS(0x28)
Reset value: 0x00

Bits Name Description

63:1 RSRV Reserved

FFT operation status
0x0:FFT operation has not been completed

v HFD_DORE Sl 0x1:FFT operation has been completed

3.13.4.7 FFT_STATUS RAW/(0x30)

Reset value: 0x00

Bits Name Description

63:2 RSRV Reserved

1 FFT_WORK FFT is calculating 0x1: is calculating

0 FFT_DONE FFT operation ends 0x0: not ends 0x1: ends

3.13.4.8 FFT OUTPUT FIFO(0x38)
Reset value: 0x00

Bits Name Description

Output of operational data via this register
63:0 FFT_OUTPUT_FIFO
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3.14 i BARPIAL(EHET (UART)

3.14.1 ki

i A QN FRIE SR — A fRf 5 9 L 5 B R G SRR 1 73 VR AR S s
I R PO AR S g (UART) B AT DU B IR BE SR, B AEfE R 1% 5 A0 v 44t
TN THIE . O R 3ANUARTIE M 28 nT L A, JF HEAAFR UART
Wk Ji4h, UARTIE W] LARYELLAMEHEZE 46 (TrDA) BRRS—485 1 il fiff 1 5% o

FEIRU T

® 1] Y FRISUR IR s

® 3/NUARTIRIEFIFOLL IR FIFOSL 521024 x 8-bit RAMAXU T 72518
15:

® X RHHIAME TR BRI TIRE;

® THF 5/6/7/8 HMIEIEE;

® ZHF 1/1.5/2/3/4 AMELES;

® SRFEHERLIR AL ;

® TfF RS485 i

® THE IrDA P

® TFF DMA S dEiETE;

® STiF UART MefEfizt;

® S RFIF IR S AR AR

3.14.2 I)getmik

UART & —Fh DL 5 v 507 1R PR 6, ] DASEE s & (R IREAS o 72D A%
i R AN TR B R IO B S R . Xt B SR R 3% vty AT R U 1)
BT AT LIERL . AR S EA, JEE A RERTh . — AN MY UART MiiJT
T — AR, BHE A REE, e AR (ATERE) , &G
Jefs IEAT . UART F56 88 2 FE 2 M fARE AT L. 5940, $aiil 8800 2 R i
PR FIDMA, AT DASEBLEOE S Ttk . JT R & 7] LA B 2 ANUARTEG [,
[ B S RE PRUFAR 2> B3R TF 4
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Write to Modem Control FIFO threshold
Register (MCR) to
program SIR mode, auto
fiow, loopback, modam
control outputs.
Write to IER to enable
required interrupts
v
Write “1" 1o LCR[7] r
kb Reception begins when
start bit is received on
l S_in input pin
Write to DLL, DLH to l
set up divisor for
required baud rate

Wait for Received Data
(WR[3:0] = 41:01&)

Write "0 to LCR[7]
(DLAB) bit v
To clear intermupt:
A
® Read RBR (if FIFO
Write to LCR to set up smode dlsabied)
such as &&:whl& ®  Read data from FIFO
m""'.“b"w_ g gl until FIFO level drops
Trigger Level (f FIFO
mode enabled)
oy—non
3.14.3 HFRTIFE
Base Address: UART1_BASE_ADDR (0x50210000)
Base Address: UART2_BASE_ADDR (0x50220000)
Base Address: UART3_BASE_ADDR (0x50230000)
Name Description Offset address
RBR Receive buffer register 0x0
DLL Divisor lock (low) 0x0
THR Transmit holding register 0x0
DLH Divisor lock (high) 0x4
IER Interrupt enable register Ox4
FCR FIFO control register 0x8
IIR Interrupt identification register 0x8
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LCR

MCR

LSR

MSR

SCR

LPDLL

LPDLH

FAR

TFR

RFW

USR

TFL

RFL

SRR

SRTS

SBCR

SDMAM

SFE

SRT

STET

HTX

DMASA

TCR

Wire control register
Modem control register
Line status register
Modem status register
Scratchpad register

Low power divisor latch low register.

Low power divisor latch high register.

FIFO access register

Send FIFO read

Receive FIFO write

UART status register
Transmit FIFO depth

Receive FIFO depth

Software reset register

Shadow request sending
Shadow control register
Shadow DMA mode register
Shadow FIFO enable register
Shadow receive trigger register
Shadow TX null trigger register
Stop TX

DMA software confirmation register

Transceiver control register

2150 T Ht 472 T

Oxc

0x10

0x14

0x18

Ox1c

0x20

0x24

0x70

0x74

0x78

Ox7c

0x80

0x84

0x88

0x8c

0x90

0x94

0x98

0x9c

0Oxa0

Oxa4

Oxa8

Oxac
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Name Description Offset address
DE_EN Drive output enable register 0xb0
RE_EN Drive input enable register Oxb4
DET Driver output enable timing register 0xb8
TAT TurnAround timing register Oxbc
DLF Divisor lock fraction register 0xc0
RAR Receive address register Oxc4
TAR Send address register 0xc8
LCR_EXT Line extended control register Oxcc
CPR Component parameter register 0xf4
ucv UART Component Version 0xf8
CTR Component Type Register Oxfc

3.14.4 SEh8E

3.14.4.1 RBR (0x0)

Reset value: 0x00

Memory Access

Bits Name Description
31: 8 RSVD RBR R
7:0 RBR Receive Buffer Register. R
3.14.4.2 DLL (0x0)
Reset value: 0x00
Bits Name Description
31: 8 RSVD DLL_31to8 Reserved
Divisor Latch (Low).
7:0 DLL baud rate = (serial clock freq) / (16 * divisor).
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3.14.4.3 THR (0x0)

Reset value: 0x00

Bits Name Description Memory Access
31: 8 RSVD _THR_31to8 Reserved R
7:0 THR Transmit Holding Register. R

3.14.4.4 DLH (0x0)

Reset value: 0x00

. o Memory Access
Bits Name Description
31:8
RSVD_DLH Reserved R
Upper 8-bits of a 16-bit, read/write, Divisor Latch register

7:0 DLH that contains the baud rate divisor for the UART. R

3.14.4.5 IER (0x4)

Reset value: 0x00

Bits Name

31:4 RSVD_IER_31to4

3 EDSSI

2 ELSI

Memory Access

Description

Reserved R

This is used to enable / disable the generation of
Modem Status Interrupt. This is the fourth highest
priority interrupt.

Values: R/W
0: Disable Modem Status Interrupt

1: Enable Modem Status Interrupt

This is used to enable/disable the generation of
Receiver Line Status Interrupt. This is the highest
priority interrupt.

Values:

0:Disable Receiver Line Status Interrupt 1:EnableR/W

Receiver Line Status Interrupt
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Bits

1

0

Name

ETBEI

ERBFI

Description Memory Access

This is used to enable/disable the generation of
Transmitter Holding Register Empty Interrupt. This

is the third highest priority interrupt.

Values: R/W
0:Disable Transmit empty interrupt 1:Enable

Transmit empty interrupt

This is used to enable/disable the generation of
Received Data Available Interrupt and the

Character Timeout Interrupt (if in FIFO mode and

FIFO s enabled). These are the second highest

priority interrupts. R/W
Values:

0:Disable Receive data Interrupt 1:Enable Receive

data Interrupt
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3.14.4.6 LCR (0xc)
Reset value: 0x00
Bits Name Description Memory Access
31:8 RSVD LCR 31t08 Reserved R
If UART_16550 COMPATIBLE == NO then,
writeable only
when UART is not busy (USR[0] is zero),
otherwise always writable and always
readable.
This bit is used to enable
reading and writing of the Divisor Latch register
(DLL and DLH/LPDLL and LPDLH) to set the
7 DLAB baud rate of the UART. R/W
This bit must be cleared after initial baud rate
setup in order to access other registers.
Values:
0:Divisor Latch register is writable only when
UART Not BUSY
1:Divisor Latch register is always readable and
writable
Bits Name Description Memory Access
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BC

SP

EPS

PEN

This is used to cause a break condition to be
transmitted to the receiving device. If set to
one the serial output is forced to the spacing
(logic 0) state. When not in Loopback Mode,
as determined by MCR[4], the sout line is
forced low until the Break bit is cleared. If
SIR_MODE ==

Enabled and active

(MCR]6] set to one) the sir_out_n line is
continuously pulsed. When in Loopback Mode, R/W
the break condition is internally looped back to

the receiver and the sir_out_n line is forced

low. Values:

0:Serial output is released for data

transmission

1:Serial output is forced to spacing state

If UART_16550_COMPATIBLE = NO, then
writeable only

when UART is not busy (USR[0] is 0);

otherwise always

writable and always readable. This bit is used

to force parity value. When PEN, EPS and

Stick Parity are set to 1, the

parity bit is transmitted and checked as logic 0.

If PEN and Stick Parity are set to 1 and EPS is

a logic 0, then parity bit is transmitted and il
checked as a logic 1. If this bit is set to 0,
Stick Parity is disabled. Values:

0:Stick parity disabled

1:Stick parity enabled

Values:

0:an odd parity is transmitted or checked 1:an

R/W
even parity is transmitted or checked

Values: 0:disable parity 1:enable parit
parity parity RIW

165 mi Ht 472 T



1=\
%D'

alh

(o]
Q
=3
7]
Q
3

RHTATE ETRAE

2

Bits

STOP

Name

DLS

Values:

0:1 stop bit

1:1.5 stop bits when DLS (LCR[1:0]) is zero,
else 2 stop bit

R/W

o Memory Access
Description

When DLS_E in LCR_EXT is set to 0, this
register is used to select the number of
data bits per character that the peripheral
will transmit and receive.

R/W
Values:

0:5 data bits per character 1:6 data bits
per character 2.7 data bits per character

3.8 data bits per character
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3.14.4.7 MCR (0x10)
Reset value: 0x00
Bits Name Description Memory Access
31:2 RSVD_MCR_31to2 Reserved R
Request to Send.
This is used to directly control the Request to
Send (rts_n) output. The Request To Send
(rts_n) output is used to inform the modem or
1 RTS data set that the UART is ready to exchange
data. R/W
Values:
0:Request to Send rts_n de-asserted (logic 1)
1:Request to Send rts_n asserted (logic 0)
Bits Name Description Memory Access
Data Terminal Ready.
This is used to directly control the Data
Terminal Ready(dtr_n) output. The value
written to this location is inverted and driven
0 DTR out on dtr_n. R/W

Values:
0:dtr_n de-asserted (logic1)

1:dtr_n asserted (logic 0)
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3.14.4.8 LSR (0x14)

Reset value: 0x00

Bits Name

31: 8 RSVD_LSR_31to8
7 RFE

6 TEMT

2 PE

1 OE

0 DR

3.14.4.9 TCR (Oxac)

Reset value: 0x00

Bits Name

31:;5  RSVD_TCR_31to5

Description

Reserved

Receiver FIFO Error bit. Values:

0:No error in RX FIFO
1:Error in RX FIFO

Transmitter Empty bit. Values:
0:Transmitter not empty

1:Transmitter empty

Parity Error bit. Values:
0:no parity error

1:parity error

Overrun error bit. Values:

0:no overrun error

1:overrun error

Data Ready bit. Values:

0:data not ready
1:data ready

Description

Reserved

168 T Ht 472 T
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4:3

RFE

DE_POL

RE_POL

Transfer Mode.

0: In this mode, transmit and receive can
happen simultaneously. The user can
enable DE_EN, RE_EN at any point of time.
Turn around timing as programmed in the
TAT register is not applicable in this mode.
1: In this mode, DE and RE are mutually
exclusive. Either DE or RE only one of them
is expected to be enabled through
programming. Hardware will consider the
Turn Around timings which are programmed
in the TAT register while switching from RE
to DE or DE to RE. For transmission
receiving any transfer, before it starts
transmitting.

2: In this mode, DE and RE are mutually
exclusive. Once DE_EN/RE_EN is
programed - by default re will be enabled
and apb_uart controller will be ready to
receive. If the user programs the TX FIFO
with the data then apb_uart, after ensuring
no receive is in progress, disable re and
enable de signal.

Once the TX FIFO becomes empty, re
signal gets enabled and de signal will be
disabled. In this mode of operation
hardware will consider the Turn Around
timings which are programmed in the TAT
register while switching from RE to DE or
DE to RE. In this mode, de and re signals
are strictly complementary to each other.
Driver Enable Polarity.

1: DE signal is active high 0: DE signal is

active low

Receiver Enable Polarity. 1: RE signal is

active high 0: RE signal is active low

2159 T dt 472 T
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RS485 Transfer Enable.
: In this mode, the transfers are still in the
RS232 mode.All other fields in this register
are reserved and register
DE_EN/RE_EN/TAT are also reserved.
0 RS485_EN R/W
: In this mode, the transfers will happen in
RS485 mode.All other fields of this register

are applicable.

3.14.4.10 DE_EN (0xb0)

Reset value: 0x00

Memory
Bits Name Description Access
31:1 RSVD_DE_EN_31to1 Reserved R
DE Enable control.
The DE Enable register bit is used to control
0 DE_Enable assertion and de-assertion of de signal. R/W
0: De-assert de signal
1: Assert de signal
3.14.4.11 RE_EN (0xb4)
Reset value: 0x00
Memory
Bits Name Description Access
31:1 RSVD_RE_EN_31to1 Reserved R
RE Enable control.
The RE Enable register bit is used to control
0 RE_Enable assertion and de-assertion of re signal. S

0: De-assert re signal

1: Assert re signal
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3.15 SiEERARLI A& HEE (UARTHS)

3.15.1 #ifix

2% e FH S D USCUR AR 2 S B TE N AZASEER, BT DAES R S5 B R SR AR,
FRIEAN T

® H I K [IA5Mbps

® S TR AIRIRFTIFO

® ] i FE T S

® NCRRREAR AR B e AR G S, BURDD AT A

3.15.2 UARTHSS{F38%5%

UARTHS_BASE_ADDR (0x38000000)

Name Description Offset address
txdata send 0x00
rxdata receive 0x04
txctrl send control 0x08
rxctrl receive control 0x0c
ie Interrupt Control Register 0x10
ip Interrupt Status Register 0x14
div Baud Rate Frequency Register 0x18

3.15.3 UARTHSS 528185

3.15.3.1 txdata (0x0)

Bits Name Description Memory Access
31 full 1: Data not finished R
30:8 zero Reserved R
7:0 data send data w
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3.15.3.2 rxdata (0x4)

Bits Name Description Memory Access
31 empty 1: empty R
30:8 zero Reserved R
7.0 data receive data R

3.15.3.3 txctrl (0x8)

Bits Name Description Memory Access
31: 19 resv1 Reserved R
18:16 txent Interruption Trigger Threshold w
15:2 resv0 Reserved R
1 nstop 0 for one stop bit and 1 for two stop bits w
0 txen Controls if the TX channel is active. w

3.15.3.4 rxctrl (0xc)

Bits Name Description Memory Access
31:19 resv1 Reserved R
18:16 rxcnt Interruption Trigger Threshold w
15:1 resv0 Reserved R
0 rxen Control whether the RX channel is active. w

3.15.3.5ie (0x10)

Memory Access

Bits Name Description

31:2 resvi Reserved R

Trigger interruption when receiving over rxcnt, 0: close

1 rxwm interruption, 1: open interruption w
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Triggers interruption when sending data less than txcnt, 0:
0 txwm Close interruption, 1: Open interruption w

3.15.3.6 ip (0x14)

Bits Name Description Memory Access

31:2 resvi Reserved R

Trigger interruption when receiving over rxcnt, 0: no

1 rxwm interruption; 1: interruption R

Triggers interruption when sending data less than txcnt, 0:

0 txwm no interruption; 1: interruption R

3.15.3.7 div (0x14)

Bits Name Description Memory Access

31:16 resvi Reserved R

Fractional frequency coefficient of baud rate, div = freq/
15:0 div baud - 1; R
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3.16 @AM /fith#zO (GPIO)

3.16.1 Hfik

OAASNEAGPIO. FEANTOR LAy BLRIFPIOA EASANE I —.
HFHGPTOI8AS, AN My Al

8N TOA FH—4> Hh I I

A G B A A T

AT i 2 TOR A BT, S finh o R B ST i e
GATOT] LA TR RIFPTOA_ 48N il 2 —

FECE BB, R B S

3.16.2 IhiEkGAR

® A EAGPTO% A fay

i PR i B 2 A7 28GPT0_SWPORTA DDRIKEVE By At 75 1a), 8 27 17 2%
GPIO_SWPORTA DR 5 B % Hi(H B S U A . (8:0) Sz 3 AR —N10.
o MEM—KRE
1. JEIFFPTOARL B GPTOMI ML i TR B
2. BLEGPIOMIZEAREM A, LR ;

3. TEHEE B AGPIOIRES

3.16.3 HFRRJIER
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Base Address: GPIO_BASE_ADDR (0x50200000)

Offset address
Name Description
GPIO_SWPORTA DR Port A data register 0x0
GPIO_SWPORTA DDR  Port A Data Direction Register 0x4

Name: Interrupt enable register Note: This register
GPIO_INTEN is available only if Port A is configured... 0x30

Interrupt mask register Note: This register is
GPIO_INTMASK available only if Port A is configured to generate... 0x34

Interrupt level Note: This register is available only i
GPIO_INTTYPE_LEVEL Port A is configured to generate interrupts... 0x38

Interrupt polarity Note: This register is available only
GPIO_INT_POLARITY if Port A is configured to generate interrupts... 0x3c

Interrupt status Note: This register is available only
GPIO_INTSTATUS if Port A is configured to generate interrupts... 0x40

Raw interrupt status Note: This register is available
GPIO_RAW_INTSTATUS only if Port A is configured to generate... 0x44

Debounce enable Note: This register is available
GPIO_DEBOUNCE only if Port A is configured to generate interrupts... 0x48

Port A clear interrupt register Note: This register is

GPIO_PORTA_EOI available only if Port A is configured to... Ox4c
GPIO_EXT_PORTA External port A register 0x50
GPIO_LS_SYNC Synchronization level 0x60
GPIO_ID_CODE GPIO ID code 0x64

Interrupt Both Edge type Note: This register is
GPIO_INT_BOTHEDGE  available only if PORT A is configured to generate... 0x68

GPIO_VER_ID_CODE GPIO Component Version Ox6c

GPIO Configuration Register 2 This register is a
read- only register that is present when the

GPIO_CONFIG_REG2 0x70
configuration...

GPIO Configuration Register 1 This register is
present when the configuration parameter

GPIO_CONFIG_REG1 0x74
- - GPIO_ADD_ENCODED_PARAMS...
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3.16.4 FEERE
3.16.4.1 GPIO SWPORTA DR(0x0)
Bits Name Description Memory Access

Values written to this register are output on the
I/0 signals for Port A if the corresponding data
direction bits for Port A are set to Output mode
and the corresponding control bit for Port A is
31:0 GPIO_SWPORTA DR
set to Software mode. The value read back is
equal to the last value written to this
register.Reset

Value: GPIO_SWPORTA_RESET
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3.16.4.2 GPIO_ SWPORTA DDR(0x4)

Bits Name Description

Memory Access

31:0

GPIO_SWPORTA_DDR

Values written to this register independently
control the direction of the corresponding

data bit in Port A. The default direction can

be configured as input or output after system
reset through the GPIO_DFLT_DIR_A R/W
parameter.Values:0x0 (IN): Input

DirectionOx1 (OUT): Output DirectionValue

After Reset: 0x0

3.16.4.3 GPIO INTEN(0x30)

Bits

31:0

Name

GPIO_INTEN

Description Memory Access

Allows each bit of Port A to be configured for
interrupts. By default the generation of
interrupts is disabled. Whenever a 1 is
written to a bit of this register, it configures
the corresponding bit on Port A to become
an interrupt; otherwise, Port A operates as a
normal GPIO signal. Interrupts are disabled R/W
on the corresponding bits of Port A if the
corresponding data direction register is set
to Output or if Port A mode is set to
Hardware.Reset Value: O0x0Values:0x0
(DISABLED): Interrupt is disabled0x1
(ENABLED): Interrupt is enabled

3.16.4.4 GPIO_INTMASK(0x34)

Bits

Name Description
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Controls whether an interrupt on Port A can create
an interrupt for the interrupt controller by not
masking it. By default, all interrupts bits are
unmasked. Whenever a 1 is written to a bit in this
register, it masks the interrupt generation
capability for this signal; otherwise interrupts are
31:0 GPIO_INTMASK
allowed through. The unmasked status can be

read as well as the resultant status after

R/W
masking.Reset Value: 0x0Values:0x0
(DISABLED): Interrupt bits are unmasked0x1
(ENABLED): Mask interrupt
3.16.4.5 GPIO INTTYPE LEVEL(0x38)
Bits Name Description Memory Access

Controls the type of interrupt that can occur
on Port A. Whenever a 0 is written to a bit
of this register, it configures the interrupt
type to be level-sensitive; otherwise, it is
31:0 GPIO_INTTYPE_LEVEL
edge-sensitive.Reset Value: 0x0Values:0x0
(LEVEL_SENSITIVE): Interrupt is level RIW
sensitiveOx1 (EDGE_SENSITIVE): Interrupt

is edge sensitive

3.16.4.6 GPIO INT POLARITY(0x3c)

Bits Name Description Memory Access

Controls the polarity of edge or level
sensitivity that can occur on input of Port A.
Whenever a 0 is written to a bit of this
register, it configures the interrupt type to
falling-edge or active-low sensitive;

31:0 GPIO INT POLARITY otherwise, it is rising-edge or active-high RIW
sensitive.
Reset Value:
0x0Values:0x0 (ACTIVE_LOW):
Active Low polarityOx1 (ACTIVE_HIGH):

Active High polarity.
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3.16.4.7 GPIO_INTSTATUS(0x40)

Bits Name Description Memory Access

Interrupt status of Port A.Reset Value:
0x0Values:0x0 (INACTIVE): InactiveOx1

31:0 GPIO_INTSTATUS R
(ACTIVE): ActiveVolatile: true

3.16.4.8 GPIO_ RAW INTSTATUS(0x44)

Bits Name Description Memory Access

Raw interrupt of status of Port A
(premasking bits)
Reset Value: 0x0
31:0 GPIO_RAW_INTSTATUS Values:0x0 (INACTIVE): R
InactiveOx1 (ACTIVE):

ActiveVolatile: true

3.16.4.9 GPIO_DEBOUNCE(0x48)

Bits Name Description Memory Access

Controls whether an external signal that is the
source of an interrupt needs to be debounced to
remove any spurious glitches. Writinga 1to a
bit in this register enables the debouncing
circuitry. A signal must be valid for two periods
of an external clock before it is internally
processed.Reset Value: 0x0Values:0x0
(DISABLED): No debounce0x1 (ENABLED):

Enable debounce

31:0 GPIO_DEBOUNCE

3.16.4.10 GPIO_PORTA EOI(0x4c)

] o Memory Access
Bits Name Description
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Controls the clearing of edge type interrupts

from Port A. When a 1 is written into a

corresponding bit of this register, the interrupt

is cleared. All interrupts are cleared when Port W
31:0 GPIO_PORTA_EOI

A is not configured for interrupts.Reset Value:

0x0Values:0x0 (DISABLED): No interrupt

clearOx1 (ENABLED): Clear Interrupt

3.16.4.11 GPIO_EXT PORTA(0x50)

Bits Name Description Memory Access

This register always reflects the signals value on
31:0 GPIO_EXT_PORTA the External Port A.Reset Value: Ox0Volatile: R

true

3.16.4.12 GPIO_LS SYNC(0x60)

Bits Name Description Memory Access

RSVD_GPIO_LS SYNC Reserved bits -
31:1 RSVD_GPIO_LS _SYNC read as zero R

Writing a 1 to this register results in all level-
sensitive interrupts being synchronized to
pclk_intr.Reset Value: 0x0Values:0x0

0 GPIO_LS_SYNC o ~ RW
(DISABLED): No synchronization to pclk_int
(default)rOx1 (ENABLED): Synchronize to

pclk_intr
3.16.4.13 GPIO_ID_CODE(0x64)

Bits Name Description Memory Access

This is a user-specified code that a system can
read. It can be used for chip identification, and so

31:0 GPIO_ID_CODE
on.Reset Value: GPIO_ID_NUM

3.16.4.14 GPIO INT BOTHEDGE(0x68)
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Bits Name Description Memory Access

Controls the edge type of interrupt that can
occur on Port A.-Whenever a particular bit is
programmed to 1, it enables the generation
of interrupts on both the rising edge and the
falling edge of an external input signal
corresponding to that bit on port A.- The
values programmed in the registers
gpio_intype_level and gpio_int_polarity for
this particular bit are not considered when
the corresponding bit of this register is set to
31:0 GPIO_INT_BOTHEDGE 1. - Whenever a particular bit is R/W
programmed to 0, the interrupt type
depends on the value of the corresponding
bits in the gpio inttype level and
gpio_int_polarity or this particular bit are not
considered when the corresponding bit of
this register is set to 1. - Whenever a
particular bit is programmed to 0, the
interrupt type depends on the value of the
corresponding bits in the gpio_inttype_level
and gpio_int_polarity registers.Reset
Value: 0x0**Values:**0x0 (DISABLED):
single edge sensitive0x1 (ENABLED): both

edge sensitive
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3.16.4.15 GPIO VER ID_CODE(0x6c)

. o Memory Access
Bits Name Description

ASCII value for each number in the version,
followed by . For example 32_31_32 2A

31:0 GPIO_VER_ID_CODE .
represents the version 2.12.Reset Value: See

the releases table in the Release Notes

3.16.4.16 GPIO_CONFIG_REG2(0x70)

Memory Access

Bits Name Description
RSVD_GPIO_CONFIG_REG2
31:20 RSVD_GPIO_CONFIG_REG2 Reserved bits - read as zero R

The value of this register is derived
from the GPIO_PWIDTH_D

19:15 ENCODED_ID_PWIDTH_D configuration parameter. 0x0 = 8
bitsOx1 = 16 bitsOx2 = 32 bits0x3 =
Reserved
The value of this register is derived
from the GPIO_PWIDTH_C

14:10 ENCODED. ID_PWIDTH_C configuration parameter.0x0 = 8 R
bitsOx1 = 16 bits0x2 = 32 bits0x3 =
Reserved
The value of this register is derived
from the GPIO_PWIDTH_B confi

9:5 ENCODED_ID_PWIDTH_B guration parameter.0x0 = 8 bitsOx1 = R
16 bitsOx2 = 32 bitsOx3 = Reserved
The value of this register is derived
from the GPIO_PWIDTH_A confi

4:0 ENCODED_ID_PWIDTH_A guration parameter.0x0 = 8 bitsOx1 = R
16 bitsOx2 = 32 bitsOx3 = Reserved
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3.16.4.17 GPIO_CONFIG_REG1(0x74)

. o Memory Access
Bits Name Description

RSVD_GPIO_CONFIG_REGH1
31:22 RSVD_GPIO_CONFIG_REG1 Reserved bits - read as zero R

The value of this register is derived
from the GPIO_INT_BOTH_EDGE
configuration parameterValues:0x0
(DISABLED): Interrupt generation on

21 INTERRUPT_BOTH_EDGE_T

e rising or falling edge0x1 (ENABLED):

Interrupt generation on both rising and R
falling edge
The value of this register is derived
from the GPIO_ID_WIDTH

20:16 ENCODED_ID_WIDTH U R
configuration parameter.
The value of this register is derived
from the GPIO_ID configuration
parameter.Values:0x0 (DISABLED):
GPIO_ID not included0x1 (ENABLED): R

GPIO_ID is included

15 GPIO_ID

The value of this register is derived

from the
GPIO_ADD_ENCODED_PARAMS
configuration parameter.Values:0x0
(DISABLED): Encoded parameters not
addedOx1 (ENABLED): Encoded R

parameters added

14 ADD_ENCODED_PARAMS

The value of this register is derived
from the GPIO_DEBOUNCE
configuration parameter.Values:0x0

13 DEBOUNCE (DISABLED): Exclude debounce
capabilityOx1 (ENABLED): Include R

debounce capability
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PORTA_INTR

HW_PORTD

HW_PORTC

HW_PORTB

HW_PORTA

The value of this register is derived

from the GPIO_PORTA_INTR
configuration parameter.Values:0x0
(DISABLED): PORT A is not used as

an interrupt sourceOx1 (ENABLED):
PORT A is required to be used asan R

interruptsource

The value of this register is derived

from the GPIO_HW_PORTD
configuration parameter.Values:0x0
(DISABLED): Port D has external,
auxiliary hardware signalsexcludedOx1
(ENABLED): Port D has external, R

auxiliary hardware signalsincluded

The value of this register is derived

from the GPIO_HW_PORTC confi
guration parameter.Values:0x0
(DISABLED): Port C has external,
auxiliary hardware signalsexcludedOx1 R
(ENABLED): Port C has external,

auxiliary hardware signalsincluded

The value of this register is derived

from the GPIO_HW_PORTB confi
guration parameter.Values:0x0
(DISABLED): Port B has external,
auxiliary hardware signalsexcludedOx1 R
(ENABLED): Port B has external,

auxiliary hardware signalsincluded

The value of this register is derived

from the GPIO_HW_PORTA confi
guration parameter.Values:0x0
(DISABLED): Port A has external,
auxiliary hardware signalsexcludedOx1 R
(ENABLED): Port A has external,

auxiliary hardware signalsincluded
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The value of this register is derived
from the GPIO_PORTD_SINGLE_CTL
configuration parameter.Values:0x0
(DISABLED): PORTD is not

7 PORTD_SINGLE_CTL controlled from a single source0x1 R
(ENABLED): PORTD is controlled

from a single source

The value of this register is derived
from the GPIO_PORTC_SINGLE_CTL
configuration parameter.Values:0x0
(DISABLED): PORTC is not

6 PORTC_SINGLE_CTL controlled from a single sourceOx1 R
(ENABLED): PORTC is controlled
from a single source
The value of this register is derived
from the GPIO_PORTB_SINGLE_CTL
configuration parameter.Values:0x0
(DISABLED): PORTB is not

5 PORTB_SINGLE_CTL controlled from a single sourceOx1 R
(ENABLED): PORTB is controlled from

a single source

The value of this register is derived
from the GPIO_PORTA_SINGLE_CTL
configuration parameter.Values:0x0
(DISABLED): PORTA is not

4 PORTA_SINGLE_CTL controlled from a single source0x1 R
(ENABLED): PORTA is controlled from
a single source
The value of this register is derived
from the GPIO_NUM_PORT confi
guration parameter.Values:0x0
(NUM_PORTS_1): Number of ports is
10x1 (NUM_PORTS_2): Number of

3:2 NUM_PORTS ports is 20x2 (NUM_PORTS_3): R
Number of ports is 30x3
(NUM_PORTS_4): Number of ports is
4
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The value of this register is derived
from the GPIO_APB_DATA WIDTH
configuration parameter.Note: 0x3
= ReservedValues:0x0 (APB_8BITS):

1:0 APB_DATA_WIDTH APB DATA WIDTH is 8 bitsOx1 R

(APB_16BITS): APB DATA WIDTH is
16 bitsOx2 (APB_32BITS): APB DATA
WIDTH is 32 bits
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3.17 HiEAFFEUEFIEE (DMAC)

3.17.1 g

HEA# Vi (Direct Memory Access, DMA) F-TFTEAMA S5 A7fifiws < 1A LA
KAt S 2 R S L . ] DLE S AL CPURRAE (P45 5 1

I DMABR IR sh s, MRS 1 CPUMRLE .

RS B A DMATLRE I AME 43 ) &: SPT1. SPI2. SPI3. 12C0. I2C1.
12C2. UART1. UART2. UART3. AES. SHA. AI. FFT. 12S0. T2S1. 12S2.
12S0 BF.

DMA Fzffill &% BA LU T TLAMRE A

AHB o £ 244 5

Sz W R4 W TSR s

K AR A2 1 O AT, AR B T A R A
S #id-beat burst{EHi328KB DMAHbE %A,

3 Tk DMASE 30 3 5 1 i s

3.17.2 IhEEkGAR

B i B AT S A A i B H A B A DMA T e . DMAF= il 28 5 CPUR £ im
A2 Ad B 1A 0 bl 25 18]35 9] Y B RAM.

RIE BRI ER, &AM DMASS I 2R e BT 2= 50, {HJZDMAS| 4
(DMA_ENGINE) ()45 ¥4 A [
wESH.

o THULMMERIE

1. 3RS HUDMACIEIE 5 FI 37 /7 %% (DMAC_ChEnReg) PLIEEF AR CRAEF
1)) I,

2. AFXTCHx_CFGZF 748 5 N IE X I E AL & DMA ) #4441, SRC_MLTBLK_TYPEAH
DST_MLTBLK_TYPEAZAAZ5i 5 & A — i3k 1] 10;

3. NE—ANHERE Y {E AL B CHx SAR. CHx DAR. CHx BLOCK TSAICHx CTL
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2 A7 7. dmacfif FIIX SSE INEAH N 5 T 25 /7 %8« CHx_CTLZF A7 25 1)
ShadowReg Or LLI ValidfiWhZifHGixE N, RNHETFAENER

Ao Un RN DL B 5 24 0 P2 AR A A/ VN 64T, A2 S B
CHx_CTL[63:56];

A @ ¥ 15 ADMAC_ChEnRegHH ()3 24 3z 4o B oK i FRIEIE ;

dmacHE T B L4 1) 1% B K 5 BIDMABRAL A A -

AR HCHx CTLZFE28 H ffIShadowReg Or LLIAG 367, ELFT A0,

B R — AN 4L ilc B CHx SAR. CHx DAR. CHx BLOCK TSHICHx CTL%F
e

mMﬁ?ﬁ%%m&E%F@w%MﬁmM@

B SR AR e B W B B B S i CHx IntStatusReg @i /a8 TR
TmLc% ER) , HIEE N

ETHRNZILMRERE

AR ENDMACIE JE J F 27 /728 (DMAC_ChEnReg) VL& mIHM (AAH
[t ) JEIE

R F DMAL 30 P8 A [ 6 CHx_CRG A7 2 it AT 4m 2 . SRC_MLTBLK_TYPEA!
DST_MLTBLK_TYPE{ A2 E N2 bll,

R AR B R — B R T I e b AR 2 37 SR TR CHx. LLP 25 A7 2 T F
BAE RGN R — B AR T F AT AT B AR
Wi, =% f#HILLIAYCHx CTL. ShadowReg Or LLI Valid A0

CHx_CTL. LLI Lastfi.

A 15 NDMAC_ChEnRegH (1038 24 fo7 fo7 B K i F 14 .

axi_dmactE T HALHI 11 B K 5 SIDMABAL S HEAE . Ytk damT LIS RITF45,
WAy DAZEREE B R A48 TR 2 S5 ITah, B T-CHx_CRGEF A7 #s HhTT_FCH
BrI BB o axi_dmacBER A A S0 B H THATDVABR ¥ 7 A7 &A% e (R
CHx_SAR. CHx DAR. CHx BLOCK TSFICHx CTLZF{7#%) AlJg shDMABRAEH
FEREFAR LT B -

WM CHx_CTL. ShadowReg Or LLI Last A1, W4T & &4+ s a
— NI 58 DMAGE AL R .

WA MICHx_CTL. ShadowReg Or LLI Last N0, N5 —ANskZANEhiifs
i, SR EIDIRG.
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c)

WIS A MICHx CTL. ShadowReg Or LLI Last SN0, axi dmach]fe<A ik
“ShadowReg Or LLI Invalid ERR” "ili. 7E25K 5 —ANLLISHURIEZ
T, SRFEAEE (EfAME) 5 ACHx _BLK_TFR_ResumeReqRegAF& 7545 2L
LLT AT F 4

BRI RE

Bz B DMACH 8 5 FB 27 /7 2% (DMAC ChEnReg) LUEFEAIN (KALF) i@
185

HAYRA B Ar 2 BeSSAUE 15 B CHx_CRG 2547 2% 41 Bl ¥ 4% 2b00;

B EC B CHx SAR. CHx DAR. wx&meﬂaucmjﬁ%ﬁ EROLIER
ALK 15 ADMAC_ChEnRegH 38 44621 B K J5 3@

Y5 A B FRIE R BN BUR K DMAE 55 kAR i B (RS2 IR N AR
dmacfESE BRI TR 55 (CREFR—) FFHITH LS .

B S Pt o i W /R i BB S 5E i, BICHX IntStatusReg & A7 #s Y
MIFERAL (BREEHD , BHENZANL.
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3.17.3 HFR0IFR

Base Address: DMAC_BASE_ADDR(0x50000000)

Name Description Offset address

DMAC ID Register contains a 64-bit

value that is hardwired and read
DMAC_IDREG
back by a read to the axi_dmac ID 0x0
X
Register.

This register contains a 64-bit value
that is hardwired and read back by

DMAC_COMPVERREG
a read to the axi_dmac Component

0x8
Version Register.
This register is used to enable the
axi_dmac, which must be done
before any channel activity can
DMAC_CFGREG
begin. This register also contains a
X

global interrupt enable bit.
This is axi_dmac Channel Enable
DMAC_CHENREG Register. 0x18
DMAC Interrupt Status Register
captures the combined channel
interrupt for each channel and
DMAC_INTSTATUSREG Combined common register block  0x30
interrupt.
Writing 1 to specific field enables
the corresponding interrupt status
generation in DMAC Common
DMAC_COMMONREG_INTCLEARREG
- - register Interrupt Status Register
(DMAC_CommonReg_IntStatusRe 0x38
9).
Writing 1 to specific field enables
the corresponding interrupt status

generation in DMAC Common
DMAC_COMMONREG_INTSTATUS_ENAB

register Interrupt Status Register
LEREG

(DMAC_CommonReg_IntStatusRe 0x40
9)-
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Writing 1 to specific field will
propagate the corresponding

interrupt status in DMAC Common

DMAC_COMMONREG_INTSIGNAL_ENABL register Interrupt Status Register

EREG

DMAC_COMMONREG_INTSTATUSREG

DMAC_RESETREG

CHn_SAR

CHn_DAR

CHn_BLOCK_TS

CHn_CTL

CHn_CFG

(DMAC_CommonReg_IntStatusRe

g) to generate an port level R
interrupt.

This Register captures Slave

interface access errors. 0x50

This register is used to initiate the

Software Reset to DMAC. 0x58
The starting source address is

programmed by software before the

DMA channel is enabled, or by an

LLI update before the start of the

DMA transfer. While the DMA

transfer is in progress, this register

is updated to reflect the source ) &

address of the current AXI transfer.

The starting destination address is
programmed by the software before

the DMA channel is enabled, or by

an LLI update before the start of the

DMA transfer. While the DMA ikt
transfer is in progress, this register

is updated to reflect the destination

address of the current AXI transfer.

When axi_dmac is the flow

controller, the DMAC uses this

register before the channel is

0x100*n+10

enabled for block-size.

This register contains fields that

control the DMA transfer. This

register should be programmed prior 0x100*n+18
to enabling the channel except for

LLI-based multi-block transfer.

This register contains fields that
configure the DMA transfer. This 0x100*n+20

register should be programmed prior
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CHn_LLP

CHn_STATUSREG

CHn_SWHSSRCREG

CHn_SWHSDSTREG

CHn_BLK_TFR_RESUMEREQREG

CHn_AXI_IDREG

CHn_AXI_QOSREG

CHN_INTSTATUS_ENABLEREG

CHn_INTSTATUS

CHN_INTSIGNAL_ENABLEREG

CHN_INTCLEARREG

to enabling the channel.

This is the Linked List Pointer

register.

0x100*n+28

Channelx Status Register contains

fields that indicate the status of 0x100*n+30
DMA transfers for Channelx.
Channelx Software handshake
. 0x100*n+38
Source Register.
Channelx Software handshake
0x100*n+40
Destination Register.
Channelx Block Transfer Resume
Request Register. This register is
0x100*n+48

used during Linked List or Shadow

Register based multi-block transfer.

Channelx AXI ID Register. This

register is allowed to be updated

only when the channel is disabled, 0x100*n+50
which means that it remains fixed

for the entire DMA transfer.

Channelx AXI QOS Register. This

register is allowed to be updated

only when the channel is disabled, 0x100*n+58
which means that it remains fixed

for the entire DMA transfer.

Writing 1 to specific field enables

the corresponding interrupt status

generation in Channelx Interrupt 0x100°n+80
Status Register(CH1_IntStatusReg).
Channelx Interrupt Status Register
captures the Channelx specific 0x100*n+88
interrupts

This register contains fields that are

used to enable the generation of

0x100*n+90
port level interrupt at the channel
level.
Writing 1 to specific field will clear

0x100*n+98

the corresponding field in Channelx

% 182 T 4k 472 T



O s
« > canaan PREMATE AT

Interrupt Status
Register(CHx_IntStatusReg).

3.17.4 S1Fz8E&

3.17.4.1 DMAC IDREG(0x0)
Bits Name Description Memory Access

63:0 DMAC_ID DMAC ID Number. R

3.17.4.2 DMAC COMPVERREG(0x8)

Bits Name Description Memory Access

DMAC_COMPVERREG

63:32 RSVD_DMAC_COM .
Reserved bits. R
PVERREG
31:0 DMAC Component Version
DMAC_COMPVER R
Number.

3.17.4.3 DMAC CFGREG(0x10)

Bits Name Description Memory Access

63:2 RSVD_DMAC_CFGREG DMAC_CFGREG Reserved bits. R

This bit is used to globally enable the
interrupt generation.
0: DMAC Interrupts are disabled
1: DMAC Interrupt logic is enabled
Values:
0x1 (ENABLED): DMAC Interrupts are
1 INT_EN enabled R/W
0x0 (DISABLED): DMAC Interrupts

are disabled
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DMAC_EN

This bit is used to enable the DMAC.
0: DMAC disabled

1: DMAC enabled

NOTE: If this bit DMAC_EN bit is
cleared while any channel is still
active, then this bit still returns 1 to
indicate that there are channels still
active until DMAC hardware has

terminated all activity on all channels,

at which point this bit returns zero (0).

Values:
0x1 (ENABLED): DMAC is enabled
0x0 (DISABLED): DMAC is disabled

3.17.4.4 DMAC CHENREG(0x18)

Bits

63:48

47:44

43

Name

RSVD_DMAC_CHENRE DMAC_CHENREG Reserved bits.

Description

Volatile: true

RSVD_DMAC_CHENRE CH_ABORT_WE Reserved bits.

G_CH_ABORT_WE

CH4_ABORT_WE

Volatile: true

This bit is used to write enable the
Channel-4 Abort bit.The read back

value of this register bit is always 0.

Values:

0x1:(ENABLE_WR_CH4_ABORT):

Enable Write to CH4_ABORT bit

0x0 :(DISABLE_WR_CH4_ABORT):
Disable Write to CH4_ABORT bit

Volatile: true
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This bit is used to write enable the
Channel-3 Abort bit.The read back
value of this register bit is always 0.
Values:

42 CH3_ABORT_WE 0x1:(ENABLE_WR_CH3_ABORT):
Enable Write to CH3_ABORT bit
0x0:(DISABLE_WR_CH3_ABORT):
Disable Write to CH3_ABORT bit R
Volatile: true
This bit is used to write enable the
Channel-2 Abort bit.The read back
value of this register bit is always 0.
Values:
0x1:(ENABLE_WR_CH2_ABORT):
Enable Write to CH2_ABORT bit
0x0:(DISABLE_WR_CH2_ABORT):
Disable Write to CH2_ABORT bit R

Volatile: true

41 CH2_ABORT_WE

This bit is used to write enable the
Channel-1 Abort bit.The read back
value of this register bit is always 0.
Values: 0x1:
(ENABLE_WR_CH1_ABORT):

Enable Write to CH1_ABORT bit
0x0:(DISABLE_WR_CH1_ABORT):
Disable Write to CH1_ABORT bit R

Volatile: true

40 CH1_ABORT_WE

CH _ABORT Reserved bits. Volatile:
RSVD_DMAC_CHENRE ]

39:36 true R
G_CH_ABORT

Channel-4 Abort Request. Software
sets this bit to 1 to request channel
abort. If this bit is set to 1, DMAC
disables the channel immediately.
Aborting the channel might result in
AXI Protocol violation as DMAC does
not make sure that all AXI transfers
initiated on the master interface are
completed.

Aborting the channel is not
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recommended and should be used
only in situations where a particular
channel hangs due to no response
from the corresponding AXI slave
interface and software wants to
disable the channel without resetting
the entire DMAC.

It is recommended to try channel
disabling first and then only opt for
channel aborting.

0: No Channel Abort Request. 1:

35 CH4_ABORT Request for Channel Abort. DMAC R
clears this bit to 0 once the channel is
aborted (when it sets
CH4_Status.CH_ABORTED bit to 1).
Values: 0x1:
(ENABLE_CH4_ABORT):

Request for Channel-4 Abort 0x0:
(DISABLE_CH4_ABORT): No
Request for Channel-4 Abort Volatile:
true

Channel-3 Abort Request. Software
sets this bit to 1 to request channel
abort. If this bit is set to 1, DMAC
disables the channel immediately.
Aborting the channel might result in
AXI Protocol violation as DMAC does
not make sure that all AXI transfers
initiated on the master interface are
completed.

Aborting the channel is not
recommended and should be used
only in situations where a particular
channel hangs due to no response
from the corresponding AXI slave
interface and software wants to
disable the channel without resetting
the entire DMAC.

It is recommended to try channel

disabling first and then only opt for
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channel aborting.
0: No Channel Abort Request. 1:

34 CH3_ABORT Request for Channel Abort. DMAC R
clears this bit to 0 once the channel is
aborted (when it sets
CH3_Status.CH_ABORTED bit to 1).
Values: 0x1:
(ENABLE_CH3_ABORT):

Request for Channel-3 Abort 0xO0:
(DISABLE_CH3_ABORT): No
Request for Channel-3 Abort Volatile:
true

Channel-2 Abort Request. Software
sets this bit to 1 to request channel
abort. If this bit is set to 1, DMAC
disables the channel immediately.
Aborting the channel might result in
AXI Protocol violation as DMAC does
not make sure that all AXI transfers
initiated on the master interface are
completed.

Aborting the channel is not
recommended and should be used
only in situations where a particular
channel hangs due to no response
from the corresponding AXI slave
interface and software wants to
disable the channel without resetting
the entire DMAC.

It is recommended to try channel
disabling first and then only opt for
channel aborting.

0: No Channel Abort Request. 1:

33 CH2_ABORT Request for Channel Abort. DMAC R
clears this bit to 0 once the channel is
aborted (when it sets
CH2_Status.CH_ABORTED bit to 1).
Values: 0x1:
(ENABLE_CH2_ABORT):

Request for Channel-2 Abort 0xO0:
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32

31:28

(DISABLE_CH2_ABORT): No
Request for Channel-2 Abort Volatile:
true
Channel-1 Abort Request. Software
sets this bit to 1 to request channel
abort. If this bit is set to 1, DMAC
disables the channel immediately.
Aborting the channel might result in
AXI Protocol violation as DMAC does
not make sure that all AXI transfers
initiated on the master interface are
completed.
Aborting the channel is not
recommended and should be used
only in situations where a particular
channel hangs due to no response
from the corresponding AXI slave
interface and software wants to
disable the channel without resetting
the entire DMAC.
It is recommended to try channel
disabling first and then only opt for
channel aborting.
0: No Channel Abort Request. 1:
CH1_ABORT Request for Channel Abort. DMAC
clears this bit to 0 once the channel is
aborted (when it sets
CH1_Status.CH_ABORTED bit to 1).
Values: 0x1:
(ENABLE_CH1_ABORT):
Request for Channel-1 Abort 0xO0:
(DISABLE_CH1_ABORT): No
Request for Channel-1 Abort Volatile:

true

RSVD_DMAC_CHENRE CH_SUSP_WE Reserved bits.
G_CH_SUSP_WE Volatile: true
This bit is used as a write enable to
the Channel-4 Suspend bit.

The read back value of this register
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27

26

25

24

CH4_SUSP_WE

CH3_SUSP_WE

CH2_SUSP_WE

CH1_SUSP_WE

bit is always 0.

Values:
0x1:(ENABLE_WR_CH4_SUSP):
Enable Write to respective
CH4_SUSP bit 0x0:
(DISABLE_WR_CH4_SUSP):

Disable Write to CH${ch_num} SUSP
bit Volatile: true

This bit is used as a write enable to
the Channel-3 Suspend bit.

The read back value of this register
bit is always 0.

Values:
0x1:(ENABLE_WR_CH3_SUSP):
Enable Write to respective
CH3_SUSP bit
0x0:(DISABLE_WR_CH3_SUSP):
Disable Write to CH${ch_num} SUSP
bit Volatile: true

This bit is used as a write enable to
the Channel-2 Suspend bit. The read
back value of this register bit is
always 0.

Values: 0x1:
(ENABLE_WR_CH2_SUSP):

Enable Write to respective
CH2_SUSP bit 0xO0:
(DISABLE_WR_CH2_SUSP):

Disable Write to CH${ch_num} SUSP
bit Volatile: true

This bit is used as a write enable to
the Channel-1 Suspend bit.

The read back value of this register
bit is always 0.

Values: 0x1:
(ENABLE_WR_CH1_SUSP):

Enable Write to respective
CH1_SUSP bit 0x0:
(DISABLE_WR_CH1_SUSP):

Disable Write to CH${ch_num} SUSP
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bit Volatile: true

CH_SUSP Reserved bits. Volatile:
23:20 RSVD _DMAC_CHENRE true R
G_CH_SUSP
Channel-4 Suspend Request.
Software sets this bit to 1 to request
channel suspend. If this bit is set to 1,
DMAC suspends all DMA data
transfers from the source gracefully
until this bit is cleared.
There is no guarantee that the current
dma transaction will complete. This bit
can also be used in conjunction with
CH4_Status.CH_SUSPENDED to
cleanly disable the channel without
losing any data.
In this case, software first sets
CH4_SUSP bit to 1 and polls
CH4_Status.CH_SUSPENDED till it is
set to 1. Software can then clear
CH4_EN bit to 0 to disable the
channel.
0: No Channel Suspend Request. 1:
Request for Channel Suspend.
Software can clear CH4_SUSP bit to
19 CH4_SUSP 0, after DMAC sets R/W
CH4_Status.CH_SUSPENDED bit to
1, to exit the channel suspend mode.
NOTE: CH_SUSP is cleared when
channel is disabled.
Values: 0x1:
(ENABLE_CH4 _SUSP):
Request to Suspended Channel-4
0x0: (DISABLE_CH4_SUSP): No
Channel Suspend Request Volatile:
true
Channel-3 Suspend Request.
Software sets this bit to 1 to request

channel suspend. If this bit is set to 1,
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18

CH3_SUSP

DMAC suspends all DMA data
transfers from the source gracefully
until this bit is cleared.

There is no guarantee that the current
dma transaction will complete. This bit
can also be used in conjunction with
CH3_Status.CH_SUSPENDED to
cleanly disable the channel without
losing any data. In this

case, software first sets

CH3_SUSP bit to 1 and polls
CH3_Status.CH_SUSPENDED till it is
set to 1. Software can then clear
CH3_EN bit to 0 to disable the
channel.

0: No Channel Suspend Request. 1:
Request for Channel Suspend.
Software can clear CH3_SUSP bit to
0, after DMAC sets
CH3_Status.CH_SUSPENDED bit to
1, to exit the channel suspend mode.
NOTE: CH_SUSP is cleared when
channel is disabled.

Values: 0x1:
(ENABLE_CH3_SUSP):

Request to Suspended Channel-3
0x0: (DISABLE_CH3_SUSP): No
Channel Suspend Request Volatile:
true

Channel-2 Suspend Request.
Software sets this bit to 1 to request
channel suspend. If this bit is set to 1,
DMAC suspends all DMA data
transfers from the source gracefully
until this bit is cleared.

There is no guarantee that the current
dma transaction will complete. This bit
can also be used in conjunction with
CH2_Status.CH_SUSPENDED to

cleanly disable the channel without
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losing any data. In this
case, software first sets
CH2_SUSP bit to 1 and polls
CH2_Status.CH_SUSPENDED till it is
set to 1.
Software can then clear CH2_EN bit
to 0 to disable the channel. 0: No
Channel Suspend Request. 1:
Request for Channel
Suspend.Software can clear

17 CH2_SUSP CH2_SUSP bit to 0, after DMAC sets R/W
CH2_Status.CH_SUSPENDED bit to
1, to exit the channel suspend mode.
NOTE: CH_SUSP is cleared when
channel is disabled.
Values: 0x1
(ENABLE_CH2_SUSP):
Request to Suspended Channel-2
0x0 (DISABLE_CH2_SUSP): No
Channel Suspend Request Volatile:
true
Channel-1 Suspend Request.
Software sets this bit to 1 to request
channel suspend. If this bit is set to 1,
DMAC suspends all DMA data
transfers from the source gracefully
until this bit is cleared.
There is no guarantee that the current
dma transaction will complete. This bit
can also be used in conjunction with
CH1_Status.CH_SUSPENDED to
cleanly disable the channel without
losing any data. In this
case, software first sets
CH1_SUSP bit to 1 and polls
CH1_Status.CH_SUSPENDED till it is
set to 1.
Software can then clear CH1_EN bit
to 0 to disable the channel. 0: No

Channel Suspend Request. 1:
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Request for Channel
Suspend.Software can clear
16 CH1_SUSP CH1_SUSP bit to 0, after DMAC sets R/W
CH1_Status.CH_SUSPENDED bit to
1, to exit the channel suspend mode.
NOTE: CH_SUSP is cleared when
channel is disabled.
Values: 0x1
(ENABLE_CH1_SUSP):
Request to Suspended Channel-1
0x0 (DISABLE_CH1_SUSP): No
Channel Suspend Request Volatile:
true
CH_WE_EN Reserved bits Volatile:
15:12 RSVD_DMAC_CHENRE true R
G_CH_WE_EN
DMAC Channel-4 Enable Write
Enable bit.Read back value of this
register bit is always '0'".
Values: 0x1
(ENABLE_WR_CH4_EN):
Enable Write to CH4_EN bit 0x0
11 CH4_EN_WE (DISABLE_WR_CH4_EN): W
Disable Write to respective CH4_EN
bit

Volatile: true

Bits Name Description Memory Access

DMAC Channel-3 Enable Write
Enable bit.Read back value of this
register bit is always '0'.

Values: 0x1
(ENABLE_WR_CH3_EN):

Enable Write to CH3_EN bit 0x0
(DISABLE_WR_CH3_EN):

Disable Write to respective CH3_EN
bit

Volatile: true

10 CH3_EN_WE W
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DMAC Channel-2 Enable Write
Enable bit.Read back value of this
register bit is always '0'".

Values: 0x1
(ENABLE_WR_CH2_EN):

Enable Write to CH2_EN bit 0x0
(DISABLE_WR_CH2_EN):

Disable Write to respective CH2_EN
bit

Volatile: true

9 CH2_EN_WE W

DMAC Channel-1 Enable Write
Enable bit.Read back value of this
register bit is always '0'.

Values: 0x1
(ENABLE_WR_CH1_EN):

Enable Write to CH1_EN bit 0x0
(DISABLE_WR_CH1_EN):

Disable Write to respective CH1_EN
bit

Volatile: true

8 CH1_EN_WE W

RSVD_DMAC_CHENRE CH_EN Reserved bits Volatile: true

4 G CHEN

R
This bit is used to enable the DMAC
Channel-4.

0: DMAC Channel-4 is disabled 1:
DMAC Channel-4 is enabled The bit
DMAC_ChEnReg.CH4_EN is
automatically cleared by hardware to
disable the channel after the last
AMBA transfer of the DMA transfer to
the destination has completed.
Software can therefore poll this bit to
determine when this channel is free for
a new DMA transfer.

3 CH4_EN Values: 0x1 R/W
(ENABLE_CH4): DMAC:

Channel-4 is enabled 0x0
(DISABLE_CH4): DMAC:
Channel-4 is disabled Volatile: true
This bit is used to enable the DMAC
Channel-3.

0: DMAC Channel-3 is disabled 1:
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CH3_EN

CH2_EN

DMAC Channel-3 is enabledThe bit
DMAC_ChEnReg.CH3_EN is
automatically cleared by hardware to
disable the channel after the last
AMBA transfer of the DMA transfer to
the destination has completed.
Software can therefore poll this bit to
determine when this channel is free for
a new DMA transfer.

Values: 0x1 R/W
(ENABLE_CH3): DMAC:

Channel-3 is enabled 0x0
(DISABLE_CH3): DMAC:

Channel-3 is disabled Volatile: true
This bit is used to enable the DMAC
Channel-2.

0: DMAC Channel-2 is disabled 1:
DMAC Channel-2 is enabled The bit
DMAC_ChEnReg.CH2_EN is
automatically cleared by hardware to
disable the channel after the last
AMBA transfer of the DMA transfer to R/W
the destination has completed.
Software can therefore poll this bit to
determine when this channel is free for
a new DMA transfer.

Values: 0x1
(ENABLE_CH2): DMAC:

Channel-2 is enabled 0x0
(DISABLE_CHZ2): DMAC:

Channel-2 is disabled Volatile: true
This bit is used to enable the DMAC
Channel-1.

0: DMAC Channel-1 is disabled 1:
DMAC Channel-1 is enabled The bit
DMAC_ChEnReg.CH1_EN is
automatically cleared by hardware to
disable the channel after the last
AMBA transfer of the DMA transfer to

the destination has completed.

0195 T 472 T



0

1=\
%D'

alh

(o]
Q
=3
7]
Q
3

RHTATE ETRAE

CH1_EN

Software can therefore poll this bit to
determine when this channel is free for

a new DMA transfer.

Values: 0x1 R/W
(ENABLE_CH1): DMAC:

Channel-1 is enabled 0x0
(DISABLE_CH1): DMAC:

Channel-1 is disabled Volatile: true
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3.17.4.5 DMAC INTSTATUSREG(0x30)
Bits Name Description Memory Access
DMAC Interrupt Status Register (bits
63:17 RSVD_DMAC_INTSTATUSRE 63to17) Reserved bits
' G_63to17 Volatile: true R
Common Register Interrupt Status Bit.
Values:
0x1 (ACTIVE): Common Register
16 CommonReg_IntStat

Interrupt is Active 0x0 (INACTIVE):
Common Register Interrupt is Inactive

Volatile: true

DMAC Interrupt Status Register (bits
15:4 RSVD_DMAC_INTSTATUSRE 15t08) Reserved bits
G Volatile: true R

Channel 4 Interrupt Status Bit.
Values:
0x1 (ACTIVE): Channel 4 Interrupt is
3 CH4_IntStat Active
0x0 (INACTIVE): Channel 4 Interrupt isR

Inactive Volatile: true

Channel 3 Interrupt Status Bit.
Values:
0x1 (ACTIVE): Channel 3 Interrupt is

2 CH3_IntStat Active R
0x0 (INACTIVE): Channel 3 Interrupt is
Inactive Volatile: true

Channel 2 Interrupt Status Bit.

Values:

0x1 (ACTIVE): Channel 2 Interrupt is

Active R
1 CH2_IntStat 0x0 (INACTIVE): Channel 2 Interrupt is

Inactive Volatile: true
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Channel 1 Interrupt Status Bit.
Values:
0x1 (ACTIVE): Channel 1 Interrupt is
CH1_IntStat Active R

0x0 (INACTIVE): Channel 1 Interrupt is

Inactive Volatile: true
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3.17.4.6 DMAC COMMONREG INTCLEARREG(0x38)

Bits Name

63:9 RSVD
Clear_SLVIF_UndefinedReg

8 _DEC_ERR_IntStat
RSVD_DMAC_COMMONREG

74 _INTCLEARREG_7to4

Clear_SLVIF_CommonReg
_WrOnHold_ERR_IntStat

o Memory Access
Description

DMAC Common Register Interrupt
Clear Register (bits 63t09) Reserved
bits

Slave Interface Undefined register
Decode Error Interrupt clear Bit.

This bit is used to clear the
corresponding channel interrupt status
bit(SLVIF_UndefinedReg_DEC_ERR_|
ntStat in
DMAC_CommonReg_IntStatusReg.
Values:

0x1
(CLEAR_SLVIF_UndefinedReg_DEC_
ERR): Clear the
SLVIF_UndefinedReg_DEC_ERR W
interrupt in the interrupt register
DMAC_CommonReg_IntStatusReg
0x0 (No_ACTION): Inactive signal. No
action taken.

DMAC Common Register Interrupt
Clear Register (bits 7to4) Reserved
bits

Slave Interface Common Register
Write On Hold Error Interrupt clear Bit.
This bit is used to clear the
corresponding channel interrupt status
bit(SLVIF_CommonReg_ WrOnHold_E
RR_IntStat in
DMAC_CommonReg_IntStatusReg.
Values:

0x1
(CLEAR_SLVIF_CommonReg_WrOnH -
old_ERR): Clear the
SLVIF_CommonReg_WrOnHold_ERR

interrupt in the interrupt register
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DMAC_CommonReg_IntStatusReg
0x0 (No_ACTION): Inactive signal. No

action taken.

Slave Interface Common Register
Read to Write only Error Interrupt clear
Bit.

This bit is used to clear the
corresponding channel interrupt status
bit(SLVIF_CommonReg_RD2WO_ER
R_IntStat in
DMAC_CommonReg_IntStatusReg.
Values:

0x1
(CLEAR_SLVIF_CommonReg_RD2W
O_ERR): Clear the
SLVIF_CommonReg_RD2WO_ERR
interrupt in the interrupt register
DMAC_CommonReg_IntStatusReg
0x0 (No_ACTION): Inactive signal. No

action taken.

Clear_SLVIF_CommonReg
2 _RD2WO_ERR_IntStat

Slave Interface Common Register
Write to Read only Error Interrupt clear
Bit.

This bit is used to clear the
corresponding channel interrupt status
bit(SLVIF_CommonReg WR2RO_ER
R _IntStat in
DMAC_CommonReg_IntStatusReg.
Values:

0x1
(CLEAR_SLVIF_CommonReg_WR2R W
O_ERR): Clear the
SLVIF_CommonReg_WR2RO_ERR

Clear_SLVIF_CommonReg
1 _WR2RO_ERR_IntStat
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interrupt in the interrupt register
DMAC_CommonReg_IntStatusReg
0x0 (No_ACTION): Inactive signal. No

action taken.

Slave Interface Common Register
Decode Error Interrupt clear Bit.
This bit is used to clear the
corresponding channel interrupt status
bit
(SLVIF_CommonReg DEC_ERR IntS
tat in
DMAC_CommonReg_IntStatusReg.
Clear_SLVIF_CommonReg Values: w
_DEC_ERR_IntStat 0x1
(CLEAR_SLVIF_CommonReg_DEC_E
RR): Clear the
SLVIF_CommonReg_DEC _ERR
interrupt in the interrupt register
DMAC_CommonReg_IntStatusReg
0x0 (No_ACTION): Inactive signal. No
action taken.
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3.17.4.7 DMAC COMMONREG INTSTATUS ENABLEREG(0x40)

Bits

63:9

8

74

Name

Description Memory Access

RSVD_DMAC_COMMONREG DMAC Common Register Interrupt
_INTSTATUS_ENABLEREG _ Status Enable Register (bits 63to09) R

63to09

Reserved bits

Slave Interface Undefined register
Decode Error Interrupt Status enable Bit.
This bit is used to enable the
corresponding channel interrupt status
bit
(SLVIF_UndefinedReg_DEC_ERR_IntSt
at in DMAC_CommonReg_IntStatusReg.

Enable_SLVIF_UndefinedReg Values:

_DEC_ERR_IntStat 0x1 R/W
(ENABLE_SLVIF_UndefinedReg_DEC_
ERR):
SLVIF_UndefinedReg_DEC_ERR_IntSta
t bit in
DMAC_CommonReg_IntStatusReg is
Enabled 0x0
(DISABLE_SLVIF_UndefinedReg_DEC _
ERR):
SLVIF_UndefinedReg DEC_ERR IntSta
t bit in
DMAC_CommonReg_IntStatusReg is
Disabled
RSVD_DMAC_COMMONREG DMAC Common Register Interrupt
_INTSTATUS_ENABLEREG __ Status Enable Register (bits 7to4) R
Tto4 Reserved bits
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3

2

Enable_SLVIF_CommonReg
_WrOnHold_ERR_IntStat

Enable_SLVIF_CommonReg
_RD2WO_ERR_IntStat

Slave Interface Common Register Write
On Hold Error Interrupt Status Enable
Bit.

This bit is used to enable the
corresponding channel interrupt status
bit
(SLVIF_CommonReg_WrOnHold_ERR_
IntStat in
DMAC_CommonReg_IntStatusReg. R/W
Values:

0x1
(ENABLE_SLVIF_CommonReg_WrOnH
old_ERR):
SLVIF_CommonReg_WrOnHold _ERR |
ntStat bit in
DMAC_CommonReg_IntStatusReg is
Enabled 0x0
(DISABLE_SLVIF_CommonReg_WrOnH
old_ERR):
SLVIF_CommonReg_WrOnHold _ERR |
ntStat bit in
DMAC_CommonReg_IntStatusReg is
Disabled

Slave Interface Common Register Read
to Write only Error Interrupt Status
Enable Bit.

This bit is used to enable the
corresponding channel interrupt status
bit
(SLVIF_CommonReg_RD2WO_ERR_Int
Stat in
DMAC_CommonReg_IntStatusReg. R/W
Values:

0x1
(ENABLE_SLVIF_CommonReg_ RD2W
O_ERR):
SLVIF_CommonReg_RD2WO_ERR Int
Stat bit in
DMAC_CommonReg_IntStatusReg is
Enabled 0x0
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1

0

Enable_SLVIF_CommonReg
_WR2RO_ERR_IntStat

Enable_SLVIF_CommonReg
_DEC_ERR_IntStat

(DISABLE_SLVIF_CommonReg_RD2W
O_ERR):
SLVIF_CommonReg_RD2WO_ERR Int
Stat bit in
DMAC_CommonReg_IntStatusReg is
Disabled

Slave Interface Common Register Write
to Read only Error Interrupt Status
Enable Bit.

This bit is used to enable the
corresponding channel interrupt status
bit
(SLVIF_CommonReg_WR2RO_ERR_Int
Stat in
DMAC_CommonReg_IntStatusReg. R/W
Values:

0x1
(ENABLE_SLVIF_CommonReg WR2R
O_ERR):
SLVIF_CommonReg_WR2RO_ERR_Int
Stat bit in
DMAC_CommonReg_IntStatusReg is
Enabled 0x0
(DISABLE_SLVIF_CommonReg WR2R
O_ERR):

SLVIF_CommonReg_ WR2RO_ERR Int
Stat bit in
DMAC_CommonReg_IntStatusReg is
Disabled

Slave Interface Common Register
Decode Error Interrupt Status Enable Bit.
This bit is used to enable the
corresponding channel interrupt status
bit
(SLVIF_CommonReg_DEC_ERR_IntSta
tin DMAC_CommonReg_IntStatusReg.
Values:

0x1 R/W
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(ENABLE_SLVIF_CommonReg_DEC_E
RR):
SLVIF_CommonReg_DEC_ERR_IntStat
bit in DMAC_CommonReg_IntStatusReg
is Enabled 0x0
(DISABLE_SLVIF_CommonReg DEC E
RR):
SLVIF_CommonReg_DEC_ERR_IntStat
bit in DMAC_CommonReg_IntStatusReg
is Disabled

3.17.4.8 DMAC COMMONREG INTSIGNAL ENABLEREG(0x48)

Bits Name Description Memory Access
63:9 RSVD Reserved bits R

Slave Interface Undefined register
Decode

Error Interrupt Signal Enable Bit.

This bit is used to enable the
propagation of

corresponding channel interrupt status
bit(SLVIF_UndefinedReg_DEC_ERR_Int
Stat in
DMAC_CommonReg_IntStatusReg) to
generate

a port level interrupt.
Enable_SLVIF_UndefinedReg

Values: R/W
_DEC_ERR IntSignal N5
x1:

SLVIF_UndefinedReg DEC_ERR _IntSta
t

signal in
DMAC_CommonReg_IntStatusReg

is Enabled at port level

0x0:

SLVIF_UndefinedReg DEC_ERR_IntSta
t

signal in
DMAC_CommonReg_IntStatusReg
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is Disabled at port level

7:4 RSVD Reserved bits R

Slave Interface Common Register Write
On Hold Error Interrupt Signal Enable
Bit.This bit is used to enable the
propagation of corresponding channel
interrupt

status bit(SLVIF_CommonReg_WrOnHol
d_ERR_IntStat in
DMAC_CommonReg_IntStatusReg) to
generatea port level interrupt.

Enable_SLVIF_CommonReg Values:

_WrOnHold_ERR _IntSignal  0x1: RW
SLVIF_CommonReg_WrOnHold ERR |
ntStat signal in
DMAC_CommonReg_IntStatusReg is
Enabled at port level
0x0 :

SLVIF_CommonReg_WrOnHold _ERR |

ntStat signal in

DMAC_CommonReg_IntStatusReg is

Disabled at port level

Slave Interface Common Register Read

to Write only Error Interrupt Signal

Enable Bit.

This bit is used to enable the

propagation of corresponding channel

interrupt status

bit (SLVIF_CommonReg RD2WO_ERR
Enable_ SLVIF_CommonReg _IntStat in

R/W

_RD2WO_ERR _IntSignal DMAC_CommonReg_IntStatusReg) to
generate a port level interrupt.
Values:
0x1 :
SLVIF_CommonReg_RD2WO_ ERR Int
Stat
signal in
DMAC_CommonReg_IntStatusReg is

% 206 U 4L 472 7T



1\
%D'

alh

(o]

Q
=3
7]
Q
3

RHTATE ETRAE

Enable_SLVIF_CommonReg
_WR2RO_ERR_IntSignal

Enable_SLVIF_CommonReg
_DEC_ERR IntSignal

Enabled at port level

0x0 :

SLVIF_CommonReg_ RD2WO_ERR Int
Stat

signal in
DMAC_CommonReg_IntStatusReg is
Disabled at port level

Slave Interface Common Register Write
to Read only Error Interrupt Signal
Enable Bit.

This bit is used to enable the
propagation of corresponding channel
interrupt status bit
(SLVIF_CommonReg_WR2RO_ERR_Int
Stat

in DMAC_CommonReg_IntStatusReg) to
generate a port level interrupt.

Values:

0x1:

SLVIF_CommonReg_ WR2RO_ERR Int
Stat

signal in
DMAC_CommonReg_IntStatusReg is
Enabled at port level

0x0 :

SLVIF_CommonReg_ WR2RO_ERR Int
Stat

signal in
DMAC_CommonReg_IntStatusReg is
Disabled at port level

Slave Interface Common Register
Decode

Error Interrupt Signal Enable Bit.

This bit is used to enable the
propagation of corresponding channel
interrupt status bit
(SLVIF_CommonReg DEC_ERR IntSta
tin DMAC_CommonReg_IntStatusReq)
to generate a port level interrupt.

Values:
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0x1 :
SLVIF_CommonReg_DEC_ERR_IntStat
signal in

DMAC_CommonReg_IntStatusReg is
Enabled at port level

0x0 ):
SLVIF_CommonReg_DEC_ERR_IntStat
signal in
DMAC_CommonReg_IntStatusReg is

Disabled at port level
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3.17.4.9 DMAC COMMONREG INTSTATUSREG(0x50)

Bits Name Description Memory Access
63:9 RSVD Reserved R

Slave Interface Undefined register Decode
Error Interrupt Signal Enable Bit.

Decode Error generated by DMAC during
register access. This error occurs if the
register access is to undefined address
range (>0x8FF if 8 channels are
configured, >0x4FF if 4 channels are
configured etc.) resulting in error response
by DMAC slave interface.

0: No Slave Interface Decode Errors.

1: Slave Interface Decode Error detected.
Error Interrupt Status is generated if the
corresponding Status Enable bit in
DMAC_CommonReg_|IntStatus_Enable
register bit is set to 1. This bit is cleared to
0 on writing 1 to the corresponding
channel interrupt clear bit in
DMAC_COMMONREG_INTCLEARREG
on

enabling the channel (required when the
SLVIF_UndefinedReg
interrupt is not enabled).

8 _DEC_ERR IntStat R
Values:

0x1 (Active_UndefinedReg DEC_ERR):
Slave Interface Decode Error detected
0x0 (Inactive_UndefinedReg_ DEC_ERR):
No Slave Interface Decode Errors

Volatile: true

DMAC Common Register Interrupt Status
Register (bits 7to4) Reserved bits Volatile: R

true

RSVD_DMAC_COMMONRE
7:4 G
_INTSTATUSREG_7to4
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Bits

3

Name

SLVIF_CommonReg
_WrOnHold_ERR_IntStat

Description Memory Access

Slave Interface Common Register Write
On Hold Error Interrupt Status Bit.

This error occurs if an illegal write
operation is performed on a common
register; this happens if a write operation
is performed on a common register except
DMAC_RESETREG with DMAC_RST
field set to 1 when DMAC is in

Hold mode.

0: No Slave Interface Common Register
Write On Hold Errors.

1: Slave Interface Common Register Write
On Hold Error detected.

Error Interrupt Status is generated if the
corresponding Status Enable bit in
DMAC_CommonReg_|IntStatus_Enable
register bit is set to 1. This bit is cleared to

0 on writing 1 to the corresponding

channel interrupt clear bit in R
DMAC_COMMONREG_INTCLEARREG
on

enabling the channel (required when the
interrupt is not enabled).

Values:

0x1
(Active_CommonReg_WrOnHold_ERR):
Slave Interface Common Register Write
On Hold Error detected

0x0
(Inactive_CommonReg_WrOnHold_ERR):
No Slave Interface Common Register
Write On Hold Errors

Volatile: true
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Slave Interface Common Register Read to
Write only Error Interrupt Status bit.

This error occurs if Read operation is
performed to a Write Only register in the
common register space (0x000 to
0x0FF).0: No Slave Interface Read to
Write Only Errors.1: Slave Interface Read
to Write Only Error detected.Error Interrupt
status is generated if the corresponding
Status Enable bit in
DMAC_CommonReg_|IntStatus_Enable
register bit is set to 1. This bit is cleared to

0 on writing 1 to the corresponding

2 SLVIF_CommonReg channel interrupt clear bit in R
_RD2WO_ERR_IntStat DMAC_COMMONREG_INTCLEARREG
on

enabling the channel (required when the
interrupt is not enabled).

Values:

0x1

(Active_CommonReg RD2WO_ERR):
Slave Interface Read to Write Only Error
detected 0x0
(Inactive_CommonReg_RD2WO_ERR):
No Slave Interface Read to Write Only

Errors Volatile: true
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Slave Interface Common Register Write to
Read Only Error Interrupt Status bit.

This error occurs if write operation is
performed to a Read Only register in the
common register space (0x000 to
0x0FF).0: No Slave Interface Write to
Read Only Errors.1: Slave Interface Write
to Read Only Error detected.Error
Interrupt status is generated if the
corresponding Status Enable bit in
DMAC_CommonReg_|IntStatus_Enable
register bit is set to 1. This bit is cleared to
0 on writing 1 to the corresponding
channel interrupt clear bit in
DMAC_COMMONREG_INTCLEARREG

on

1 SLVIF_CommonReg
_WR2RO_ERR_IntStat

enabling the channel (required when the
interrupt is not enabled).

Values:

0x1

(Active_CommonReg WR2RO_ERR): No
Slave Interface Write to Read Only Errors
0x0
(Inactive_CommonReg_WR2RO_ERR):
Slave Interface Write to Read Only Error
detected

Volatile: true

Slave Interface Common Register Decode
Error Interrupt
Status Bit.
Decode Error generated by DW_axi_dmac
during register
access. This error occurs if the register
SLVIF_CommonReg_DEC_E access is to an
0 RR invalid address in the common register R
IntStat space (0x000 to
0xOFF) resulting in error response by
DW_axi_dmac slave
interface.
m 0: No Slave Interface Decode Errors.
m 1: Slave Interface Decode Error

detected.
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3.17.4.10 DMAC RESETREG(0x58)

Bits Name Description Memory Access

DMAC_ResetReg (bits 1t063)
63:1 RSVD DMAC _ ResetReg 1to63 Reserved bits R

Volatile: true

DMAC Reset Request bitSoftware
writes 1 to this bit to reset the DMAC
and polls this bit to see it as 0.
DMAC resets all the modules except
the slave bus interface module and
0 DMAC_RST clears this bit to 0. R/W
NOTE: Software is not allowed to
write 0 to this bit.

Volatile: true

3.17.4.11 CHn_SAR(0x100*n)

Bits Name Description Memory Access

Current Source Address of DMA transfer.
Updated after each source transfer. The
SINC fields in the CHx_CTL register

63:0 SAR determines whether the address increments R/W
or is left unchanged on every source transfer
throughout the block transfer.

Volatile: true

3.17.4.12 CHn_DAR(0x100*n+8)

Bits Name Description Memory Access
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Current Destination Address of DMA transfer.
Updated after each destination transfer. The
DINC fields in the CHx_CTL register

63:0 DAR determines whether the address increments R/W
or is left unchanged on every destination
transfer throughout the block transfer.

Volatile: true

3.17.4.13 CHn_BLOCK TS(0x100*n+10)

Bits Name Description Memory Access
DMAC Channelx Block Transfer Size
Register (bits 63t022) Reserved bits

63:22 RSVD_DMAC_CHx_ BLOC Volatile: true R

K_TSREG_63to22

Block Transfer  Size. The number
programmed into BLOCK_TS field indicates
the total number of data of width
CHx_CTL.SRC_TR_WIDTH to be
transferred in a DMA block transfer.Block
Transfer Size = BLOCK_TS+1
When the transfer starts, the read-back
value is the total number of data items
already read from the source peripheral,
regardless of who is the flow controller.
When the source or destination peripheral
is assigned as the flow controller, the value

21:0 BLOCK_TS before the transfer starts saturates at R/W
DMAX_CHx_MAX_BLK_SIZE, but the
actual block size can be greater.

Volatile: true

3.17.4.14 CHn _CTL(0x100*n+18)

Bits Name Description Memory Access
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Shadow Register content/Linked List
Item valid. Indicates whether the content
of shadow register or the linked list item
fetched from the memory is valid.

0: Shadow Register content/LLI is
invalid. 1: Last Shadow Register/LLI is
valid.

LLI based multi-block transfer: The
CHx_CTL register is loaded from the
LLI. Hence, the software is not allowed
to directly update this register through
the DMAC slave interface.This field can
be

used to dynamically extend the LLI by
the software.

On noticing this bit as 0, DMAC discards
the LLI and generates the
ShadowReg_Or_LII_Invalid_ERR
Interrupt if the corresponding channel

SHADOWREG_OR_LLI_VALI error interrupt mask bit is set to 0.

D In the case of LLI pre-fetching, the
ShadowReg Or_LLI Invalid ERR
interrupt is not generated even if the
ShadowReg Or_LLI_Valid bitis seen
to be 0 for the pre-fetched LLI. In
this case, DMAC attempts the LLI fetch
operation again after completing the
current block transfer and generates the
ShadowReg_ Or_LII_Invalid_ERR
interrupt only if
ShadowReg_Or_LII_Valid bit is still
seen to be 0.

This error condition causes the DMAC to
halt the corresponding channel
gracefully. DMAC waits until software
writes (any value) to
CHx_BLK_TFR_ResumeReqReg to
indicate valid LLI availability before
attempting another LLI read operation.

This bit is cleared to 0 and written back

% 215 U 4k 472 71



1=\
%D'

RHTATE ETRAE

to the corresponding LLI location after
block transfer completion when LLI
write-back option is enabled. Hence, for
LLI-based multi-block transfers, the
software might manipulate/redefine

any descriptor with the
ShadowReg_Or_LII_Valid

bit set to 0 if LLI write-back option is
enabled. Shadow Reg based multi-block
transfer: On noticing this bit as 0 during
shadow register fetch phase, DMAC
discards the Shadow Register contents
and generates
ShadowReg_Or_LLI Invlid ERR
Interrupt.

In this case, the software has to write
(any value) to
CHx_BLK_TFR_ResumeReqReg after
updating the shadow registers and after
setting ShadowReg_Or_LLI Valid bit to
1 to indicate to DMAC that shadow
register contents are valid and the next
block transfer can be resumed.DMAC
clears this bit to 0 after copying the
shadow register contents. Software can
reprogram the shadow registers only if
ShadowReg_Or_LLI Valid bit is 0.
Software needs to read this register in
block completion interrupt service
routine (if interrupt is
enabled)/continuously poll this register
(if interrupt is not enabled) to make sure
that this bit is 0 before updating the
shadow registers.If shadow-register-
based multi-block transfer is enabled
and software attempts to write to the
shadow register when
ShadowReg_Or_LLI_Valid bit is 1,
DMAC generates
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SLVIF_ShadowReg WrOnValid_ERR
interrupt. Values:
0x1 (VALID): Indicates shadowreg/LLlI
content is Valid
0x0 (INVALID): Indicates shadowreg/LLI
content is Invalid
Volatile: true
Last Shadow Register/Linked List Item.
Indicates whether shadow register
content or the linked list item fetched
from the memory is the last one or not.
0: Not last Shadow Register/LLI 1: Last
Shadow Register/LLI LLI based multi-
block transfer:
DMAC uses this bit to decide if another
LLI fetch is needed in the current DMA
transfer.If this bit is 0, DMAC fetches the
next LLI from the address pointed out by
LLP field in the current LLLIf this bit is 1,
DMAC understands that current block is
the final
block in the dma transfer and ends the
dma transfer once the AMBA transfer
corresponding to the current block
completes.
Shadow Reg based multi-block

62 SHADOWREG_OR_LLI_LAS transfer: DMAC uses this bit to decide if R/W

T another Shadow Register fetch is

needed in the current DMA transfer.If
this bit is 0, DMAC understands that
there are one or more blocks to be
transferred in the current block and
hence one or more shadow register set
contents will be valid and needs to be
fetched.If this bit is 1, DMAC
understands that current block is the
final block in the dma transfer
and ends the dma transfer once the
AMBA transfer

corresponding to the current block
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61:59 RSVD DMAC_ CHx_CTL_ 59t
061

58 IOC_BIKTfr

completes. Values:

0x1 (LAST_ITEM): Indicates
shadowreg/LLI content is the
last one 0x0
(NOT_LAST_ITEM): Indicates
shadowreg/LLI content is not the last
one

Volatile: true

DMAC Channelx Control Transfer
Register (bits 59t061) Reserved bits

Interrupt On completion of Block
Transfer. This bit is used to control the
block transfer completion interrupt
generation on a block by block basis for
shadow register or linked list based
multi-block transfers. Writing 1 to this

register field enables

CHx_IntStatusReg.BLOCK_TFR_DONE

_IntStat field if this interrupt generation

is enabled in CHx_IntStatus_EnableReg

register and the external interrupt output

is is asserted if this interrupt generation
is enabled in CHx_IntSignal_EnableReg
register.

NOTE:

If a linked-list or shadow-register-based
multi-block transfer is not used for both
source and destination (for instance if
source and destination use contiguous
address or auto-reload-based multi-
block transfer), the value of this field
cannot be modified per block.

Additionally, the value programmed

R

R/W

before the channel is enabled is used for

all the blocks in the DMA transfer.
Values: 0x1
(Enable_ BLKTFR_INTR): Enables
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CHx_IntStatusReg.BLOCK_TFR_DONE
_IntStat field 0x0
(DISABLE_BLKTFR_INTR): Disables
CHx_IntStatusReg.BLOCK_TFR_DONE
_IntStat field

Destination Status Enable
Enable the logic to fetch status from
destination peripheral of channel x
pointed to by the content of
CHx_DSTATAR register and stores it in
CHx_DSTAT register. This value is
written back to the CHx_DSTAT location
of linked list at end of each block
transfer if DMAX_CHx_LLI_WB_EN is
57 DST_STAT_EN set to 1 and if linked list based multi- R
block transfer is used by either source or
destination peripheral.
Values:
0x1 (Enable_STAT_FETCH): Enables
status fetch for Destination and store the
value in CH1_DSTAT register
0x0 (NO_STAT_FETCH): No status
fetch for Destination device
Source Status Enable
Enable the logic to fetch status from
source peripheral of channel x pointed to
by the content of CHx_SSTATAR
register and stores it in CHx_SSTAT
register. This value is written back to the
CHx_SSTAT location of linked list at end
of each block transfer if
56 SRC_STAT_EN DMAX_CHx_LLI_WB_EN is setto 1 and R
if linked list based multi-block transfer is
used by either source or destination
peripheral.
Values:
0x1 (Enable_STAT_FETCH): Enables
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status fetch for Source and store the
value in CH1_SSTAT register 0x0
(NO_STAT_FETCH): No status fetch for
Source device
Destination Burst Length AXI Burst
length used for destination data transfer.
The specified burst length is used for
destination data transfer till the extent
possible; remaining transfers use
maximum possible value that is less
than or equal to
DMAX_CHx_MAX_AMBA_BURST_LEN

55:48 AWLEN GTH. R/W
The maximum value of AWLEN is
limited by
DMAX_CHx_MAX_AMBA_BURST_LEN
GTH. NOTE:
The AWLEN setting may not be honored
towards end-to-block transfers, the end
of a transaction (only applicable to non-
memory peripharals), and during 4K
boundary crossings.
Destination Burst Length
Enable If this bit is set to 1, DMAC uses
the value of CHx_CTL.AWLEN as AXI
Burst length for destination data transfer
till the extent possible; remaining
transfers use maximum possible burst
length.
If this bit is set to 0, DMAC uses any
possible value which is less than or

47 AWLEN_EN equal to R/W
DMAX_CHx_MAX_AMBA_BURST_LEN
GTH as AXI
Burst length for destination data transfer.
Values:
0x1 (Enable): AXI Burst Length is
CH1_CTL.AWLEN (till the extent
possible) for Destination data transfers
0x0 (Disable): AXI Burst Length is any
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possible value
<=DMAX_CH1_MAX_AMBA_BURST_L
ENGTH for Destination data transfers
Source Burst Length AXI Burst length
used for source data transfer. The
specified burst length is used for source
data transfer till the extent possible;
46:39 ARLEN remaining transfers use maximum R/W
possible value that is less than or equal
to
DMAX_CHx_MAX_AMBA_BURST_LEN
GTH. The maximum value of ARLEN is
limited by
DMAX_CHx_MAX_AMBA_BURST_LEN
GTH
Source Burst Length Enable If this bit is
set to 1, DMAC uses the value of
CHx_CTL.ARLEN as AXI Burst length
for source data transfer till the extent
possible; remaining transfers use
maximum possible burst length.If this bit
is set to 0, DMAC uses any possible
value that is less than or equal to
DMAX_CHx_MAX_AMBA_BURST_LEN
38 ARLEN_EN GTH as AXI R/W
Burst length for source data transfer.
Values:
0x1 (Enable): AXI Burst Length is
CH1_CTL.ARLEN (till the extent
possible) for Source data transfers 0x0
(Disable): AXI Burst Length is any
possible value
<=
DMAX_CH1_MAX_AMBA BURST_LEN
GTH for
Source data transfers

37:35 AW_PROT AXI aw_prot signal R/W
34:32 AR_PROT AXI ar_prot signal R/W
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DMAC Channelx Control Transfer

31 RSVD_DMAC_CHx_CTL_31 Register bit31 Reserved bits R
Non Posted Last Write Enable This bit
decides whether posted writes can be
used throughout the block transfer.
0: Posted writes may be used
throughout the block transfer.
1: Posted writes may be used till the
end of the block (inside a block) and
the last write in the block must be non-
posted.

30 NonPosted_LastWrite_En This is to synchronize block completion R/W
interrupt generation to the last write
data reaching the end
memory/peripheral.
Values:
0x1 (Enable): Last write in the block
must be non- posted
0x0 (Disable): Posted writes may be
used throughout the block transfer

29:26 AW_CACHE AXI aw_cache signal R/W
25:22 AR_CACHE AXI ar_cache signal R/W
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Destination Burst Transaction Length.
Number of data items, each of width
CHx_CTL.DST_TR_WIDTH, to be
written to the destination every time a
destination burst transaction request is
made from the corresponding
hardware or software handshaking
interface.
NOTE:
This Value is not related to the AXI
awlen signal. Values:
0x0 (DATA _ITEM_1): 1 Data Item read
from Destination in the burst
transactionOx1
(DATA_ITEMS_4): 4 Data ltem read
from Destination in the burst
transaction0x2 (DATA_ITEMS_8): 8
21:18 DST_MSIZE Data Item read from Destination in the R/W
burst transaction0x3
(DATA_ITEMS_16): 16 Data Item read
from Destination in the burst
transactionOx4 (DATA_ITEMS_32): 32
Data Item read from Destination in the
burst transaction0x5
(DATA_ITEMS_64): 64 Data ltem read
from Destination in the burst
transaction0x6 (DATA_ITEMS_128):
128 Data Item read from Destination in
the burst transaction0x7
(DATA_ITEMS_256): 256 Data Item
read from Destination in the burst
transaction0x8 (DATA_ITEMS_512):
512 Data ltem read from Destination in
the burst transaction0x9
(DATA_ITEMS_1024): 1024 Data ltem
read from Destination in the burst
transaction
Source Burst Transaction Length.
Number of data items, each of width
CHx_CTL.SRC_TR_WIDTH, to be
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read from the source every time a
source burst transaction request is
made from the corresponding
hardware or software handshaking
interface.
The maximum value of DST_MSIZE is
limited by
DMAX_CHx_MAX_ MULT_SIZE.
NOTE:
This Value is not related to the AXI
arlen signal. Values:
0x0 (DATA_ITEM_1): 1 Data Item read
from Source in the burst
transaction 0x1 (DATA _ITEMS 4): 4
Data Item read from Source in
the burs transaction 0x2

17:14 SRC_MSIZE (DATA_ITEMS_8): 8 Data ltemread R/W
from Source in the burst
transaction 0x3 (DATA _ITEMS_16): 16
Data Item read from Source in
the  burst transaction 0x4
(DATA_ITEMS 32): 32 Data Item read
from Source in  the  burst
transaction 0x5 (DATA_ITEMS_64): 64
Data Item read from Source in
the  burst transaction 0x6
(DATA_ITEMS_128): 128 Data Item
read from Source in  the  burst
transaction 0x7 (DATA_ITEMS_256):
256 Data Item read from Source in
the  burst transaction 0x8
(DATA_ITEMS_512): 512 Data Item
read from Source in  the  burst
transaction 0x9 (DATA_ITEMS_1024):
1024 Data Item read from Source in

the burst transaction
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13:11

10:8

DST_TR_WIDTH

SRC_TR_WIDTH

Destination Transfer Width. Mapped
to AXI bus awsize, this value must be
less than or equal to
DMAX_M_DATA_WIDTH.

Values:

0x0 (BITS_8): Destination Transfer
Width is 8 bits 0x1 (BITS_16):
Destination Transfer Width is 16 bits
0x2 (BITS_32): Destination Transfer
Width is 32 bits 0x3 (BITS_64):
Destination Transfer Width is 64 bits
0x4 (BITS_128): Destination Transfer
Width is 128 bits

0x5 (BITS_256): Destination Transfer
Width is 256 bits

0x6 (BITS_512): Destination Transfer
Width is 512 bits

Source Transfer Width. Mapped to AXI
bus arsize, this value must be less than
or equal to DMAX_M_DATA_ WIDTH.
Values:

0x0 (BITS_8): Source Transfer Width is
8 bits 0x1 (BITS_16): Source Transfer
Width is 16 bits 0x2 (BITS_32): Source
Transfer Width is 32 bits 0x3
(BITS_64): Source Transfer Width is
64 bits 0x4 (BITS_128): Source
Transfer Width is 128 bits 0x5
(BITS_256): Source Transfer Width is
256 bits 0x6 (BITS_512): Source
Transfer Width is 512 bits

Source Burst Transaction Length.
Number of data items, each of width
CHx_CTL.SRC_TR_WIDTH, to be
read from the source every time a
source burst transaction request is
made from the corresponding
hardware or software handshaking
interface.

The maximum value of DST_MSIZE is
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limited by
DMAX_CHx_MAX MULT_SIZE.
NOTE:
This Value is not related to the AXI
arlen signal. Values:
0x0 (DATA _ITEM_1): 1 Data Item read
from Source in the burst
transaction 0x1 (DATA _ITEMS 4): 4
Data Item read from Source in
the burs transaction 0x2

17:14 SRC_MSIZE (DATA_ITEMS_8): 8 Data Itemread R/W
from Source in the burst
transaction 0x3 (DATA_ITEMS_16): 16
Data Item read from Source in
the  burst transaction 0x4
(DATA_ITEMS_32): 32 Data ltem read
from Source in  the  burst
transaction 0x5 (DATA_ITEMS_64): 64
Data Item read from Source in
the  burst transaction 0x6
(DATA_ITEMS_128): 128 Data Item
read from Source in  the  burst
transaction 0x7 (DATA_ITEMS_256):
256 Data Item read from Source in
the  burst transaction 0x8
(DATA_ITEMS_512): 512 Data Item
read from Source in  the  burst
transaction 0x9 (DATA _ITEMS_1024):
1024 Data Item read from Source in

the burst transaction
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13:11

10:8

7

DST_TR_WIDTH

SRC_TR_WIDTH

Destination Transfer Width. Mapped
to AXI bus awsize, this value must be
less than or equal to
DMAX_M_DATA_WIDTH.

Values:

0x0 (BITS_8): Destination Transfer
Width is 8 bits 0x1 (BITS_16):
Destination Transfer Width is 16 bits
0x2 (BITS_32): Destination Transfer
Width is 32 bits 0x3 (BITS_64):
Destination Transfer Width is 64 bits
0x4 (BITS_128): Destination Transfer
Width is 128 bits

0x5 (BITS_256): Destination Transfer
Width is 256 bits

0x6 (BITS_512): Destination Transfer
Width is 512 bits

Source Transfer Width. Mapped to AXI

bus arsize, this value must be less than

or equal to DMAX_M_DATA_ WIDTH.

Values:

0x0 (BITS_8): Source Transfer Width is

8 bits 0x1 (BITS_16): Source Transfer

R/W

Width is 16 bits 0x2 (BITS_32): Source R/W

Transfer Width is 32 bits 0x3
(BITS_64): Source Transfer Width is
64 bits 0x4 (BITS_128): Source
Transfer Width is 128 bits 0x5
(BITS_256): Source Transfer Width is
256 bits 0x6 (BITS_512): Source
Transfer Width is 512 bits

DMAC Channelx Control Transfer

RSVD_DMAC_CHx_CTL_7 Register bit7 Reserved bits
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Destination Address Increment.
Indicates whether to increment the
destination address on every
destination transfer. If the device is
writing data from a source peripheral
FIFO with a fixed address, then set this
field to No change .
0: Increment

6 DINC 1: No Change NOTE: R/W
Increment aligns the address to the
next CHx_CTL.DST_TR_WIDTH
boundary.
Values: 0x1
(INCREMENTAL): Destination address
incremented on every source transfer
0x0 (FIXED): Destination address is
fixed
DMAC Channelx Control Transfer

5 RSVD DMAC CHx CTL 5 Register bit5 Reserved bits R
Source Address Increment. Indicates
whether to increment the source
address on every source transfer. If the
device is fetching data from a source
peripheral FIFO with a fixed address,
then set this field to No change .
0: Increment 1: No Change
NOTE: Increment aligns the address to

4 SINC the next CHx_CTL.SRC_TR_WIDTH R/W
boundary.
Values:
0x1 (INCREMENTAL): Source address
incremented on every source transfer
0x0 (FIXED): Source address is fixed
DMAC Channelx Control Transfer

3 RSVD_DMAC_CHx_CTL_3 Register bit3 Reserved bits R
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DMS

RSVD_DMAC_CHx_CTL_1

SMS

Destination Master Select. Identifies
the Master Interface layer from which
the destination device (peripheral or
memory) is accessed.

0: AXI master 1 1: AXI Master 2
Values:

0x1 (MASTER2_INTF): Destination
device on Master- 2 interface

layer 0x0 (MASTER1_INTF):
Destination device on Master- 1
interface layer

DMAC Channelx Control Transfer
Register bit1 Reserved bits

Source Master Select. Identifies the
Master Interface layer from which the
source device (peripheral or memory)
is accessed. 0: AXI master 1

1: AXI Master 2 Values:

0x1 (MASTER2_INTF): Source device
on Master-2 interface

layer Ox0 (MASTER1_INTF): Source

device on Master-1 interface layer
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3.17.4.15 CHn_CFG(0x100*n+20)

Bits

63

62:59

58:55

54:53

Name

Description

DMAC Channelx Transfer

RSVD_DMAC_CHx CFG_63 Configuration Register (63bit)

DST_OSR_LMT

SRC_OSR_LMT

LOCK_CH_L

Reserved bit
Destination Outstanding Request
LimitMaximum outstanding request
supported is 16.Source Outstanding
Request Limit = DST_OSR_LMT + 1
Source Outstanding Request
LimitMaximum outstanding request
supported is 16.Source Outstanding
Request Limit = SRC_OSR_LMT + 1
Channel Lock LevelThis bit indicates
the duration over which
CHx_CFG.LOCK_CH bit applies.
00: Over complete DMA transfer
01: Over DMA block transfer1x:
Reserved This field does not exist if
the configuration parameter
DMAX_CHx_LOCK_EN is set to
False; in that case, the read-back
value is always 0.
Values:
0x0 (DMA _transfer CH_LOCK):
Duration of the Channel locking is for
the entire DMA transfer
0x1 (BLOCK_TRANFER_CH_LOCK):
Duration of the Channel locking is for
the current block transfer
Channel Lock bit
When the channel is granted control of
the master bus interface and if the
CHx_CFG.LOCK_CH bit is asserted,
then no other channels are granted
control of the master bus interface for
the duration specified in
CHx_CFG.LOCK_CH_L. Indicates to
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the master bus interface arbiter that
this channel wants exclusive access to
the master bus interface for the
duration specified in
CHx_CFG.LOCK_CH_L.

This field does not exist if the
configuration parameter

DMAX_CHx LOCK_EN is set to
False; in

this case, the read-back value is
always 0.Locking the channel locks
AXI Read Address, Write Address and
Write Data channels on the
corresponding master interface.
NOTE:

52 LOCK_CH Channel locking feature is supported R
only for memory-to-memory transfer at
Block Transfer and DMA Transfer
levels. Hardware does not check for
the validity of channel locking setting,
hence the software must take care of
enabling the channel locking only for
memory-to- memory transfers at Block
Transfer or DMA Transfer levels.
lllegal programming of channel locking
might result in unpredictable behavior.
Values:
0x0 (NO_CHANNEL_LOCK): Channel
is not locked during the transfers
0x0 (CHANNEL_LOCK): Channel is
locked and granted exclusive access
to the Master Bus Interface
Channel PriorityA priority of 7 is the
highest priority, and 0 is the lowest.
This field must be programmed within
the following range:

51:49 CH_PRIOR 0: DMAX_NUM_CHANNELS-1A R/W
programmed value outside this range

will cause erroneous behavior.
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48

47

46:44

43

42

RSVD_DMAC_CHx_CFG_48

DMAC Channelx Transfer
Configuration Register (48bit) R
Reserved bit
DMAC Channelx Transfer
Configuration Register (bits
R

RSVD_DMAC_CHx_CFG_47_44 (LOG2_DMAX_NUM_HS_IF+44) to

DST_PER

RSVD_DMAC_CHx_CFG_43

47)

Reserved bits

Assigns a hardware handshaking
interface (0 - DMAX_NUM_HS_IF-1)
to the destination of Channelx if the
CHx_CFG.HS_SEL_DST field is 0;
otherwise, this field is ignored.

The channel can then communicate
with the destination peripheral
connected to that interface through the
assigned hardware handshaking
interface.Reset Value = 1

NOTE:

For correct DMAC operation, only one
peripheral (source or destination)
should be assigned to the same
handshaking interface.

This field does not exist if the
configuration parameter
DMAX_NUM_HS_IF is set to 0.x =44
if

DMAC_NUM_HS_IF is 1x =
ceil(log2(DMAC_NUM_HS_IF)) + 43 if
DMAC_NUM_HS _IF is greater than
1Bits 47: (x+1) do not exist and return
0 on aread.

DMAC Channelx Transfer
Configuration Register (43bit)
Reserved bit

DMAC Channelx Transfer

Configuration Register (bits

RSVD_DMAC_CHx_CFG_42_39(LOG2_DMAX_NUM_HS_IF+39) to

42)

Reserved bits
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Assigns a hardware handshaking
interface (0 - DMAX_NUM_HS_IF-
1) to the source of Channelx if the
CHx_CFG.HS_SEL_SRC field is 0;
otherwise, this field is ignored. The
channel can then communicate with
the source peripheral connected to
that interface through the assigned
hardware handshaking
interface.Reset Value = 1
NOTE:
For correct DMAC operation, only
one peripheral (source or
destination) should be assigned to
41:39 SRC_PER the same handshaking interface. =~ R/W
This field does not exist if the
configuration parameter
DMAX_NUM_HS_IF is setto 0.x =
39 if
DMAC_NUM_HS_IF is 1x =
ceil(log2(DMAC_NUM_HS_IF) + 38
if DMAC_NUM_HS _IF is greater
than 1.Bits 42: (x+1) do not exist
and return 0 on a read.
Destination Hardware Handshaking
Interface Polarity.
0: ACTIVE HIGH
1: ACTIVE LOW
Values:
0x0 (ACTIVE_HIGH): Polarity of the
38 DST_HWHS_POL Handshaking Interface used for the R
Destination peripheral is Active
High 0x1 (ACTIVE_LOW): Polarity
of the Handshaking Interface used
for the Destination peripheral is

Active Low
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Source Hardware Handshaking
Interface Polarity.
0: ACTIVE HIGH
1: ACTIVE LOW
Values:
0x0 (ACTIVE_HIGH): Polarity of the
37 SRC_HWHS_POL Handshaking Interface used for the R
Source peripheral is Active High
0x1 (ACTIVE_LOW): Polarity of the
Handshaking Interface used for the
Source peripheral is Active Low
Destination Software or Hardware
Handshaking Select.
This register selects which of the
handshaking interfaces (hardware
or software) is active for destination
requests on this channel.
0: Hardware handshaking interface.
Software-initiated transaction
requests are ignored.
1: Software handshaking interface.
Hardware-initiated transaction
requests are ignored.If the
36 HS_SEL_DST destination peripheral is memory, R/W
then this bit is ignored.
Values:
0x0 (HARDWARE_HS): Hardware
Handshaking Interface is used for
the Destination peripheral
0x1 (SOFTWARE_HS): Software
Handshaking Interface is used for

the Destination peripheral
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Source Software or Hardware

Handshaking Select.

This register selects which of the

handshaking interfaces (hardware

or software) is active for source

requests on this channel.

0: Hardware handshaking interface.

Software-initiated transaction

requests are ignored.

1: Software handshaking interface.

Hardware-initiated transaction

requests are ignored.If the source
35 HS SEL_SRC peripheral is memory, then this bit R/W

is ignored.

Values:

0x0 (HARDWARE_HS): Hardware

Handshaking Interface is used for

the Source peripheral

0x1 (SOFTWARE_HS): Software

Handshaking Interface is used for

the Source peripheral

Transfer Type and Flow Control.
The following transfer types are
supported.Memory to
MemoryMemory to
PeripheralPeripheral to
MemoryPeripheral to
PeripheralFlow Control can be
assigned to the DMAC, the source
peripheral, or hte destination
peripheral.

Values:

0x0 (MEM_TO_MEM_DMAC):
Transfer Type is memory to
memory and Flow Controller is
DMAC

0x1 (MEM_TO_PER_DMAC):
Transfer Type is memory to
peripheral and Flow Controller is
DMAC
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34:32

31:4

TT_FC

RSVD_DMAC_CHx_CFG_4to31

0x2 (PER_TO_MEM_DMAC):
Transfer Type is peripheral to
memory and Flow Controller is
DMAC

0x3 (PER_TO_PER_DMAC):
Transfer Type is peripheral to
peripheral and Flow Controller is
DMAC

0x4 (PER_TO_MEM_SRC):
Transfer Type is peripheral to
Memory and Flow Controller is
Source peripheral

0x5 (PER_TO_PER_SRC):
Transfer Type is peripheral to
peripheral and Flow Controller is
Source peripheral

0x6 (MEM_TO_PER_DST):
Transfer Type is memory to
peripheral and Flow Controller is
Destination peripheral

0x7 (PER_TO_PER_DST):
Transfer Type is peripheral to
peripheral and Flow Controller is
Destination peripheral

DMAC Channelx Transfer

R/W

Configuration Register (bits 4 to 31) R

Reserved bits
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3:2 DST_MULTBLK_TYPE Destination Multi Block Transfer R/W
Type. These bits define the type of
multi-block transfer used for
destination peripheral. 00:
Contiguous
01: Reload
10: Shadow Register 11: Linked
List
If the type selected is Contiguous,
the CHx_DAR register is loaded
with the value of the end source
address of previous block + 1 at the
end of every block for multi-block
transfers. A new block transfer is
then initiated.If the type selected is
Reload, the CHx_DAR register is
reloaded from the initial value
of DAR at the end of every block for
multi-block transfers.

A new block transfer is then
initiated.If the type selected is
Shadow Register, the CHx_DAR
register is loaded from the content
of its shadow register if
CHx_CTL.ShadowReg_Or_LLI_Val
id bit is set to 1 at the end of every
block for multi-block transfers. A
new block transfer is then initiated.
If the type selected is Linked List,
the CHx_DAR register is loaded
from the Linked List if
CTL.ShadowReg_Or_LLI_Valid bit
is set to 1 at the end of every block
for multi- block transfers.

A new block transfer is then
initiated.CHx_CTL and
CHx_BLOCK_TS registers are
loaded from their initial values or
from the contents of their shadow

registers (if
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1:0

SRC_MULTBLK_TYPE

CHx_CTL.ShadowReg_Or_LLI_Val
id bit is set to 1) or from the linked
list (if
CTL.ShadowReg_Or_LLI Valid bit
is set to 1) at the end of every block
for multi- block transfers based on
the multi-block transfer type
programmed for source and
destination peripherals.Contiguous
transfer on both source and
destination peripheral is not a valid
multi-block

transfer configuration.

This field does not exist if the
configuration parameter
DMAX_CHx_ MULTI _BLK ENis
not

selected; in that case, the read-
back value is always 0.

Values:

0x0 (CONTINGUOUS): Contiguous
Multiblock Type used for
Destination Transfer

0x1 (RELOAD): Reload Multiblock
Type used for Destination Transfer
0x2 (SHADOW_REGISTER):
Shadow

Register based Multiblock Type
used for Destination Transfer

0x3 (LINKED_LIST): Linked List
based Multiblock Type used for
Destination Transfer

Source Multi Block Transfer Type.
These bits define the type of multi-
block transfer used for source
peripheral.

00: Contiguous 01: Reload

10: Shadow Register 11: Linked
List

If the type selected is Contiguous,
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the CHx_SAR register is loaded
with the value of the end source
address of previous block + 1 at the
end of every block for multi-block
transfers.

A new block transfer is then
initiated.If the type selected is
Reload, the CHx_SAR register is
reloaded from the initial value of
SAR at the end of every block for
multi-block transfers.

A new block transfer is then
initiated.If the type selected is
Shadow Register, the CHx_SAR
register is loaded from the content
of its shadow register if
CHx_CTL.ShadowReg_Or_LLI_Val
id bit is set to 1 at the end of every
block for multi-block transfers.

A new block transfer is then
initiated.If the type selected is
Linked List, the CHx_SAR register
is loaded from the Linked List if
CTL.ShadowReg_Or_LLI_Valid bit
is set to 1 at the end of every block
for multi- block transfers.

A new block transfer is then
initiated.CHx_CTL and
CHx_BLOCK_TS registers are
loaded from their initial values or
from the contents of their shadow
registers (if
CHx_CTL.ShadowReg_Or_LLI_Val
id bit is set to 1) or from the linked
list (if
CTL.ShadowReg_Or_LLI Valid bit
is set to 1) at the end of every block
for multi- block transfers based on
the multi-block transfer type

programmed for source and
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destination peripherals.
Contiguous transfer on both source
and destination peripheral is not a
valid multi-block transfer
configuration.This

field does not exist if the
configuration

parameter
DMAX_CHx_MULTI_BLK EN is
not selected; in that case, the read-
back value is always 0.

Values:

0x0 (CONTINGUOUS): Contiguous
Multiblock Type used for Source
Transfer

0x1 (RELOAD): Reload Multiblock
Type used for Source Transfer

0x2 (SHADOW_REGISTER):
Shadow

Register based Multiblock Type
used for Source Transfer

0x3 (LINKED_LIST): Linked List
based Multiblock Type used for

Source Transfer
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3.17.4.16 CHn _LLP(0x100*n+28)
Bits Name Description Memory Access

Starting Address Memory of LLI
blockStarting Address In Memory of
next LLI if block chaining is enabled.
The six LSBs of the starting address
are not stored because the address
is assumed to be aligned to a 64-
byte boundary.LLI access always
uses the burst size (arsize/awsize)
that is same as the data bus width
and cannot be changed or
programmed to anything other than
63:6 LOC this. R/W
Burst length (awlen/arlen) is chosen
based on the data bus width so that
the access does not cross one
complete LLI structure of 64 bytes.
DMAC will fetch the entire LLI (40
bytes) in one AXI burst if the burst
length is not limited by other settings.
Volatile: true
DMAC Channelx Linked List Pointer
5:1 RSVD _DMAC CHx LLP_1to5 Register (bits 1t05) Reserved bits R

Volatile: true
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LLI master SelectThis bit identifies
the AXI layer/interface where the
memory device that stores the next
linked list item resides.
0: AXI Master 1 1: AXI Master 2
This field does not exist if the
configuration parameter
DMAX_CHx_LMS is not set to
NO_HARDCODE.In this case, the
read- back value is always the
hardcoded value. The maximum

0 LMS value of this field that can be read R
back is
DMAX_NUM_MASTER_IF-1 .
Values:
0x0 (MASTER1_INTF): next Linked
List item resides on AXI Master1
interface Ox1 (MASTER2_INTF):
next Linked List item resides on AXI

Master2 interface Volatile: true

3.17.4.17 CHn_STATUSREG(0x100*n+30)

Bits Name Description Memory Access

DMAC Channelx Status
Register (bits 47t063)

63:47 RSVD_DMAC_CHx_STATUSREG_47t06 Reserved bits R

3 Volatile: true

Data Left in FIFO.
This bit indicates the total
number of data left in DMAC
channel FIFO after
completing the current block
transfer.The width of the
data in channel FIFO is
equal to
CHx_CTL.SRC_TR_WIDTH

For normal block transfer
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completion without errors,
Data_Left In_FIFO = 0.If
any error occurs during the
dma transfer, the block
transfer might be terminated
early and in such a case,
Data_Left In_FIFO
indicates the data remaining
46:32 DATA_LEFT IN_FIFO in channel FIFO which could R
not be transferred to
destination peripheral.
This field is cleared to zero
on enabling the channel.
NOTE:
If
CHx_CTL.DST_TR_WIDTH

>

CHx_CTL.SRC_TR_WIDTH
there may be residual data
left in the FIFO which is not
enough to form one
CHx_CTL.SRC_TR_WIDTH
of
data and Data_Left_In_FIFO
will return O in this case.
Volatile: true
DMAC Channelx Status
Register (bits 22to31)

31:22 RSVD_DMAC_CHx_STATUSREG_22to3 Reserved bits R

1 Volatile: true

Completed Block Transfer
Size.
This bit indicates the total
number of data of width
CHx_CTL.SRC_TR_WIDTH
transferred for the previous
block transfer.For normal
block transfer completion

without any errors, this value
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will be equal to the value
programmed in BLOCK_TS
field of CHx_BLOCK_TS
register.
If any error occurs during
21:0 CMPLTD_BLK_TFR_SIZE the dma transfer, the block R
transfer might be terminated
early and in such a case,
this value indicates the
actual data transferred
without error in the current
block.This field is cleared to
zero on enabling the
channel.

Volatile: true

3.17.4.18 CHn_SWHSSRCREG(0x100*n+38)

Bits Name Description Memory Access

63:6 RSVD Reserved bits R

Write Enable bit for Software Handshake

Last Request for Channel Source.

Values:

0x1 (ENABLE_SWHS_LAST_SRC):

Enables write to the SWHS_LAST_SRC bit
5 SWHS_LST_SRC_WE 0x0 (DISABLE_SWHS_LAST_SRC): W

Disables write to the SWHS_LAST_SRC bit

Volatile: true

Software Handshake Last Request for

Channel Source.

This bit is used to request LAST dma source

data transfer if software handshaking

method is selected for the source of the

corresponding channel.

This bit is ignored if software handshaking is

not enabled for the source of the Channelx

or if the source of Channelx is not the flow

controller. CHx_SWHSSrcReg.SWHS_Req_

Src bit
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SWHS_LST_SRC

SWHS_SGLREQ_SRC_W
E

must be set to 1 for DMAC to treat it as a
valid software handshaking request.

If CHx_SWHSSrcReg.SWHS_SglReq_Src
is set to 1, the LAST request is for SINGLE
dma transaction (AXI burst length = 1), else
the request is treated as a BURST
transaction request. DMAC clears this bit to
0 once software reads
CHx_SWHSSrcReg.SWHS_Ack_Src bit and
seesitas 1.

Software can only set this bit to 1; it is not
allowed to clear this bit to 0; only DMAC can
clear this bit.

NOTE:

SWHS_Lst_Src bit is written only if the
corresponding write enable bit,
SWHS_Lst_Src_WE is asserted on the
same register write operation and if the
Channelx is enabled in the
DMAC_ChEnReg register. This allows
software to set a bit in the
CHx_SWHSSrcReg register without
performing a read-modified write operation.
Values:

0x1 (ACTIVE_SWHS_ LAST_SRC): Source
peripheral indication to dmac that the
current transfer is the last transfer

0x0 (INACTIVE_SWHS_LAST_SRC):
Source

peripheral indication that the curent transfer
is not the last transfer

Volatile: true

Write Enable bit for Software Handshake
Single Request for Channel Source.
Values:

0x1 (ENABLE_SWHS_SGLREQ_SRC):
Enables write to the SWHS_SGLREQ_SRC
bit

0x0 (DISABLE_SWHS_SGLREQ_SRC):

Disables
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SWHS_SGLREQ_SRC

write to the SWHS_SGLREQ_SRC bit

Volatile: true

Software Handshake Single Request for
Channel Source.

This bit is used to request SINGLE (AXI
burst length = 1) dma source data transfer if
software handshaking method is selected
for the source of the corresponding channel.
This bit is ignored if software handshaking is
not enabled for the source of the Channelx.
The functionality of this field depends on
whether the peripheral is the flow
controller.DMAC clears

this bit to 0 once software reads
CHx_SWHSSrcReg.SWHS_Ack_Src bit and
seesitas 1.

Software can only set this bit to 1; it is not
allowed to clear this bit to 0; only DMAC can
clear this bit.

NOTE:

SWHS_SglReq_Src bit is written only if the
corresponding write enable bit, R/W
SWHS_SglReq_Src_WE is asserted on the
same register write operation and if the
Channelx is enabled in the
DMAC_ChEnReg register. This allows
software to set a bit in the
CHx_SWHSSrcReg register without
performing a read-modified write operation.
Values:

0x1 (ACTIVE_SWHS_SGLREQ_SRC):
Source

peripheral request for a single dma transfer
0x0 (INACTIVE_SWHS_SGLREQ_SRC):

Source
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SWHS_REQ_SRC_WE

SWHS_REQ_SRC

peripheral is not requesting for a single
transfer Volatile: true

Write Enable bit for Software Handshake
Request for Channel Source.

NOTE:

This bit always returns 0 on a read back.
Values:

0x1 (ENABLE_SWHS_REQ_SRC): Enables
write to the SWHS_REQ_SRC bit0x0 W
(DISABLE_SWHS_REQ_SRC): Disables
write to the SWHS_REQ_SRC bit

Volatile: true

Software Handshake Request for Channel
Source. This bit is used to request dma
source data transfer if software handshaking
method is selected for the source of the
corresponding channel.This bit is ignored if
software handshaking is not enabled for the
source of the Channelx.

The functionality of this field depends on
whether the peripheral is the flow controller
or not. DMAC

clears this bit to 0 once software reads
CHx_SWHSSrcReg.SWHS_Ack_Src bit and
sees it as 1. Software can only set this bit to
1; it is not allowed to clear this bit to 0; only
DMAC can clear this bit.

NOTE:

SWHS_Req_Src bit is written only if the
corresponding write enable bit,

SWHS Req_Src_WE is asserted on the R/W
same register write operation and if the
Channelx is enabled in the
DMAC_ChEnReg register. This allows
software to set a bit in the
CHx_SWHSSrcReg register without
performing a read-modified write operation.
Values:

0x1 (ACTIVE_SWHS_REQ_SRC): Source
peripheral request for a dma transferOx0
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(INACTIVE_SWHS REQ_SRC): Source
peripheral is not requesting for a burst
transfer

Volatile: true
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3.17.4.19 CHn_SWHSDSTREG(0x100*n+40)

Bits Name Description Memory Access

63:6 RSVD Reserved bits R
Write Enable bit for Software Handshake
Last Request for Channel Destination.

NOTE: This bit always returns 0 on a

read back.

Values:

0x1 (ENABLE_SWHS LAST DST):

Enables write to the SWHS_LAST_DST

bit W
5 SWHS_LST_DST_WE 0x0 (DISABLE_SWHS_LAST_DST):

Disables write to the SWHS LAST DST

bit

Volatile: true

Software Handshake Last Request for
Channel Destination.

This bit is used to request LAST dma
destination data transfer if software
handshaking method is selected for the
destination of the corresponding channel.
This bit is ignored if software
handshaking is not enabled for the
destination of the Channelx or if the
destination of Channelx is not the fl ow
controller.
CHx_SWHSDstReg.SWHS_Req_Dst bit
must be set to 1 for DMAC to treat it as a
valid software handshaking request.

If
CHx_SWHSDstReg.SWHS_SglReq_Dst
is set to 1, the LAST request is for
SINGLE dma transaction (AXI burst
length = 1), else the request is treated as
a BURST transaction request.DMAC
clears this bit to 0 once software reads
CHx_SWHSDstReg.SWHS_Ack Dst bit
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and sets it as 1.

Software can only set this bit to 1; it is not
allowed to clear this bit to 0; only DMAC
can clear this bit.

SWHS_LST_DST NOTE: R/W
SWHS Lst Src bit is written only if the
corresponding write enable bit,
SWHS_Lst Src_ WE is asserted on the
same register write operation and if the
Channelx is enabled in the
DMAC_ChEnReg register. This allows
software to set a bit in the
CHx_SWHSDstReg  register  without
performing a read-modi fi ed write
operation.

Values:

0x1 (ACTIVE_SWHS_LAST_DST):
Destination peripheral indication to dmac
that the current transfer is the last transfer
0x0 (INACTIVE_SWHS_LAST_DST):
Destination peripheral indication that the
current transfer is not the last transfer
Volatile: true

Write Enable bit for Software Handshake
Single Request for Channel Destination.
NOTE:

This bit always returns 0 on a read block.
Values:

SWHS_SGLREQ_DST_WE 0x1 (ENABLE_SWHS_SGLREQ_DST):
Enables write to the
SWHS_SGLREQ_DST bit W
0x0 (DISABLE_SWHS_SGLREQ_DST):
Disables write to the
SWHS_SGLREQ_DST bit

Volatile: true
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SWHS_SGLREQ_DST

Software Handshake Single Request for
Channel Destination.This bit is used to
request SINGLE (AXI burst length = 1)
dma destination data transfer if software
handshaking method is selected for the
destination of the corresponding
channel.This bit is ignored if software
handshaking is not enabled for the
destination of the Channelx. The
functionality of this field depends on
whether the peripheral is the flow
controller.DMAC clears this bit to O once
software reads
CHx_SWHSDstReg.SWHS_Ack_Dst bit
and sees it as 1. Software can only set
this bit to 1; it is not allowed to clear this
bit to 0; only DMAC can clear this bit.
NOTE:

SWHS_SgIReq_Dst bit is written only if
the corresponding write enable bit,
SWHS_ SglReq_Dst WE is asserted on
the same register write operation and if R/W
the Channelx is enabled in the
DMAC_ChEnReg register. This allows
software to set a bit in the
CHx_SWHSDstReg register without
performing a read-modified write
operation.

Values:

0x1 (ACTIVE_SWHS_SGLREQ_DST):
Destination peripheral request for a single
dma transfer

0x0 (INACTIVE_SWHS_SGLREQ_DST):
Destination peripheral is not requesting
for a single transfer

Volatile: true
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Write Enable bit for Software Handshake
Request for Channel Destination.

NOTE:

This bit always returns 0 on a read block.
Values:

SWHS_REQ_DST_WE 0x1 (ENABLE_SWHS_REQ_DST): W
Enables write to the SWHS_REQ_DST
bit
0x0 (DISABLE_SWHS_REQ_DST):
Disables write to the SWHS_REQ_DST
bit
Volatile: true
Software Handshake Request for
Channel Destination.

This bit is used to request dma
destination data transfer if software
handshaking method is selected for the
destination of the corresponding
channel.This bit is ignored if software
handshaking is not enabled for the source
of the Channelx. The functionality of this
field depends on whether the peripheral
is the flow controller. DMAC clears this bit
to 0 once software reads
CHx_SWHSDstReg.SWHS_Ack_Dst bit
and sees it as 1. Software can only set
this bit to 1; it is not allowed to clear this
bit to 0; only DMAC can clear this bit.
NOTE:

SWHS_Req_Dst bit is written only if the
corresponding write enable bit,
SWHS_Req_Dst_WE is asserted on the

SWHS_REQ_DST same register write operation and if the R/W
Channelx is enabled in the
DMAC_ChEnReg register. This allows
software to set a bit in the
CHx_SWHSDstReg register without
performing a read-modified write
operation.

Values:
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0x1 (ACTIVE_SWHS_REQ_DST):
Destination peripheral request for a dma
transfer

0x0 (INACTIVE_SWHS_REQ_DST):
Destination peripheral is not requesting
for a burst transfer

Volatile: true
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3.17.4.20 CHn_BLK TFR_RESUMEREQREG(0x100*n +48)

Bits

63:1

0

Name

RSVD

BLK_TFR_RESUMEREQ

Description
Reserved bits
Block Transfer Resume Request during

Linked-List or Shadow-Register-based multi-

block transfer.

Values:

0x1 (ACTIVE_BLK_TFR_RESUMEREQ):
Request for resuming the block transfer0Ox1
(INACTIVE_BLK_TFR_RESUMEREQ): No

request to resume the block transfer

3.17.4.21 CHn_AXI_IDREG(0x100*n+50)

Bits

63:32

31:17

16

Name

RSVD_32t063

RSVD_17t031

AXI_WRITE_ID_SUFFIX

Description

Reserved bits
Reserved bits

AXI Write ID Suffix.

These bits form part of the AWID output of
AXI3/AX14 master interface.IDW =
DMAX_M_ID_WIDTHL2NC =
log2(DMAX_NUM_CHANNELS)The upper
L2NC+1 bits of awidN is derived from the
channel number which is currently
accessing the master interface.

This varies for LLI fetch and source data
transfer.For source data transfer, awidN for
channel1 4 b0000, awidN for channel8

4 b0111 and so on.

For LLI fetch access, awidN for channel1 4
b1000, awidN for channel8 4 b1111 and so
on.Lower bits are same as the value
programmed in
CHx_AXI_IDReg.AXI_Write_ID_Suffix filed.
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15:1 RSVD_1to031 Reserved bits R

AXI Read ID SuffixThese bits form part of
the ARID output of AXI3/AXI4 master
interface.IDW =
DMAX_M_ID_WIDTHL2NC =
log2(DMAX_NUM_CHANNELS)The upper
L2NC+1 bits of aridN is derived from the
channel number which is currently
accessing the master interface.This varies
0 AXI_READ_ID_SUFFIX  for LLI fetch and source data transfer. R/W
For source data transfer, aridN for
channel1 4 b0000, aridN for channel8 4
b0111 and so on.For LLI fetch access,
aridN for channel1 4 b1000, aridN for
channel8 4 b1111 and so on. Lower bits
are
same as the value programmed in
CHx_AXI_IDReg.AXl_Read_ID_Suffix filed.

3.17.4.22 CHn_AXI_ QOSREG(0x100*n+58)

Bits Name Description Memory Access

DMAC Channelx AXI
63:8 RSVD_DMAC_CHx_AXI_QOSREG_8to6 QOS Register (bits 8t063) R

3 Reserved bits
AXI ARQOS.These bits
74 AXI_ARQOS form the arqos output of R

AXl4 master interface.
AXlI AWQOS.These bits
3:0 AXI_AWQOS form the awqos output of R

AXI4 master interface.
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3.17.4.23 CHn_INTSTATUS ENABLEREG(0x100*n+80)

Bits Name Description Memory Access

63:32 RSVD_32to063 Reserved bits R
Channel Aborted Status Enable.0: Disable the

generation of Channel Aborted Interrupt in
CHx_INTSTATUSREG1: Enable the generation
of Channel Aborted Interrupt in
Enable_CH CHx_INTSTATUSREG
31 _ABORTED_IntStat Values: R/W
0x1 (ENABLE_CH_ABORTED): Enable the
generation of Channel Aborted Interrupt in
CH1_INTSTATUSREG 0x0
(DISABLE_CH_ABORTED): Disable the
generation of Channel Aborted Interrupt in
CH1_INTSTATUSREG
Channel Disabled Status Enable.O: Disable the
generation of Channel Disabled Interrupt in
CHx_INTSTATUSREG1: Enable the generation
of Channel Disabled Interrupt in
Enable_CH CHx_INTSTATUSREG
30 _DISABLED_IntStat Values: R/W
0x1 (ENABLE_CH_DISABLED): Enable the
generation of Channel Disabled Interrupt in
CH1_INTSTATUSREG 0x0
(DISABLE_CH_DISABLED): Disable the
generation of Channel Disabled Interrupt in
CH1_INTSTATUSREG
Channel Suspended Status
Enable. 0: Disable the generation of Channel
Suspended Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of Channel Suspended Interrupt in
Enable_CH CHx_INTSTATUSREG
29 _SUSPENDED_IntStat Values: R/W
0x1 (ENABLE_CH_SUSPENDED): Enable the
generation of Channel Suspended Interrupt in
CH1_INTSTATUSREG 0x0
(DISABLE_CH_SUSPENDED): Disable the
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generation of Channel Suspended Interrupt in
CH1_INTSTATUSREG
Channel Source Suspended Status
Enable. 0: Disable the generation of Channel
Source Suspended Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of Channel Source Suspended
Interrupt in CHx_INTSTATUSREG
Enable_CH_SRC Values:
28 _SUSPENDED_IntStat Ox1 (ENABLE_CH_SRC_SUSPENDED): R/W
Enable the generation of Channel Source
Suspended Interrupt in CH1_INTSTATUSREG
0x0 (DISABLE_CH_SRC_SUSPENDED):
Disable the generation of Channel Source
Suspended Interrupt in CH1_INTSTATUSREG
Channel Lock Cleared Status Enable.
0: Disable the generation of Channel LOCK
CLEARED Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of Channel LOCK CLEARED
Interrupt in CHx_INTSTATUSREG
Enable CH_LOCK Values: 0x1
27 _CLEARED_IntStat (ENABLE_CH_LOCK_CLEARED): Enable the R/W
generation of Channel LOCK CLEARED
Interrupt in CH1_INTSTATUSREG
0x0 (DISABLE_CH_LOCK_CLEARED):
Disable the generation of Channel LOCK
CLEARED Interrupt in CH1_INTSTATUSREG
26:22 RSVD_22t026 Reserved bits R

Slave Interface Write On Hold Error Status
Enable. 0: Disable the generation of Slave
Interface Write On Hold Error Interrupt
in CHx_INTSTATUSREG 1: Enable the
generation of Slave Interface Write On Hold
Error Interrupt in CHx_INTSTATUSREG

Enable_ SLVIF Values:
21 _WRONHOLD 0x1 (ENABLE_SLVIF_WRONHOLD_ERRY): R/W
_ERR_IntStat Enable the generation of Slave Interface Write
On Hold Error Interrupt in
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CH1_INTSTATUSREG 0x0
(DISABLE_SLVIF_WRONHOLD_ERRY):
Disable the generation of Slave Interface Write
On Hold Error Interrupt in
CH1_INTSTATUSREG

Shadow Register Write On Valid Error Status
Enable. 0: Disable the generation of Shadow
Register Write On Valid Error Interrupt in
CHx_INTSTATUSREG 1: Enable the

generation of Shadow register Write On Valid

Enable_SLVIF Error Interrupt in CHx_INTSTATUSREG
_SHADOWREG Values:
20 _WRON_VALID 0x1 R/W
_ERR_IntStat (ENABLE_SLVIF_SHADOWREG_WRON_VAL
ID_ERR):

Enable the generation of Shadow register Write
On Valid Error  Interrupt  in
CH1_INTSTATUSREG 0x0
(DISABLE_SLVIF_SHADOWREG_WRON_VA
LID_ERR):

Disable the generation of Shadow Register
Write On Valid Error Interrupt in
CH1_INTSTATUSREG

Slave Interface Write On Channel Enabled
Error Status Enable.

0: Disable the generation of Slave Interface
Write On Channel enabled Error Interrupt in
CHx_INTSTATUSREG 1: Enable the

generation of Slave Interface Write On Channel

Enable_SLVIF enabled Error Interrupt in
_WRONCHEN CHx_INTSTATUSREG Values:
19 _ERR_IntStat 0x1 (ENABLE_SLVIF_WRONCHEN_ERR): R/W

Enable the generation of Slave Interface Write
On Channel enabled Error  Interrupt in
CH1_INTSTATUSREG 0x0
(DISABLE_SLVIF_WRONCHEN_ERR):
Disable the generation of Slave Interface Write
On Channel enabled Error Interrupt in
CH1_INTSTATUSREG
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Slave Interface Read to write Only Error Status

Enable. 0: Disable the generation of Slave

Interface Read to Write only Error Interrupt

in CHx_INTSTATUSREG 1: Enable the

generation of Slave Interface Read to Write

Only Error Interrupt in CHx_INTSTATUSREG
Enable_SLVIF_RD2RW Values:

18 @) 0x1 (ENABLE_SLVIF_RD2RWO_ERR): Enable R/'W
_ERR_IntStat the generation of Slave Interface Read to Write
Only Error Interrupt in

CH1_INTSTATUSREG 0x0
(DISABLE_SLVIF_RD2RWO_ERR): Disable
the generation of Slave Interface Read to Write
only Error Interrupt in CH1_INTSTATUSREG
Slave Interface Write to Read Only Error Status
Enable. 0: Disable the generation of Slave
Interface Write to Read only Error Interrupt
in CHx_INTSTATUSREG 1: Enable the
generation of Slave Interface Write to Read
Only Error Interrupt in CHx_INTSTATUSREG
Enable_SLVIF_WR2RO Values:

17 _ERR_IntStat 0x1 (ENABLE_SLVIF_WR2RO_ERR): Enable R/W
the generation of Slave Interface Write to Read
Only Error Interrupt in CH1_INTSTATUSREG
0x0 (DISABLE_SLVIF_WR2RO_ERR): Disable
the generation of Slave Interface Write to Read
only Error Interrupt in CH1_INTSTATUSREG
Slave Interface Decode Error Status
Enable. 0: Disable the generation of Slave
Interface Decode Error Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of Slave Interface Decode Error
Interrupt in CHx_INTSTATUSREG

Enable_SLVIF_DEC Values:

16 _ERR_IntStat 0x1 (ENABLE_SLVIF_DEC_ERR): Enable the R/W
generation of Slave Interface Decode Error
Interrupt in CH1_INTSTATUSREG
0x0 (DISABLE_SLVIF_DEC_ERR): Disable the
generation of Slave Interface Decode Error
Interrupt in CH1_INTSTATUSREG
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15 RSVD_15 Reserved bit R

Slave Interface Multi Block type Error Status
Enable. 0: Disable the generation of Slave
Interface Multi Block type Error Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of Slave Interface Multi Block type
Error Interrupt in CHx_INTSTATUSREG
Enable_SLVIF Values:
14 _MULTIBLKTYPE 0x1 (ENABLE_SLVIF_MULTIBLKTYPE_ERR): R/W
_ERR_IntStat Enable the
generation of Slave Interface Multi Block type
Error Interrupt in
CH1_INTSTATUSREG 0x0
(DISABLE_SLVIF_MULTIBLKTYPE_ERRY):
Disable the
generation of Slave Interface Multi Block type
Error Interrupt in CH1_INTSTATUSREG
Shadow register or LLI Invalid Error Status
Enable. 0: Disable the generation of Shadow
Register or LLI Invalid Error Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of Shadow Register or LLI Invalid
Error Interrupt in CHx_INTSTATUSREG
Enable. SHADOWREG Values:
13 _OR_LLI_INVALID 0x1 R/W
_ERR_IntStat (ENABLE_SHADOWREG_OR_LLI_INVALID_E
RR):
Disable the generation of Shadow Register or
LLI Invalid Error  Interrupt  in
CH1_INTSTATUSREG 0x0
(DISABLE_SHADOWREG_OR_LLI_INVALID_
ERR):
Enable the generation of Shadow Register or
LLI Invalid Error Interrupt in
CH1_INTSTATUSREG
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LLI WRITE Slave Error Status Enable.O:
Disable the generation of LLI WRITE Slave
Error Interrupt in CHx_INTSTATUSREG1:
Enable the generation of LLI WRITE Slave
Error Interrupt in CHx_INTSTATUSREG
Enable LLI WR SLV Values:
12 _ERR_IntStat 0x1 (ENABLE_LLI_WR_SLV_ERR): Enable R/W
the generation of LLI WRITE Slave Error
Interrupt in CH1_INTSTATUSREGOx0
(DISABLE_LLI_WR_SLV_ERR):
Disable the generation of LLI WRITE Slave
Error Interrupt in CH1_INTSTATUSREG
LLI Read Slave Error Status
Enable. 0: Disable the generation of LLI Read
Slave Error Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of LLI Read Slave Error Interrupt in
Enable_LLI_RD CHx_INTSTATUSREG
11 _SLV_ERR_IntStat Values: R/W
0x1 (ENABLE_LLI_RD_SLV_ERR): Enable
the generation of LLI Read Slave Error
Interrupt in CH1_INTSTATUSREG 0x0
(DISABLE_LLI_RD_SLV_ERR): Disable the
generation of LLI Read Slave Error Interrupt in
CH1_INTSTATUSREG
LLI WRITE Decode Error Status Enable.
0: Disable the generation of LLI WRITE
Decode Error Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of LLI WRITE Decode Error
Interrupt in CHx_INTSTATUSREG
Enable_LLI_WR Values:
10 _DEC_ERR_IntStat 0x1 (ENABLE_LLI_WR_DEC_ERR): Disable R/W
the generation of LLI WRITE Decode Error
Interrupt in CH1_INTSTATUSREG
0x0 (DISABLE_LLI_WR_DEC_ERR): Enable
the generation of LLI WRITE Decode Error
Interrupt in CH1_INTSTATUSREG

% 261 U 4k 472 71



O s
« > canaan PREMATE AT

LLI Read Decode Error Status Enable.
0: Disable the generation of LLI Read Decode
Error Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of LLI Read Decode Error Interrupt
in CHx_INTSTATUSREG

Enable_LLI_RD Values:

_DEC_ERR_IntStat 0x1 (ENABLE_LLI_RD _DEC_ERR): Enable R/W
the generation of LLI Read Decode Error
Interrupt in CH1_INTSTATUSREG
0x0 (DISABLE_LLI_RD_DEC_ERR): Disable
the generation of LLI Read Decode Error
Interrupt in CH1_INTSTATUSREG
Destination Slave Error Status Enable.
0: Disable the generation of Destination Slave
Error Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of Destination Slave Error Interrupt

Enable_DST in CHx_INTSTATUSREG

_SLV_ERR_IntStat Values: R/W
0x1 (ENABLE_DST_SLV_ERR): Enable the
generation of Destination Slave Error Interrupt
in CH1_INTSTATUSREG 0x0
(DISABLE_DST_SLV_ERR): Disable the
generation of Destination Slave Error Interrupt
in CH1_INTSTATUSREG
Source Slave Error Status
Enable. 0: Disable the generation of Source
Slave Error Interrupt in CHx_INTSTATUSREG
1: Enable the generation of Source Slave
Error Interrupt in CHx_INTSTATUSREG

Enable_SRC Values:

_SLV_ERR_IntStat 0x1 (ENABLE_SRC_SLV_ERR): Enable the R/W
generation of Source Slave Error Interrupt in
CH1_INTSTATUSREG 0x0
(DISABLE_SRC_SLV_ERR): Disable the
generation of Source Slave Error Interrupt in
CH1_INTSTATUSREG
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Enable_DST
_DEC_ERR _IntStat

Enable_SRC
_DEC_ERR_IntStat

Enable DST
_TRANSCOMP_IntStat

Destination Decode Error Status

Enable. 0: Disable the generation of
Destination Decode Error Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of Destination Decode Error
Interrupt in CHx_INTSTATUSREG

Values:

0x1 (ENABLE_DST_DEC_ERR): Enable the R/W
generation of Destination Decode Error
Interrupt in CH1_INTSTATUSREG

0x0 (DISABLE_DST_DEC_ERR): Disable the
generation of Destination Decode Error
Interrupt in CH1_INTSTATUSREG

Source Decode Error Status Enable. 0:
Disable the generation of Source Decode
Error Interrupt in

CHx_INTSTATUSREG 1: Enable the
generation of Source Decode Error Interrupt in
CHx_INTSTATUSREG

Values: R/W
0x1 (ENABLE_SRC_DEC_ERR): Enable the
generation of Source Decode Error Interrupt in
CH1_INTSTATUSREG 0x0
(DISABLE_SRC_DEC_ERR): Disable the
generation of Source Decode Error Interrupt in
CH1_INTSTATUSREG

Destination Transaction Completed Status
Enable. 0: Disable the generation of
Destination Transaction complete Interrupt in
CHx_INTSTATUSREG 1: Enable the
generation of Destination Transaction
complete Interrupt in CHx_INTSTATUSREG
Values:

0x1 (ENABLE_DST_TRANSCOMP): Enable R/W
the generation of Destination Transaction
complete Interrupt in CH1_INTSTATUSREG
0x0 (DISABLE_DST_TRANSCOMP): Disable
the generation of Destination Transaction
complete Interrupt in CH1_INTSTATUSREG
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Source Transaction Completed Status
Enable. 0: Disable the generation of Source
Transaction Complete Interrupt in
CHx_INTSTATUSREG 1: Enable the generation
of Source Transaction Complete Interrupt in
CHx_INTSTATUSREG

Enable_SRC Values:

_TRANSCOMP_IntStat 0x1 (ENABLE_SRC_TRANSCOMP): Enable the R/'W
generation of Source Transaction Complete
Interrupt in CH1_INTSTATUSREG
0x0 (DISABLE_SRC_TRANSCOMP): Disable
the generation of Source Transaction Complete
Interrupt in CH1_INTSTATUSREG

RSVD_2 Reserved bit R

DMA Transfer Done Interrupt Status
Enable. 0: Disable the generation of DMA
Transfer Done Interrupt in
CHx_INTSTATUSREG
1: Enable the generation of DMA Transfer Done
Enable_DMA_TFR Interrupt in CHx_INTSTATUSREG
_DONE_IntStat Values: R/W
0x1 (ENABLE_DMA_TFR_DONE): Enable the
generation of DMA Transfer Done Interrupt in
CH1_INTSTATUSREG 0x0
(DISABLE_DMA_TFR_DONE): Disable the
generation of DMA Transfer Done Interrupt in
CH1_INTSTATUSREG
Block Transfer Done Interrupt Status
Enable. 0: Disable the generation of Block
Transfer Done Interrupt in
CHx_INTSTATUSREG 1: Enable the generation
of Block Transfer Done Interrupt in
CHx_INTSTATUSREG
Enable BLOCK Values: R/W
_TFR_DONE_IntStat  Ox1 (ENABLE_BLOCK_TFR_DONE): Enable
the generation of Block Transfer Done Interrupt
in CH1_INTSTATUSREG 0x0
(DISABLE_BLOCK_TFR_DONE): Disable the
generation of Block Transfer Done Interrupt in
CH1_INTSTATUSREG
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3.17.4.24 CHn_INTSTATUS(0x100*n+88)

Bits Name Description Memory Access
63:32 RSVD_32t063 Reserved bits R
Channel Aborted.

This indicates to the software that the
corresponding channel in DMAC is aborted.
0: Channel is not aborted 1: Channel is aborted
Error Interrupt is generated if the
corresponding bit in
CHx_INTSTATUS_ENABLEReg is enabled.
This bit is cleared to 0 on writing 1 to the

31 CH_ABORTED_IntStat corresponding channel interrupt clear bit in R
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_CH_ABORTED): Channel is
aborted 0x0 (INACTIVE_CH_ABORTED):
Channel is not aborted Volatile: true
Channel Disabled.
This indicates to the software that the
corresponding channel in DMAC is disabled.
0: Channel is not disabled. 1: Channel is
disabled.
Error Interrupt is generated if the
corresponding bit in
CHx_INTSTATUS_ENABLEReg is

30 CH_DISABLED IntStat enabled.This bit is cleared to 0 on writing 1to R
the corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_CH_DISABLED): Channel is
disabled 0x0 (INACTIVE_CH_DISABLED):

Channel is not disabled Volatile: true
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Channel Suspended.
This indicates to the software that the
corresponding channel in DMAC is suspended.
0: Channel is not suspended. 1: Channel is
suspended.
Error Interrupt is generated if the
corresponding bit in
CHx_INTSTATUS_ENABLEReg is enabled.
29 CH_SUSPENDED _IntSta This bit is cleared to 0 on writing 1 to the R
t corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_CH_SUSPENDED): Channel is
suspended 0x0
(INACTIVE_CH_SUSPENDED): Channel is not
suspended
Volatile: true
Channel Source Suspended.
This indicates to the software that the
corresponding channel source data transfer in
DMAC is suspended. 0: Channel source
is not suspended 1: Channel Source is
suspended.
Error Interrupt is generated if the
corresponding bit in
CH_SRC CHx_INTSTATUS_ENABLEReg is enabled.
28 _SUSPENDED _IntStat  This bit is cleared to 0 on writing 1 to the R
corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_CH_SRC_SUSPENDED):
Channel Source is suspended
0x0 (INACTIVE_CH_SRC_SUSPENDED):
Channel source is not suspended

Volatile: true

% 266 U JL 472 71



O s
« > canaan PREMATE AT

Channel Lock Cleared.
This indicates to the software that the locking
of the corresponding channel in DMAC is
cleared.
0: Channel locking is not cleared. 1: Channel
locking is cleared.
Channel locking is cleared by DMAC during the
following situations:Channel locking is cleared
and the channel locking settings in CHx_CFG
register is reset if DMAC disables the channel
upon request from software.Channel locking is
27 CH_LOCK cleared and the channel locking settings in R
_CLEARED _IntStat CHx_CFG register is reset if DMAC disables
the channel upon receiving error response on
the master interface.This bit is cleared to 0 on
enabling the channel. Values:
0x1 (ACTIVE_CH_LOCK_CLEARED): Channel
Locking is cleared
0x0 (INACTIVE_CH_LOCK_CLEARED):
Channel locking is not cleared, if present.
Volatile: true

26:22 RSVD_22t026 Reserved bits R
Slave Interface Write  On Hold

Error. This error occurs if an illegal write
operation is performed on a register; this
happens if a write operation is performed on a
channel register when DMAC is in Hold mode.
0: No Slave Interface Write On Hold
Errors. 1: Slave Interface Write On Hold Error
detected. Error Interrupt is generated if the
corresponding bit in

SLVIF_WRONHOLD CHx_INTSTATUS_ENABLEReg is enabled.

21 _ERR_IntStat This bit is cleared to 0 on writing 1 to the R

corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_SLVIF_WRONHOLD_ERR):
Slave Interface Write On Hold
Error detected 0x0
(INACTIVE_SLVIF_WRONHOLD_ERR): No

% 267 T 4L 472 T



1\
%D'
oyl

RHTATE ETRAE

Slave

Interface Write On Hold Errors Volatile: true

Shadow Register Write On Valid
Error. This error occurs if shadow register
based multi-block transfer is enabled and
software tries to write to the shadow register
when CHx_CTL.ShadowReg_Or_LLI_Valid bit
is 1.
0: No Slave Interface Shadow Register Write
On Valid Errors.
1: Slave Interface Shadow Register Write On
Valid Error detected.
Error Interrupt is generated if the

SLVIF_SHADOWREG corresponding bit in

20 _WRON_VALID CHx_INTSTATUS_ENABLEReg is enabled. R

_ERR_IntStat This bit is cleared to 0 on writing 1 to the
corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1
(ACTIVE_SLVIF_SHADOWREG_WRON_VALI
D_ERR):
Slave Interface Shadow Register Write On
Valid Error detected
0x0
(INACTIVE_SLVIF_SHADOWREG_WRON_V
ALID_ERR):
No Slave Interface Shadow Register Write On

Valid Errors Volatile: true
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Slave Interface Write On Channel Enabled
Error. This error occurs if an illegal write
operation is performed on a register; this
happens if a write operation is performed on a
register when the channel is enabled and if it is
not allowed for the corresponding register as
per the DMAC specification.
0: No Slave Interface Write On Channel
Enabled Errors.
1: Slave Interface Write On Channel Enabled
Error detected.
19 SLVIF_WRONCHEN Error Interrupt is generated if the R

_ERR_IntStat corresponding bit in
CHx_INTSTATUS_ENABLEReg is enabled.
This bit is cleared to 0 on writing 1 to the
corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_SLVIF_WRONCHEN_ERR):
Slave Interface Write On Channel Enabled
Error detected 0x0
(INACTIVE_SLVIF_WRONCHEN_ERR): No
Slave
Interface Write On Channel Enabled Errors
Volatile: true
Slave Interface Read to write Only
Error. This error occurs if read operation is
performed to a Write Only register.
0: No Slave Interface Read to Write Only
Errors. 1: Slave Interface Read to Write Only
Error detected. Error Interrupt is generated if
the corresponding bit in
CHx_INTSTATUS_ENABLEReg is enabled.

SLVIF_RD2RWO This bit is cleared to 0 on writing 1 to the

18 _ERR_IntStat corresponding channel interrupt clear bit in R

CHx_IntClearReg register.
Values:
0x1 (ACTIVE_SLVIF_RD2RWO_ERR): Slave
Interface Read to Write Only
Error detected 0x0
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(INACTIVE_SLVIF_RD2RWO_ERR): No Slave
Interface Read to Write Only Errors

Volatile: true

Slave Interface Write to Read Only
Error. This error occurs if write operation is
performed to a Read Only register.
0: No Slave Interface Write to Read Only
Errors. 1: Slave Interface Write to Read Only
Error detected. Error Interrupt is generated if
the corresponding bit in
CHx_INTSTATUS_ENABLEReg is enabled.

SLVIF_WR2RO This bit is cleared to 0 on writing 1 to the

17 _ERR_IntStat corresponding channel interrupt clear bit in R

CHx_IntClearReg register.

Values:

0x1 (ACTIVE_SLVIF_WR2RO_ERR): Slave
Interface Write to Read Only

Error detected 0x0

(INACTIVE_SLVIF_WR2RO_ERR): No Slave
Interface Write to Read Only Errors
Volatile: true
Slave Interface Decode Error.
Decode Error generated by DMAC during
register access. This error occurs if the register
access is to invalid address in Channelx
register space resulting in error response by
DMAC slave interface.
0: No Slave |Interface Decode
errors. 1: Slave Interface Decode Error
detected. Error Interrupt is generated if the
corresponding bit in

16 SLVIF_DEC_ERR_IntSta CHxINTSTATUS_ENABLEReg is enabled. R

t This bit is cleared to 0 on writing 1 to the

corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_SLVIF_DEC_ERR): Slave
Interface Decode Error
detected 0x0 (INACTIVE_SLVIF_DEC_ERR):
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No Slave Interface Decode errors
Volatile: true
15 RSVD_15 Reserved bit R

Slave Interface Multi Block type
Error. This error occurs if multi-block transfer
type programmed in CHx_CFG register
(SRC_MLTBLK_TYPE and
DST_MLTBLK_TYPE) is invalid. This error
condition causes the DMAC to halt the
corresponding channel gracefully; Error
Interrupt is generated if the corresponding
channel error interrupt mask bit is set to 0 and
the channel waits till software writes (any
value) to CHx_BLK_TFR_ResumeRegReg to

indicate valid multi- block transfer type

availability.
14 SLVIF_MULTIBLKTYPE 0: No Multi-block transfer type Errors. 1: Multi- R
_ERR_IntStat block transfer type Error detected.

Error Interrupt is generated if the
corresponding bit in
CHx_INTSTATUS_ENABLEReg is enabled.
This bit is cleared to 0 on writing 1 to the
corresponding channel interrupt clear bit in
CHx_IntClearReg register.

Values:

0x1 (ACTIVE_SLVIF_MULTIBLKTYPE_ERR):
Multi-block

transfer type Error detected
0x0
(INACTIVE_SLVIF_MULTIBLKTYPE_ERR):
No Multi-

block transfer type Errors Volatile: true
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Shadow register or LLI Invalid
Error. This error occurs if
CHx_CTL.ShadowReg_Or_LLI Valid bit is
seen to be 0 during DMAC Shadow Register /
LLI fetch phase. This error condition causes
the DMAC to halt the corresponding channel
gracefully; Error Interrupt is generated if the
corresponding channel error interrupt mask bit
is set to 0 and the channel waits till software
writes (any value) to
CHx_BLK_TFR_ResumeRegReg to indicate
valid Shadow Register availability.In the case
of LLI pre-fetching,
ShadowReg Or_LLI Invalid_ERR Interrupt is
not generated even if
ShadowReg_Or_LLI_Valid bit is seen to be 0
SHADOWREG_OR_LLI for the pre- fetched LLI. In this case, DMAC re-
13 _INVALID_ERR_IntStat attempts the LLI fetch operation after R
completing the current block transfer and
generates ShadowReg_Or_LLI Invalid ERR
Interrupt only if ShadowReg Or_LLI Valid bit
is still seen to be 0.
0: No Shadow Register / LLI Invalid
errors. 1: Shadow Register / LLI Invalid error
detected. Error Interrupt is generated if the
corresponding bit in
CHx_INTSTATUS_ENABLEReg is enabled.
This bit is cleared to 0 on writing 1 to the
corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1
(ACTIVE_SHADOWREG_OR_LLI_INVALID _E
RR):
Shadow Register / LLI Invalid error
detected 0x0
(INACTIVE_SHADOWREG_OR _LLI_INVALID
_ERR): No
Shadow Register / LLI Invalid errors Volatile:

true
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LLI WRITE Slave Error. Slave Error detected
by Master Interface during LLI write- back
operation. This error occurs if the slave
interface on which LLI resides issues a Slave
Error. This error condition causes the DMAC to
disable the corresponding channel gracefully;
the DMAC_ChEnReg.CH_EN1 bit which
received the error is set to 0.
0: No LLI write Slave Errors. 1: LLI Write
SLAVE Error detected. Error Interrupt is
12 LLI_ WR_SLV_ERR_IntSt generated if the corresponding bit in R

at CHx_INTSTATUS_ENABLEReg is enabled.
This bit is cleared to 0 on writing 1 to the
corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_LLI_WR_SLV): LLI Write SLAVE
Error detected Ox0 (INACTIVE_LLI_WR_SLV):
No LLI write Slave Errors Volatile: true
LLI Read Slave Error. Slave Error detected by
Master Interface during LLI read operation.
This error occurs if the slave interface on which
LLI resides issues a Slave Error. This error
condition causes the DMAC to disable the
corresponding channel gracefully; the
DMAC_ChEnReg.CH_EN1 bit which received
the error is set to 0.
0: No LLI Read Slave Errors. 1: LLI read
Slave Error detected. Error Interrupt is
generated if the corresponding bit in

11 LLI_RD_SLV_ERR_IntSt CHx_INTSTATUS_ENABLEReg is enabled. @R

at This bit is cleared to 0 on writing 1 to the
corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_LLI_RD_SLV_ERR): LLI read
Slave Error detected
0x0 (INACTIVE_LLI_RD_SLV_ERR): No LLI
Read Slave Errors

Volatile: true
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LLI WRITE Decode Error.
Decode Error detected by Master Interface
during LLI write-back operation. This error
occurs if the access is to invalid address and a
Decode Error is returned from
interconnect/slave. This error condition causes
the DMAC to disable the corresponding
channel gracefully; the
DMAC_ChEnReg.CH_EN1 bit which received
the error is set to 0.
0: NO LLI Write Decode
Errors. 1:  LLI write Decode Error
10 LLI WR_DEC_ERR_IntS detected. Error Interrupt is generated if the R

tat corresponding bit in
CHx_INTSTATUS_ENABLEReg is enabled.
This bit is cleared to 0 on writing 1 to the
corresponding channel interrupt clear bit in
CHx_IntClearReg register.
Values:
0x1 (ACTIVE_LLI_WR_DEC_ERR): LLI write
Decode Error detected
0x0 (INACTIVE_LLI_WR_DEC_ERR): NO LLI
Write Decode Errors
Volatile: true
LLI Read Decode Error. Decode Error detected
by Master Interface during LLI read operation.
This error occurs if the access is to invalid
address and a Decode Error is returned from
interconnect/slave. This error condition causes
the DMAC to disable the corresponding
channel gracefully; the
DMAC_ChEnReg.CH_EN1 bit which received
the error is set to 0.
0:NO LLI Read Decode Errors. 1: LLI Read
Decode Error detected Error Interrupt is
generated if the corresponding bit in

9 LLI_RD_DEC_ERR_IntSt CHx_INTSTATUS_ENABLEReg is R

at enabled.This bit is cleared to 0 on writing 1 to

the corresponding channel interrupt clear bit in

CHx_IntClearReg register.

o274 T 472 T



8

oL

4~ canaan

RHTATE ETRAE

DST_SLV_ERR_IntStat

SRC_SLV_ERR_IntStat

Values:

0x1 (ACTIVELLI_RD_DEC_ERR_): LLI Read
Decode Error detected

0x0 (INACTIVE_LLI_RD_DEC_ERR): NO LL
Read Decode

Errors Volatile: true

Destination Slave Error. Slave Error detected

by Master Interface during destination data

transfer. This error occurs if the slave interface

to which the data is written issues a Slave

Error. This error condition causes the DMAC to

disable the corresponding channel gracefully;
the DMAC_ChEnReg.CH_EN bit
corresponding to the channel which received

the error is set to 0.

0: No Destination Slave Errors 1: Destination

Slave Errors Detected This bit is cleared to O

on writing 1 to the corresponding channel

R

interrupt clear bit in CHx_IntClearReg register.

Values:

0x1 (ACTIVE_DST_SLV_ERR): Destination
Slave Errors Detected

0x0 (INACTIVE_DST_SLV_ERR): No
Destination Slave Errors

Volatile: true

Source Slave Error. Slave Error detected by
Master Interface during source data transfer.
This error occurs if the slave interface from
which the data is read issues a Slave Error.
This error condition causes the DMAC to
disable the corresponding channel gracefully;
the DMAC_ChEnReg.CH_EN bit
corresponding to the channel which received
the error is set to 0.

0:No Source Slave Errors 1: Source Slave
Error Detected This bit is cleared to 0 on
writing 1 to the corresponding channel interru

clear bit in CHx_IntClearReg register. Values

R

pt

0x1 (ACTIVE_SRC_SLV_ERR): Source Slave

Error Detected 0x0
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(INACTIVE_SRC_SLV_ERR): No Source
Slave Errors Volatile: true
Destination Decode Error. Decode Error
detected by Master Interface during destination
data transfer. This error occurs if the access is
to invalid address and a Decode Error is
returned from interconnect/slave. This error
condition causes the DMAC to disable the
corresponding channel gracefully; the
DMAC_ChEnReg.CH_EN bit corresponding to
the channel which received the error is set to 0.
0: No destination Decode Errors. 1:
Destination Decode Error Detected This bit is
DST_DEC_ERR_IntStat cleared to 0 on writing 1 to the corresponding R
channel interrupt clear bit in CHx_IntClearReg
register. Values:
0x1 (ACTIVE_DST_DEC_ERR): Destination
Decode Error Detected
0x0 (INACTIVE_DST_DEC_ERR): No
destination Decode Errors.
Volatile: true
Source Decode Error. Decode Error detected
by Master Interface during source data
transfer. This error occurs if the access is to
invalid address and a Decode Error is returned
from interconnect/slave. This error condition
causes the DMAC to disable the corresponding
channel gracefully; the
DMAC_ChEnReg.CH_EN bit corresponding to
the channel which received the error is set to 0.
0:No Source Decode Errors. 1: Source
SRC_DEC_ERR_IntStat Decode Error detected. This bit is clearedto 0 R
on writing 1 to the corresponding channel
interrupt clear bit in CHx_IntClearReg register.
Values:
0x1 (ACTIVE_SRC_DEC_ERR): Source
Decode Error detected
0x0 (INACTIVE_SRC_DEC_ERR): No Source

Decode Errors Volatile: true
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Destination Transaction Completed. This bit is
cleared to 0 on writing 1 to the corresponding
channel interrupt clear bit in CHx_IntClearReg
register or on enabling the channel (needed

when interrupt is not enabled.

Values:
4 DST_TRANSCOMP_IntS 0x1 (ACTIVE_DST_TRANSCOMP): R
tat Destination transaction is complete0Ox0

(INACTIVE_DST_TRANSCOMP): Destination
transaction is not complete

Volatile: true

Source Transaction Completed. This bit is
cleared to 0 on writing 1 to the corresponding
channel interrupt clear bit in CHx_IntClearReg
register or on enabling the channel (needed

when interrupt is not enabled.

Values:
3 SRC_TRANSCOMP_IntS 0x1 (ACTIVE_SRC_TRANSCOMP): Source R
tat transaction is completeOx0

(INACTIVE_SRC_TRANSCOMP): Source
transation is not complete
Volatile: true

2 RSVD_2 Reserved bit R

DMA Transfer Done. This indicates to the
software that the DMAC has completed the
requested DMA transfer.The DMAC sets this
bit to 1 along with setting
CHx_INTSTATUS.BLOCK_TFR_DONE bit to
1 when the last block transfer is completed.
0: DMA Transfer not completed. 1: DMA

Transfer Completed This bit is cleared to 0 on

DMA_TFR_DONE writing 1 to the corresponding channel
1 _IntStat interrupt clear bit in CHx_IntClearReg register. R
Values:

0x1 (DMA_TFR_COMPLETED): DMA
Transfer completed 0x0
(DMA_TFR_NOT_COMPLETE): DMA
Transfer not complete

Volatile: true
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BLOCK_TFR
_DONE._IntStat

Block Transfer Done. This indicates to the
software that the DMAC has completed the
requested block transfer. The DMAC sets this
bit to 1 when the transfer is successfully
completed. 0: Block Transfer not completed.
1: Block Transfer completed. This bit is
cleared to 0 on writing 1 to the corresponding
channel interrupt clear bit in CHx_IntClearReg
register. Values: R
0x1 (BLOCK_TFR_COMPLETED): Block
Transfer completed 0x0
(BLOCK_TFR_NOT_COMPLETE): Block
Transfer not complete

Volatile: true
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3.17.4.25 CHn_INTSIGNAL ENABLEREG(0x100*n+90)

Bits Name Description Memory Access

63:32 RSVD_32to63 Reserved bits R
Channel Aborted Signal Enable. 0: Disable the

propagation of Channel Aborted Interrupt to generate
a port level interrupt 1: Enable the propagation of

Channel Aborted Interrupt to generate a port level

Enable CH interrupt
_ABORTED Values:
31 _IntSignal 0x1 (ENABLE_CH_ABORTED_IntSignal): Enable the R/W

propagation of Channel Aborted Interrupt to generate
a port level interrupt 0x0

(DISABLE_CH_ABORTED _IntSignal): Disable the
propagation of Channel Aborted Interrupt to generate
a port level interrupt

Channel Disabled Signal Enable. 0: Disable the
propagation of Channel Disabled Interrupt to generate
a port level interrupt 1: Enable the propagation of

Channel Disabled Interrupt to generate a port level

Enable_CH interrupt
_DISABLED Values:
30 _IntSignal 0x1 (ENABLE_CH_DISABLED_IntSignal): Enable the R/W

propagation of Channel Disabled Interrupt to generate
a port level interrupt 0x0

(DISABLE_CH_DISABLED_ IntSignal): Disable the
propagation of Channel Disabled Interrupt to generate
a port level interrupt

Channel Suspended Signal Enable. 0: Disable the
propagation of Channel Suspended Interrupt to
generate a port level interrupt 1: Enable the

propagation of Channel Suspended Interrupt to

Enable CH generate a port level interrupt
_SUSPENDED Values:
29 _IntSignal 0x1 (ENABLE_CH_SUSPENDED IntSignal): Enable R/W

the propagation of Channel Suspended Interrupt to
generate a port level interrupt 0x0
(DISABLE_CH_SUSPENDED_IntSignal): Disable the

propagation of Channel Suspended Interrupt to
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generate a port level interrupt

Channel Source Suspended Signal Enable. O:
Disable the propagation of Channel Source
Suspended Interrupt to generate a port level

interrupt 1: Enable the propagation of Channel Source

Suspended Interrupt to generate a port level interrupt

Enable_CH Values:
_SRC 0x1 (ENABLE_CH_SRC_SUSPENDED _IntSignal):

28 _SUSPENDED Enable the propagation of Channel Source R/W
_IntSignal Suspended Interrupt to generate a port

level interrupt 0x0
(DISABLE_CH_SRC_SUSPENDED_ IntSignal):
Disable the propagation of Channel Source
Suspended Interrupt to generate a port level interrupt
Channel Lock Cleared Signal Enable. 0: Disable the
propagation of Channel Lock Cleared Interrupt to
generate a port level interrupt 1: Enable the
propagation of Channel Lock Cleared Interrupt to

generate a port level interrupt

Enable CH Values:
_LOCK 0x1 (ENABLE_CH_LOCK_CLEARED_IntSignal):

27 _CLEARED Enable the R/W
_IntSignal propagation of Channel Lock Cleared Interrupt to

generate a port level

interrupt 0x0
(DISABLE_CH_LOCK_CLEARED_IntSignal): Disable
the propagation of Channel Lock Cleared Interrupt to
generate a port level interrupt

26:22 RSVD _22t026 Reserved bits R
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Slave Interface Write On Hold Error Signal
Enable. 0: Disable the propagation of Slave Interface
Write On Hold Error Interrupt to generate a port
level interrupt 1: Enable the propagation of Slave
Interface Write On Hold Error Interrupt to generate a
port level interrupt

Enable_SLVIF  Values:

21 _WRONHOLD  0x1 (ENABLE_SLVIF_WRONHOLD_ERR_IntSignal): R/W

_ERR_IntSignal Enable the propagation of Slave Interface Write On
Hold Error Interrupt to generate a port level
interrupt 0x0
(DISABLE_SLVIF_WRONHOLD_ERR_IntSignal):
Disable the propagation of Slave Interface Write On
Hold Error Interrupt to generate a port level interrupt
Shadow Register Write On Valid Error Signal
Enable. 0: Disable the propagation of Shadow
Register Write On Valid Error Interrupt to generate
a port level interrupt 1: Enable the propagation of
Shadow register Write On Valid Error Interrupt to

Enable_SLVIF  generate a port level interrupt

_SHADOWREG Values:

20 _WRON_VALID 0x1 R/W

_ERR_IntSignal (ENABLE_SLVIF_SHADOWREG_WRON_VALID_ER
R_IntSignal):
Enable the propagation of Shadow register Write On
Valid Error Interrupt to generate a port level
interrupt 0x0
(DISABLE_SLVIF_SHADOWREG_WRON_VALID_E
RR_IntSignal):
Disable the propagation of Shadow Register Write On

Valid Error Interrupt to generate a port level interrupt
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Slave Interface Write On Channel Enabled Error
Signal Enable. 0: Disable the propagation of Slave
Interface Write On Channel enabled Error Interrupt to
generate a port level interrupt  1: Enable the
propagation of Slave Interface Write On Channel
enabled Error Interrupt to generate a port level

Enable_SLVIF interrupt Values:

19 _WRONCHEN  0x1 (ENABLE_SLVIF_WRONCHEN_ERR_IntSignal): R/W

_ERR_IntSignal Enable the propagation of Slave Interface Write On
Channel enabled Error Interrupt  to generate a
port level interrupt 0x0
(DISABLE_SLVIF_WRONCHEN_ERR_IntSignal):
Disable the propagation of Slave Interface Write On
Channel enabled Error Interrupt to generate a port
level interrupt
Slave Interface Read to write Only Error Signal
Enable. 0: Disable the propagation of Slave Interface
Read to Write only Error Interrupt to generate a
port level interrupt 1: Enable the propagation of Slave
Interface Read to Write Only Error Interrupt to
generate a port level interrupt

Enable_SLVIF  Values:

18 _RD2RWO 0x1 (ENABLE_SLVIF_RD2RWO_ERR_IntSignal): R/W

_ERR_IntSignal Enable the
propagation of Slave Interface Read to Write Only
Error Interrupt to generate a port level
interrupt 0x0
(DISABLE_SLVIF_RD2RWO_ERR_IntSignal):
Disable the propagation of Slave Interface Read to
Write only Error Interrupt to generate a port level

interrupt
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Slave Interface Write to Read Only Error Signal
Enable. 0: Disable the propagation of Slave Interface
Write to Read only Error Interrupt to generate a
port level interrupt 1: Enable the propagation of
Slave Interface Write to Read Only Error Interrupt to
generate a port level interrupt

Enable_SLVIF  Values: 0x1

17 _WR2RO (ENABLE_SLVIF_WR2RO_ERR_IntSignal): Enable R/W

_ERR_IntSignal the propagation of Slave Interface Write to Read Only
Error Interrupt to generate a port level interrupt 0x0
(DISABLE_SLVIF_WR2RO_ERR_IntSignal): Disable
the propagation of Slave Interface Write to Read only
Error Interrupt to generate a port level interrupt
Slave Interface Decode Error Signal Enable. 0:
Disable the propagation of Slave Interface Decode
Error Interrupt to generate a port level interrupt 1:
Enable the propagation of Slave Interface Decode

Error Interrupt to generate a port level interrupt

Values:
Enable_SLVIF ~ 0x1 (ENABLE_SLVIF_DEC_ERR_IntSignal): Enable
16 _DEC _ERR the propagation of Slave Interface Decode Error R/W
_IntSignal Interrupt to generate a port level interrupt

0x0 (DISABLE_SLVIF_DEC_ERR_IntSignal): Disable
the propagation of Slave Interface Decode Error
Interrupt to generate a port level interrupt

15 RSVD_15 Reserved bit R

Slave Interface Multi Block type Error Signal
Enable. 0: Disable the propagation of Slave Interface
Multi Block type Error Interrupt to generate a port
level interrupt 1: Enable the propagation of Slave
Interface Multi Block type Error Interrupt to generate a
port level interrupt

Enable_SLVIF  Values:

14 _MULTIBLKTYP 0x1 R/W
E (ENABLE_SLVIF_MULTIBLKTYPE_ERR_IntSignal):
_ERR_IntSignal Enable the propagation of Slave Interface Multi Block

type Error Interrupt to generate a port level
interrupt O0x0
(DISABLE_SLVIF_MULTIBLKTYPE_ERR_IntSignal):

Disable the propagation of Slave Interface Multi Block
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Shadow register or LLI Invalid Error Signal
Enable. 0: Disable the propagation of Shadow
Register or LLI Invalid Error Interrupt  to
generate a port level interrupt 1: Enable
Enable the propagation of Shadow Register or LLI Invalid
_SHADOWREG Error Interrupt to generate a port level interrupt
_OR_LLI Values:
13 _INVALID 0x1 R/W
_ERR _IntSignal (ENABLE_SHADOWREG_OR_LLI_INVALID_ERR_I
ntSignal):

Enable the propagation of Shadow Register or LLI
Invalid Error Interrupt to generate a port
level interrupt Ox0

(DISABLE_ SHADOWREG_OR _LLI_INVALID_ERR |
ntSignal):

Disable the propagation of Shadow Register or LLI

Invalid Error Interrupt to generate a port level interrupt

LLI WRITE Slave Error Signal Enable. O:

Disable the propagation of LLI WRITE Slave

Error Interrupt to generate a port level interrupt 1:

Enable the propagation of LLI WRITE Slave

Error Interrupt to generate a port level interrupt
Enable LLI W Values:

12 R 0x1 (ENABLE_LLI_WR_SLV_ERR IntSignal): R/W
_SLV Enable the propagation of LLI WRITE Slave
_ERR_IntSignal Error Interrupt to generate a port level interrupt

0x0 (DISABLE_LLI_WR_SLV_ERR_IntSignal):
Disable the propagation of LLI WRITE Slave

Error Interrupt to generate a port level interrupt
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LLI Read Slave Error Signal Enable. 0:
Disable the propagation of LLI Read Slave Error
Interrupt to generate a port level interrupt 1:
Enable the propagation of LLI Read Slave Error

Enable_LLI_RD Interrupt to generate a port level interrupt

_SLV Values:

11 _ERR_IntSignalOx1 (ENABLE_LLI_RD_SLV_ERR_IntSignal): R/W

Enable the propagation of LLI Read Slave Error
Interrupt to generate a port level interrupt 0x0
(DISABLE_LLI_RD_SLV_ERR_IntSignal):
Disable the propagation of LLI Read Slave Error
Interrupt to generate a port level interrupt
LLI WRITE Decode Error Signal
Enable. 0: Disable the propagation of LLI
WRITE Decode Error Interrupt to generate
a port level interrupt 1:
Enable the propagation of LLI WRITE Decode
Error Interrupt to generate a port level interrupt

Enable LLI W Values:

10 R 0x1 (ENABLE_LLI_ WR_DEC_ERR_IntSignal): R/W
_DEC Enable the propagation of LLI WRITE Decode
_ERR _IntSignal Error Interrupt to generate a port level interrupt

0x0 (DISABLE_LLI_WR_DEC_ERR_IntSignal):
Disable the propagation of LLI WRITE Decode
Error Interrupt to generate a port level interrupt
LLI Read Decode Error Signal Enable. 0: Disable
the propagation of LLI Read Decode Error
Interrupt to generate a port level interrupt
1: Enable the propagation of LLI Read Decode
Error Interrupt to generate a port level interrupt
Enable LLI RD Values:

9 _DEC 0x1 (ENABLE_LLI_RD_DEC_ERR IntSignal): R/W

_ERR_IntSignal Enable the propagation of LLI Read Decode
Error Interrupt to generate a port level interrupt
0x0 (DISABLE_LLI_RD_DEC_ERR_IntSignal):
Disable the propagation of LLI Read Decode
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Error Interrupt to generate a port level interrupt

Destination Slave Error Signal Enable. 0: Disable

the propagation of Destination Slave Error

Interrupt to generate a port level interrupt 1:

Enable the propagation of Destination Slave
Enable_DST  Error Interrupt to generate a port level interrupt
_SLV Values:

8 _ERR _IntSignal0x1 (ENABLE_DST_SLV_ERR_IntSignal): R/W
Enable the propagation of Destination Slave
Error Interrupt to generate a port level interrupt
0x0 (DISABLE_DST_SLV_ERR_IntSignal):
Disable the propagation of Destination Slave
Error Interrupt to generate a port level interrupt
Source Slave Error Signal Enable. 0: Disable the
propagation of Source Slave Error Interrupt to
generate a port level interrupt 1: Enable the
propagation of Source Slave Error Interrupt to

Enable_SRC generate a port level interrupt
_SLV Values:

7 _ERR_IntSignal 0x1 (ENABLE_SRC_SLV_ERR_IntSignal): Enable = R/W
the propagation of Source Slave Error Interrupt to
generate a port level interrupt 0x0
(DISABLE_SRC_SLV_ERR_IntSignal): Disable the
propagation of Source Slave Error Interrupt to
generate a port level interrupt
Destination Decode Error Signal
Enable. 0: Disable the propagation of Destination
Decode Error Interrupt to generate a
port level interrupt 1: Enable the
propagation of Destination Decode Error Interrupt to
generate a port level interrupt

Enable DST Values:
6 _DEC 0x1 (ENABLE_DST_DEC_ERR_IntSignal): Enable =~ R/W
_ERR_IntSignal the propagation of Destination Decode Error Interrupt
to generate a port level interrupt
0x0 (DISABLE_DST_DEC_ERR_IntSignal): Disable
the propagation of Destination Decode Error Interrupt

to generate a port level interrupt
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Enable_SRC
_DEC
_ERR_IntSignal

Enable DST
_TRANSCOMP
_IntSignal

Enable_SRC
_TRANSCOMP
_IntSignal

RSVD_2

Source Decode Error Signal Enable. 0: Disable the
propagation of Source Decode Error Interrupt to
generate a port level interrupt 1: Enable the
propagation of Source Decode Error Interrupt to
generate a port level interrupt

Values:

0x1 (ENABLE_SRC_DEC_ERR_IntSignal): Enable R/W
the propagation of Source Decode Error Interrupt to
generate a port level interrupt 0x0
(DISABLE_SRC_DEC_ERR_IntSignal): Disable the
propagation of Source Decode Error Interrupt to
generate a port level interrupt

Destination Transaction Completed Signal
Enable. 0: Disable the propagation of Destination
Transaction complete Interrupt to generate a
port level  interrupt 1: Enable the propagation of
Destination Transaction complete Interrupt to
generate a port level interrupt

Values:

0x1 (ENABLE_DST_TRANSCOMP_IntSignal): R/W
Enable the propagation of Destination Transaction
complete Interrupt to generate a port level

interrupt 0x0
(DISABLE_DST_TRANSCOMP_IntSignal): Disable
the propagation of Destination Transaction complete
Interrupt to generate a port level interrupt

Source Transaction Completed Signal

Enable. 0: Disable the propagation of Source
Transaction Complete Interrupt to generate a
port level interrupt 1: Enable the propagation of
Source Transaction Complete Interrupt to generate a
port level interrupt

Values:

0x1 (ENABLE_SRC_TRANSCOMP_IntSignal): R/W
Enable the propagation of Source Transaction
Complete Interrupt to generate a port level interrupt
0x0 (DISABLE_SRC_TRANSCOMP_IntSignal):
Disable the propagation of Source Transaction
Complete Interrupt to generate a port level interrupt

Reserved bit R
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DMA Transfer Done Interrupt Signal
Enable. 0: Disable the propagation of DMA Transfer
Done Interrupt to generate a port level interrupt 1:
Enable the propagation of DMA Transfer Done
Enable_ DMA Interrupt to generate a port level interrupt
_TFR_DONE Values:
_IntSignal 0x1 (ENABLE_DMA_TFR_DONE_IntSignal): Enable R/W

the propagation of DMA Transfer Done Interrupt to
generate a port level interrupt 0x0
(DISABLE_DMA_TFR_DONE_IntSignal): Disable the
propagation of DMA Transfer Done Interrupt to
generate a port level interrupt

Block Transfer Done Interrupt Signal
Enable. 0: Disable the propagation of Block Transfer
Done Interrupt to generate a port level

interrupt 1: Enable the propagation of Block Transfer
Done Interrupt to generate a port level interrupt
Values:

0x1 (ENABLE_BLOCK_TFR_DONE_IntSignal):
Enable the propagation of Block Transfer Done R/W
Interrupt to generate a port level

interrupt 0x0
(DISABLE_BLOCK_TFR_DONE_ IntSignal): Disable
the propagation of Block Transfer Done Interrupt to

generate a port level interrupt
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3.17.4.26 CHn INTCLEARREG(0x100*n+98)

Bits Name Description Memory Access

63:32 RSVD_32t063 Reserved bit W
Channel Aborted Interrupt Clear Bit.

This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.

31 Clear_CH Values: w
_ABORTED_IntStat 0x1 (CLEAR_CH_ABORTED): Clear the
CH_ABORTED

interrupt in the Interrupt Status
Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action
taken.

Channel Disabled Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.

30 Clear_CH Values: w
_DISABLED_ IntStat 0x1 (CLEAR_CH_DISABLED): Clear the
CH_DISABLED

interrupt in the Interrupt Status
Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action
taken.
Channel Suspended Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.

29 Clear_CH Values: 0x1 w

_SUSPENDED_IntStat (CLEAR_CH_SUSPENDED): Clear the

CH_SUSPENDED interrupt in the Interrupt
Status Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action

taken.
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Channel Source Suspended Interrupt Clear
Bit. This bit is used to clear the
corresponding channel interrupt status bit in
CHx_INTSTATUSREG.

28 Clear_CH Values: O0x1 W
_SRC_SUSPENDED_IntSta (CLEAR_CH_SRC_SUSPENDED): Clear the
t CH_SRC_SUSPENDED interrupt in the

Interrupt Status
Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action
taken.
Channel Lock Cleared Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.
27 Clear_CH Values: 0x1 W

_LOCK_CLEARED_IntStat (CLEAR_CH_LOCK_CLEARED): Clear the
CH_LOCK _CLEARED interrupt in the
Interrupt Status
Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action
taken.
DMAC Channelx Interrupt Clear Register

26:22 RSVD_22t026 (bits 22t026) Reserved bit w

Slave Interface Write On Hold Error Interrupt
Clear Bit. This bit is used to clear the
corresponding channel interrupt status bit in
CHx_INTSTATUSREG.

21 Clear_SLVIF Values: w
_WRONHOLD_ERR_IntStat 0x1 (CLEAR_SLVIF_WRONHOLD_ERRY):
Clear the

SLVIF_WRONHOLD_ERR interrupt in the
Interrupt Status

Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action

taken.
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Shadow Register Write On Valid Error
Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in

Clear_SLVIF CHx_INTSTATUSREG.

_SHADOWREG Values:

20 _WRON_VALID_ERR_IntSt 0x1 W
at (CLEAR_SLVIF_SHADOWREG_WRON_VA

LID_ERR): Clear the
SLVIF_SHADOWREG_WRON_VALID_ERR
interrupt in the Interrupt Status
Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action
taken.

Slave Interface Write On Channel Enabled
Error Interrupt Clear Bit.

This bit is used to clear the corresponding

channel interrupt status bit in

Clear_SLVIF CHx_INTSTATUSREG.
19 _WRONCHEN_ERR _IntStat Values: w
0x1 (CLEAR_SLVIF_WRONCHEN_ERR):
Clear the

SLVIF_WRONCHEN_ERR interrupt in the
Interrupt Status

Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action
taken.

Slave Interface Read to write Only Error
Interrupt Clear Bit.

This bit is used to clear the corresponding

channel interrupt status bit in

Clear_SLVIF CHx_INTSTATUSREG.
18 _RD2RWO_ERR_IntStat  Values: w
0x1 (CLEAR_SLVIF_RD2RWO_ERR): Clear
the

SLVIF_RD2RWO_ERR interrupt in the
Interrupt Status

Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action
taken.
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Slave Interface Write to Read Only Error
Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
Clear_SLVIF CHx_INTSTATUSREG.

17 _WR2RO_ERR _IntStat Values: w
0x1 (CLEAR_SLVIF_WR2RO_ERR): Clear
the
SLVIF_WR2RO_ERR interrupt in the
Interrupt Status
Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action
taken.
Slave Interface Decode Error Interrupt Clear
Bit. This bit is used to clear the
corresponding channel interrupt status bit in
CHx_INTSTATUSREG.

16 Clear_SLVIF Values: W

_DEC_ERR_IntStat 0x1 (CLEAR_SLVIF_DEC_ERR): Clear the

SLVIF_DEC_ERR
interrupt in the Interrupt Status
Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action
taken.

15 RSVD_15 Reserved bit w

Slave Interface Multi Block type Error
Interrupt Clear Bit.
This bit is used to clear the corresponding

channel interrupt status bit in

Clear_SLVIF CHx_INTSTATUSREG.
14 _MULTIBLKTYPE_ERR Int Values: W
Stat 0x1
(CLEAR_SLVIF_MULTIBLKTYPE_ERRY):
Clear the

SLVIF_MULTIBLKTYPE_ERR interrupt in
the Interrupt Status
Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action

taken.
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Shadow register or LLI Invalid Error Interrupt
Clear Bit. This bit is used to clear the
corresponding channel interrupt status bit in
Clear_SHADOWREG CHx_INTSTATUSREG.
13 _OR_LLI Values: w
_INVALID_ERR_IntStat 0x1
(CLEAR_SHADOWREG_OR_LLI_INVALID
ERR): Clear
the SHADOWREG_OR_LLI_INVALID_ERR
interrupt in the Interrupt Status
Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action
taken.
LLI WRITE Slave Error Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.
12 Clear LLI WR Values: 0x1 W
_SLV_ERR_IntStat (CLEAR_LLI_WR_SLV_ERR): Clear the
LLI_ WR_SLV_ERR interrupt in the Interrupt
Status Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action
taken.
LLI Read Slave Error Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.
11 Clear_LLI RD Values: 0x1 W
_SLV_ERR_IntStat (CLEAR_LLI_RD_SLV_ERR): Clear the
LLI_ RD_SLV_ERR interrupt in the Interrupt
Status Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action
taken.
LLI WRITE Decode Error Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.
10 Clear LLI WR Values: 0x1 w
_DEC_ERR_IntStat (CLEAR_LLI_WR_DEC_ERR): Clear the
LLI WR_DEC_ERR interrupt in the Interrupt
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Status Register(CH1_IntStatusReg).
0x1 (NO_ACTION): Inactive signal. No action
taken.
LLI Read Decode Error Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.
Clear_LLI RD Values: 0x1 w

_DEC_ERR_IntStat

Clear_DST
_SLV_ERR_IntStat

Clear_SRC
_SLV_ERR_IntStat

Clear_DST
_DEC_ERR_IntStat

(CLEAR_LLI_RD_DEC_ERR): Clear the
LLI_RD_DEC_ERR interrupt in the Interrupt
Status Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action
taken.

Destination Slave Error Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.

Values: w
0x1 (CLEAR_DST_SLV_ERR): Clear the
DST_SLV_ERR interrupt in the Interrupt
Status Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action
taken.

Source Slave Error Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.

Values: w
0x1 (CLEAR_SRC_SLV_ERR): Clear the
SRC_SLV_ERR interrupt in the Interrupt
Status Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action
taken.

Destination Decode Error Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.

Values: w
0x1 (CLEAR_DST_DEC_ERR): Clear the
DST_DEC_ERR interrupt in the Interrupt
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Clear_SRC
_DEC_ERR_IntStat

Clear_DST
_TRANSCOMP_ IntStat

Clear_SRC
_TRANSCOMP_IntStat

RSVD_DMAC
_CHx_INTCLEARREG_2

Status Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action

taken.

Source Decode Error Interrupt Clear Bit.

This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.

Values:

0x1 (CLEAR_SRC_DEC_ERR): Clear the
SRC_DEC_ERR interrupt in the Interrupt
Status Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action

taken.

Destination Transaction Completed Interrupt

Clear Bit. This bit is used to clear the

corresponding channel interrupt status bit in

CHx_INTSTATUSREG.
Values: 0x1
(CLEAR_DST_TRANSCOMP): Clear the

W

DST_TRANSCOMP interrupt in the Interrupt

Status Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action

taken.

Source Transaction Completed Interrupt

Clear Bit. This bit is used to clear the

corresponding channel interrupt status bit in

CHx_INTSTATUSREG.
Values: 0x1
(CLEAR_SRC_TRANSCOMP): Clear the

W

SRC_TRANSCOMRP interrupt in the Interrupt

Status Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action

taken.

DMAC Channelx Interrupt Clear Register (bit

2) Reserved bit
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Clear_BLOCK
_TFR_DONE_ IntStat
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DMA Transfer Done Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CHx_INTSTATUSREG.
Clear_ DMA Values: w

0x1 (CLEAR_DMA_TFR_DONE): Clear the
DMA_TFR_DONE interrupt in the Interrupt
Status Register(CH1_IntStatusReg).

0x1 (NO_ACTION): Inactive signal. No action
taken.

Block Transfer Done Interrupt Clear Bit.
This bit is used to clear the corresponding
channel interrupt status bit in
CH1_INTSTATUSREG

Values:

0x1 (CLEAR_BLOCK_TFR_DONE): Clear W
the interrupt in the Interrupt Status
Register(CHx_IntStatusReg).

Writing a 1 to this register field clears the
corresponding bit inthe CHx_IntStatusReg
register. 0x1 (NO_ACTION): Inactive signal.

No action taken.
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3.18 SSRkAIEAE L (12C)

3.18.1 #ifix
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5) JEII¥E15 ATIC ENABLEZF /748 115205k j5 Fapb_i2c;
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apb_i2cZ |ij 5 AIC DATA CMDZF ¥4y, HBIEMamr S =ER, BAZL
apb 12cHZEARIN, ZZnh X ORFFF R R K,

3.18.3 HF=IIER

Base Address: 12C0_BASE_ADDR (0x50280000)
Base Address: 12C1_BASE_ADDR (0x50290000)
Base Address: 12C2_BASE_ADDR (0x502A0000)

Name Description Offset address

I12C Control Register. This register can be written
IC_CON only when the apb_i2c is disabled, which 0x0

corresponds...

I12C Target Address Register If the configuration

IC_TAR parameter 2C_DYNAMIC _TAR_UPDATE is setto 0x4
No ...
IC_SAR I12C Slave Address Register 0x8

I12C Rx/Tx Data Buffer and Command Register; this

IC_DATA_CMD is the register the CPU writes to when filling... 0x10
IC_SS SCL_HCNT Standard Speed 12C Clock SCL High Count Register 0x14
IC_SS SCL_LCNT Standard Speed 12C Clock SCL Low Count Register 0x18

12C Interrupt Status Register Each bit in this register
IC_INTR_STAT has a corresponding mask bit in the 0x2c
IC_INTR_MASK...

12C Interrupt Mask Register. These bits mask their
IC_INTR_MASK corresponding interrupt status bits. This register...  0x30
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IC_RAW_INTR_STAT

IC_RX_TL
IC_TX_TL
IC_CLR_INTR
IC_CLR_RX_UNDER
IC_CLR_RX_OVER
IC_CLR_TX_OVER
IC_CLR_RD_REQ
IC_CLR_TX_ABRT
IC_CLR_RX_DONE
IC_CLR_ACTIVITY
IC_CLR_STOP_DET
IC_CLR_START DET
IC_CLR_GEN_CALL

IC_ENABLE

IC_STATUS

IC_TXFLR

IC_RXFLR

IC_SDA_HOLD

IC_TX_ABRT_SOURCE

IC_DMA_CR

I12C Raw Interrupt Status Register Unlike the
IC_INTR_STAT register, these bits are not masked 0x34

SO...

I12C Receive FIFO Threshold Register 0x38
12C Transmit FIFO Threshold Register 0x3c

Clear Combined and Individual Interrupt Register 0x40

Clear RX_UNDER Interrupt Register 0x44
Clear RX_OVER Interrupt Register 0x48
Clear TX_OVER Interrupt Register Ox4c
Clear RD_REQ Interrupt Register 0x50
Clear TX_ABRT Interrupt Register 0x54
Clear RX_DONE Interrupt Register 0x58
Clear ACTIVITY Interrupt Register 0x5¢
Clear STOP_DET Interrupt Register 0x60
Clear START_DET Interrupt Register 0x64
Clear GEN_CALL Interrupt Register 0x68
I12C Enable Register Ox6¢

I12C Status Register This is a read-only register used

to indicate the current transfer status... 0x70

I12C Transmit FIFO Level Register This register

contains the number of valid data entries in the... Ox74

I12C Receive FIFO Level Register This register
contains the number of valid data entries in the 0x78

receive...

12C SDA Hold Time Length Register The bits [15:0]

of this register are used to control the hold... 0x7c

I12C Transmit Abort Source Register This register

has 32 bits that indicate the source of the 0x80
TX_ABRT...

DMA Control Register This register is only valid

when apb_i2c is configured with a set of DMA... 0x88
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DMA Transmit Data Level Register This register is
IC_DMA_TDLR only valid when the apb_i2c is configured... 0x8c

12C Receive Data Level Register This register is only
IC_DMA_RDLR valid when apb_i2c is configured with... 0x90

12C SDA Setup Register This register controls the
IC_SDA_SETUP amount of time delay (in terms of number of ic_clk... 0x94

I12C ACK General Call Register The register controls
IC_ACK_GENERAL_CALL whether apb_i2c responds with a ACK or NACK...  0x98

I12C Enable Status Register The register is used to
IC_ENABLE_STATUS report the apb_i2c hardware status when the... 0x9c

I12C SS, FS or FM+ spike suppression limit This

IC_FS_SPKLEN register is used to store the duration, measured... Oxa0

Component Parameter Register 1 Note This is a

IC_COMP_PARAM 1 constant read-only register that contains encoded... 0xf4
IC_COMP_VERSION 12C Component Version Register 0xf8
IC_COMP_TYPE 12C Component Type Register Oxfc
== s
3.18.4 HFRiLE

3.18.4.1 IC_CON(0x0)

Bits Name Description Memory Access
31:20 RSVD_IC _CON_2 IC_CON_2 Reserved bits - R
Read Only
SMBUS_PERSISTENT_SLV_A
19 RSVD_SMBUS_PERSISTENT_SLV_A DDR_EN R
DDR_EN Reserved bits - Read Only
18 RSVD_SMBUS_ARP_EN SMBUS_ARP_EN Reserved R

bits - Read Only
SMBUS_SLAVE_QUICK_EN

17 RSVD_SMBUS_SLAVE_QUICK_EN Reserved bits - Read Only R
OPTIONAL_SAR_CTRL

16 RSVD_OPTIONAL_SAR_CTRL Reserved bits - Read Only R

15:12 RSVD_IC_CON _1 IC_CON_1 Reserved bits - R
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Read Only
BUS_CLEAR_FEATURE_CTRL
11 RSVD_BUS_CLEAR_FEATURE_CTRL Reserved bits R
- Read Only

In Master mode:1 b1: issues the
STOP_DET interrupt only when
master is active.1 b0: issues the
STOP_DET irrespective of
whether master is active or

10 STOP_DET_IF_MASTER_ACTIVE not.Reset value: 0x0.Values:0x1R
(ENABLED): Master issues the
STOP_DET interrupt only when
master is active0x0
(DISABLED): Master issues the
STOP_DET interrupt
irrespective of whether master
is active or not
This bit controls whether
apb_i2c should hold the bus
when the Rx FIFO is physically
full to its RX_BUFFER_DEPTH,
as described in the

9 RX_FIFO_FULL_HLD_CTRL IC_RX_FULL_HLD_BUS_EN R
parameter.Reset value:
0x0.Values:0x1 (ENABLED):
Hold bus when RX_FIFO is
fullox0 (DISABLED): Overflow
when
RX_FIFO is full
This bit controls the generation
of the TX_EMPTY interrupt, as
described in the
IC_RAW_INTR_STAT

8 TX_EMPTY_CTRL register.Reset value: R/W
0x0.Values:0x1 (ENABLED):
Controlled generation of
TX_EMPTY interruptOx0
(DISABLED): Default behaviour
of TX_EMPTY interrupt
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In slave mode:1 b1: issues the
STOP_DET interrrupt only when
it is addressed.0 b0: issues the
STOP_DET irrespective of
whether it s addressed or
not.Reset value: OXONOTE:
During a general call address,
this slave does not issue the
STOP_DET interrupt if

7 STOP_DET IFADDRESSED STOP_DET IF_ADDRESSED R/W

1 b1, even if the slave responds
to the general call address by
generating ACK. The
STOP_DET interrupt is
generated only when the
transmitted address matches
the slave address
(SAR).Values:0x1 (ENABLED):
slave issues STOP_DET intr
only if addressed0x0
(DISABLED): slave issues
STOP_DET intr always
This bit controls whether 12C
has its slave disabled, which
means once the presetn signal
is applied, then this bit takes on
the value of the configuration
parameter
IC_SLAVE_DISABLE. You have
the choice of having the slave
enabled or disabled after reset
is applied, which means
software does not have to
configure the slave. By default,
6 IC_SLAVE_DISABLE the slave is always enabled (in  R/W
reset state as well). If you need
to disable it after reset, set this
bit to 1.If this bit is set (slave is

disabled), apb_i2c functions
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only as a master and does not
perform any action that requires
a slave. Reset value:
IC_SLAVE_DISABLE
configuration parameterNOTE:
Software should ensure that if
this bit is written with O, then bit
0 should also be written with a
0.Values:0x1
(SLAVE_DISABLED): Slave
mode is disabled0x0
(SLAVE_ENABLED): Slave
mode is enabled
Determines whether RESTART
conditions may be sent when
acting as a master.
Some older slaves do not
support handling RESTART
conditions; however, RESTART
conditions are used in several
apb_i2c operations. When
RESTART is disabled, the
master is prohibited from
performing the following
functions:Sending a START
BYTEPerforming any high-
speed mode operationHigh-
speed mode

5 IC_RESTART_EN operationPerforming direction R/W
changes in combined format
modePerforming a read
operation with a 10-bit
addressBy replacing RESTART
condition followed by a STOP
and a subsequent START
condition, split operations are
broken down into multiple
apb_i2c transfers. If the above
operations are performed, it will
result in setting bit 6 (TX_ABRT)
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of the IC_RAW_INTR_STAT
register.Reset value:
IC_RESTART_EN configuration
parameterValues:0x1
(ENABLED): Master restart
enabled0x0 (DISABLED):
Master restart disabled
If the
12C_DYNAMIC_TAR_UPDAT
E
configuration parameter is set
to No (0), this bit is named
IC_10BITADDR_MASTER
and controls whether the
apb_i2c starts its transfers in
7- or 10-bit addressing mode
when acting as a master. If

4 IC_10BITADDR_MASTER [2C_DYNAMIC_TAR_UPDAT R/W
E is setto
Yes (1), the function of this bit
is handled by bit 12 of IC_TAR
register, and becomes a read-
only copy called
IC_10BITADDR_MASTER rd
_only.0: 7-bit addressing1: 10-
bit addressingReset value:
IC_10BITADDR_MASTER
configuration
parameterValues:0x1
(ADDR_10BITS):
Master 10Bit addressing
mode0x0 (ADDR_7BITS):
Master 7Bit addressing mode
When acting as a slave, this
bit controls whether the
apb_i2c responds to 7- or 10-
bit addresses.0: 7-bit
addressing. The apb_i2c
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ignores transactions that
involve 10-bit addressing; for
7-bit addressing, only the

3 IC_10BITADDR_SLAVE lower 7 bits of the IC_SAR R/W
register are compared.1: 10-
bit addressing. The apb_i2c
responds to only 10-bit
addressing transfers that
match the full 10 bits of the
IC_SAR register.Reset value:
IC_10BITADDR_SLAVE
configuration
parameterValues:0x1
(ADDR_10BITS): Slave 10Bit
addressing0x0
(ADDR_7BITS): Slave 7Bit
addressing
These bits control at which
speed the apb_i2c operates;
its setting is relevant only if
one is operating the apb_i2c in
master mode. Hardware
protects against illegal values
being programmed by
software. These bits must be
programmed appropriately for
slave mode also, as it is used
to capture correct value of
spike filter as per the speed
mode.This register should be
programmed only with a value
in the range of 1 to

2:1 SPEED IC_MAX_SPEED_MODE; R/W
otherwise, hardware updates
this register with the value of
IC_MAX_SPEED_MODE.1:
standard mode (100 kbit/s)2:
fast mode (<=400 kbit/s) or
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MASTER_MODE

fast mode plus
(<=1000Kbit/s)3: high speed
mode (3.4 Mbit/s)Note: This
field is not applicable when
IC_ULTRA_FAST_MODE=1R
eset value:
IC_MAX_SPEED_MODE
configurationValues:0x1
(STANDARD): Standard
Speed mode of operation0x2
(FAST): Fast or Fast Plus
mode of operation0x3 (HIGH):
High Speed mode of operation
This bit controls whether the
apb_i2c master is enabled.
Reset value:
IC_MASTER_MODE
configuration parameterNOTE: R/W
Software should ensure that if
this bit is written with '1' then bit
6 should also be written with a
'1' Values:0x1 (ENABLED):
Master mode is enabled0x0
(DISABLED): Master mode is
disabled
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3.18.4.2 IC_ TAR(0x4)
Bits Name Description Memory Access
31:17 RSVD_IC_TAR_2 IC_TAR_2 Reserved bits - Read R
Only
SMBUS_QUICK_CMD Reserved
16 RSVD_SMBUS_QUICK_CMD bits - Read Only R
15:14 RSVD_IC_TAR_1 IC_TAR_1 Reserved bits - Read R
Only
DEVICE_ID Reserved bits - Read
13 RSVD_DEVICE_ID Only R
IC_10BITADDR_MASTER
12 RSVD_IC_10BITADDR_MASTER Reserved bits - Read Only R

This bit indicates whether software
performs a Device-ID or General
Call or START BYTE command.O:
ignore bit 10 GC_OR_START and
use IC_TAR normally1: perform
special 12C command as specified
in Device_ID or GC_OR_START
bitReset value: 0x0Values:0x1

11 SPECIAL (ENABLED): Enables R/W
programming of GENERAL_CALL
or START_BYTE
transmission0x0 (DISABLED):
Disables programming of
GENERAL_CALL or
START_BYTE

transmission
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If bit 11 (SPECIAL) is set to 1 and
bit 13(Device-ID) is set to 0, then
this bit indicates whether a
General Call or START byte
command is to be performed by
the apb_i2c.0: General Call
Address - after issuing a General
Call, only writes may be
performed. Attempting to issue a
read command results in setting bit
10 GC_OR_START 6 (TX_ABRT) of the R/W
IC_RAW_INTR_STAT register.
The apb_i2c remains in General
Call mode until the SPECIAL bit
value (bit 11) is cleared.1: START
BYTEReset value: 0x0Values:0x1
(START_BYTE): START byte
transmission0x0
(GENERAL_CALL):
GENERAL_CALL byte
transmission
This is the target address for any
master transaction. When
transmitting a General Call, these
bits are ignored. To generate a
START BYTE, the CPU needs to
write only once into these bits.If
the IC_TAR and IC_SAR are the
same, loopback exists but the
FIFOs are shared between master
and slave, so full loopback is not
9:0 IC_TAR feasible. Only one direction R/W
loopback mode is supported
(simplex), not duplex. A master
cannot transmit to itself; it can
transmit to only a slave.Reset
value:
IC_DEFAULT_TAR_SLAVE_ADD
R

configuration parameter
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3.18.4.3 IC_SAR(0x8)

Bits Name Description Memory Access

31:10 RSVD _IC_SAR IC_SAR Reserved bits - Read Only R

The IC_SAR holds the slave address when the 12C
is operating as a slave. For 7-bit addressing, only
IC_SAR[6:0] is used.This register can be written
only when the 12C interface is disabled, which
corresponds to the IC_ENABLE[0] register being
set to 0. Writes at other times have no effect.Note:
The default values cannot be any of the reserved
address locations: that is, 0x00 to 0x07, or 0x78 to
9:0 IC_SAR 0x7f. The correct operation of the device is not R/W
guaranteed if you program the IC_SAR or IC_TAR
to a reserved value. Refer to Table 12C/SMBus
Definition of Bits in First Byte for a complete list of
these reserved values.Reset value:
IC_DEFAULT_SLAVE_ADDR configuration

parameter

3.18.4.4 IC DATA CMD(0x10)

Bits Name Description Memory Access

IC_DATA_CMD Reserved bits - Read
31:12 RSVD_IC_DATA CMD OnlyVolatile: true R

FIRST_DATA_BYTE Reserved bits -
11 RSVD_FIRST_DATA BYTE Read OnlyVolatile: true R

RESTART Reserved bits - Read
10 RSVD_RESTART OnlyVolatile: true R

STOP Reserved bits - Read
9 RSVD_STOP OnlyVolatile: true R
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This bit controls whether a read or a
write is performed. This bit does not
control the direction when the apb_i2c
acts as a slave. It controls only the
direction when it acts as a master.When
a command is entered in the TX FIFO,
this bit distinguishes the write and read
commands. In slave- receiver mode,
this bit is a don t care because writes to
this register are not required. In slave-
transmitter mode, a "0" indicates that
the data in IC_DATA _CMD is to be
transmitted.When programming this bit,
you should remember the following:
attempting to perform a read operation
CMD after a General Call command has w
been sent results in a TX_ABRT
interrupt (bit 6 of the
IC_RAW_INTR_STAT register), unless
bit 11 (SPECIAL) in the IC_TAR
register has been cleared. If a "1" is
written to this bit after receiving a
RD_REQ interrupt, then a TX_ABRT
interrupt occurs.Reset value:
0x0Values:0x1 (READ): Master Read
Command0x0 (WRITE): Master Write

CommandVolatile: true
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7:0

DAT

This register contains the data to be
transmitted or received on the 12C bus.
If you are writing to this register and
want to perform a read, bits 7:0 (DAT)
are ignored by the apb_i2c. However,
when you read this register, these bits
return the value of data received on the
apb_i2c interface.Reset value:

OxOVolatile: true

3.18.4.5 1C_SS_SCL_ HCNT(0x14)

Bits

31:16

15:0

Name

Description

IC_SS_SCL_HCNT Reserved bits -

RSVD_IC_SS_SCL_HIGH_C Read Only

OUNT

IC_SS_SCL_HCNT

This register must be set before any
I12C bus transaction can take place to
ensure proper I/O timing. This register
sets the SCL clock high-period count
for standard speed. For more
information, refer to IC_CLK Frequency
Configuration .This register can be
written only when the 12C interface is
disabled which corresponds to the
IC_ENABLE]O0] register being set to 0.
Writes at other times have no effect.The
minimum valid value is 6; hardware
prevents values less than this being
written, and if attempted results in 6
being set. For designs with

APB_DATA WIDTH = 8, the order of
programming is important to ensure the
correct operation of the apb_i2c. The
lower byte must be programmed first.
Then the upper byte is
programmed.When the configuration
parameter IC_ HC_COUNT_VALUES is

R/W

Memory Access

set to 1, this register is read only. NOTE:R/W
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This register must not be programmed
to a value higher than 65525, because
apb_i2c uses a 16-bit counter to flag an
I12C bus idle condition when this counter
reaches a value of IC_SS SCL_HCNT
+ 10.Reset value:
IC_SS_SCL_HIGH_COUNT

configuration parameter
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3.18.4.6 IC_SS_SCL_LCNT(0x18)

Bits Name

Description

RSVD_IC_SS_SCL_LOW_COUN

31:16  RSVD_IC_SS_SCL_LOW_COUNT T

15:0 IC_SS_SCL_LCNT

3.18.4.7 IC_INTR STAT(0x2c)

Reserved bits - Read Only

This register must be set before
any I12C bus transaction can take
place to ensure proper I/O timing.
This register sets the SCL clock
low period count for standard
speed.

For more information, refer to
IC_CLK Frequency

Configuration This register can be
written only when the 12C interface
is disabled which corresponds to
the IC_ENABLE[O0] register being
set to 0. Writes at other times have
no effect. The minimum valid value
is 8; hardware prevents values less
than this being written, and if
attempted, results in 8 being set.
For designs with
APB_DATA_WIDTH = 8, the order
of programming is important to
ensure the correct operation of
apb_i2c. The lower byte must be
programmed first, and then the
upper byte is programmed.When
the configuration parameter
IC_HC_COUNT_VALUES is set to
1, this register is read only.Reset
value: IC_SS_SCL_LOW_COUNT

configuration parameter
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Bits Name

31:15  RSVD_IC_INTR_STAT

14 RSVD_R_SCL_STUCK_AT_LOW

13 R_MASTER_ON_HOLD

12 R_RESTART_DET

Description Memory Access

IC_INTR_STAT Reserved bits
- Read OnlyVolatile: true R

R_SCL_STUCK_AT_LOW
Register field Reserved bits -
Read OnlyReset Value:
0x0Values:0x1 (ACTIVE):
R_SCL_STUCK_AT_LOW R
interrupt is activeOx0
(INACTIVE):
R_SCL_STUCK_AT_LOW
interrupt is inactiveVolatile:

true

See IC_RAW_INTR_STAT for

a detailed description of
R_MASTER_ON_HOLD
bit.Reset value: 0xOValues:0x1
(ACTIVE): R
R_MASTER_ON_HOLD
interrupt is activeOx0
(INACTIVE):
R_MASTER_ON_HOLD
interrupt is inactiveVolatile:

true

See IC_RAW_INTR_STAT for

a detailed description of
R_RESTART_DET bit.Reset
value: 0xOValues:0x1

(ACTIVE): R_RESTART_DET R
interrupt is activeOx0
(INACTIVE):

R_RESTART_DET interrupt is

inactiveVolatile: true
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Bits

11

10

Name

R_GEN_CALL

R_START DET

R_STOP_DET

R_ACTIVITY

R_RX_DONE

Description Memory Access

See IC_RAW_INTR_STAT for a
detailed description of
R_GEN_CALL bit.Reset value:
0x0Values:0x1 (ACTIVE):
R_GEN_CALL interrupt is R
activeOx0 (INACTIVE):
R_GEN_CALL interrupt is
inactiveVolatile: true

See IC_RAW_INTR_STAT for a
detailed description of
R_START_DET bit.Reset value:
0x0Values:0x1 (ACTIVE):
R_START_DET interrupt is R
activeOx0 (INACTIVE):
R_START_DET interrupt is
inactiveVolatile: true

See IC_RAW_INTR_STAT for a
detailed description of
R_STOP_DET bit.Reset value:
0x0Values:0x1 (ACTIVE):
R_STOP_DET interrupt is R
activeOx0 (INACTIVE):
R_STOP_DET interrupt is
inactiveVolatile: true

See IC_RAW_INTR_STAT for a
detailed description of

R_ACTIVITY bit.Reset value:
0x0Values:0x1 (ACTIVE): R
R_ACTIVITY interrupt is activeOx0
(INACTIVE): R_ACTIVITY

interrupt is inactiveVolatile: true

See IC_RAW _INTR_STAT fora
detailed description of

R_RX_DONE bit.Reset value:
0x0Values:0x1 (ACTIVE):
R_RX_DONE interrupt is activeOx0 R
(INACTIVE): R_RX_DONE
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Bits

R_TX_ABRT

Name

R_RD_REQ

R_TX_EMPTY

R_TX_OVER

interrupt is inactiveVolatile: true

See IC_RAW _INTR_STAT fora
detailed description of

R_TX_ABRT bit.Reset value:
0x0Values:0x1 (ACTIVE): R
R_TX_ABRT interrupt is activeOx0
(INACTIVE): R_TX_ABRT interrupt

is inactiveVolatile: true

Description Memory Access

See IC_RAW_INTR_STAT for a
detailed description of R_RD_REQ
bit.Reset value: 0xOValues:0x1
(ACTIVE): R_RD_REQ interruptis R
activeOx0 (INACTIVE):

R_RD_REQ interrupt is
inactiveVolatile: true

See IC_RAW_INTR_STAT for a
detailed description of
R_TX_EMPTY bit.Reset value:
0x0Values:0x1 (ACTIVE):
R_TX_EMPTY interrupt is R
active0x0 (INACTIVE):
R_TX_EMPTY interrupt is
inactiveVolatile: true

See IC_RAW _INTR_STAT fora
detailed description of

R_TX_OVER bit.Reset value:
0x0Values:0x1 (ACTIVE): R
R_TX_ OVER interrupt is active0x0
(INACTIVE): R_TX_ OVER interrupt

is inactiveVolatile: true
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R_RX_FULL

R_RX_OVER

R_RX_UNDER

See IC_RAW_INTR_STAT for a
detailed description of R_RX_FULL
bit.Reset value: 0xOValues:0x1
(ACTIVE): R_RX_FULL interruptis R
active0x0 (INACTIVE):

R_RX_FULL interrupt is
inactiveVolatile: true

See IC_RAW_INTR_STAT for a
detailed description of

R_RX_ OVER bit.Reset value:
0x0Values:0x1 (ACTIVE): R
R_RX_OVER interrupt is active0x0
(INACTIVE): R_RX_OVER

interrupt is inactiveVolatile: true

See IC_RAW _INTR_STAT fora
detailed description of
R_RX_UNDER bit.Reset value:
0x0Values:0x1 (ACTIVE):
RX_UNDER R
interrupt is active0x0 (INACTIVE):
RX_UNDER interrupt is

inactiveVolatile: true
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3.18.4.8 IC_INTR_MASK(0x30)

Bits Name Description Memory Access
IC_INTR_STAT Reserved bits -

31:15 RSVD_IC_INTR_STAT Read Only R
M_SCL_STUCK_AT_LOW

14 RSVD_M_SCL_STUCK_ AT LOW Register field Reserved bits - Read R
Only
This

M_MASTER_ON_HOLD read onl
y bit masks the
R_MASTER_ON_HOLD interrupt
in IC_INTR_STAT register.Reset

13 M_MASTER_ON_HOLD_read_only value: 0xOValues:0x1 R
(DISABLED):

MASTER_ON_HOLD
interrupt is unmasked0Ox0
(ENABLED): MASTER_ON_HOLD
interrupt is masked
This
M_RESTART_DET_read_only bit
masks the R_RESTART_DET
interrupt in IC_INTR_STAT

12 M_RESTART_DET_read_only register.Reset value: R
0x0Values:0x1 (DISABLED):
RESTART_DET interrupt is
unmasked0x0 (ENABLED):
RESTART_DET interrupt is
masked
This bit masks the R_GEN_CALL
interrupt in IC_INTR_STAT
register.Reset value:

11 M_GEN_CALL 0x1Values:0x1 (DISABLED): R/W
GEN_CALL interrupt is
unmasked0x0 (ENABLED):
GEN_CALL interrupt is masked
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10

Bits

M_START DET

M_STOP_DET

M_ACTIVITY

Name

M_RX_DONE

M_TX_ABRT

This bit masks the R_START_DET
interrupt in IC_INTR_STAT
register.Reset value:

0x0Values:0x1 (DISABLED): R/W
START_DET interrupt is

unmasked0x0 (ENABLED):
START_DET interrupt is masked

This bit masks the R_STOP_DET
interrupt in IC_INTR_STAT
register.Reset value:

0x0Values:0x1 (DISABLED): R/W
STOP_DET interrupt is

unmasked0x0 (ENABLED):
STOP_DET interrupt is masked

This bit masks the R_ACTIVITY
interrupt in IC_INTR_STAT
register.Reset value:

0x0Values:0x1 (DISABLED): R/W
ACTIVITY interrupt is

unmasked0x0 (ENABLED):

ACTIVITY interrupt is masked

Description Memory Access

This bit masks the R_RX_DONE
interrupt in IC_INTR_STAT
register.Reset value:

0x1Values:0x1 (DISABLED): R/W
RX_DONE interrupt is

unmasked0x0 (ENABLED):

RX_DONE interrupt is masked

This bit masks the R_TX_ABRT
interrupt in IC_INTR_STAT
register.Reset value:

0x1Values:0x1 (DISABLED): R/W
TX_ABORT interrupt is

unmasked0x0 (ENABLED):

TX_ABORT interrupt is masked
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M_RD_REQ

M_TX_EMPTY

M_TX_OVER

M_RX_FULL

M_RX_OVER

This bit masks the R_RD_REQ
interrupt in IC_INTR_STAT
register.Reset value:
0x1Values:0x1 (DISABLED):
RD_REQ

interrupt is unmaskedOx0
(ENABLED): RD_REQ interrupt is
masked

This bit masks the R_TX_EMPTY
interrupt in IC_INTR_STAT
register.Reset value:
0x1Values:0x1 (DISABLED):
TX_EMPTY interrupt is
unmasked0x0 (ENABLED):
TX_EMPTY interrupt is masked
This bit masks the R_TX OVER
interrupt in IC_INTR_STAT
register.Reset value:
0x1Values:0x1 (DISABLED):
TX_OVER interrupt is
unmasked0x0 (ENABLED):
TX_OVER interrupt is masked
This bit masks the R_RX_FULL
interrupt in IC_INTR_STAT
register.Reset value:
0x1Values:0x1 (DISABLED):
RX_FULL interrupt is
unmasked0x0 (ENABLED):
RX_FULL interrupt is masked
This bit masks the R_RX_OVER
interrupt in IC_INTR_STAT
register.Reset value:
0x1Values:0x1 (DISABLED):
RX_OVER interrupt is
unmasked0x0 (ENABLED):
RX_OVER interrupt is masked
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This bit masks the R_RX_UNDER
interrupt in IC_INTR_STAT
register.Reset value:
M_RX_UNDER 0x1Values:0x1 (DISABLED): R/W

RX_UNDER interrupt is
unmasked0x0 (ENABLED):
RX_UNDER interrupt is masked
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3.18.4.9 IC RAW INTR STAT(0x34)

Bits Name Description Memory Access
IC_RAW _INTR_STAT Reserved bits -
31:15 RSVD_IC_RAW_INTR_ST Read OnlyVolatile: true R
AT

SCL_STUCK_AT_LOW Register field
14 RSVD_SCL_STUCK_AT_L Reserved bits - Read OnlyVolatile: true R
ow
Indicates whether master is holding the bus
and TX FIFO is empty. Enabled only when
I2C_DYNAMIC_TAR_UPDATE=1 and
IC_EMPTYFIFO_HOLD_MASTER_EN=1.R
13 MASTER_ON_HOLD eset value: 0xOValues:0x1 (ACTIVE): R
MASTER_ON_HOLD interrupt is activeOx0
(INACTIVE): MASTER_ON_HOLD interrupt
is inactiveVolatile: true
Indicates whether a RESTART condition
has occurred on the 12C interface when
apb_i2c is operating in Slave mode and the
slave is being addressed.Enabled only
when
IC_SLV_RESTART_DET_EN=1.Note:
However, in high- speed mode or during a
START BYTE transfer, the RESTART
12 RESTART_DET comes before the address field as per the R
12C protocol. In this case, the slave is not
the addressed slave when the RESTART is
issued, therefore apb_i2c does not
generate the RESTART _DET
interrupt.Reset value: 0x0Values:0x1
(ACTIVE): RESTART_DET interrupt is
active0x0 (INACTIVE): RESTART_DET

interrupt is inactiveVolatile: true
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GEN_CALL

START_DET

STOP_DET

Set only when a General Call address is
received and it is acknowledged. It stays
set until it is cleared either by disabling
apb_i2c or when the CPU reads bit 0 of the
IC_CLR_GEN_CALL register. R
apb_i2c stores the received data in the Rx
buffer.Reset value: 0x0Values:0x1
(ACTIVE): GEN_CALL interrupt is
activeOx0 (INACTIVE):

GEN_CALL interrupt is inactiveVolatile: true
Indicates whether a START or RESTART
condition has occurred on the 12C interface
regardless of whether apb_i2c is operating
in slave or master mode.Reset value: R
0x0Values:0x1 (ACTIVE): START_DET
interrupt is activeOx0 (INACTIVE):
START_DET interrupt is inactiveVolatile:
true

Indicates whether a STOP condition has
occurred on the 12C interface regardless of
whether apb_i2c is operating in slave or
master mode.In Slave Mode:If
IC_CONJ[7]=1 b1
(STOP_DET_IFADDRESSED), the
STOP_DET interrupt will be issued only if
slave is addressed.Note: During a general
call address, this slave does not issue a
STOP_DET interrupt if
STOP_DET_IF_ADDRESSED=1 b1, even
if the slave responds to the general call
address by generating ACK. The
STOP_DET interrupt is generated only
when the transmitted address matches the R
slave address (SAR).If IC_CON[7]=1 b0
(STOP_DET_IFADDRESSED),

the STOP_DET interrupt is issued
irrespective of whether it is being
addressed.In Master Mode:lIf
IC_CONI[10]=1 b1
(STOP_DET_IF_MASTER_ACTIVE),the
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ACTIVITY

RX_DONE

STOP_DET

interrupt will be issued only if Master is
active.lf IC_CON[10]=1 b0
(STOP_DET_IFADDRESSED),the
STOP_DET interrupt will be issued
irrespective of whether master is active or
not.Reset value: 0x0Values:0x1 (ACTIVE):
STOP_DET interrupt is activeOx0
(INACTIVE): STOP_DET interrupt is
inactiveVolatile: true

This bit captures apb_i2c activity and stays
set until it is cleared. There are four ways to
clear it:Disabling the apb_i2cReading the
IC_CLR_ACTIVITY registerReading the
IC_CLR_INTR registerSystem resetOnce
this bit is set, it stays set unless one of the
four methods is used to clear it. Even if the
apb_i2c module is idle, this bit remains set R
until cleared, indicating that there was
activity on the bus.Reset value:
0x0Values:0x1 (ACTIVE):
RAW_INTR_ACTIVITY interrupt is
activeOx0 (INACTIVE):
RAW_INTR_ACTIVITY interrupt is
inactiveVolatile: true

When the apb_i2c is acting as a slave-
transmitter, this bit is set to 1 if the master
does not acknowledge a transmitted byte.
This occurs on the last byte of the
transmission, indicating that the R
transmission is done.Reset value:
0x0Values:0x1 (ACTIVE): RX_DONE
interrupt is activeOx0 (INACTIVE):
RX_DONE interrupt is inactiveVolatile: true
This bit indicates if apb_i2c, as an 12C
transmitter, is unable to complete the
intended actions on the contents of the
transmit FIFO. This situation can occur both
as an 12C master or an 12C slave, and is

referred to as a transmit abort . When this
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bit is set to 1, the IC_TX_ABRT_SOURCE
register indicates the reason why the
transmit abort takes places.Note: The
apb_i2c flushes/resets/empties only the
TX_FIFO whenever there is a transmit
abort caused by any of the events tracked
TX_ABRT by the IC_TX_ABRT_SOURCE register. R
The Tx FIFO remains in this flushed state
until the register IC_CLR_TX_ABRT is
read. Once this read is performed, the Tx
FIFO is then ready to accept more data
bytes from the APB interface. RX FIFO
flush because of TX_ABRT is controlled by
the coreConsultant parameter
IC_AVOID_RX_FIFO_FLUSH_ON_TX_AB
RT.Reset
value: 0x0Values:0x1 (ACTIVE): TX_ABRT
interrupt is activeOx0 (INACTIVE):
TX_ABRT interrupt is inactiveVolatile: true
This bit is set to 1 when apb_i2c is acting
as a slave and another 12C master is
attempting to read data from apb_i2c. The
apb_i2c holds the 12C bus in a wait state
(SCL=0) until this interrupt is serviced,
which means that the slave has been
addressed by a remote master that is
asking for data to be transferred. The
RD_REQ processor must respond to this interrupt R
and then write the requested data to the
IC_DATA_CMD register. This bit is set to 0
just after the processor reads the
IC_CLR_RD_REQ register.Reset value:
0x0Values:0x1 (ACTIVE): RD_REQ
interrupt is active0x0 (INACTIVE):
RD_REQ interrupt is inactiveVolatile: true
The behavior of the TX_EMPTY interrupt
status differs based on the
TX_EMPTY_CTRL selection in the
IC_CON register.When TX_EMPTY_CTRL

= 0:This bit is set to 1 when the transmit
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TX_EMPTY

TX_OVER

RX_FULL

buffer is at or below the threshold value set
in the IC_TX_TL register.When
TX_EMPTY_CTRL = 1:This bit is set to 1
when the transmit buffer is at or below the
threshold value set in the IC_TX_TL
register and the transmission of the
address/data from the internal shift register
for the most recently popped commandis R
completed.lt is automatically cleared by
hardware when the buffer level goes above
the threshold. When IC_ENABLE[O0] is set
to 0, the TX FIFO is flushed and held in
reset.

There the TX FIFO looks like it has no data
within it, so this bit is set to 1, provided
there is activity in the master or slave state
machines. When there is no longer any
activity, then with ic_en=0, this bit is set to
0.Reset value: 0x0.Values:0x1 (ACTIVE):
TX_EMPTY interrupt is activeOx0
(INACTIVE): TX_EMPTY interrupt is
inactiveVolatile: true

Set during transmit if the transmit buffer is
filled to IC_TX_BUFFER_DEPTH and the
processor attempts to issue another 12C
command by writing to the IC_DATA_CMD
register. When the module is disabled, this
bit keeps its level until the master or slave R
state machines go into idle, and when ic_en
goes to 0, this interrupt is cleared.Reset
value: 0x0Values:0x1 (ACTIVE): TX_OVER
interrupt is activeOx0 (INACTIVE):
TX_OVER interrupt is inactiveVolatile: true
Set when the receive buffer reaches or
goes above the RX_TL threshold in the
IC_RX_TL register. It is automatically
cleared by hardware when buffer level goes
below the threshold. If the module is
disabled (IC_ENABLE[0]=0), the RX FIFO

is flushed and held in reset; therefore the R
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RX FIFO is not full. So this bit is cleared
once the IC_ENABLE bit 0 is programmed
with a 0, regardless of the activity that
continues.Reset value: 0xOValues:0x1
(ACTIVE): RX_FULL interrupt is active0x0
(INACTIVE): RX_FULL interrupt is
inactiveVolatile: true
Set if the receive buffer is completely filled
to IC_RX_BUFFER_DEPTH and an
additional byte is received from an external
I12C device. The apb_i2c acknowledges
this, but any data bytes received after the
FIFO is full are lost. If the module is
disabled (IC_ENABLE[0]=0), this bit keeps
its level until the master or slave state
machines go into idle, and when ic_en goes
RX_OVER to 0, this interrupt is cleared.Note: If the R
configuration parameter
IC_RX_FULL_HLD_BUS_EN is enabled
and bit 9 of the IC_CON register
(RX_FIFO_FULL_HLD_CTRL) is
programmed to HIGH, then the RX_OVER
interrupt never occurs, because the Rx
FIFO never overflows.Reset value:
0x0Values:0x1 (ACTIVE): RX_OVER
interrupt is active0x0 (INACTIVE):
RX_OVER interrupt is inactiveVolatile: true
Set if the processor attempts to read the
receive buffer when it is empty by reading
from the IC_DATA_CMD register. If the
module is disabled (IC_ENABLE[0]=0), this
bit keeps its level until the master or slave
RX_UNDER state machines go into idle, and when ic_enR
goes to 0, this interrupt is cleared.Reset
value: 0xOValues:0x1 (ACTIVE):
RX_UNDER interrupt is activeOx0
(INACTIVE): RX_UNDER interrupt is

inactiveVolatile: true
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3.18.4.19 IC CLR ACTIVITY(0x5c)

Bits Name Description Memory Access

IC_CLR_ACTIVITY Reserved bits - Read
31:1 RSVD_IC_CLR_ACTIVITY OnlyVolatile: true R

Reading this register clears the ACTIVITY
interrupt if the 12C is not active anymore. If
the 12C module is still active on the bus, the
ACTIVITY interrupt bit continues to be set.

It is automatically cleared by hardware if the
module is disabled and if there is no further

0 CLR_ACTIVITY activity on the bus. The value read from this R

register to get status of the ACTIVITY
interrupt (bit 8) of the IC_RAW _INTR_STAT

register.Reset value: Ox0Volatile: true

3.18.4.20 IC_CLR STOP DET(0x60)

Bits Name Description Memory Access

IC_CLR_STOP_DET Reserved bits -
31:1 RSVD_IC_CLR_STOP_DET Read OnlyVolatile: true R

Read this register to clear the STOP_DET
interrupt (bit 9) of the
0 CLR_STOP_DET IC_RAW_INTR_STAT register.Reset R

value: 0xOVolatile: true

3.18.4.21 IC_CLR START DET(0x64)

Bits Name Description Memory Access

IC_CLR_START_DET Reserved bits -
31:1  RSVD_IC_CLR_START DET Read OnlyVolatile: true R

Read this register to clear the
START_DET interrupt (bit 10) of the
0 CLR_START_DET IC_RAW_INTR_STAT register.Reset R

value: OxOVolatile: true
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3.18.4.22 IC_CLR GEN_CALL(0x68)

Bits

31:1

0

Name Description

Memory Access

IC_CLR_GEN_CALL Reserved bits - Read

RSVD_IC_CLR_GEN_CALL OnlyVolatile: true R
Read this register to clear the GEN_CALL
CLR_GEN_CALL interrupt (bit 11) of IC_RAW_INTR_STAT R

register.Reset value: OxOVolatile: true

3.18.4.23 IC ENABLE(0x6c)

Bits
31:19

18

17

16

15:4

2

Name Description

RSVD_IC_ENABLE 2 IC_ENABLE Reserved bits - Read Only

SMBUS_ALERT_EN Register field
RSVD_SMBUS_ALERT_EN Reserved bits - Read Only
SMBUS_SUSPEND_EN Register field
RSVD_SMBUS_SUSPEND_ Reserved bits - Read Only
EN
SMBUS_CLK RESET Register field
RSVD_SMBUS_CLK_RESE Reserved bits - Read Only
T

Memory Access
R

RSVD_IC_ENABLE_1 RSVD_IC_ENABLE_1 Reserved bits - Read R

Only
RSVD Reserved bits - Read Only

In Master mode:1 b1: Blocks the

transmission of data on 12C bus even if Tx

FIFO has data to transmit.1 bO: The
transmission of data starts on 12C bus

automatically, as soon as the first data is

available in the Tx FIFO.Note: To block the

execution of Master commands, set the

TX_CMD_BLOCK bit only when Tx FIFO is
empty (IC_STATUS[2]==1) and Master is in
TX_CMD_BLOCK Idle state (IC_STATUS[5] == 0). Any further R/W

commands put in the Tx FIFO are not
executed until TX_CMD_BLOCK bit is

unset. Reset
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ABORT

value:IC_TX_CMD_BLOCK_DEFAULTValu
es:0x1 (BLOCKED): Tx Command execution
blockedOx0 (NOT_BLOCKED): Tx

Command execution not blocked

When set, the controller initiates the transfer
abort.0: ABORT not initiated or ABORT
done1: ABORT operation in progressThe
software can abort the 12C transfer in master
mode by setting this bit. The software can
set this bit only when ENABLE is already
set; otherwise, the controller ignores any
write to ABORT bit. The software cannot
clear the ABORT bit once set. In response
to an ABORT, the controller issues a STOP
and flushes the Tx FIFO after completing the R/'W
current transfer, then sets the TX_ABORT
interrupt after the abort operation. The
ABORT bit is cleared automatically after the
abort operation.For a detailed description on
how to abort I2C transfers, refer to Aborting
12C

Transfers .Reset value: 0x0Values:0x1
(ENABLED): ABORT operation in
progress0x0 (DISABLE): ABORT operation

not in progress
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Controls whether the apb_i2c is enabled.0:
Disables apb_i2c (TX and RX FIFOs are
held in an erased state)1: Enables
apb_i2cSoftware can disable apb_i2c while
it is active. However, it is important that care
be taken to ensure that apb_i2c is disabled
properly. A recommended procedure is
described in Disabling
apb_i2c .When apb_i2c is disabled, the
following occurs:The TX FIFO and RX FIFO
get flushed.Status bits in the
IC_INTR_STAT register are
still active until apb_i2c goes into IDLE
state.If
the module is transmitting, it stops as well as
0 ENABLE deletes the contents of the transmit buffer R/W
after the current transfer is complete. If the
module is receiving, the apb_i2c stops the
current transfer at the end of the current
byte and does not acknowledge the
transfer.In systems with asynchronous pclk
and ic_clk when IC_CLK_TYPE parameter
set to asynchronous (1), there is a two ic_clk
delay when enabling or disabling the
apb_i2c. For a detailed description on how
to disable apb_i2c, refer to Disabling
apb_i2c Reset value: 0xOValues:0x1
(ENABLED): 12C is enabled0x0
(DISABLED): I12C is
disabled
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19
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16
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11
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3.18.4.24 IC STATUS(0x70)

IC_STATUS Reserved bits -

21 RSVD_IC _STATUS 2 Read OnlyVolatile: true R
SMBUS_ALERT_STATUS
RSVD _SMBUS_ALERT_STATUS Register field Reserved bits - R

Read OnlyVolatile: true
SMBUS_SUSPEND_STATUS

Register field Reserved bits -

RSVD_SMBUS_SUSPEND_STATUS Read OnlyVolatile: true R
SMBUS_SLAVE_ADDR_RESOL
VED
RSVD_SMBUS_SLAVE_ADDR_RESO Register field Reserved bits - R
LVED Read OnlyVolatile: true

SMBUS_SLAVE_ADDR_VALID

Register field Reserved bits -

RSVD_SMBUS_SLAVE_ADDR_VALID Read OnlyVolatile: true R
SMBUS_QUICK_CMD_BIT
RSVD_SMBUS_QUICK_CMD_BIT Register field Reserved bits - R

Read OnlyVolatile: true
RSVD_IC_STATUS_1 Reserved

;12 RSVD_IC_STATUS 1 bits - Read OnlyVolatile: true R
SDA_STUCK_NOT_RECOVERE
D
RSVD_SDA_STUCK_NOT_RECOVER Register field Reserved bits - R
ED Read OnlyVolatile: true

SLV_HOLD_RX_FIFO_FULL
Register field Reserved bits -
RSVD_SLV_HOLD_RX_FIFO_FULL Read OnlyVolatile: true R
SLV_HOLD_TX_FIFO_EMPTY
Regsiter field Reserved bits -
RSVD _SLV_HOLD_TX FIFO_EMPTY Read OnlyVolatile: true R
MST_HOLD_RX_FIFO_FULL
Register field Reserved bits -
RSVD_MST_HOLD_RX_FIFO_FULL Read OnlyVolatile: true R
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MST_HOLD_TX_FIFO_EMPTY
Register field Reserved bits -
7 RSVD _MST_HOLD TX _FIFO_EMPTY Read OnlyVolatile: true R
Slave FSM Activity Status. When
the Slave Finite State Machine
(FSM) is not in the IDLE state,
this bit is set.0: Slave FSM is in
IDLE state so the Slave part of

apb_i2c is not Active1: Slave

6 SLV_ACTIVITY FSMis not in IDLE state sothe R
Slave part of apb_i2c is
ActiveReset value:
0x0Values:0x1 (ACTIVE): Slave
not idle0Ox0 (IDLE): Slave is

idleVolatile: true

Bits Name Description Memory Access
Master FSM Activity Status.
When the Master Finite State
Machine (FSM) is not in the IDLE
state, this bit is set.0: Master
FSMis in IDLE state so the
Master part of apb_i2c is not
Active1: Master FSM is not in
IDLE state so the Master part of

5 MST_ACTIVITY apb_i2c is ActiveNote: R
IC_STATUS|0]-that is, ACTIVITY
bit-is the OR of SLV_ACTIVITY
and MST_ACTIVITY bits.Reset
value: 0xOValues:0x1 (ACTIVE):
Master not idleOx0 (IDLE):

Master is idleVolatile: true
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Receive FIFO Completely Full.
When the receive FIFO is
completely full, this bit is set.
When the receive FIFO contains
one or more empty location, this

4 RFF bit is cleared.0: Receive FIFOis R
not full1: Receive FIFO is
fullReset value: 0x0Values:0x1
(FULL): Rx FIFO is fullOx0
(NOT_FULL): Rx FIFO not
fullVolatile: true
Receive FIFO Not Empty. This bit
is set when the receive FIFO
contains one or more entries; it is
cleared when the receive FIFO is
empty.0: Receive FIFO is

3 RFNE empty1: Receive FIFO is not R
emptyReset value:
0x0Values:0x1 (NOT_EMPTY):
Rx FIFO not emptyOx0 (EMPTY):
Rx FIFO is emptyVolatile: true
Transmit FIFO Completely
Empty. When the transmit FIFO
is completely empty, this bit is
set. When it contains one or
more valid entries, this bit is
cleared. This bit field does not

2 TFE request an interrupt.0: Transmit R
FIFO is not empty1: Transmit
FIFO is emptyReset value:
0x1Values:0x1 (EMPTY): Tx
FIFO is empty0x0
(NON_EMPTY): Tx FIFO not

emptyVolatile: true
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Transmit FIFO Not Full. Set when
the transmit FIFO contains one or
more empty locations, and is
cleared when the FIFO is full.O:
Transmit FIFO is full1: Transmit

1 TFENF FIFO is not fullReset value: R
O0x1Values:0x1 (NOT_FULL): Tx
FIFO not fullox0 (FULL): Tx FIFO
is fullVolatile: true
I2C Activity Status. Reset value:
0x0Values:0x1 (ACTIVE): 12C is

0 ACTIVITY active0x0 (INACTIVE): 12C is R

idleVolatile: true
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3.18.4.25 IC TXFLR(0x74)
Bits Name Description Memory Access
TXFLR Register field Reserved bits - Read
31:4 RSVD_TXFLR OnlyVolatile: true R

3:0 TXFLR

Transmit FIFO Level. Contains the number of valid data
entries in the transmit FIFO.Reset value: OxOVolatile: R

true

3.18.4.26 IC_RXFLR(0x78)

Bits Name

31:4 RSVD_RXFLR

3:0 RXFLR

Description Memory Access

RXFLR Reserved bits - Read OnlyVolatile: true R

Receive FIFO Level. Contains the number of valid data
entries in the receive FIFO.Reset value: 0xOVolatile: R

true

3.18.4.27 IC_ SDA_HOLD(0x7c)

Bits Name

Description Memory Access

31:24 RSVD_IC_SDA HOLD IC_SDA HOLD Reserved bits - Read Only R

Sets the required SDA hold time in units of

ic_clk period, when apb_i2c acts as a

23:16 IC_SDA_RX_HOLD receiver.Reset value: R/W

IC_DEFAULT_SDA HOLDI[23:16].
Sets the required SDA hold time in units of

ic_clk period, when apb_i2c acts as a

15:0 IC_SDA TX HOLD transmitter.Reset value: R/W

IC_DEFAULT_SDA_HOLD[15:0].

3.18.4.28 IC_ TX ABRT SOURCE(0x80)
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Bits

31:23

22:21

20:18

17

16

15

Name

TX_FLUSH_CNT

RSVD_IC_TX_ABRT_SOURCE

RSVD_ABRT_DEVICE_WRITE

RSVD_ABRT_SDA_STUCK_AT_
LOW

ABRT_USER_ABRT

ABRT_SLVRD_INTX

Description Memory Access
This field indicates the number of Tx
FIFO Data Commands which are fl
ushed due to TX_ABRT interrupt. Itis
cleared whenever 12C is R
disabled.Reset value: 0xORole of
apb_i2c: Master-Transmitter or
Slave- TransmitterVolatile: true
IC_TX_ABRT_SOURCE Reserved
bits - Read OnlyVolatile: true
ABRT_DEVICE_WRITE Register fi
eld Reserved bits - Read
OnlyVolatile: true
ABRT_SDA_STUCK_AT_LOW
Register field Reserved bits - Read R
OnlyVolatile: true

This is a master-mode-only bit.

Master has detected the transfer

abort (IC_ENABLE[1])Reset value:
O0xORole of apb_i2c: Master-
TransmitterValues:0x1
(ABRT_USER_ABRT_GENERATED)R
: Transfer

abort detected by master0x0
(ABRT_USER_ABRT_VOID):
Transfer abort detected by master-
scenario not presentVolatile: true

1: When the processor side responds
to a slave mode request for data to
be transmitted to a remote master
and user writes a 1 in CMD (bit 8) of
IC_DATA CMD register.Reset value:
0xORole of apb_i2c: Slave-
TransmitterValues:0x1 R
(ABRT_SLVRD_INTX_GENERATED

): Slave

trying to transmit to remote master in
read mode0x0

(ABRT_SLVRD_INTX_VOID): Slave
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trying to transmit to remote master in
read mode- scenario not

presentVolatile: true

This field indicates that a Slave has
lost the bus while transmitting data to
a remote master.
IC_TX ABRT_SOURCE[12] is set at
the same time.Note: Even though the
slave never
owns the bus, something could go
wrong on the bus. This is a fail safe
check. For instance, during a data
transmission at the low-to-high

14 ABRT_SLV_ARBLOST transition of SCL, if what is on the R
data bus is not what is supposed to
be transmitted, then apb_i2c no
longer own the bus.Reset value:
0xORole of apb_i2c: Slave-
TransmitterValues:0x1
(ABRT_SLV_ARBLOST_GENERAT
ED): Slave lost
arbitration to remote masterOx0
(ABRT_SLV_ARBLOST_VOID):
Slave lost arbitration to remote
master- scenario not presentVolatile:

true
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Bits

13

12

11

Name

ABRT_SLVFLUSH_TXFIFO

ARB_LOST

ABRT_MASTER_DIS

Description Memory Access
This field specifies that the Slave has
received a read command and some
data exists in the TX FIFO, so the

slave issues a TX_ABRT interrupt to
flush old data in TX FIFO.Reset

value: OxORole of apb_i2c: Slave-
TransmitterValues:0x1
(ABRT_SLVFLUSH_TXFIFO_GENE
RATED): Slave R
flushes existing data in TX-FIFO

upon getting read command0x0
(ABRT_SLVFLUSH_TXFIFO_VOID):
Slave

flushes existing data in TX-FIFO

upon getting read command-

scenario not presentVolatile: true

This field specifies that the Master

has lost arbitration, or if
IC_TX_ABRT_SOURCE[14] is also

set, then the slave transmitter has

lost arbitration.Reset value: 0xORole

of apb_i2c: Master-Transmitter or
Slave- TransmitterValues:0x1 R
(ABRT_LOST_GENERATED):

Master or Slave- Transmitter lost
arbitration0x0 (ABRT_LOST_VOID):
Master or Slave- Transmitter lost
arbitration- scenario not
presentVolatile: true

This field indicates that the User tries

to initiate a Master operation with the
Master mode disabled.Reset value:
O0xORole of apb_i2c: Master-
Transmitter or Master-
ReceiverValues:0x1
(ABRT_MASTER_DIS_GENERATEDR
): User

intitating master operation when
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MASTER disabled0x0
(ABRT_MASTER_DIS_VOID): User
initiating master operation when
MASTER disabled- scenario not

presentVolatile: true

This field indicates that the restart is
disabled (IC_RESTART_EN bit
(IC_CON][5]) =0) and the master
sends a read command in 10-bit
addressing mode.Reset value:
O0xORole of apb_i2c: Master-

10 ABRT_10B_RD NORSTRT ReceiverValues:0x1 R
(ABRT_10B. RD_GENERATED):
Master trying to read in 10Bit
addressing mode when RESTART
disabled0x0 (ABRT_10B_RD_VOID):
Master not trying to read in 10Bit
addressing mode when RESTART

disabledVolatile: true
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Bits

9

8

Name

ABRT_SBYTE_NORSTRT

ABRT_HS_NORSTRT

Description Memory Access
To clear Bit 9, the source of the
ABRT_SBYTE_NORSTRT must be
fixed first; restart must be enabled
(IC_CONI5]=1), the SPECIAL bit must
be cleared (IC_TAR[11]), or the
GC_OR_START bit must be cleared
(IC_TAR([10]). Once the source of the
ABRT_SBYTE_NORSTRT is fixed,
then this bit can be cleared in the same
manner as other bits in this register. If
the source of the
ABRT_SBYTE_NORSTRT is not fixed
before attempting to clear this bit, bit 9
clears for one cycle and then gets R
reasserted. When this field is set to 1,
the restart is disabled
(IC_RESTART_EN bit (IC_CONI5]) =0)
and the user is trying to send a START
Byte.Reset value: 0xORole of apb_i2c:
MasterValues:0x1
(ABRT_SBYTE_NORSTRT_GENERA
TED): User

trying to send START byte when
RESTART disabled0x0
(ABRT_SBYTE_NORSTRT_VOID):
User trying to send START byte when
RESTART disabled- scenario not
presentVolatile: true

This field indicates that the restart is
disabled (IC_RESTART_EN bit
(IC_CON[5]) =0) and the user is trying
to use the master to transfer data in
High Speed mode.Reset value:
0xORole of apb_i2c: Master-
Transmitter or Master-
ReceiverValues:0x1 R
(ABRT_HS_NORSTRT_GENERATED)
: User

%341 T 4k 472 T



7

6

1=\
%D'

alh

(o]
Q
=3
7]
Q
3

RHTATE ETRAE

ABRT_SBYTE_ACKDET

ABRT_HS_ACKDET

trying to switch Master to HS mode
when RESTART disabled0x0
(ABRT_HS_NORSTRT_VOID): User
trying to switch Master to HS mode
when RESTART disabled- scenario not

presentVolatile: true

This field indicates that the Master has
sent a START Byte and the START

Byte was acknowledged (wrong
behavior).Reset value: 0xORole of
apb_i2c: MasterValues:0x1
(ABRT_SBYTE_ACKDET_GENERAT R
ED): ACK

detected for START byte0x0
(ABRT_SBYTE_ACKDET_VOID): ACK
detected for START byte- scenario not
presentVolatile: true

This field indicates that the Master is in
High Speed mode and the High Speed
Master code was acknowledged

(wrong behavior).Reset value: 0xORole
of apb_i2c: MasterValues:0x1
(ABRT_HS_ACK_GENERATED): HS R
Master code ACKed in HS Mode0x0
(ABRT_HS_ACK VOID): HS Master
code ACKed in HS Mode- scenario not

presentVolatile: true
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Bits

5

4

3

Name

ABRT_GCALL_READ

ABRT_GCALL_NOACK

ABRT_TXDATA_NOACK

Description Memory Access
This field indicates that apb_i2c in the
master mode has sent a General Call
but the user programmed the byte
following the General Call to be a

read from the bus (IC_DATA_CMD[9]

is set to 1).Reset value: 0xORole of
apb_i2c: Master-
TransmitterValues:0x1 R
(ABRT_GCALL_READ_GENERATE
D): GCALL is

followed by read from bus0x0
(ABRT_GCALL_READ_VOID):

GCALL is followed by read from bus-
scenario not presentVolatile: true

This field indicates that apb_i2c in
master mode has sent a General Call
and no slave on the bus

acknowledged the General Call.Reset
value: OxORole of apb_i2c: Master-
TransmitterValues:0x1
(ABRT_GCALL_NOACK_GENERAT R
ED): GCALL

not ACKed by any slave0x0
(ABRT_GCALL_NOACK_VOID):
GCALL not

ACKed by any slave-scenario not
presentVolatile: true

This field indicates the master-mode
only bit. When the master receives an
acknowledgement for the address,

but when it sends data byte(s)

following the address, it did not

receive an acknowledge from the
remote slave(s).Reset value: 0xORole
of apb_i2c: Master- R
TransmitterValues:0x1
(ABRT_TXDATA_NOACK_GENERA
TED):
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ABRT_10ADDR2_NOACK

ABRT_10ADDR1_NOACK

ABRT_7B_ADDR_NOACK

Transmitted data not ACKed by
addressed slave0x0
(ABRT_TXDATA_NOACK_VOID):
Transmitted data non-ACKed by
addressed slave-scenario not

presentVolatile: true

This field indicates that the Master is

in 10-bit address mode and that the
second address byte of the 10-bit
address was not acknowledged by

any slave.Reset value: 0xORole of
apb_i2c: Master-Transmitter or R
Master-ReceiverValues:0x1

(ACTIVE): Byte 2 of 10Bit Address

not ACKed by any slave0x0
(INACTIVE): This abort is not
generatedVolatile: true

This field indicates that the Master is

in 10-bit address mode and the first
10-bit address byte was not
acknowledged by any slave.Reset
value: OxORole of apb_i2c: Master- R
Transmitter or Master-
ReceiverValues:0x1 (ACTIVE): Byte

1 of 10Bit Address not ACKed by any
slave0x0 (INACTIVE): This abort is

not generatedVolatile: true

This field indicates that the Master is

in 7-bit addressing mode and the
address sent was not acknowledged

by any slave.Reset value: 0xORole of
apb_i2c: Master-Transmitter or R
Master-ReceiverValues:0x1

(ACTIVE): This abort is generated
because of NOACK for 7-bit
address0x0 (INACTIVE): This abort is
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not generatedVolatile: true

2 345 T1 o472 W



O s
« > canaan PREMATE AT

3.18.4.29 IC DMA CR(0x88)

Bits Name Description Memory Access

RSVD_IC_DMA CR_2 31 Reserved bits

31:2 RSVD_IC_DMA CR 2 31 -Read Only R

Transmit DMA Enable. This bit
enables/disables the transmit FIFO DMA
channel. Reset value: 0x0Values:0x1

TDMAE (ENABLED): Transmit FIFO DMA R/W
channel enabled0x0 (DISABLED):
transmit FIFO DMA channel disabled
Receive DMA Enable. This bit
enables/disables the receive FIFO DMA
channel. Reset value: 0x0Values:0x1

0 RDMAE (ENABLED): Receive FIFO DMA channel R/W
enabled0x0 (DISABLED): Receive FIFO
DMA channel disabled
3.18.4.30 IC DMA_TDLR(0x8c)
Bits Name Description Memory Access
31:3 RSVD DMA_TDLR DMA_TDLR Reserved bits - Read Only R
Transmit Data Level. This bit field controls the
level at which a DMA request is made by the
transmit logic. It is equal to the watermark level;
that is, the dma_tx_req signal is generated
2:0 DMATDL when the number of valid data entries in the R/W

transmit FIFO is equal to or below this field
value, and TDMAE = 1.Reset value: 0x0

3.18.4.31 IC_ DMA RDLR(0x90)
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Bits Name Description Memory Access
31:3 RSVD_DMA_RDLR DMA_RDLR Reserved bits - Read Only R

2:0

DMARDL

Receive Data Level. This bit field controls the

level at which a DMA request is made by the

receive logic. The watermark level =

DMARDL+1; that is, dma_rx_req is generated

when the number of valid data entries in the

receive FIFO is equal to or more than this field R/W
value + 1, and RDMAE =1. For instance, when
DMARDL is 0, then dma_rx_req is asserted

when 1 or more data entries are present in the

receive FIFO.Reset value: 0x0

3.18.4.32 IC_SDA_SETUP(0x94)

Bits

31:8

7:0

Name

Description Memory Access

RSVD_IC_SDA SETUP IC_SDA SETUP Reserved bits - Read OnlyR

SDA_SETUP

SDA Setup. It is recommended that if the
required delay is 1000ns, then for an ic_clk
frequency of 10 MHz, IC_SDA_SETUP

should be programmed to a value of 11.
IC_SDA_SETUP must be programmed with

a minimum value of 2.Reset value: 0x64, R/W
but can be hardcoded by setting the
IC_DEFAULT_SDA_ SETUP configuration

parameter.

3.18.4.33 IC_ ACK_GENERAL CALL(0x98)

Bits

31:1

Name Description Memory Access
RSVD_IC_ACK_GEN_1_31 Reserved
RSVD_IC_ACK_GEN_1_31 bits - Read Only R
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ACK General Call. When set to 1,
apb_i2c responds with a ACK (by

asserting ic_data_oe) when it receives
a General Call. Otherwise, apb_i2c
responds with a NACK (by negating
ic_data_oe).Reset value: 0x1, but can
be hardcoded by setting the

0 ACK_GEN_CALL IC_DEFAULT_ACK GENERAL_CALL R/W
configuration parameter.Values:0x1
(ENABLED): Generate ACK for a
General Callox0 (DISABLED): Generate
NACK for General Call

3.18.4.34 IC ENABLE STATUS(0x9c)

Bits Name Description Memory Access

IC_ENABLE_STATUS Reserved
31:3 RSVD_IC_ENABLE_STATUS bits - Read OnlyVolatile: true R

Slave Received Data Lost. This bit
indicates if a Slave-Receiver
operation has been aborted with at
least one data byte received from
an 12C transfer due to the setting bit
0 of IC_ENABLE from 1 to 0. When
read as 1, apb_i2c is deemed to
have been actively engaged in an
aborted 12C transfer (with matching
address) and the data phase of the
I2C transfer has been entered, even
though a data byte has been
responded with a NACK.Note: If the
remote 12C master terminates the
transfer with a STOP condition
before the apb_i2c has a chance to
2 SLV_RX_DATA_LOST NACK a transfer, and R
IC_ENABLE[0] has been set to 0,
then this bit is also set to 1.When
read as 0, apb_i2c is deemed to

have been disabled without being

% 348 T 4k 472 T



1

1=\
%D'

alh

(o]
Q
=3
7]
Q
3

RHTATE ETRAE

SLV_DISABLED_WHILE_BUSY

actively involved in the data phase
of a Slave- Receiver transfer.Note:
The CPU can safely read this bit
when IC_EN (bit 0) is read as
0.Reset value: 0xOValues:0x1
(ACTIVE): Slave RX Data is lost0Ox0
(INACTIVE): Slave RX Data is not
lostVolatile: true

Slave Disabled While Busy
(Transmit, Receive). This bit
indicates if a potential or active
Slave operation has been aborted
due to the setting bit 0 of the
IC_ENABLE register from 1 to 0.
This bit is set when the CPU writes
a 0 to the IC_ENABLE register
while:(a) apb_i2c is receiving the
address byte of the Slave-
Transmitter operation from a remote
master;OR,

(b) address and data bytes of the
Slave-Receiver operation from a
remote master.When read as 1,
apb_i2c is deemed to have forced a
NACK during any part of an 12C
transfer, irrespective of whether the
I2C address matches the slave
address set in apb_i2c (IC_SAR
register) OR if the transfer is
completed before IC_ENABLE is
set to 0 but has not taken
effect.Note: If the

remote 12C master terminates the
transfer with a STOP condition
before the apb_i2c has a chance to
NACK a transfer, and
IC_ENABLE[0] has been set to 0,
then this bit will also be set to
1.When read as 0, apb_i2c is

deemed to have been disabled
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IC_EN

when there is master activity, or
when the 12C bus is idle.Note: The
CPU can safely read this bit when
IC_EN (bit 0) is read as 0.Reset
value: 0xOValues:0x1 (ACTIVE):
Slave is disabled when it is
activeOx0 (INACTIVE): Slave is
disabled when it is idleVolatile: true
ic_en Status. This bit always
reflects the value driven on the
output portic_en.When read as 1,
apb_i2c is deemed to be in an
enabled state.When read as O,
apb_i2c is deemed completely
inactive.Note: The CPU can safely
read this bit anytime. When this bit
is read as 0, the CPU can safely
read SLV_RX_DATA_LOST (bit 2)
and
SLV_DISABLED_WHILE_BUSY (bit
1).Reset value: 0xOValues:0x1
(ENABLED): 12C enabled0x0
(DISABLED): 12C disabledVolatile:

true
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3.18.4.35 IC_FS_SPKLEN(0xa0)

Bits

31:8

7:0

Name

RSVD_IC_FS_SPKLEN

IC_FS_SPKLEN

Description

IC_FS_SPKLEN Reserved bits - Read
Only

This register must be set before any 12C
bus transaction can take place to ensure
stable operation. This register sets the
duration, measured in ic_clk cycles, of the
longest spike in the SCL or SDA lines that
will be filtered out by the spike
suppression logic. This register can be
written only when the 12C interface is
disabled which corresponds to the
IC_ENABLE[O0] register being set to 0.
Writes at other times have no effect. The
minimum valid value is 1; hardware
prevents values less than this being
written, and if attempted results in 1 being
set. or more information, refer to Spike
Suppression .Reset value:
IC_DEFAULT_FS_SPKLEN configuration

parameter.

3.18.4.36 IC_COMP_PARAM 1(0xf4)

Bits

31:24

23:16

Name

Description

IC_COMP_PARAM_1 Reserved bits

RSVD_IC_COMP_PARAM_1 - Read Only

TX_BUFFER_DEPTH

The value of this register is derived
from the IC_TX BUFFER_DEPTH
coreConsultant parameter.0x00 =
Reserved0x01 = 20x02 = 3...0xFF =
256
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15:8 RX_BUFFER_DEPTH

7 ADD_ENCODED_PARAMS
6 HAS_DMA

5 INTR_IO

4 HC_COUNT_VALUES

The value of this register is derived
from the IC_RX_BUFFER_DEPTH
coreConsultant parameter.0x00: R
Reserved0x01: 20x02: 3...0xFF: 256
The value of this register is derived
from the
IC_ADD_ENCODED_PARAMS
coreConsultant parameter. Reading

1 in this bit means that the capability
of reading these encoded

parameters via software has been
included.

Otherwise, the entire registeris0 R
regardless of the setting of any

other parameters that are encoded

in the bits.Values:0x1 (ENABLED):
Enables capability of reading

encoded parameters0x0

(DISBALED): Disables capability of
reading encoded parameters

The value of this register is derived
from the IC_HAS DMA
coreConsultant

parameter.Values:0x1 (ENABLED): R
DMA handshaking signals are
enabled0x0 (DISABLED): DMA
handshaking signals are disabled

The value of this register is derived
from the IC_INTR_IO

coreConsultant

parameter.Values:0x1 R
(COMBINED): COMBINED Interrupt
outputsOx0 (INDIVIDUAL):
INDIVIDUAL Interrupt

outputs

The value of this register is derived
from the IC_HC_COUNT VALUES
coreConsultant

parameter.Values:0x1 (ENABLED):

Hard code the count values for each R
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mode.0x0 (DISABLED):
Programmable count values for

each mode.

The value of this register is derived
from the IC_MAX_SPEED_MODE
coreConsultant parameter.0x0:
Reserved0x1: StandardOx2:

3:2 MAX_SPEED_MODE FastOx3: HighValues:0x1 R
(STANDARD): IC MAX SPEED is
STANDARD MODEOx2 (FAST): IC
MAX SPEED is FAST MODEOx3
(HIGH): IC MAX SPEED is HIGH
MODE
The value of this register is derived
from the APB_DATA_WIDTH
coreConsultant
parameter.Values:0x0

1:0 APB_DATA_WIDTH (APB_08BITS): APB data bus width R
is 08 bitsOx1 (APB_16BITS): APB
data bus width is 16 bitsOx2
(APB_32BITS): APB data bus width
is 32 bitsOx3 (RESERVED):

Reserved bits

3.18.4.37 IC_COMP VERSION(0xf8)

Bits Name Description Memory Access

Specific values for this register are described in
31:0 IC_COMP_VERSION the Releases Table in the apb_i2c Release R

Notes
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3.18.4.38 IC_COMP _TYPE(Oxfc)

Bits Name Description Memory Access

Designware Component Type number =
0x44_57_01_40. This assigned unique hex value is

31:0 IC_COMP_TYPE constant and is derived from the two ASCII letters R
DW followed by a 16-bit unsigned number.

3.19 &{79MgizO (SPI)

3.19.1 ik

TG O FE441SPTH: 0, HASPI0. SPI1. SPI3 R At TAEAEMASTER
R, SPI2HAET/EAESLAVERER, THEINREMHE:

BTN O RR440SPT:O, HASPI0. SPI1. SPI3 K A8 T{EAEMASTER
R, SPI2 HRETAEESLAVERS, "EAITA tn T etk

® THF1/2/4/8% AT HEA;

® SPIO. SPIl. SPI2W|SzfF25MHzI 2l (FRMIEEHT) SPI3H: = Al SZ4F100MHz
N4

® TRE32MUTE. 32BYTEVRIHFIFO;

® Y7 BFIPITIE: BIEFNIIR . KIEFIFOE . KIEFIFOZ . 2K
FIFOJfi . $EUSFIFO TG« B FTRORE H o b« &B AT LU Sk 1T B i«

® STRFDMATNfE:

®  STHPXUIR IIDDRALHIAR TSP T3S HFX TP

3.19.2 IjgekAiA

® GP-SPI FHLFR

SPT AL SCHF MY £ 2 W LB 5 A =28 ~F XU LIEMS . SPTAPY 2k X Ll A5
H, TREEE B RIEEAE KR . SPTR =20 TIE 5, Wi FASPI
TEMABL, A2 EHUAMALRIELE 7 2 — R sSSP ML
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B, B ERRLIEE: 4 + bk + U/ REGE. SR ENHIEA ML
W FEAEE, Hhka{E N0,
® GP-SPIMMLEER

SPI2 A BEAE MMM, 5HABTENLHEITIEME . SPT AE WML, 75 E0 B HFE 1Y
WAEPML. WRAEREDMA, — R LUE / K% 64 byte HIEE. fE—
ik / GifEd, RiEESCSULARFHKHE . IR KIETFEHCSHH S,
ML EBAR R 2 B AL
® FAFILIR

Software Flow

ST 5'.'
—— m "
L - r

5 e e Rl e e T e T o e e e T et g W

™
\_'ilgu mary fill FIFC here:
first data word is "

presant in the rnsmil
FIFD and a slave s
enabled,

i s s e A e e -

3.19.3 FF=R0I%R

Base Address: SPI0_BASE_ADDR (0x52000000)
Base Address: SPI1_BASE_ADDR (0x53000000)
Base Address: SPI3_BASE_ADDR (0x54000000)
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Name
CTRLRO

CTRLR1

SSIENR

MWCR

SER

BAUDR

TXFTLR

RXFTLR

TXFLR

RXFLR

SR

Name

IMR

ISR

RISR

TXOICR

Description Offset address

This register controls the serial data transfer. 0x0

This register exists only when the SPI is configured as a

master device. 0x4

This register enables and disables the SPI. 0x8

This register controls the direction of the data word for the

half-duplex-Microwire serial protocol. Oxc

This register is valid only when the SPI is configured as a

master device. 0x10

This register is valid only when the SPI is configured as a

master device. 0x14

This register controls the threshold value for the transmit
FIFO memory. 0x18

This register controls the threshold value for the receive FIFO

memory. Ox1c

This register contains the number of valid data entries in the

transmit FIFO memory. 0x20

This register contains the number of valid data entries in the

receive FIFO memory. This register can be ready at any time. 0x24

This is a read-only register used to indicate the current
transfer status, FIFO status, and any transmission/reception
errors that may have occurred.The status register may be 0x28

read at any time.

Description Offset address

This read/write reigster masks or enables all interrupts
generated by the SPI. 0x2¢

This register reports the status of the SPI interrupts after they

have been masked. 0x30

This read-only register reports the status of the SPI interrupts

prior to masking. 0x34

Transmit FIFO Overflow Interrupt Clear Register. 0x38
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RXOICR Receive FIFO Overflow Interrupt Clear Register. 0x3c

RXUICR Receive FIFO Underflow Interrupt Clear Register. 0x40
MSTICR Multi-Master Interrupt Clear Register. 0x44
ICR Interrupt Clear Register. 0x48

This register is only valid when SPI is configured with a set of
DMACR DMA Controller interface signals. Ox4c

This register is only valid when the apb_ssi is configured with

a set of DMA interface signals (SSI_HAS_DMA = 1). When

apb_ssi is not configured for DMA operation, this register will
DMATDLR not exist and writing to its address will have no effect; reading 0x50

from its address will return zero.

This register is only valid when apb_ssi is configured with a
set of DMA interface signals (SSI_ HAS DMA = 1).
When apb_ssi is not configured for DMA operation, this
DMARDLR register will not exist and writing to its address will have no  0x54
effect; reading from its address will return zero.
This register contains the peripherals identification code,
IDR which is written into the register at configuration time using  0x58

coreConsultant.

This read-only register stores the specific apb_ssi component
SSI_VERSION_ID version. 0x5c¢

The data register is a 16/32-bit read/write buffer for the
DRO transmit/receive FIFOs. 0x60

The data register is a 16/32-bit read/write buffer for the
DR1 transmit/receive FIFOs. 0x64

The data register is a 16/32-bit read/write buffer for the
DR2 transmit/receive FIFOs. 0x68

The data register is a 16/32-bit read/write buffer for the
DR3 transmit/receive FIFOs. 0x6¢c

Name Description Offset address

The data register is a 16/32-bit read/write buffer for the
DR4 transmit/receive FIFOs. 0x70
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DR5

DR6

DR7

DR8

DR9

DR10

DR11

DR12

DR13

DR14

DR15

DR16

DR17

DR18

DR19

DR20

DR21

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.
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Ox74

0x78

0x7c

0x80

0x84

0x88

0x8c

0x90

0x94

0x98

0x9c

Oxa0

Oxa4

Oxa8

Oxac

0xb0

Oxb4



Name

DR22

DR23

DR24

DR25

DR26

DR27

DR28

DR29

DR30

DR31

DR32

DR33

DR34

DR35

RX_SAMPLE_DLY

Description

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the

transmit/receive FIFOs.

The data register is a 16/32-bit read/write buffer for the
transmit/receive FIFOs.

This register is only valid when the SPI is configured with rxd

sample delay logic.

359 mi dt 472 T

Offset address

0xb8

Oxbc

0xc0

Oxc4

0xc8

Oxcc

0xdo

Oxd4

0xd8

Oxdc

0xe0

Oxe4d

Oxe8

Oxec

0xfO



This register is valid only when SSI_SPI_MODE is either set

SPI_CTRLRO to Dual or Quad or Octal mode.

RSVD RSVD - Reserved address location.

3.194 FE=H8E

3.19.4.1 CTRLRO(0xO0)

Bits Name Description

Oxf4

Oxfc

Memory Access

31:25

24

23

22:21

RSVD_CTRLRO

SSTE

RSVD_CTRLRO_23

SPI_FRF

SSTE Reserved bits R

Slave Select Toggle Enable.

When operating in SPI mode with clock phase
(SCPH) set to 0, this register controls the

behavior of the slave select line (ss__n) between
data frames. If this register field is set to 1 the
ss__n line will toggle between consecutive data
frames, with the serial clock (sclk) being held to

its default value while ss__n is high; if this R/W
register field is set to 0 the ss__n will stay low

and sclk will run continuously for the duration of
the transfer.

Note: This register is only valid when
SSI_SCPHO_SSTOGGLE is set to 1.

CTRLRO_23 Reserved bits R

SPI| Frame Format:

Selects data frame format for
Transmitting/Receiving the dataBits only valid
when SSI_SPI_MODE is either set to Dual or
Quad or Octal mode.When SSI_SPI_MODE is
configured for Dual Mode , 10/11 combination is
reserved.When SSI_SPI_MODE is configured
for Quad Mode , 11 combination is reserved.
Values: R/W
0x0 (STD_SPI_FRF): Standard SPI Frame
Format Ox1 (DUAL_SPI_FRF): Dual SPI Frame
Format 0x2 (QUAD_SPI_FRF): Quad SPI Frame
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20:16

DFS_32

Format 0x3 (OCTAL_SPI_FRF): Octal SPI
Frame Format

Data Frame Size in 32-bit transfer size mode. = R/W
Used to select the data frame size in 32-bit
transfer mode. These bits are only valid when
SSI_MAX_ XFER_SIZE is configured to 32.
When the data frame size is programmed to be
less than 32 bits, the receive data are
automatically right-justified by the receive logic,
with the upper bits of the receive FIFO zero-
padded. You are responsible for making sure
that transmit data is right-justified before writing
into the transmit FIFO. The transmit logic ignores
the upper unused bits when transmitting the
data. Note: When SSI_SPI_MODE is either set
to

Dual or Quad or Octal mode and SPI_FRF is
not set to 2 b00.- DFS value should be multiple
of 2 if SPI_FRF = 0x01,- DFS value should be
multiple of 4 if SPI_FRF = 0x10,- DFS value
should be multiple of 8 if SPI_FRF = 0x11.
Values:

0x3 (FRAME_04BITS): 4-bit serial data transfe
rOx4 (FRAME_05BITS): 5-bit serial data transfer
0x5 (FRAME_O06BITS): 6-bit serial data transfer
0x6 (FRAME_Q7BITS): 7-bit serial data transfer
0x7 (FRAME_O08BITS): 8-bit serial data transfer
0x8 (FRAME_Q9BITS): 9-bit serial data transfe
rOx9 (FRAME_10BITS): 10-bit serial data
transfer Oxa (FRAME_11BITS): 11-bit serial data
transfer Oxb (FRAME_12BITS): 12-bit serial data
transfer Oxc (FRAME_13BITS): 13-bit serial data
transfer Oxd (FRAME_14BITS): 14-bit serial data
transfer Oxe (FRAME_15BITS): 15-bit serial data
transfer Oxf (FRAME_16BITS): 16-bit serial data
transfer 0x10 (FRAME_17BITS): 17-bit serial
data transfer 0x11 (FRAME_18BITS): 18-bit
serial data transfer 0x12 (FRAME_19BITS): 19-
bit serial data transfer 0x13 (FRAME_20BITS):
20-bit serial data transfer 0x14

% 361 U 4k 472 7T



Bits

15:12

Name

CFS

(FRAME_21BITS): 21-bit serial data transfer
0x15 (FRAME_22BITS): 22-bit serial data

transfer 0x16 (FRAME_23BITS): 23-bit serial
data transfer 0x17 (FRAME_24BITS): 24-bit

serial data transfer 0x18 (FRAME_25BITS): 25-
bit serial data transfer 0x19 (FRAME_26BITS):

26-bit serial data transfer Ox1a
(FRAME_27BITS): 27-bit serial data transfer
0x1b (FRAME_28BITS): 28-bit serial data
transfer

Ox1c (FRAME_29BITS): 29-bit serial data
transfer

0x1d (FRAME_30BITS): 30-bit serial data
transfer

Ox1e (FRAME_31BITS): 31-bit serial data
transfer Ox1f (FRAME_32BITS): 32-bit serial

data transfer

Description

Control Frame Size.

Selects the length of the control word for the
Microwire frame format.

Values:

0x0 (SIZE_01_BIT): 1-bit Control Word 0x1
(SIZE_02_BIT): 2-bit Control Word 0x2
(SIZE_03_BIT): 3-bit Control Word 0x3
(SIZE_04_BIT): 4-bit Control Word 0x4
(SIZE_05_BIT): 5-bit Control Word 0x5
(SIZE_06_BIT): 6-bit Control Word 0x6
(SIZE_07_BIT): 7-bit Control Word 0x7
(SIZE_08_BIT): 8-bit Control Word 0x8
(SIZE_09_BIT): 9-bit Control Word 0x9
(SIZE_10_BIT): 10-bit Control Word Oxa
(SIZE_11_BIT): 11-bit Control Word Oxb
(SIZE_12_BIT): 12-bit Control Word 0xc
(SIZE_13_BIT): 13-bit Control Word 0xd
(SIZE_14_BIT): 14-bit Control Word Oxe
(SIZE_15_BIT): 15-bit Control Word 0xf
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11

10

SRL

RSVD_SLV_OE

(SIZE_16_BIT): 16-bit Control Word

Shift Register Loop.

Used for testing purposes only. When internally
active, connects the transmit shift register output

to the receive shift register input.Can be used in
both serial-slave and serial-master modes.When
the ssi is configured as a slave in loopback

mode, the ss_in_n and ssi_clk signals must be
provided by an external source. In this mode, the
slave cannot generate these signals because R/W
there is nothing to which to loop back Values:

0x1 (TESTING_MODE): Test mode: Tx & Rx

shift reg connected

0x0 (NORMAL_MODE): Normal mode operation
SLV_OE Reserved field - Read-only R

Transfer Mode.

Selects the mode of transfer for serial
communication. This field does not affect the
transfer duplicity. Only indicates whether the
receive or transmit data are valid. In transmit-
only mode, data received from the external
device is not valid and is not stored in the
receive FIFO memory; it is overwritten on the
next transfer. In receive-only mode, transmitted
data are not valid. After the first write to the
transmit FIFO, the same word is retransmitted
for the duration of the transfer. In transmit-and-
receive mode, both transmit and receive data are
valid.

The transfer continues until the transmit FIFO is
empty. Data received from the external device
are stored into the receive FIFO memory, where
it can be accessed by the host processor. In
eeprom-read mode, receive data is not valid

while control data is being transmitted. When all
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9:8

TMOD

SCPOL

SCPH

control data is sent to the EEPROM, receive
data becomes valid and transmit data becomes
invalid. All data in the transmit FIFO is
considered control data in this mode.

This transfer mode is only valid when the ssi is
configured as master device. R/W
- Transmit & Receive

- Transmit Only 10 - Receive Only 11 - EEPROM
Read

When SSI_SPI_MODE is either set to Dual or
Quad or Octal mode and SPI_FRF is not set to
2 b00.

There are only two valid combinations: 10 - Read
01 - Write Values:

0x0 (TX_AND_RX): Transmit & receive

0x1 (TX_ONLY): Transmit only mode or Write
(SPI_FRF != 2 b00)

0x2 (RX_ONLY): Receive only mode or Read
(SPI_FRF != 2 b00)

0x3 (EEPROM_READ): EEPROM Read mode
Serial Clock Polarity.

Valid when the frame format (FRF) is set to
Motorola SPI. Used to select the polarity of the
inactive serial clock, which is held inactive when
the ssi master is not actively transferring data on
the serial bus.

Values: R/W
0x0 (SCLK_LOW): Inactive state of serial clock
is low

0x1 (SCLK_HIGH): Inactive state of serial clock
is high

Serial Clock Phase.

Valid when the frame format (FRF) is set to
Motorola SPI. The serial clock phase selects the
relationship of the serial clock with the slave
select signal.When SCPH = 0, data are captured
on the first edge of the serial clock.

When SCPH = 1, the serial clock starts toggling
one cycle after the slave select line is activated,

and data are captured on the second edge of the R/W
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5:4

3:.0

FRF

DFS

serial clock.

Values:

0x0 (SCPH_MIDDLE): Serial clock toggles in
middle of first data bit

0x1 (SCPH_START): Serial clock toggles at start
of first data bit

Frame Format.

Selects which serial protocol transfers the data.
Values:

0x0 (MOTOROLA_SPI): Motorolla SPI Frame
Format

0x1 (TEXAS_SSP): Texas Instruments SSP
Frame Format

0x2 (NS_MICROWIRE): National Microwire
Frame Format

0x3 (RESERVED): Reserved value

Data Frame Size.

This register field is only valid when
SSI_MAX_XFER_SIZE is configured to 16. If
SSI_ MAX_ XFER_SIZE is configured to 32, then
writing to this field will not have any
effect.Selects the data frame length. When the
data frame size is programmed to be less than
16 bits, the receive data are automatically right-
justified by the receive logic, with the upper bits
of the receive FIFO zero-padded.You must right-
justify transmit data before writing into the
transmit FIFO. The transmit logic ignores the
upper unused bits when transmitting the data
Note: When SSI_SPI_MODE is either set to
Dual or Quad or Octal mode and SPI_FRF is
not set to 2 b00.- DFS value should be multiple
of 2 if SPI_FRF = 01,- DFS value should be
multiple of 4 if SPI_FRF = 10,- DFS value should
be multiple of 8 if SPI_FRF = 11.

Values:

0x3 (FRAME_04BITS): 4-bit serial data transfer
0x4 (FRAME_O0SBITS): 5-bit serial data transfer
0x5 (FRAME_06BITS): 6-bit serial data transfer
0x6 (FRAME_O07BITS): 7-bit serial data transfer

% 365 T Jk 472 7T



0x7 (FRAME_08BITS): 8-bit serial data transfer

0x8 (FRAME_09BITS): 9-bit serial data transfer

0x9 (FRAME_10BITS): 10-bit serial data transfer
Oxa (FRAME_11BITS): 11-bit serial data transfer
Oxb (FRAME_12BITS): 12-bit serial data transfer
Oxc (FRAME_13BITS): 13-bit serial data transfer
Oxd (FRAME_14BITS): 14-bit serial data transfer
Oxe (FRAME_15BITS): 15-bit serial data transfer
Oxf (FRAME_16BITS): 16-bit serial data transfer

3.19.4.2 CTRLR1(0x4)

Bits Name Description Memory Access

31:16 RSVD_CTRLR1 CTRLR1 Reserved bits R

Number of Data Frames.
When TMOD = 10 or TMOD = 11, this register
field sets the number of data frames to be
continuously received by the ssi. The ssi continues
to receive serial data until the number of data
frames received is equal to this register value plus
1, which enables you to receive up to 64 KB of
15:0 NDF data in a continuous transfer.When the ssi is R/W
configured as a serial slave, the transfer continues
for as long as the slave is selected. Therefore, this
register serves no purpose and is not present

when the ssi is configured as a serial slave.

3.19.4.3 SSIENR(0x8)

Bits Name Description Memory Access

31:1 RSVD_SSIENR SSIENR Reserved bits R
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0

SSI_EN

SSI Enable.

Enables and disables all ssi operations. When
disabled, all serial transfers are halted immediately.
Transmit and receive FIFO buffers are cleared
when the device is disabled. It is impossible to
program some of the ssi control registers when
enabled.

When disabled, the ssi_sleep output is set (after R/W
delay) to inform the system that it is safe to remove
the ssi_clk, thus saving power consumption in the
system.

Values:

0x0 (DISABLE): Disables Serial Transfer 0x1
(ENABLED): Enables Serial Transfer

3.19.4.4 MWCR(0xc)

Bits

31:3

Name

RSVD_MWCR

MHS

MDD

Description Memory Access

MWCR Reserved bits R

Microwire Handshaking.

Relevant only when the ssi is configured as a serial-
master device. When configured as a serial slave,
this bit field has no functionality. Used to enable and
disable the busy/ready handshaking interface for the
Microwire protocol. R/W
When enabled, the ssi checks for a ready status from
the target slave, after the transfer of the last
data/control bit, before clearing the BUSY status in
the SR register.

Values:

0x0 (DISABLE): Handshaking interface is disabled
0x1 (ENABLED): Handshaking interface is enabled
Microwire Control.

Defines the direction of the data word when the
Microwire serial protocol is used. When this bit is set
to 0, the data word is received by the ssi MacroCell
from the external serial device. When this bit is set to

1, the data word is transmitted from the ssi MacroCell R/'W
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to the external serial device.

Values:

0x0 (RECEIVE): SSI receives data
0x1 (TRANSMIT): SSI transmits data

Microwire Transfer Mode.

Defines whether the Microwire transfer is sequential

or non-sequential. When sequential mode is used,

only one control word is needed to transmit or

receive a block of data words. When non-sequential

mode is used, there must be a control word for each
0 MWMOD data word that is transmitted or received. R/W

Values:

0x0 (NON_SEQUENTIAL): Non-Sequential Microwire

Transfer

0x1 (SEQUENTIAL): Sequential Microwire Transfer

3.19.4.5 SER(0x10)

Bits Name Description Memory Access

31:1 RSVD _SER SER Reserved bits R

Slave Select Enable Flag.

Each bit in this register corresponds to a slave select

line (ss_x_n) from the ssi master. When a bit in this

register is set (1), the corresponding slave select line

from the master is activated when a serial transfer

begins. It should be noted that setting or clearing bits in

this register have no effect on the corresponding slave

select outputs until a transfer is started.

Before beginning a transfer, you should enable the bit
0 SER in this register that corresponds to the slave device with R/W

which the master wants to communicate. When not

operating in broadcast mode, only one bit in this field

should be set.

Values:

0x0 (NOT_SELECTED): No slave selected 0x1

(SELECTED): Slave is selected
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3.19.4.6 BAUDR(0x14)

Bits Name Description Memory Access

31:16 RSVD_BAUDR BAUDR Reserved bits R

SSI Clock Divider.

The LSB for this field is always set to 0 and is
unaffected by a write operation, which ensures an
even value is held in this register. If the value is 0,
the serial output clock (sclk_out) is disabled.

15:0 SCKDV The frequency of the sclk_out is derived from the R/W
following equation:Fsclk_out =
Fssi_clk/'SCKDVwhere SCKDV is any even value
between 2 and 65534.

For example:for Fssi_clk = 3.6864MHz and
SCKDV =2 Fsclk_out = 3.6864/2 = 1.8432MHz

3.19.4.7 TXFTLR(0x18)
Bits Name Description Memory Access
31:3 RSVD_TXFTLR TXFTLR Reserved bits R

Transmit FIFO Threshold.
Controls the level of entries (or below) at which the
transmit FIFO controller triggers an interrupt. The
FIFO depth is configurable in the range 2-256; this
register is sized to the number of address bits
needed to access the FIFO. If you attempt to set
this value greater than or equal to the depth of the
FIFO, this field is not written and retains its current
2:0 TFT value. When the number of transmit FIFO entries is R/W
less than or equal to this value, the transmit FIFO
empty interrupt is triggered. For information on the
Transmit FIFO Threshold values, see the Master
SPI and SSP Serial Transfers in the ssi
Databook.ssi_txe _intris asserted when TFT or less

data entries are present in transmit FIFO

3.19.4.8 RXFTLR(0x1c)
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Bits Name Description Memory Access

31:3 RSVD_RXFTLR RXFTLR Reserved bits R

Receive FIFO Threshold.

Controls the level of entries (or above) at which the
receive FIFO controller triggers an interrupt. The
FIFO depth is configurable in the range 2-256. This
register is sized to the number of address bits
needed to access the FIFO. If you attempt to set
this value greater than the depth of the FIFO, this
field is not written and retains its current value.

2:0 RFT When the number of receive FIFO entries is greater R/W
than or equal to this value + 1, the receive FIFO full
interrupt is triggered.

For information on the Receive FIFO Threshold
values, see the Master SPI| and SSP Serial
Transfers in the ssi Databook.ssi_rxf_intr is
asserted when RFT or more data entries are

present in receive FIFO.

3.19.4.9 TXFLR(0x20)
Bits Name Description Memory Access
31:4 RSVD_TXFLR TXFLR Reserved bits Volatile: true R

Transmit FIFO Level.
Contains the number of valid data entries in the transmit
3:0 TXTFL FIFO. R

Volatile: true

3.19.4.10 RXFLR(0x24)

Bits Name Description Memory Access

314 RSVD _RXFLR RXFLR Reserved bits Volatile: true R

2370 T1odt 472 T



Receive FIFO Level.
Contains the number of valid data entries in the receive
3:0 RXTFL FIFO. R

Volatile: true

3.19.4.11 SR(0x28)

Bits Name Description Memory Access

317 RSVD_SR SR Reserved bits Volatile: true R

Data Collision Error.
Relevant only when the ssi is configured as a master
device. This bit will be set if ss_in_n input is asserted by
other master, when the ssi master is in the middle of the
transfer. This informs the processor that the last data
transfer was halted before completion. This bit is cleared
when read.

6 DCOL Values: R
0x0 (NO_ERROR_CONDITION): No Error
0x1 (TX_COLLISION_ERROR): Transmit Data Collision
Error
Volatile: true
TXE Reserved field Volatile: true

5 RSVD_TXE R

Receive FIFO Full.
When the receive FIFO is completely full, this bit is set.
When the receive FIFO contains one or more empty
location, this bit is cleared.

4 RFF Values: R
0x0 (NOT_FULL): Receive FIFO is not fullox1 (FULL):
Receive FIFO is full

Volatile: true
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Receive FIFO Not Empty.
Set when the receive FIFO contains one or more entries
and is cleared when the receive FIFO is empty. This bit
can be polled by software to completely empty the
receive FIFO.
3 RFNE Values: R
0x0 (EMPTY): Receive FIFO is empty
0x1 (NOT_EMPTY): Receive FIFO is not empty Volatile:

true

Transmit FIFO Empty.
When the transmit FIFO is completely empty, this bit is
set. When the transmit FIFO contains one or more valid
entries, this bit is cleared. This bit field does not request
an interrupt.

2 TFE Values: R
0x0 (NOT_EMPTY): Transmit FIFO is not empty 0x1
(EMPTY): Transmit FIFO is empty
Volatile: true
Transmit FIFO Not Full.
Set when the transmit FIFO contains one or more empty
locations, and is cleared when the FIFO is full.
Values:

1 TENF 0x0 (FULL): Transmit FIFO is full R
0x1 (NOT_FULL): Transmit FIFO is not Full Volatile: true
SSI Busy Flag.
When set, indicates that a serial transfer is in progress;
when cleared indicates that the ssi is idle or disabled.
Values:

0 BUSY 0x0 (INACTIVE): ssi is idle or disabled R
0x1 (ACTIVE): ssi is actively transferring data Volatile:

true

3.19.4.12 IMR(0x2c)

Bits Name Description Memory Access

31:6 RSVD IMR IMR Reserved bits R
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Multi-Master Contention Interrupt Mask.
This bit field is not present if the ssi is configured as a
serial-slave device.

5 MSTIM Values: R/W
0x0 (MASKED): ssi_mst_intr interrupt is masked 0x1
(UNMASKED): ssi_mst_intr interrupt is not masked

Receive FIFO Full Interrupt Mask Values:

4 RXFIM 0x0 (MASKED): ssi_rxf_intr interrupt is masked R/W
0x1 (UNMASKED): ssi_rxf_intr interrupt is not masked
Receive FIFO Overflow Interrupt Mask Values:
0x0 (MASKED): ssi_rxo_intr interrupt is masked

3 RXOIM 0x1 (UNMASKED): ssi_rxo_intr interrupt is not masked R/W

Receive FIFO Underflow Interrupt Mask Values:
0x0 (MASKED): ssi_rxu_intr interrupt is masked
2 RXUIM 0x1 (UNMASKED): ssi_rxu_intr interrupt is not masked R/W

Transmit FIFO Overflow Interrupt Mask Values:
1 TXOIM 0x0 (MASKED): ssi_txo_intr interrupt is masked R/W
0x1 (UNMASKED): ssi_txo_intr interrupt is not masked

Transmit FIFO Empty Interrupt Mask Values:
0 TXEIM 0x0 (MASKED): ssi_txe_intr interrupt is masked R/W
0x1 (UNMASKED): ssi_txe_intr interrupt is not masked

3.19.4.13 ISR(0x30)

Bits Name Description Memory Access

31:6 RSVD ISR ISR Reserved bits Volatile: true R

Multi-Master Contention Interrupt Status.
This bit field is not present if the ssi is configured as a
serial-slave device.
Values:
5 MSTIS 0x0 (INACTIVE): ssi_mst_intr interrupt not active after R
masking
0x1 (ACTIVE): ssi_mst_intr interrupt is active after
masking

Volatile: true

373 T 472 T



Receive FIFO Full Interrupt Status Values:
0x0 (INACTIVE): ssi_rxf_intr interrupt is not active after
masking

4 RXFIS 0x1 (ACTIVE): ssi_rxf_intr interrupt is full after masking R

Volatile: true

Receive FIFO Overflow Interrupt Status Values:
0x0 (INACTIVE): ssi_rxo_intr interrupt is not active after
masking
3 RXOIS 0x1 (ACTIVE): ssi_rxo_intr interrupt is active after
masking R

Volatile: true

Receive FIFO Underflow Interrupt Status Values:
0x0 (INACTIVE): ssi_rxu_intr interrupt is not active after
masking

2 RXUIS 0x1 (ACTIVE): ssi_rxu_intr interrupt is active after R
masking
Volatile: true
Transmit FIFO Overflow Interrupt Status Values:
0x0 (INACTIVE): ssi_txo_intr interrupt is not active after
masking

1 TXOIS 0x1 (ACTIVE): ssi_txo_intr interrupt is active after R
masking
Volatile: true
Transmit FIFO Empty Interrupt Status Values:
0x0 (INACTIVE): ssi_txe_intr interrupt is not active after

masking
0 TXEIS 0x1 (ACTIVE): ssi_txe_intr interrupt is active after R
masking
Volatile: true
3.19.4.14 RISR(0x34)
Bits Name Description Memory Access

RISR Reserved bits Volatile: true
31:6 RSVD_RISR R
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Multi-Master Contention Raw Interrupt Status.
This bit field is not present if the ssi is configured as a
serial-slave device.
Values:
0x0 (INACTIVE): ssi_mst_intr interrupt is not active prior
5 MSTIR to masking R
0x1 (ACTIVE): ssi_mst_intr interrupt is active prior
masking
Volatile: true
Receive FIFO Full Raw Interrupt Status Values:
0x0 (INACTIVE): ssi_rxf_intr interrupt is not active prior
to masking
0x1 (ACTIVE): ssi_rxf_intr interrupt is active prior to
4 RXFIR masking R

Volatile: true

Receive FIFO Overflow Raw Interrupt Status Values:
0x1 (ACTIVE): ssi_rxo_intr interrupt is not active prior to
masking
0x0 (INACTIVE): ssi_rxo_intr interrupt is active prior
3 RXOIR masking R

Volatile: true

Receive FIFO Underflow Raw Interrupt Status Values:
0x0 (INACTIVE): ssi_rxu_intr interrupt is not active prior
to masking
0x1 (ACTIVE): ssi_rxu_intr interrupt is active prior to
2 RXUIR masking R

Volatile: true

Transmit FIFO Overflow Raw Interrupt Status Values:
0x0 (INACTIVE): ssi_txo_intr interrupt is not active prior
to masking
0x1 (ACTIVE): ssi_txo_intr interrupt is active prior
1 TXOIR masking R

Volatile: true
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Transmit FIFO Empty Raw Interrupt Status Values:
0x0 (INACTIVE): ssi_txe_intr interrupt is not active prior
to masking
0x1 (ACTIVE): ssi_txe_intr interrupt is active prior
0 TXEIR masking R

Volatile: true

3.19.4.15 TXOICR(0x38)

Bits Name Description Memory Access

TXOICR Reserved bits Volatile: true
31:1 RSVD_TXOICR R

Clear Transmit FIFO Overflow Interrupt.
This register reflects the status of the interrupt. A
read from this register clears the ssi_txo_intr
0 TXOICR interrupt; writing has no effect. R

Volatile: true

3.19.4.16 RXOICR(0x3c)

Bits Name Description Memory Access

RXOICR Reserved bits Volatile: true
31:1 RSVD_RXOICR R

Clear Receive FIFO Overflow Interrupt.
This register reflects the status of the interrupt. A
read from this register clears the ssi_rxo_intr

0 RXOICR interrupt; writing has no effect. Volatile: true R

3.19.4.17 RXUICR(0x40)

Bits Name Description Memory Access

RXUICR Reserved bits Volatile: true
31:1 RSVD_RXUICR R
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Clear Receive FIFO Underflow Interrupt.
This register reflects the status of the interrupt. A
read from this register clears the ssi_rxu_intr

0 RXUICR interrupt; writing has no effect. Volatile: true R

3.19.4.18 MSTICR(0x44)

Bits Name Description Memory Access

MSTICR Reserved bits Volatile: true
31:1 RSVD_MSTICR R

Clear Multi-Master Contention Interrupt.
This register reflects the status of the interrupt. A

0 MSTICR read from this register clears the ssi_mst_intr R
interrupt; writing has no effect.

Volatile: true

3.19.4.19 ICR(0x48)

Bits Name Description Memory Access

ICR Reserved bits Volatile: true
31:1 RSVD_ICR R

Clear Interrupts.
This register is set if any of the interrupts below are
active. A read clears the ssi_txo_intr, ssi_rxu_intr,
0 ICR ssi_rxo_intr, and the ssi_mst_intr interrupts. Writing to this R
register has no effect.

Volatile: true

3.19.4.20 DMACR(0x4c)

Bits Name Description Memory Access

31:2 RSVD_DMACR DMACR Reserved bits R

2377 o 472 T



1

0

TDMAE

RDMAE

Transmit DMA Enable.

This bit enables/disables the transmit FIFO DMA

channel.

Values: R/W
0x0 (DISABLE): Transmit DMA disabled 0x1

(ENABLED): Transmit DMA enabled

Receive DMA Enable.

This bit enables/disables the receive FIFO DMA

channel

Values: R/W
0x0 (DISABLE): Receive DMA disabled 0x1

(ENABLED): Receive DMA enabled

3.19.4.21 DMATDLR(0x50)

Bits

31:3

2:0

Name

RSVD_DMATDLR

DMATDL

Description Memory Access

DMATDLR Reserved bits R

Transmit Data Level.

This bit field controls the level at which a DMA
request is made by the transmit logic. It is equal to
the watermark level; that is, the dma_tx_req signal
is generated when the number of valid data entries
in the transmit FIFO is equal to or below this field
value, and TDMAE = 1.

For information on the DMATDL decode values, R/W
see the Slave SPI and SSP Serial Transfers
section in the ssi Databook.dma_tx_req is asserted
when DMATDL or less data entries are present in
the transmit FIFO

3.19.4.22 DMARDLR(0x54)

Bits

31:3

Name

Description Memory Access

RSVD_DMARDLR DMARDLR Reserved bits R
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Receive Data Level.
This bit field controls the level at which a DMA
request is made by the receive logic. The
watermark level = DMARDL+1; that is, dma_rx_req
is generated when the number of valid data entries
in the receive FIFO is equal to or above this field
value + 1, and RDMAE=1. For information on the
2.0 DMARDL DMARDL decode values, see the Slave SPland R/W
SSP Serial Transfers section in the ssi
Databook.dma_rx_req is asserted when DMARDL
or more valid data entries are present in the

receive FIFO.

3.19.4.23 IDR(0x58)

Bits Name Description Memory Access

Identification code.
The register contains the peripheral s identification code,
31:0 IDCODE  which is written into the register at configuration time using R

CoreConsultant.

3.19.4.24 SSI VERSION ID(0x5c¢)

Bits Name Description Memory Access

Contains the hex representation of the
31:0 SSI_COMP_VERSION Synopsys component version. R

3.19.4.25 DRO(0x60)

Bits Name Description Memory Access
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31:0

DR

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.26 DR1(0x64)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.27 DR2(0x68)

Bits

31:0

Name

DR

Description

Data Register.
When writing to this register, you must right-justify the data.

Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,

all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.28 DR3(0x6c¢)

Bits

Name

Description
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31:0

DR

Data Register.

When writing to this register, you must right-justify the data.

Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,

all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the R/W
register are valid. Read = Receive FIFO buffer Write =

Transmit FIFO buffer.

Volatile: true

3.19.4.29 DR4(0x70)

Bits

31:0

Name

DR

Description Memory Access

Data Register.

When writing to this register, you must right-justify the data.

Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,

all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the R/W
register are valid. Read = Receive FIFO buffer Write =

Transmit FIFO buffer.

Volatile: true

3.19.4.30 DR5(0x74)

Bits

31:0

Name

DR

Description Memory Access

Data Register.

When writing to this register, you must right-justify the data.

Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,

all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the R/W
register are valid. Read = Receive FIFO buffer Write =

Transmit FIFO buffer.

Volatile: true

3.19.4.31 DR6(0x78)

Bits

Name

Description Memory Access
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31:0

DR

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.32 DR7(0x7c)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.33 DR8(0x80)

Bits Name Description
Data Register.
When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,

31:0 DR all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.
Volatile: true

3.19.4.34 DR9(0x84)
Bits Name Description
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31:0

DR

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.35 DR10(0x88)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.36 DR11(0x8c)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.37 DR12(0x90)

Bits

Name

Description
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31:0

DR

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.38 DR13(0x94)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.39 DR14(0x98)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.40 DR15(0x9c)

Bits

Name

Description
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Data Register.
When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,

31:0 DR all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the R/W
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.41 DR16(0xa0)

Bits Name Description Memory Access

Data Register.
When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
31:0 DR all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the R/W
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.42 DR17(0xa4)

Bits Name Description Memory Access

Data Register.
When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
31:0 DR SSI_MAX_XFER_SIZE configuration parameter is setto 32, sy
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.43 DR18(0xa8)

Bits Name Description Memory Access
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31:0

DR

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.44 DR19(0xac)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.45 DR20(0xb0)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.46 DR21(0xb4)

Bits

Name

Description
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31:0

DR

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.47 DR22(0xb8)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.48 DR23(0xbc)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.49 DR24(0xc0)
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R/W

Memory Access

R/W

Memory Access

R/W



Bits

31:0

Name

DR

Description Memory Access

Data Register.

When writing to this register, you must right-justify the data.

Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,

all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the R/W
register are valid. Read = Receive FIFO buffer Write =

Transmit FIFO buffer.

Volatile: true

3.19.4.50 DR25(0xc4)

Bits

31:0

Name

DR

Description Memory Access

Data Register.

When writing to this register, you must right-justify the data.

Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,

all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the R/W
register are valid. Read = Receive FIFO buffer Write =

Transmit FIFO buffer.

Volatile: true

3.19.4.51 DR26(0xc8)

Bits

31:0

Name

DR

Description Memory Access

Data Register.

When writing to this register, you must right-justify the data.

Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,

all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the R/W
register are valid. Read = Receive FIFO buffer Write =

Transmit FIFO buffer.

Volatile: true
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3.19.4.52 DR27(0xcc)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.53 DR28(0xd0)

Bits Name Description
Data Register.
When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_ MAX_XFER_SIZE configuration parameter is set to 32,
31:0 DR all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.
Volatile: true
3.19.4.54 DR29(0xd4)
Bits Name Description
Data Register.
When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
31:0 DR all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the

register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true
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Memory Access

R/W

Memory Access

R/W

Memory Access

R/W



3.19.4.55 DR30(0xd8)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.56 DR31(0xdc)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_ MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.57 DR32(0xe0)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.58 DR33(0xe4)
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Memory Access

R/W

Memory Access

R/W

Memory Access

R/W



Bits

31:0

Name

DR

Description

Data Register.

Memory

Access

When writing to this register, you must right-justify the data. Read

data are automatically right-justified. If SSI_MAX_XFER_SIZE

configuration parameter is set to 32, all 32 bits are valid.

Otherwise, only 16 bits ([15:0]) of the register are valid. Read =

Receive FIFO buffer Write = Transmit FIFO buffer.

Volatile: true

3.19.4.59 DR34(0xe8)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If

SSI_MAX_ XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.60 DR35(0xec)

Bits

31:0

Name

DR

Description

Data Register.

When writing to this register, you must right-justify the data.
Read data are automatically right-justified. If
SSI_MAX_XFER_SIZE configuration parameter is set to 32,
all 32 bits are valid. Otherwise, only 16 bits ([15:0]) of the
register are valid. Read = Receive FIFO buffer Write =
Transmit FIFO buffer.

Volatile: true

3.19.4.61 RX SAMPLE_DLY(0xf0)
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R/W

Memory Access

R/W

Memory Access

R/W



Bits

31:8

7:0

Name

RSVD_RX_SAMPLE_DLY

RSD

Description Memory Access

SAMPLE_DLY Reserved bits R

Rxd Sample Delay.

This register is used to delay the sample of

the rxd input port. Each value represents a
single ssi_clk delay on the sample of rxd.

Note: If this register is programmed with a

value that exceeds the depth of the internal R/W
shift registers (SSI_RX_DLY_SR_DEPTH)

zero delay will be applied to the rxd sample.

3.19.4.62 SPI_CTRLRO(0xf4)

Bits

31:19

18

17

16

15:11

10

Name

RSVD_SPI_CTRLRO

SPI_RXDS_EN

INST_DDR_EN

SPI_DDR_EN

WAIT_CYCLES

RSVD_SPI_CTRLRO_10

Description Memory Access

SPI_CTRLRO Reserved bits R

Read data strobe enable bit.

Once this bit is set to 1 ssi will use Read
data strobe (rxds) to capture read datain R
DDR mode.

Instruction DDR Enable bit.

This will enable Dual-data rate transfer for R

Instruction phase.

SPI DDR Enable bit.
This will enable Dual-data rate transfers in R
Dual/Quad/Octal frame formats of SPI.

Wait cycles

Number of wait cycles in Dual/Quad/Octal
mode between control frames transmit and
data reception. This value is specified as
number of SPI clock cycles. For R/W
information on the WAIT_CYCLES decode
value, see Read Operation in Enhanced

SPI Modes section in the ssi Databook.

CTRLRO_10 Reserved bits - Read Only R
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Bits

9:8

7:6

52

Name

INST_L

RSVD_SPI_CTRLRO_6_7

ADDR_L

Description Memory Access

Instruction Length

Dual/Quad/Octal mode instruction length

in bits.

Values:

0x0 (INST_L_0): 0-bit (No Instruction) 0x1 R/W
(INST_L_1): 4-bit Instruction

0x2 (INST_L_2): 8-bit Instruction 0x3
(INST_L_3): 16-bit Instruction

CTRLRO_6_7 Reserved bits - Read Only R

Address Length.

This bit defines Length of Address to be
transmitted. Only after this much bits are
programmed in to the FIFO the transfer
can begin. For information on the
ADDR_Ldecode value, see Read
Operation in Enhanced SPI Modes section
in the ssi Databook.

Values:

0x0 (ADDR_L_0): 0-bit Address Width 0x1
(ADDR_L_1): 4-bit Address Width 0x2
(ADDR_L_2): 8-bit Address Width 0x3
(ADDR_L_3): 12-bit Address Width 0x4
(ADDR_L_4): 16-bit Address Width 0x5
(ADDR_L_5): 20-bit Address Width 0x6  R/W
(ADDR_L_6): 24-bit Address Width 0x7
(ADDR_L_7): 28-bit Address Width 0x8
(ADDR_L_8): 32-bit Address Width 0x9
(ADDR_L_9): 36-bit Address Width Oxa
(ADDR_L_10): 40-bit Address Width Oxb
(ADDR_L_11): 44-bit Address Width Oxc
(ADDR_L_12): 48-bit Address Width Oxd
(ADDR_L_13): 52-bit Address Width Oxe
(ADDR_L_14): 56-bit Address Width Oxf
(ADDR_L_15): 60-bit Address Width
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Address and instruction transfer format.
Selects whether ssi will transmit
instruction/address either in Standard SPI
mode or the SPI mode selected in
CTRLRO.SPI_FREF field.

- Instruction and Address will be sent

in Standard SPI Mode.

1:0 TRANS_TYPE - Instruction will be sent in Standard SPI  R/W
Mode and Address will be sent in the
mode specified by CTRLR0.SPI_FRF.

10 - Both Instruction and Address will be
sent in the mode specified by SPI_FRF. 11

- Reserved.

3.19.4.63 RSVD(0xfc)

Bits Name Description Memory Access

RSVD 31 to 0 Reserved address location Volatile:
31:0 RSVD true R

3.20 SERXRIRAETNEZ (125)

3.20.1 #fiA

[2SPRAE R 2 e T =5 5. I BPE S BCK. ik #(E 5 WA 1T HdfE
555D, — MR I2SEHE B LA — A FHA—AD ML EHA AL ETE
AR AR AR . TSI & T (R IE A I8, Refg AL K s
EtEfe. RGEMAINI2ShMEREN, #HZnastertiX . H 12503 RF I ic & &
AL S A E A, SO G SRR PR R E W BT RE, A LA TR
® LZRWFIRICE A8, 16, MI32fi;
® BB 2 SCRFAAN SR 7R IS ;
® T RIEMAMBIAS I, T AR A XUTIE
® APBEZEAII2S sclkif) At 4k,
® HUER /Y HER N 12, 16, 20, 24F1324 5
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® il E [IFIFOLRE N2, 4, SFI16/NF;
® it E "] gm AL I DMA BT 745 5
® T ZRFEFIFOMI{A

3.20.2 IhiEkGiAR

® SRR E SbRE
125 BEUR, BCKASATHED: WSHBEERES, HTERELAFEBERY]
e, SONBATHEIEGE S, (EMESEEE. WSIE 5 HISDE S EBCKI N i R A4
AL, FEAEBCKIY EFHERFESDIE S . SCHRFMARAE: Philips Ar#E. MSB Xf5¢hn
HE. PCM FRik:.
® kM
128 R IEHHE 7 N =A B B
1) BB BN sk A 9T 5 NFIFO;
2) B BoR AR AORHHE NFTFOH 32 H
3) HE=MrB EI2SERT, R kIR EdE oy B AT R R . fELCDAR
N R AOR B FE 4 L 5 [ 7 PR AT 2508 i H
o Bk
T2SHE WA 1 7 =B B
1) BB, LSBT, SRR AT LURR IR RIS 2 i DA 7S 30 Ji 1 2 48l
FERGARLI AT R s AELCDAE NN, N\ PR 5 ] 1 947 B it 2 4
I T FE N6 AN (1 AT B Uit s
2) BB BOR AR BdE 5 A\ FIFO;
3) H=BrBUE A B WFIFOF L, 5 AAAE.

3.20.3 HFRRIIER

Base Address: 12S0_BASE_ADDR (0x50250000)
Base Address: 12S1_BASE_ADDR (0x50260000)
Base Address: 12S2_BASE_ADDR (0x50270000)

Name Description Offset address
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IER

IRER

ITER

CER

CCR

RXFFR

TXFFR

LRBRO

LTHRO

RRBRO

RTHRO

RERO

TERO

RCRO

TCRO

ISRO

IMRO

RORO

TORO

RFCRO

TFCRO

RFFO

TFFO

This register acts as a global enable/disable for apb_i2s.

0x0
This register acts as an enable/disable for the apb_i2s
Receiver block. 0x4
This register acts as an enable/disable for the apb_i2s
Transmitter block. 0x8
This register acts as an enable/disable for the apb_i2s
Clock Generation block, which is only... 0Oxc
This register configures the ws_out and sclk_gate signals
when apb_i2s is a master. 0x10
This register specifies the Receiver Block FIFO Reset
Register. 0x14
This register specifies the Transmitter Block FIFO Reset
Register. 0x18
This specifies the Left Receive Buffer Register. 0x20
This specifies the Left Transmit Holding Register. 0x20
This specifies the Right Receive Buffer Register. 0x24
This specifies the Right Transmit Holding Register. 0x24
This specifies the Receive Enable Register. 0x28
This specifies the Transmit Enable Register. 0x2c
This specifies the Receive Configuration Register. 0x30
This specifies the Transmit Configuration Register. 0x34
This specifies the Interrupt Status Register. 0x38
This specifies the Interrupt Mask Register. 0x3c
This specifies the Receive Overrun Register. 0x40
This specifies the Transmit Overrun Register. 0x44

This specifies the Receive FIFO Configuration Register. 0x48
This specifies the Transmit FIFO Configuration Register. Ox4c
This specifies the Receive FIFO Flush Register. 0x50

This specifies the Transmit FIFO Flush Register. 0x54
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LRBR1

LTHR1

Name

RRBR1

RTHR1

RER1

TER1

RCR1

TCR1

ISR1

IMR1

ROR1

TOR1

RFCR1

TFCR1

RFF1

TFF1

LRBR2

LTHR2

RRBR2

RTHR2

RER2

TER2

RCR2

TCR2

ISR2

Left Receive Buffer Register 1

Left Transmit Holding Register 1

Description

Right Receive Buffer Register 1.
Right Transmit Holding Register 1
Receive Enable Register 1
Transmit Enable Register 1
Receive Configuration Register 1
Transmit Configuration Register 1
Interrupt Status Register 1
Interrupt Mask Register 1.
Receive Overrun Register 1
Transmit Overrun Register 1
Receive FIFO Configuration Register 1
Transmit FIFO Configuration Register 1
Receive FIFO Flush Register 1
Transmit FIFO Flush Register 1
Left Receive Buffer Register 2
Left Transmit Holding Register 2
Right Receive Buffer Register 2
Right Transmit Holding Register 2
Receive Enable Register 2
Transmit Enable Register 2
Receive Configuration Register 2
Transmit Configuration Register 2

Interrupt Status Register 2
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0x60

0x60

Offset

address

0x64

0x64

0x68

0x6¢

0x70

0x74

0x78

Ox7c

0x80

0x84

0x88

0x8c

0x90

0x94

0Oxa0

Oxa0

Oxa4

Oxa4

0xa8

Oxac

0xb0

Oxb4

0xb8



IMR2

ROR2

TOR2

RFCR2

TFCR2

RFF2

TFF2

Name

LRBR3

LTHR3

RRBR3

RTHR3

RER3

TERS3

RCR3

TCR3

ISR3

IMR3

ROR3

TORS3

RFCR3

TFCR3

RFF3

TFF3

RXDMA

Interrupt Mask Register 2
Receive Overrun Register 2

Transmit Overrun Register 2

Receive FIFO Configuration Register 2

Transmit FIFO Configuration Register 2

Receive FIFO Flush Register 2

Transmit FIFO Flush Register 2

Description

Left Receive Buffer Register 3
Left Transmit Holding Register 3
Right Receive Buffer Register 3
Right Transmit Holding Register 3
Receive Enable Register 3
Transmit Enable Register 3
Receive Configuration Register 3
Transmit Configuration Register 3
Interrupt Status Register 3
Interrupt Mask Register 3
Receive Overrun Register 3

Transmit Overrun Register 3

Receive FIFO Configuration Register 3

Transmit FIFO Configuration Register 3

Receive FIFO Flush Register 3

Transmit FIFO Flush Register 3

The RXDMA register allows access to all enabled Receive

channels via a single point rather than...
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Oxbc

0xcO

Oxc4

0xc8

Oxcc

0xdo

0xd4

Offset

address

Oxe0

Oxe0

Oxe4d

Oxe4

Oxe8

Oxec

0xfO

0xf4

0xf8

Oxfc

0x100

0x104

0x108

0x10c

0x110

0x114

0x1c0



The RXDMA can be reset to the lowest enabled Channel via
RRXDMA the RRXDMA register. The RRXDMA register can... Ox1c4

The TXDMA register functions similar to the RXDMA

TXDMA register and allows write accesses to all of... 0x1c8

This register provides the same functionality as the
RTXDMA RRXDMA register but targets TXDMA... Ox1cc

This specifies bits for Component Parameter Register
12S_COMP_PARAM_2 2. Note: This is a constant read-only register... 0x1f0

This specifies bits for Component Parameter Register

12S_COMP_PARAM_1 1. Note: This is a constant read-only register... 0x1f4
12S_COMP_VERSION This register specifies the 12S Component Version. 0x1f8
12S_COMP_TYPE This register specifies the 12S Component Type. Ox1fc

3.204 FSE=H8E

3.20.4.1 IER(0x0)

Bits Name Description Memory Access

31:1 RSVD_IER  RSVD_IER Reserved bits - Read Only R

I2S enable.This bit enables or disables 12S. A disable on
this bit overrides any other block or channel enables and
flushes all FIFOs. For more information about how this

0 IEN register affects the other 12S blocks, refer to 12S R/W
Enable .Values:0x0 (DISABLED): 12S disabled.0x1
(ENABLED): I12S enabledValue After Reset: 0x0

3.20.4.2 IRER(0x4)

Bits Name Description Memory Access

31:1 RSVD_IRER RSVD_IRER Reserved bits - Read Only R

Receiver block enable.This bit enables or disables the
receiver. A disable on this bit overrides any individual
receive channel enables. For more information about the

0 RXEN receiver block, refer to 12S as Receiver .Values:0x0 R/W
(DISABLED): Receiver disabled0x1 (ENABLED):
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Receiver enabled

3.20.4.3 ITER(0x8)

Bits Name Description

31:1 RSVD ITER RSVD_ITER Reserved bits - Read Only

Transmitter block enable.This bit enables or disables the
transmitter. A disable on this bit overrides any individual

transmit channel enables. For more information about

0 TXEN the transmitter block, refer to 12S as

Transmitter .Values:0x0 (DISABLED): Transmitter

disabledOx1 (ENABLED): Transmitter enabled

3.20.4.4 CER(0Oxc)

Bits Name Description

31:1 RSVD_CER RSVD_CER Reserved bits - Read Only

Clock generation enable/disable.This bit

enables/disables the clock generation signals when 12S
is a master: sclk_en, ws_out, and sclk_gate. For more
information about clock generation, refer to “Clock

0 CLKEN Generation (Master Mode)”.Values:0x0 (DISABLED):

Clock generation disabled Ox1 (ENABLED): Clock

generation enabled

3.20.4.5 CCR(0x10)

Bits Name Description

31:5 RSVD _CCR RSVD_CCR Reserved bits - Read Only
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Memory Access

R

R/W

Memory Access

R

R/W

Memory Access

R



These bits are used to program the number of sclk cycles
for which the word select line (ws_out) stays in the left or
right sample mode. The 12S Clock Generation block must
be disabled (CER[0] = 0) prior to any changes in this

4:3 WSS value.Values:0x0 (CLOCK_CYCLES 16): 16 sclk R/W
cyclesOx1 (CLOCK_CYCLES 24): 24 sclk cycles0x2
(CLOCK_CYCLES_32): 32 sclk cycles
These bits are used to program the gating of sclk. The
programmed gating value must be less than or equal to
the largest configured/programmed audio resolution to
prevent the truncating of RX/TX data. The 12S Clock
Generation block must be disabled (CER[0] = 0) before
making any changes in this value.Values:0x0

2:0 SCLKG (NO_CLOCK_GATING): Clock gating is disabled0x1 R/W
(CLOCK_CYCLES_12): Gating after 12 sclk cycles0x2
(CLOCK_CYCLES_16):
(CLOCK_CYCLES_20): Gating after 20 sclk cyclesOx4
(CLOCK_CYCLES_24):

Gating after 16 sclk cyclesOx3

Gating after 24 sclk cycles

3.20.4.6 RXFFR(0x14)

Bits Name Description Memory Access

31:1 RSVD _RXFFR RSVD_RXFFR Reserved bits - Write OnlyVolatile: true W

Receiver FIFO Reset.Writing a 1 to this register
flushes all the RX FIFOs (this is a self clearing bit). The
Receiver Block must be disabled before writing to this

0 RXFFR bit.Values:0x0 (NO_FLUSH): Does not flush the RX W
FIFOOx1 (FLUSH): Flushes the RX FIFOVolatile: true

3.20.4.7 TXFFR(0x18)

Bits Name Description Memory Access

31:1 RSVD_TXFFR RSVD_TXFFR Reserved bits - Write OnlyVolatile: true W
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Transmitter FIFO Reset.Writing a 1 to this register
flushes all the TX FIFOs (this is a self clearing bit). The
Transmitter Block must be disabled prior to writing this

0 TXFFR bit.Values:0x0 (NO_FLUSH): Does not flush the TX W
FIFOOx1 (FLUSH): Flushes the TX FIFOVolatile: true

3.20.4.8 LRBR0O(0x20)

Bits Name Description Memory Access

31:16 RSVD_LRBx RSVD_LRBRXx Reserved bits - Read OnlyVolatile: true R

The left stereo data received serially from the receive
channel input (sdix). If the RX FIFO is full and the two-
stage read operation (for instance, a read from LRBRx
followed by a read from RRBRX) is not performed
before the start of the next stereo pair, then the new

15:0 LRBRx data is lost and an overrun interrupt occurs. (data R
already in the RX FIFO is preserved.)Note: Before
reading this register again, the right stereo data must
be read from RRBRXx or the status/interrupts will not be

valid.Volatile: true

3.20.4.9 LTHRO(0x20)

Bits Name Description Memory Access

31:16 RSVD_LTHRx RSVD_LTHRXx Reserved bits - Write OnlyVolatile: true W

The left stereo data to be transmitted serially through
the transmit channel output (sdox) is written through
this register.Writing is a two-stage process:1. A write
to this register passes the left stereo sample to the
transmitter.2. This MUST be followed by writing the

15:0 LTHRx right stereo sample to the RTHRXx register.Data must W
only be written to the FIFO when it is not full. Any
attempt to write to a full FIFO results in that data
being lost and an overrun interrupt being

generated.Volatile: true
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3.20.4.10 RRBRO(0x24)

Bits Name Description Memory Access

31:16 RSVD_RRBRx RSVD_RRBRx Reserved bits - Read OnlyVolatile: R
true
The right stereo data received serially from the
receive channel input (sdix) is read through this
register. If the RX FIFO is full and the two-stage read
operation (for instance, read from LRBRx followed by
a read from RRBRX) is not performed before the start
of the next stereo pair, then the new data is lost and
15:0 RRBRx an overrun interrupt occurs. (Data already in the RX R
FIFO is preserved.)Note: Prior to reading this
register, the left stereo data MUST be read from
LRBRXx, or the status/interrupts will not be

valid.Volatile: true

3.20.4.11 RTHRO(0x24)

Bits Name Description Memory Access

31:16 RSVD_RRBRx RSVD_RRBRx Reserved bits - Read OnlyVolatile: R
true
The right stereo data received serially from the
receive channel input (sdix) is read through this
register. If the RX FIFO is full and the two-stage read
operation (for instance, read from LRBRx followed by
a read from RRBRX) is not performed before the start
of the next stereo pair, then the new data is lost and
15:0 RRBRx an overrun interrupt occurs. (Data already in the RX R
FIFO is preserved.)Note: Prior to reading this
register, the left stereo data MUST be read from
LRBRXx, or the status/interrupts will not be

valid.Volatile: true

3.20.4.12 RERO(0x28)
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Bits

31:1

0

Name

RSVD_RERX

RXCHENx

Description Memory Access

RSVD_RERx Reserved bits - Read Only R

Receive channel enable. This bit enables/disables a

receive channel, independently of all other channels.On
enable, the channel begins receiving on the next left

stereo cycle.A global disable of 12S (IER[0]

= 0) or the Receiver block (IRER[0] = 0) overrides this R/W
value.Values:0x0 (DISABLED): Receive Channel

DisableOx1 (ENABLED): Receive Channel EnableValue
After Reset: 0x1

3.20.4.13 TERO(0x2c)

Bits

31:1

0

Name

RSVD_TERx

TXCHENX

Description Memory Access
RSVD_TERx Reserved bits - Read Only R

Transmit channel enable. This bit enables/disables a
transmit channel, independently of all other channels.On
enable, the channel begins transmitting on the next left
stereo cycle.A global disable of 12S (IER[0] = 0) or
Transmitter block (ITER[0] = 0) overrides this R/W
value.Values:0x0 (DISABLED): Transmit Channel

DisableOx1 (ENABLED): Transmit Channel EnableValue
After Reset: 0x1

3.20.4.14 RCRO(0x30)

Bits

31:3

Name

RSVD_RCRx

Description Memory Access

RSVD_RCRXx Reserved bits - Read Only R
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These bits are used to program the desired data
resolution of the receiver and enables the LSB of the
incoming left (or right) word to be placed in the LSB of
the LRBRx (or RRBRXx) register.Programmed data
resolution must be less than or equal to
12S_RX_WORDSIZE_x. If the selected resolution is
greater than the 12S_RX_WORDSIZE_x, the receive
channel defaults back to
12S RX_WORDSIZE RESET_VALUE_x.The channel
must be disabled prior to any changes in this value

2:0 WLEN (REROI[O0] R/W
= 0).Values:0x0 (IGNORE_WORD_LENGTH): Ignore
the word lengthOx1 (RESOLUTION_12_BIT): 12-bit
data resolution of the receiver.0x2
(RESOLUTION_16_BIT): 16-bit data resolution of the
receiver.0x3 (RESOLUTION_20_BIT): 20-bit data
resolution of the receiver.0x4 (RESOLUTION_24 BIT):
24-bit data resolution of the receiver.0x5
(RESOLUTION_32_ BIT): 32-bit data resolution of the

receiver.
3.20.4.15 TCRO(0x34)
Bits Name Description Memory Access
31:3 RSVD TCRx RSVD_TCRx Reserved bits - Read Only R

These bits are used to program the data resolution of
the transmitter and ensures the MSB of the data is
transmitted first.Programmed resolution must be less
than or equal to I12S_TX_WORDSIZE_x. If the selected
resolution is greater than 12S_TX_WORDSIZE_x, the
transmit channel defaults back to
12S_TX_WORDSIZE_RESET_VALUE_x value.The
channel must be disabled prior to any changes in this
value (TERO[O0] = 0).Values:0x0
(IGNORE_WORD_LENGTH):

2:0 WLEN Ignore the word lengthOx1 (RESOLUTION_12_BIT): 12- R/W
bit data resolution of the transmitter.0x2
(RESOLUTION_16_BIT): 16-bit data resolution of the
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transmitter.0x3 (RESOLUTION_20_BIT): 20-bit data
resolution of the transmitter.0x4
(RESOLUTION_24 BIT): 24-bit data resolution of the
transmitter.0x5 (RESOLUTION_32_BIT): 32-bit data

resolution of the transmitter.

3.20.4.16 ISR0(0x38)

Bits Name Description Memory Access

31:6 RSVD31_6  RSVD31_6 Reserved bits - Read OnlyVolatile: true R

Status of Data Overrun interrupt for the TX channel.This
bit specifies whether the TX FIFO write is valid or an
overrun. Attempt to write to full TX FIFO.Values:0x0

5 TXFO (WRITE_VALID): TX FIFO write validOx1 R
(WRITE_OVERRUN): TX FIFO write overrunValue After
Reset: OxOVolatile: true
Status of Transmit Empty Trigger interrupt. This bit
specifies whether the TX FIFO trigger level has reached
or not. TX FIFO is empty.Values:0x0

4 TXFE (REACHED_TRIGGER_LEVEL): TX FIFO trigger level is R
reachedOx1 (NOT_REACHED): TX FIFO trigger level is
not reachedValue After Reset: 0x1Volatile: true

3:2 RSVD3_2 RSVD3_2 Reserved bits - Read OnlyVolatile: true R

Status of Data Overrun interrupt for the RX channel.
Incoming data lost due to a full RX FIFO.Values:0x0

1 RXFO (WRITE_VALID): RX FIFO write validOx1 R
(WRITE_OVERRUN): RX FIFO write overrunValue After
Reset: OxOVolatile: true
Status of Receive Data Available interrupt. This bit
denotes the status of the RX FIFO trigger

0 RXDA level.Values:0x1 (REACHED_TRIGGER_LEVEL): RX R
FIFO trigger level is reached0x0 (NOT_REACHED): RX
FIFO trigger level is not reachedValue After Reset:

OxOVolatile: true

3.20.4.17 IMRO(0x3c)
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Bits

31:6

3:2

Name

RSVD_IMRO_6_31

TXFOM

TXFEM

RSVD_IMRO_2_3

RXFOM

RXDAM

Description

RSVD_IMRO_6 31 Reserved bits - Read Only

Mask TX FIFO Overrun interrupt.This bit masks or

unmasks a TX FIFO overrun interrupt.Values:0x1
(MASK_INTERRUPT): Masks TX FIFO Overrun
interruptOx0 (UNMASK_INTERRUPT): Unmasks
TX FIFO Overrun interruptValue After Reset: 0x1
Mask TX FIFO Empty interrupt.This bit masks or
unmasks a TX FIFO Empty interrupt.Values:0x1
(MASK_INTERRUPT): Masks TX FIFO Empty
interruptOx0 (UNMASK_INTERRUPT): Unmasks
TX FIFO Empty interruptValue After Reset: 0x1
RSVD_IMRO_2 3 Reserved bits - Read Only

unmasks an RX FIFO Overrun
interrupt.Values:0x1 (MASK_INTERRUPT):
Masks RX FIFO Overrun interruptOx0
(UNMASK_INTERRUPT): Unmasks RX FIFO
Overrun interruptValue After Reset: 0x1

Mask RX FIFO Data Available interrupt.This bit
masks or unmasks an RX FIFO Data Available
interrupt.Values:0x1 (MASK_INTERRUPT):
Masks RX FIFO data available interruptOx0
(UNMASK_INTERRUPT): Unmasks RX FIFO

data available interruptValue After Reset: 0x1

3.20.4.18 ROR0(0x40)

Bits

31:1

Name Description

RSVD_RORx RSVD_RORx Reserved bits - Read OnlyVolatile: true

Read this bit to clear the RX FIFO Data Overrun
interrupt.Values:0x0 (WRITE_VALID): RX FIFO write
RXCHO validOx1 (WRITE_OVERRUN): RX FIFO write

overrunVolatile: true

3.20.4.19 TORO0(0x44)
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R

R/W

R/W

R/W

R/W

Memory Access

R



Bits

31:1

Name

RSVD_TORX

TXCHO

Description Memory Access

RSVD_TORx Reserved bits - Read OnlyVolatile: true R

Read this bit to clear the TX FIFO Data Overrun
interrupt.Values:0x0 (WRITE_VALID): TX FIFO write
validox1 (WRITE_OVERRUN): TX FIFO write R

overrunVolatile: true

3.20.4.20 RFCRO(0x48)

Bits

31:4

3:.0

Name

RSVD_RFCRx

RXCHDT

Description Memory Access

RSVD_RFCRx Reserved bits - Read Only R

These bits program the trigger level in the RX FIFO at
which the Received Data Available interrupt is
generated.Trigger Level = Programmed Value + 1(for
example, 1to 12S_RX_FIFO_DEPTH_0)Valid
RXCHDT values: 0 to (1I2S_RX_FIFO_0 - 1)If an illegal
value is programmed, these bits saturate to
(12S_RX_FIFO_O0 - 1).The channel must be disabled
prior to any changes in this value (that is, RERO[0] =
0).Values:0x0 (TRIGGER_LEVEL_1): Interrupt trigger
when FIFO level is 1.0x1 (TRIGGER_LEVEL 2):
Interrupt trigger when FIFO level is 2.0x2
(TRIGGER_LEVEL_3): Interrupt trigger when FIFO
level is 3.0x3 (TRIGGER_LEVEL_4): Interrupt trigger
when FIFO level is 4.0x4 (TRIGGER_LEVEL_5):
Interrupt trigger when FIFO level is 5.0x5
(TRIGGER_LEVEL_6): Interrupt trigger when FIFO
level is 6.0x6 (TRIGGER _LEVEL _7): Interrupt trigger
when FIFO level is 7.0x7 (TRIGGER_LEVEL_8): R/W
Interrupt trigger when FIFO level is 8.0x8
(TRIGGER_LEVEL_9): Interrupt trigger when FIFO
level is 9.0x9 (TRIGGER_LEVEL_10): Interrupt trigger
when FIFO level is 10.0xa (TRIGGER_LEVEL_11):
Interrupt trigger when FIFO level is 11.0xb
(TRIGGER_LEVEL_12): Interrupt trigger when FIFO
level is 12.0xc (TRIGGER_LEVEL_13): Interrupt
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trigger when FIFO level is 13.0xd
(TRIGGER_LEVEL_14): Interrupt trigger when FIFO
level is 14.0xe (TRIGGER_LEVEL_15): Interrupt
trigger when FIFO level is 15.0xf
(TRIGGER_LEVEL_16): Interrupt trigger when FIFO

level is 16.

3.20.4.21 TFCRO(0x4c)

Bits Name Description Memory Access

31:4 RSVD_TFCRx RSVD_TFCRx Reserved bits - Read Only R

These bits program the trigger level in the TX FIFO at
which the Empty Threshold Reached Interrupt is
generated.Trigger Level = TXCHETTXCHET values: 0
to (12S_TX _FIFO_0 - 1)If an illegal value is
programmed, these bits saturate to (12S_TX FIFO O -
1). The channel must be disabled prior to any changes
in this value (that is, TERO[0] = 0).Values:0x0
(TRIGGER_LEVEL_1): Interrupt trigger when FIFO
level is 1.0x1 (TRIGGER_LEVEL_2): Interrupt trigger
when FIFO level is 2.0x2 (TRIGGER_LEVEL _3):
Interrupt trigger when FIFO level is 3.0x3
(TRIGGER_LEVEL_4): Interrupt trigger when FIFO
level is 4.0x4 (TRIGGER _LEVEL _5): Interrupt trigger
when FIFO level is 5.0x5 (TRIGGER_LEVEL_6):
Interrupt trigger when FIFO level is 6.0x6
(TRIGGER_LEVEL_7): Interrupt trigger when FIFO

3.0 TXCHET level is 7.0x7 (TRIGGER_LEVEL_8): Interrupt trigger R/W
when FIFO level is 8.0x8 (TRIGGER_LEVEL_9):
Interrupt trigger when FIFO level is 9.0x9
(TRIGGER_LEVEL_10): Interrupt trigger when FIFO
level is 10.0xa (TRIGGER_LEVEL_11): Interrupt
trigger when FIFO level is 11.0xb
(TRIGGER_LEVEL_12): Interrupt trigger when FIFO
level is 12.0xc (TRIGGER_LEVEL_13): Interrupt
trigger when FIFO level is 13.0xd
(TRIGGER_LEVEL_14): Interrupt trigger when FIFO
level is 14.0xe (TRIGGER_LEVEL_15): Interrupt
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trigger when FIFO level is 15.0xf
(TRIGGER_LEVEL_16): Interrupt trigger when FIFO

level is 16.

3.20.4.22 RFFO(0x50)

Bits Name

31:1 RSVD_RFFx

Description Memory Access

RSVD_RFFx Reserved bits - Write OnlyVolatile: true w

Receive Channel FIFO Reset.Writing a 1 to this register
flushes an individual RX FIFO (This is a self clearing
bit.). A Rx channel or block must be disabled prior to

0 RXCHFR writing to this bit.Values:0x0 (NO_FLUSH): Does not w
flush an individual RX FIFOOx1 (FLUSH): Flushes an
individual RX FIFOVolatile: true
3.20.4.23 TFFO(0x54)
Bits Name Description Memory Access

31:1 RSVD_TFFx

0 TXCHFR

RSVD_TFFx Reserved bits - Write OnlyVolatile: true w

Transmit Channel FIFO Reset.Writing a 1 to this register
flushes channel s TX FIFO (This is a self clearing bit.).

The TX channel or block must be disabled prior to

writing to this bit.Values:0x0 (NO_FLUSH): Do not w
flushes channel s TX FIFO.0x1 (FLUSH): Flushes

channel s TX FIFO.Volatile: true

3.20.4.24 LRBR1(0x60)

Bits Name

31:16 RSVD_LRBR1

Description Memory Access

RSVD_LRBR1 Reserved bits - Read OnlyVolatile: R

true
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15:0

The left stereo data received serially from the receive
channel input (sdi1) is read through this register. If
the RX FIFO is full and the two-stage read operation
(for instance, a read from LRBR1 followed by a read
from RRBR1) is not performed before the start of the
next stereo pair, then the new data is lost and an
overrun interrupt occurs. (Data already in the RX
LRBR1 FIFO is preserved.) Dependencies:
12S_RX_CHANNELS > 1 NOTE: Before reading this
register again, the right stereo data MUST be read
from RRBR1, or the status/interrupts will not be valid.

Reset: 0xOVolatile: true

3.20.4.25 LTHR1(0x60)

Bits

31:16

15:0

Name Description

RSVD _LTHR1 RSVD_LTHR1 Reserved bits - Write OnlyVolatile:
true
The left stereo data to be transmitted serially through
the transmit channel output (sdo1) is written through
this register. Writing is a two-stage process: (1) A
write to this register passes the left stereo sample to
the transmitter. (2) This MUST be followed by writing
the right stereo sample to the RTHR1 register. Data

LTHR1 should only be written to the FIFO when it is not full.
Any attempt to write to a full FIFO results in that data
being lost and an overrun interrupt being generated.
Dependencies: 12S_TX CHANNELS > 1 Reset:

OxOVolatile: true

3.20.4.26 RRBR1(0x64)

Bits

31:16

Name Description

RSVD_RRBR1 RSVD_RRBR1 Reserved bits - Read OnlyVolatile:

true
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W

W

Memory Access

R



The right stereo data received serially from the
receive channel input (sdi1) is read through this
register. If the RX FIFO is full and the two-stage read
operation (for instance, read from LRBR1 followed by
a read from RRBR1) is not performed before the start
of the next stereo pair, then the new data is lost and
an overrun interrupt occurs. (Data already in the RX
15:0 RRBR1 FIFO is preserved.) Dependencies: R
12S RX_CHANNELS > 1 NOTE: Prior to reading this
register, the left stereo data MUST be read from
LRBR1, or the status/interrupts will not be valid.

Reset: 0xOVolatile: true

3.20.4.27 RTHR1(0x64)

Bits Name Description Memory Access

31:16 RSVD_RTHR1 RSVD_RTHR1 Reserved bits - Write OnlyVolatile: W
true
The right stereo data to be transmitted serially
through the transmit channel output (sdo1) is written
through this register. Writing is a two-stage process:
(1) A left stereo sample MUST first be written to the
LTHR1 register. (2) A write to this register passes the
right stereo sample to the transmitter. Data should

15:0 RTHR1 only be written to the FIFO when it is not full. Any w
attempt to write to a full FIFO results in that data
being lost and an overrun interrupt being generated.
Dependencies: 12S_TX_CHANNELS > 1 Reset:

OxOVolatile: true

3.20.4.28 RER1(0x68)

Bits Name Description Memory Access

31:1 RSVD_RER1 RSVD_RER1 Reserved bits - Read Only R
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Receive channel enable. This bit enables/disables a
receive channel, independently of all other channels. On
enable, the channel begins receiving on the next left
stereo cycle. A global disable of 12S (IER[0] = 0) or the
0 RXCHEN1 Receiver block (IRER[0] = 0) overrides this value. 1: R/W
Enable 0: Disable Dependencies:
12S_RX_CHANNELS > 1 Reset: 1Values:0x0
(DISABLED): Receive Channel Disable.0x1
(ENABLED): Receive Channel Enable.

3.20.4.29 TER1(0x6c¢)
Bits Name Description Memory Access
31:1 RSVD TER1 RSVD_TER1 Reserved bits - Read Only R

Transmit channel enable. This bit enables/disables a
transmit channel, independently of all other channels.
On enable, the channel begins transmitting on the next
left stereo cycle. A global disable of I12S (IER[0] = 0) or
0 TXCHEN!1 Transmitter block (ITER[0] = 0) overrides this value. 0: R/W
Disable 1: Enable Dependencies:
12S_TX_CHANNELS > 1 Reset: 1Values:0x0
(DISABLED): Transmit Channel Disable.0x1
(ENABLED): Transmit Channel Enable.

3.20.4.30 RCR1(0x70)

Bits Name Description Memory Access

31:3 RSVD_RCR1 RSVD_RCR1 Reserved bits - Read Only R
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These bits are used to program the desired data
resolution of the receiver and enables the LSB of the
incoming left (or right) word to be placed in the LSB of
the LRBR1 (or RRBR1) register. 000 = Ignore word
length 001 = 12 bit resolution 010 = 16 bit resolution
011 = 20 bit resolution 100 = 24 bit resolution 101 = 32
bit resolution Programmed data resolution must be less
than or equal to 12S_RX_WORDSIZE_1. If the selected
resolution is greater than the 12S_RX_WORDSIZE_1,
the receive channel defaults back to
12S_RX_WORDSIZE_RESET_VALUE_1. The channel
must be disabled prior to any changes in this value
(RER1[0] = 0). Dependencies: 12S_RX_CHANNELS
> 1 Reset:
12S_RX_WORDSIZE_RESET_VALUE_1Values:0x0
(IGNORE_WORD_LENGTH): Ignore the word
lengthOx1 (RESOLUTION_12_BIT): 12 bit data
resolution of the receiver and enables the LSB of the
incoming left (or right) word to be placed in the LSB of
2.0 WLEN the LRBR1 (RRBR1) register0x2 R/W
(RESOLUTION_16_BIT): 16 bit data resolution of the
receiver and enables the LSB of the incoming left (or
right) word to be placed in the LSB of the LRBR1
(RRBR1) registerOx3 (RESOLUTION_20 BIT): 20 bit
data resolution of the receiver and enables the LSB of
the incoming left (or right) word to be placed in the LSB
of the LRBR1 (RRBR1) registerOx4
(RESOLUTION_24 BIT): 24 bit data resolution of the
receiver and enables the LSB of the incoming left (or
right) word to be placed in the LSB of the LRBR1
(RRBR1) registerOx5 (RESOLUTION_32_BIT): 32 bit
data resolution of the receiver and enables the LSB of
the incoming left (or right) word to be placed in the LSB
of the LRBR1 (RRBR1) register

3.20.4.31 TCR1(0x74)

Bits Name Description Memory Access

31:3 RSVD_TCR1 RSVD_TCR1 Reserved bits - Read Only R
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2:0

WLEN

These bits are used to program the data resolution of
the transmitter and ensures the MSB of the data is
transmitted first. 000 = Ignore word length 001 = 12 bit

resolution 010 = 16 bit resolution 011 = 20 bit resolution

100 = 24 bit resolution 101 = 32 bit resolution
Programmed resolution must be less than or equal to
12S_TX_WORDSIZE_1. If the selected resolution is
greater than 12S_TX_WORDSIZE_1, the transmit
channel defaults back to

12S_TX WORDSIZE_RESET_VALUE_1 value. The
channel must be disabled prior to any changes in this
value (TER1[0] = 0). Dependencies:
12S_TX_CHANNELS

> 1 Reset:

12S_TX WORDSIZE_RESET_VALUE_1Values:0x0
(IGNORE_WORD_LENGTH): Ignoring the word
lengthOx1 (RESOLUTION_12_BIT): 12 bit data

resolution of the transmitter and ensures the MSB of the

data is transmitted first0x2 (RESOLUTION_16_BIT):
16 bit data resolution of the transmitter and ensures
the MSB of the data is transmitted firstOx3
(RESOLUTION_20_BIT): 20 bit data resolution of the
transmitter and ensures the MSB of the data is

transmitted firstOx4 (RESOLUTION_24_BIT): 24 bit data

resolution of the transmitter and ensures the MSB of the

data is transmitted firstOx5 (RESOLUTION_32_BIT): 32
bit data resolution of the transmitter and ensures the
MSB of the data is transmitted first

3.20.4.32 ISR1(0x78)

Bits

31:6

Name

RSVD31_6

Description

ISR1 Reserved field for RSVD31_6Volatile: true

% 415 T 4L 472 7T

R/W

Memory Access

R



Status of Data Overrun interrupt for the TX channel.
Attempt to write to full TX FIFO. 0: TX FIFO write valid 1:
TX FIFO write overrun Dependencies:

5 TXFO 12S_TX_CHANNELS R
> 1 Reset: OValues:0x0 (WRITE_VALID): TX FIFO write
validOx1 (WRITE_OVERRUN): TX FIFO write
overrunValue After Reset: Ox0Volatile: true
Status of Transmit Empty Trigger interrupt. TX FIFO is
empty. 1: trigger level reached O: trigger level not reached
Dependencies: 12S_TX CHANNELS > 1 Reset:

4 TXFE 1Values:0x0 (REACHED_TRIGGER_LEVEL): TXFIFO R
trigger level is reached0x1 (NOT_REACHED): TX FIFO
trigger level is not reachedValue After Reset: 0x1Volatile:
true

3:2 RSVD3 2 ISR1 Reserved field for RSVD3_2Volatile: true R

Status of Data Overrun interrupt for the RX channel.
Incoming data lost due to a full RX FIFO. 0: RX FIFO
write valid 1: RX FIFO write overrun Dependencies:
I12S_RX_CHANNELS > 1 Reset: 0Values:0x0

1 RXFO (WRITE_VALID): RX FIFO write validOx1 R
(WRITE_OVERRUN): RX FIFO write overrunValue After
Reset: OxOVolatile: true
Status of Receive Data Available interrupt. RX FIFO data
available. 1: trigger level reached 0: trigger level not
reached Dependencies: 12S RX_CHANNELS > 1 Reset:

0 RXDA OValues:0x1 (REACHED_TRIGGER_LEVEL): RXFIFO R
trigger level is reached0x0 (NOT_REACHED): RX FIFO
trigger level is not reachedValue After Reset: Ox0Volatile:

true

3.20.4.33 IMR1(0x7c)

Bits Name Description Memory Access

31:6 RSVD_IMR1_6_31 RSVD_IMR1_6_31 Reserved bits - Read Only R

% 416 T 4L 472 7T



Masks TX FIFO Overrun interrupt. 1: masks
interrupt 0: unmasks interrupt Dependencies:
I2S TX CHANNELS > 1 Reset: O0Values:0x1

5 TXFOM (MASK_INTERRUPT): Masks TX FIFO Overrun R/W
interrupt.0x0 (UNMASK_INTERRUPT): Unmasks
TX FIFO Overrun interrupt.Value After Reset: 0x1
Masks TX FIFO Empty interrupt. 1: masks
interrupt 0: unmasks interrupt Dependencies:
I12S_TX_CHANNELS > 1 Reset: 1Values:0x1

4 TXFEM (MASK_INTERRUPT): Masks TX FIFO Empty R/W
interrupt.0x0 (UNMASK_INTERRUPT): Unmasks
TX FIFO Empty interrupt.Value After Reset: 0x1

3:2 RSVD_IMR1_2_3 RSVD_IMR1_2_3 Reserved bits - Read Only R

Masks RX FIFO Overrun interrupt. 1: masks
interrupt 0: unmasks interrupt Dependencies:
[2S_RX_CHANNELS > 1 Reset: 0Values:0x1

1 RXFOM (MASK_INTERRUPT): Masks RX FIFO Overrun R/W
interrupt.0x0 (UNMASK_INTERRUPT): Unmasks
RX FIFO Overrun interrupt.Value After Reset: 0x1
Masks RX FIFO Data Available interrupt. 1:
masks interrupt 0: unmasks interrupt
Dependencies: 12S_RX_CHANNELS > 1 Reset:
OValues:0x1 (MASK_INTERRUPT): Masks RX

0 RXDAM FIFO data R/W
available interrupt.0x0 (UNMASK_INTERRUPT):
Unmasks RX FIFO data available interrupt.Value
After Reset: 0x1

3.20.4.34 ROR1(0x80)

Bits Name Description Memory Access

31:1 RSVD _ROR1 RSVD_ROR1 Reserved bits - Read OnlyVolatile: true R

Read this bit to clear the RX FIFO Data Overrun
interrupt. 0: RX FIFO write valid 1: RX FIFO write
overrun Dependencies: 12S_RX_CHANNELS > 1
0 RXCHO Reset: OValues:0x0 (WRITE_VALID): RX FIFO write R
validOx1 (WRITE_OVERRUN): RX FIFO write

overrunVolatile: true

9417 T4k 472 T



3.20.4.35 TOR1(0x84)

Bits Name Description Memory Access

31:1 RSVD TOR1 RSVD _TOR1 Reserved bits - Read OnlyVolatile: true R

Read this bit to clear the TX FIFO Data Overrun
interrupt. 0: TX FIFO write valid 1: TX FIFO write
overrun Dependencies: 12S_TX_CHANNELS > 1
0 TXCHO channel. Reset: OValues:0x0 (WRITE_VALID): TX FIFOR
write validOx1 (WRITE_OVERRUN): TX FIFO write

overrunVolatile: true

3.20.4.36 RFCR1(0x88)

Bits Name Description Memory Access

31:4 RSVD _RFCR1 RSVD_RFCR1 Reserved bits - Read Only R

These bits program the trigger level in the RX FIFO at
which the Received Data Available interrupt is
generated. Trigger Level = Programmed Value + 1 (for
example, 1 to 12S_RX_FIFO_DEPTH_1) Valid
RXCHDT values: 0 to (I2S_RX_FIFO_1 - 1) If an
illegal value is programmed, these bits saturate to
(I2S_RX_FIFO_1 - 1). The channel must be disabled
prior to any changes in this value (that is, RER1[0] =
0). Dependencies: 12S_RX_CHANNELS > 1 Reset:
12S_RX_FIFO_THRE_1**Values:**0x0
(TRIGGER_LEVEL_1): Interrupt trigger when fifo level
is 1.0x1 (TRIGGER_LEVEL_2): Interrupt trigger when
fifo level is 2.0x2 (TRIGGER_LEVEL_3): Interrupt
trigger when fifo level is 3.0x3 (TRIGGER_LEVEL_4):
Interrupt trigger when fifo level is 4.0x4
(TRIGGER_LEVEL_5): Interrupt trigger when fifo level
is 5.0x5 (TRIGGER_LEVEL_6): Interrupt trigger when
3.0 RXCHDT fifo level is 6.0x6 (TRIGGER_LEVEL_7): Interrupt R/W
trigger when fifo level is 7.0x7 (TRIGGER_LEVEL_8):

Interrupt trigger when fifo level is 8.0x8

% 418 T 4k 472 7T



(TRIGGER_LEVEL_9): Interrupt trigger when fifo level
is 9.0x9 (TRIGGER_LEVEL_10): Interrupt trigger
when fifo level is 10.0xa (TRIGGER_LEVEL_11):
Interrupt trigger when fifo level is 11.0xb
(TRIGGER_LEVEL_12): Interrupt trigger when fifo
level is 12.0xc (TRIGGER_LEVEL_13): Interrupt
trigger when fifo level is 13.0xd
(TRIGGER_LEVEL_14): Interrupt trigger when fifo
level is 14.0xe (TRIGGER_LEVEL_15): Interrupt
trigger when fifo level is 15.0xf
(TRIGGER_LEVEL_16): Interrupt trigger when fifo

level is 16.

3.20.4.37 TFCR1(0x8c)

Bits Name Description Memory Access

31:4 RSVD TFCR1 RSVD_TFCR1 Reserved bits - Read Only R

Transmit Channel Empty Trigger. These bits program
the trigger level in the TX FIFO at which the Empty
Threshold Reached Interrupt is generated. Trigger
Level = TXCHET TXCHET values: 0 to
(12S_TX_FIFO_1 -
1) If an illegal value is programmed, these bits saturate
to (12S_TX_FIFO_1 - 1). The channel must be
disabled prior to any changes in this value (that is,
TER1[0] = 0). Dependencies: 12S_TX_CHANNELS > 1
Reset: 12S_TX_FIFO_THRE_1Values:0x0
(TRIGGER_LEVEL_1): Interrupt trigger when fifo level
is 1.0x1 (TRIGGER_LEVEL_2): Interrupt trigger when
fifo level is 2.0x2 (TRIGGER_LEVEL_3): Interrupt
trigger when fifo level is 3.0x3 (TRIGGER_LEVEL_4):
Interrupt trigger when fifo level is 4.0x4
(TRIGGER_LEVEL_5): Interrupt trigger when fifo level
is 5.0x5 (TRIGGER_LEVEL_6): Interrupt trigger when
3.0 TXCHET fifo level is 6.0x6 (TRIGGER_LEVEL_7): Interrupt R/W
trigger when fifo level is 7.0x7 (TRIGGER_LEVEL_8):
Interrupt trigger when fifo level is 8.0x8
(TRIGGER_LEVEL_9): Interrupt trigger when fifo level
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is 9.0x9 (TRIGGER_LEVEL_10): Interrupt trigger
when fifo level is 10.0xa (TRIGGER_LEVEL_11):
Interrupt trigger when fifo level is 11.0xb
(TRIGGER_LEVEL_12): Interrupt trigger when fifo
level is 12.0xc (TRIGGER_LEVEL_13): Interrupt
trigger when fifo level is 13.0xd
(TRIGGER_LEVEL_14): Interrupt trigger when fifo
level is 14.0xe (TRIGGER_LEVEL_15): Interrupt
trigger when fifo level is 15.0xf
(TRIGGER_LEVEL_16): Interrupt trigger when fifo

level is 16.

3.20.4.38 RFF1(0x90)

Bits

31:1

0

Name

RSVD_RFF1

RXCHFR

Description

RSVD_RFF1 Reserved bits - Write OnlyVolatile: true

Receive Channel FIFO Reset. Writing a 1 to this register

flushes an individual RX FIFO. (This is a self clearing

bit.) RX channel or block must be disabled prior to

writing to this bit. Dependencies: 12S_RX_CHANNELS >

Memory Access

W

1 Reset: 0Values:0x0 (NO_FLUSH): Do not flushes an W

individual RX FIFO.0x1 (FLUSH): Flushes the an
inidividual RX FIFO.Volatile: true

3.20.4.39 TFF1(0x94)

Bits

31:1

0

Name

RSVD_TFF1

TXCHFR

Description

RSVD_TFF1 Reserved bits - Write OnlyVolatile: true

Transmit Channel FIFO Reset. Writing a 1 to this
register flushes channel s TX FIFO. (This is a self

clearing bit.) TX channel or block must be disabled prior

to writing to this bit. Dependencies:
12S_TX CHANNELS > 1 Reset: 0Values:0x0

(NO_FLUSH): Do not flushes channel s TX FIFO.0x1

(FLUSH): Flushes channel s TX FIFO.Volatile: true
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3.20.4.40 LRBR2(0xa0)

Bits Name Description Memory Access

31:16 RSVD _LRBR2 RSVD _LRBR2 Reserved bits - Read OnlyVolatile: R
true
The left stereo data received serially from the receive
channel input (sdi2) is read through this register. If
the RX FIFO is full and the two-stage read operation
(for instance, a read from LRBR2 followed by a read
from RRBR2) is not performed before the start of the
next stereo pair, then the new data is lost and an
overrun interrupt occurs. (Data already in the RX

15:0 LRBR2 FIFO is preserved.) Dependencies: R
12S_RX_CHANNELS > 2 NOTE: Before reading this
register again, the right stereo data MUST be read
from RRBR2, or the status/interrupts will not be valid.

Reset: 0xOVolatile: true

3.20.4.41 LTHR2(0xa0)

Bits Name Description Memory Access

31:16 RSVD LTHR2 RSVD_LTHR2 Reserved bits - Write OnlyVolatile: w
true
The left stereo data to be transmitted serially through the
transmit channel output (sdo2) is written through this
register. Writing is a two-stage process: (1) A write to this
register passes the left stereo sample to the transmitter.
(2) This MUST be followed by writing the right stereo
sample to the RTHR2 register. Data should only be written
15:0 LTHR2 to the FIFO when it is not full. Any attempt to write to a full W
FIFO results in that data being lost and an overrun
interrupt being generated. Dependencies:
I12S TX CHANNELS > 2 Reset: Ox0Volatile: true

3.20.4.42 PRBR2(0xa4)
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Bits

31:16

15:0

Name

RSVD_RRBR2

RRBR2

Description Memory Access

RSVD_RRBR2 Reserved bits - Read OnlyVolatile: R
true

The right stereo data received serially from the

receive channel input (sdi2) is read through this
register. If the RX FIFO is full and the two-stage read
operation (for instance, read from LRBR2 followed by

a read from RRBR2) is not performed before the start
of the next stereo pair, then the new data is lost and

an overrun interrupt occurs. (Data already in the RX
FIFO is preserved.) Dependencies: R
I12S_RX_CHANNELS > 2 NOTE: Prior to reading this
register, the left stereo data MUST be read from
LRBR2, or the status/interrupts will not be valid.

Reset: 0xOVolatile: true

3.20.4.43 RTHR2(0xa4)

Bits

31:16

15:0

Name

RSVD_RTHR2

RTHR2

Description Memory Access

RSVD_RTHR2 Reserved bits - Write OnlyVolatile: W
true

The right stereo data to be transmitted serially
through the transmit channel output (sdo2) is

written through this register. Writing is a two-stage
process: (1) A left stereo sample MUST first be
written to the LTHR2 register. (2) A write to this
register passes the right stereo sample to the
transmitter. Data should only be written to the FIFO W
when it is not full. Any attempt to write to a full FIFO
results in that data being lost and an overrun

interrupt being generated. Dependencies:

12S_TX CHANNELS > 2 Reset: Ox0Volatile: true

3.20.4.44 RER2(0xa8)

Bits

Name

Description Memory Access
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31:1 RSVD_RER2 RSVD_RER?2 Reserved bits - Read Only R

Receive channel enable. This bit enables/disables a
receive channel, independently of all other channels.
On enable, the channel begins receiving on the next
left stereo cycle. A global disable of I12S (IER[0] = 0) or
0 RXCHEN2 the Receiver block (IRER[0] = 0) overrides this value. R/W
1: Enable 0: Disable Dependencies:
12S_RX_CHANNELS > 2 Reset: 1Values:0x0
(DISABLED): Receive Channel Disable.0x1
(ENABLED): Receive Channel Enable.

3.20.4.45 TER2(0Oxac)
Bits Name Description Memory Access
31:1 RSVD_TER2 RSVD_TER2 Reserved bits - Read Only R

Transmit channel enable. This bit enables/disables a
transmit channel, independently of all other channels.
On enable, the channel begins transmitting on the
next left stereo cycle. A global disable of I12S (IER[0] =

0 TXCHEN2 0) or Transmitter block (ITER[0] = 0) overrides this R/W
value. 0: Disable 1: Enable Dependencies:
12S_TX_CHANNELS > 2 Reset: 1Values:0x0
(DISABLED): Transmit Channel Disable.0x1
(ENABLED): Transmit Channel Enable.

3.20.4.46 RCR2(0xb0)

Bits Name Description Memory Access

31:3 RSVD_RCR2 RSVD_RCR2 Reserved bits - Read Only R

These bits are used to program the desired data
resolution of the receiver and enables the LSB of the
incoming left (or right) word to be placed in the LSB of
the LRBR2 (or RRBR2) register. 000 = Ignore word
length 001 = 12 bit resolution 010 = 16 bit resolution
011 = 20 bit resolution 100 = 24 bit resolution 101 = 32

bit resolution Programmed data resolution must be less
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than or equal to 12S_RX_WORDSIZE_2. If the selected
resolution is greater than the 12S_RX_WORDSIZE_2,
the receive channel defaults back to
12S_RX_WORDSIZE_RESET_VALUE_2. The channel
must be disabled prior to any changes in this value
(RER2[0] = 0). Dependencies: 12S_RX_CHANNELS
> 2 Reset:
12S RX_WORDSIZE RESET_VALUE_2Values:0x0
(IGNORE_WORD_LENGTH): Ignore the word
lengthOx1 (RESOLUTION_12_BIT): 12 bit data
resolution of the receiver and enables the LSB of the
incoming left (or right) word to be placed in the LSB of
2:0 WLEN the LRBR2 (RRBR2) register0x2 R/W
(RESOLUTION_16_BIT): 16 bit data resolution of the
receiver and enables the LSB of the incoming left (or
right) word to be placed in the LSB of the LRBR2
(RRBR2) registerOx3 (RESOLUTION_ 20 BIT): 20 bit
data resolution of the receiver and enables the LSB of
the incoming left (or right) word to be placed in the LSB
of the LRBR2 (RRBR2) registerOx4
(RESOLUTION_24 BIT): 24 bit data resolution of the
receiver and enables the LSB of the incoming left (or
right) word to be placed in the LSB of the LRBR2
(RRBR2) registerOx5 (RESOLUTION_32_BIT): 32 bit
data resolution of the receiver and enables the LSB of
the incoming left (or right) word to be placed in the LSB
of the LRBR2 (RRBR2) register

3.20.4.47 TCR2(0xb4)
Bits Name Description Memory Access
31:3 RSVD_TCR2 RSVD_TCR2 Reserved bits - Read Only R

These bits are used to program the data resolution of
the transmitter and ensures the MSB of the data is
transmitted first. 000 = Ignore word length 001 = 12 bit
resolution 010 = 16 bit resolution 011 = 20 bit resolution
100 = 24 bit resolution 101 = 32 bit resolution

Programmed resolution must be less than or equal to
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12S_TX_WORDSIZE_2. If the selected resolution is
greater than 12S_TX_WORDSIZE_2, the transmit
channel defaults back to
12S_TX_WORDSIZE_RESET_VALUE_2 value. The
channel must be disabled prior to any changes in this
value (TER2[0] = 0). Dependencies:
I2S_TX_CHANNELS
> 2 Reset:
12S TX WORDSIZE _RESET_VALUE_2Values:0x0
(IGNORE_WORD_LENGTH): Ignore the word

2:0 WLEN lengthOx1 (RESOLUTION_12_BIT): 12 bit data R/W
resolution of the transmitter and ensures the MSB of the
data is transmitted firstOx2 (RESOLUTION_16_BIT): 16
bit data
resolution of the transmitter and ensures the MSB of
the data is transmitted firstOx3 (RESOLUTION_20_BIT):
20 bit data resolution of the transmitter and ensures the
MSB of the data is transmitted firstOx4
(RESOLUTION_24 BIT): 24 bit data resolution of the
transmitter and ensures the MSB of the data is
transmitted firstOx5 (RESOLUTION_32 BIT): 32 bit data
resolution of the transmitter and ensures the MSB of the

data is transmitted first

3.20.4.48 ISR2(0xb8)

Bits Name Description Memory Access

31:6 RSVD31 6 ISR2 Reserved field for RSVD31_6Volatile: true R

Status of Data Overrun interrupt for the TX channel.
Attempt to write to full TX FIFO. 0: TX FIFO write valid 1:
TX FIFO write overrun Dependencies:

5 TXFO I2S_TX _CHANNELS R
> 2 Reset: 0Values:0x0 (WRITE_VALID): TX FIFO write
validOx1 (WRITE_OVERRUN): TX FIFO write

overrunValue After Reset: OxOVolatile: true
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Status of Transmit Empty Trigger interrupt. TX FIFO is
empty. 1: trigger level reached 0: trigger level not reached
Dependencies: 12S_TX CHANNELS > 2 Reset:

4 TXFE 1Values:0x0 (REACHED_TRIGGER_LEVEL): TXFIFO R
trigger level is reached0x1 (NOT_REACHED): TX FIFO
trigger level is not reachedValue After Reset: 0x1Volatile:
true

3:2 RSVD3 2 ISR2 Reserved field for RSVD3_2Volatile: true R

Status of Data Overrun interrupt for the RX channel. Incoming
data lost due to a full RX FIFO. 0: RX FIFO write valid 1: RX
FIFO write overrun Dependencies: 12S_RX_CHANNELS > 2
Reset: 0Values:0x0 (WRITE_VALID): RX FIFO write validOx1

1 RXFO (WRITE_OVERRUN): RX FIFO write overrunValue After R

Reset: 0xOVolatile: true

Status of Receive Data Available interrupt. RX FIFO data
available. 1: trigger level reached 0: trigger level not reached
Dependencies: 12S_RX_CHANNELS > 2 Reset: 0Values:0x1

0 RXDA (REACHED_TRIGGER_LEVEL): RX FIFO trigger level is R
reached0x0 (NOT_REACHED): RX FIFO trigger level is not

reachedValue After Reset: OxOVolatile: true

3.20.4.49 IMR2(0xbc)

Bits Name Description Memory Access

31:6 RSVD_IMR2_6_31 RSVD_IMR2_6_31 Reserved bits - Read Only R

Masks TX FIFO Overrun interrupt. 1: masks
interrupt 0: unmasks interrupt Dependencies:
[2S TX CHANNELS > 2 Reset: 0Values:0x1
5 TXFOM (MASK_INTERRUPT): Masks TX FIFO Overrun R/W
interrupt.0x0 (UNMASK_INTERRUPT): Unmasks
TX FIFO Overrun interrupt.Value After Reset: 0x1
Masks TX FIFO Empty interrupt. 1: masks
interrupt 0: unmasks interrupt Dependencies:
[2S TX CHANNELS > 2 Reset: 1Values:0x1
4 TXFEM (MASK_INTERRUPT): Masks TX FIFO Empty R/W
interrupt.0x0 (UNMASK_INTERRUPT): Unmasks
TX FIFO Empty interrupt.Value After Reset: 0x1
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3:2

1

0

RSVD IMR2 2 3  RSVD_IMR2_2_3 Reserved bits - Read Only

RXFOM

RXDAM

Masks RX FIFO Overrun interrupt. 1: masks
interrupt 0: unmasks interrupt Dependencies:
12S_RX_CHANNELS > 2 Reset: 0Values:0x1
(MASK_INTERRUPT): Masks RX FIFO Overrun
interrupt.0x0 (UNMASK_INTERRUPT): Unmasks
RX FIFO Overrun interrupt.Value After Reset: 0x1
Masks RX FIFO Data Available interrupt. 1:
masks interrupt 0: unmasks interrupt
Dependencies: 12S_RX_CHANNELS > 2 Reset:
OValues:0x1 (MASK_INTERRUPT): Masks RX
FIFO data

available interrupt.0x0 (UNMASK_INTERRUPT):
Unmasks RX FIFO data available interrupt.Value
After Reset: 0x1

3.20.4.50 ROR2(0xc0)

Bits

31:1

Name

RSVD_ROR2

RXCHO

Description

RSVD_ROR2 Reserved bits - Read OnlyVolatile: true

Read this bit to clear the RX FIFO Data Overrun
interrupt. 0: RX FIFO write valid 1: RX FIFO write
overrun Dependencies: 12S_RX_CHANNELS > 2
Reset: 0Values:0x0 (WRITE_VALID): RX FIFO write
validOx1 (WRITE_OVERRUN): RX FIFO write

overrunVolatile: true

3.20.4.51 TOR2(0xc4)

Bits

31:1

Name

RSVD_TOR?2

Description

RSVD_TOR2 Reserved bits - Read OnlyVolatile: true
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Read this bit to clear the TX FIFO Data Overrun
interrupt. 0: TX FIFO write valid 1: TX FIFO write
overrun Dependencies: 12S_TX_CHANNELS > 2
0 TXCHO channel. Reset: 0Values:0x0 (WRITE_VALID): TX FIFOR
write validOx1 (WRITE_OVERRUN): TX FIFO write

overrunVolatile: true

3.20.4.52 RFCR2(0xc8)

Bits Name Description Memory Access

31:4 RSVD_RFCR2 RSVD_RFCR2 Reserved bits - Read Only R

These bits program the trigger level in the RX FIFO at
which the Received Data Available interrupt is
generated. Trigger Level = Programmed Value + 1 (for
example, 1 to 12S_RX_FIFO_DEPTH_2) Valid
RXCHDT values: 0 to (I2S_RX_FIFO_2 - 1) If an
illegal value is programmed, these bits saturate to
(I2S_RX_FIFO_2 - 1). The channel must be disabled
prior to any changes in this value (that is, RER2[0] =
0).
Dependencies: 12S_RX_CHANNELS > 2 Reset:
12S_RX_FIFO_THRE_2Values:0x0
(TRIGGER_LEVEL_1):
Interrupt trigger when fifo level is 1.0x1
(TRIGGER_LEVEL_2): Interrupt trigger when fifo level
is 2.0x2 (TRIGGER_LEVEL_3): Interrupt trigger when
fifo level is 3.0x3 (TRIGGER_LEVEL_4): Interrupt
trigger when fifo level is 4.0x4 (TRIGGER_LEVEL_5):
3.0 RXCHDT Interrupt trigger when fifo level is 5.0x5
(TRIGGER_LEVEL_6): Interrupt trigger when fifo level
is 6.0x6 (TRIGGER_LEVEL_7): Interrupt trigger when
fifo level is 7.0x7 (TRIGGER_LEVEL_8): Interrupt
trigger when fifo level is 8.0x8 (TRIGGER_LEVEL_9):
Interrupt trigger when fifo level is 9.0x9
(TRIGGER_LEVEL_10): Interrupt trigger when fifo
level is 10.0xa (TRIGGER_LEVEL_11): Interrupt
trigger when fifo level is 11.0xb
(TRIGGER_LEVEL_12): Interrupt trigger when fifo

R/W
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level is 12.0xc (TRIGGER _LEVEL_13): Interrupt
trigger when fifo level is 13.0xd
(TRIGGER_LEVEL_14): Interrupt trigger when fifo
level is 14.0xe (TRIGGER_LEVEL_15): Interrupt
trigger when fifo level is 15.0xf
(TRIGGER_LEVEL_16): Interrupt trigger when fifo

level is 16.

3.20.4.53 TFCR2(0xcc)
Bits Name Description
31:4 RSVD_TFCR2 RSVD_TFCR2 Reserved bits - Read Only

3:.0

TXCHET

Transmit Channel Empty Trigger. These bits program
the trigger level in the TX FIFO at which the Empty
Threshold Reached Interrupt is generated. Trigger
Level = TXCHET TXCHET values: 0 to
(12S_TX_FIFO_2 -

1) If an illegal value is programmed, these bits
saturate to (12S_TX_FIFO_2 - 1). The channel must
be disabled prior to any changes in this value (that is,
TERZ2[0] = 0). Dependencies: 12S_TX_CHANNELS >
2 Reset: 12S_TX FIFO_THRE_2Values:0x0
(TRIGGER_LEVEL_1): Interrupt trigger when fifo
level

is 1.0x1 (TRIGGER_LEVEL_2): Interrupt trigger
when

fifo level is 2.0x2 (TRIGGER _LEVEL_3): Interrupt
trigger when fifo level is 3.0x3
(TRIGGER_LEVEL_4): Interrupt trigger when fifo
level is 4.0x4 (TRIGGER _LEVEL_5): Interrupt trigger
when fifo level is 5.0x5 (TRIGGER_LEVEL_6):
Interrupt trigger when fifo level is 6.0x6
(TRIGGER_LEVEL_7): Interrupt trigger when fifo
level is 7.0x7 (TRIGGER_LEVEL_8): Interrupt trigger
when fifo level is 8.0x8 (TRIGGER_LEVEL_9):
Interrupt trigger when fifo level is 9.0x9
(TRIGGER_LEVEL_10): Interrupt trigger when fifo
level is 10.0xa (TRIGGER_LEVEL_11): Interrupt
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trigger when fifo level is 11.0xb
(TRIGGER_LEVEL_12): Interrupt trigger when fifo
level is 12.0xc (TRIGGER_LEVEL_13): Interrupt
trigger when fifo level is 13.0xd
(TRIGGER_LEVEL_14): Interrupt trigger when fifo
level is 14.0xe (TRIGGER_LEVEL_15): Interrupt
trigger when fifo level is 15.0xf
(TRIGGER_LEVEL_16): Interrupt trigger when fifo

level is 16.

3.20.4.54 RFF2(0xd0)

Bits Name Description Memory Access

31:1 RSVD _RFF2 RSVD_RFF2 Reserved bits - Write OnlyVolatile: true ~ W

Receive Channel FIFO Reset. Writing a 1 to this register
flushes an individual RX FIFO. (This is a self clearing
bit.) RX channel or block must be disabled prior to
writing to this bit. Dependencies: 12S_RX_CHANNELS >

0 RXCHFR 2 Reset: OValues:0x0 (NO_FLUSH): Do not flushes an W
individual RX FIFO.0x1 (FLUSH): Flushes the an
inidividual RX FIFO.Volatile: true

3.20.4.54 TFF2(0xd4)

Bits Name Description Memory Access

31:1 RSVD_TFF2 RSVD_TFF2 Reserved bits - Write OnlyVolatile: true w

Transmit Channel FIFO Reset. Writing a 1 to this
register flushes channel s TX FIFO. (This is a self
clearing bit.) TX channel or block must be disabled prior
to writing to this bit. Dependencies:

0 TXCHFR 12S_TX CHANNELS > 2 Reset: 0Values:0x0 w
(NO_FLUSH): Do not flushes channel s TX FIFO.0x1
(FLUSH): Flushes channel s TX FIFO.Volatile: true

3.20.4.55 LRBR3(0xe0)
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Bits

31:16

15:0

Name

RSVD_LRBR3

LRBR3

Description Memory Access

RSVD_LRBR3 Reserved bits - Read OnlyVolatile: R
true

The left stereo data received serially from the receive
channel input (sdi3) is read through this register. If

the RX FIFO is full and the two-stage read operation
(for instance, a read from LRBRS followed by a read
from RRBR3) is not performed before the start of the
next stereo pair, then the new data is lost and an
overrun interrupt occurs. (Data already in the RX

FIFO is preserved.) Dependencies: R
I12S_RX_CHANNELS > 3 NOTE: Before reading this
register again, the right stereo data MUST be read

from RRBR3, or the status/interrupts will not be valid.

Reset: 0xOVolatile: true

3.20.4.56 LTHR3(0xe0)

Bits

31:16

15:0

Name

RSVD_LTHR3

LTHR3

Description Memory Access

RSVD_LTHRS3 Reserved bits - Write OnlyVolatile: w
true

The left stereo data to be transmitted serially through
the transmit channel output (sdo3) is written through

this register. Writing is a two-stage process: (1) A

write to this register passes the left stereo sample to

the transmitter. (2) This MUST be followed by writing
the right stereo sample to the RTHR3 register. Data
should only be written to the FIFO when it is not full. W
Any attempt to write to a full FIFO results in that data
being lost and an overrun interrupt being generated.
Dependencies: 12S_TX_CHANNELS > 3 Reset:

OxOVolatile: true

3.20.4.57 RRBR3(0xe4)

Bits

Name

Description Memory Access
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31:16 RSVD_RRBR3 RSVD_RRBR3 Reserved bits - Read OnlyVolatile: R
true
The right stereo data received serially from the
receive channel input (sdi3) is read through this
register. If the RX FIFO is full and the two-stage read
operation (for instance, read from LRBR3 followed by
a read from RRBR3) is not performed before the start
of the next stereo pair, then the new data is lost and
an overrun interrupt occurs. (Data already in the RX
15:0 RRBR3 FIFO is preserved.) Dependencies: R
12S_RX_CHANNELS > 3 NOTE: Prior to reading this
register, the left stereo data MUST be read from
LRBR3, or the status/interrupts will not be valid.
Reset: 0xOVolatile: true

3.20.4.58 RTHR3(0xe4)

Bits Name Description Memory Access

31:16 RSVD_RTHR3 RSVD_RTHRS3 Reserved bits - Write OnlyVolatile: W
true
The right stereo data to be transmitted serially
through the transmit channel output (sdo3) is written
through this register. Writing is a two-stage process:
(1) A left stereo sample MUST first be written to the
LTHRS register. (2) A write to this register passes the
right stereo sample to the transmitter. Data should

15:0 RTHR3 only be written to the FIFO when it is not full. Any w
attempt to write to a full FIFO results in that data
being lost and an overrun interrupt being generated.
Dependencies: 12S_TX_CHANNELS > 3 Reset:

OxOVolatile: true

3.20.4.59 RER3(0xe8)

Bits Name Description Memory Access

31:1 RSVD_RER3 RSVD_RERS3 Reserved bits - Read Only R
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Receive channel enable. This bit enables/disables a
receive channel, independently of all other channels. On
enable, the channel begins receiving on the next left
stereo cycle. A global disable of 12S (IER[0] = 0) or the
0 RXCHEN3 Receiver block (IRER[0] = 0) overrides this value. 1: R/W
Enable 0: Disable Dependencies:
12S_RX_CHANNELS > 3 Reset: 1Values:0x0
(DISABLED): Receive Channel Disable.0x1
(ENABLED): Receive Channel Enable.

3.20.4.60 TER3(0xec)
Bits Name Description Memory Access
31:1 RSVD TER3 RSVD_TERS3 Reserved bits - Read Only R

Transmit channel enable. This bit enables/disables a
transmit channel, independently of all other channels.
On enable, the channel begins transmitting on the next
left stereo cycle. A global disable of I12S (IER[0] = 0) or
0 TXCHEN3 Transmitter block (ITER[0] = 0) overrides this value. 0: R/W
Disable 1: Enable Dependencies:
I2S_TX _CHANNELS > 3 Reset: 1Values:0x0
(DISABLED): Transmit Channel Disable.0x1
(ENABLED): Transmit Channel Enable.

3.20.4.61 RCR3(0xf0)

Bits Name Description Memory Access

31:3 RSVD _RCR3 RSVD_RCRS3 Reserved bits - Read Only R

These bits are used to program the desired data
resolution of the receiver and enables the LSB of the
incoming left (or right) word to be placed in the LSB of
the LRBR3 (or RRBR3) register. 000 = Ignore word
length 001 = 12 bit resolution 010 = 16 bit resolution
011 = 20 bit resolution 100 = 24 bit resolution 101 = 32
bit resolution Programmed data resolution must be less
than or equal to I12S_RX_WORDSIZE_3. If the selected
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resolution is greater than the 12S_RX_ WORDSIZE 3,
the receive channel defaults back to
12S_RX_WORDSIZE_RESET_VALUE_3. The channel
must be disabled prior to any changes in this value
(RER3[0] = 0). Dependencies: 12S_RX_CHANNELS
> 3 Reset:
12S_RX_WORDSIZE_RESET_VALUE_3Values:0x0
(IGNORE_WORD_LENGTH): Ignore the word
lengthOx1 (RESOLUTION_12_BIT): 12 bit data
resolution of the receiver and enables the LSB of the
incoming left (or right) word to be placed in the LSB of
2:0 WLEN the LRBR3 (RRBR3) register0x2 R/W
(RESOLUTION_16_BIT): 16 bit data resolution of the
receiver and enables the LSB of the incoming left (or
right) word to be placed in the LSB of the LRBR3
(RRBR3) registerOx3 (RESOLUTION_20 BIT): 20 bit
data resolution of the receiver and enables the LSB of
the incoming left (or right) word to be placed in the LSB
of the LRBR3 (RRBR3) registerOx4
(RESOLUTION_24 BIT): 24 bit data resolution of the
receiver and enables the LSB of the incoming left (or
right) word to be placed in the LSB of the LRBR3
(RRBR3) registerOx5 (RESOLUTION_32_BIT): 32 bit
data resolution of the receiver and enables the LSB of
the incoming left (or right) word to be placed in the LSB
of the LRBR3 (RRBR3) register

3.20.4.62 TCR3(0xf4)

Bits Name Description Memory Access

31:3 RSVD _TCR3 RSVD_TCR3 Reserved bits - Read Only R
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2:0

WLEN

These bits are used to program the data resolution of
the transmitter and ensures the MSB of the data is
transmitted first. 000 = Ignore word length 001 = 12 bit

resolution 010 = 16 bit resolution 011 = 20 bit resolution

100 = 24 bit resolution 101 = 32 bit resolution
Programmed resolution must be less than or equal to
12S_TX_WORDSIZE_3. If the selected resolution is
greater than 12S_TX_WORDSIZE_3, the transmit
channel defaults back to

12S_TX WORDSIZE_RESET_VALUE_3 value. The
channel must be disabled prior to any changes in this
value (TER3[0] = 0). Dependencies:
12S_TX_CHANNELS

> 3 Reset:
12S_TX_WORDSIZE_RESET_VALUE_3Values:0x0
(IGNORE_WORD_LENGTH): Ignoring the word
lengthOx1 (RESOLUTION_12_BIT): 12 bit data

resolution of the transmitter and ensures the MSB of the

data is transmitted first0x2 (RESOLUTION_16_BIT):
16 bit data resolution of the transmitter and ensures
the MSB of the data is transmitted firstOx3
(RESOLUTION_20_BIT): 20 bit data resolution of the
transmitter and ensures the MSB of the data is

transmitted firstOx4 (RESOLUTION_24_BIT): 24 bit data

resolution of the transmitter and ensures the MSB of the

data is transmitted firstOx5 (RESOLUTION_32_BIT): 32
bit data resolution of the transmitter and ensures the
MSB of the data is transmitted first

3.20.4.63 ISR3(0xf8)

Bits

31:6

Name

RSVD31_6

Description

ISR3 Reserved field for RSVD31_6Volatile: true
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Status of Data Overrun interrupt for the TX channel.
Attempt to write to full TX FIFO. 0: TX FIFO write valid 1:
TX FIFO write overrun Dependencies:

5 TXFO 12S_TX_CHANNELS R
> 3 Reset: OValues:0x0 (WRITE_VALID): TX FIFO write
validOx1 (WRITE_OVERRUN): TX FIFO write
overrunValue After Reset: Ox0Volatile: true
Status of Transmit Empty Trigger interrupt. TX FIFO is
empty. 1: trigger level reached O: trigger level not reached
Dependencies: 12S_TX CHANNELS > 3 Reset:

4 TXFE 1Values:0x0 (REACHED_TRIGGER_LEVEL): TXFIFO R
trigger level is reached0x1 (NOT_REACHED): TX FIFO
trigger level is not reachedValue After Reset: 0x1Volatile:
true

3:2 RSVD3 2 ISR3 Reserved field for RSVD3_2Volatile: true R

Status of Data Overrun interrupt for the RX channel.
Incoming data lost due to a full RX FIFO. 0: RX FIFO
write valid 1: RX FIFO write overrun Dependencies:
12S_RX_CHANNELS > 3 Reset: OValues:0x0

1 RXFO (WRITE_VALID): RX FIFO write validOx1 R
(WRITE_OVERRUN): RX FIFO write overrunValue After
Reset: OxOVolatile: true
Status of Receive Data Available interrupt. RX FIFO data
available. 1: trigger level reached 0: trigger level not
reached Dependencies: 12S RX_CHANNELS > 3 Reset:

0 RXDA OValues:0x1 (REACHED_TRIGGER_LEVEL): RXFIFO R
trigger level is reached0x0 (NOT_REACHED): RX FIFO
trigger level is not reachedValue After Reset: Ox0Volatile:

true

3.20.4.64 IMR3(0xfc)

Bits Name Description Memory Access

316 RSVD_IMR3 631 RSVD_IMR3_6_31 Reserved bits - Read Only R
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Masks TX FIFO Overrun interrupt. 1: masks
interrupt 0: unmasks interrupt Dependencies:
I2S TX CHANNELS > 3 Reset: 0Values:0x1

5 TXFOM (MASK_INTERRUPT): Masks TX FIFO Overrun R/W
interrupt.0x0 (UNMASK_INTERRUPT):
Unmasks TX FIFO Overrun interrupt.Value After
Reset: 0x1
Masks TX FIFO Empty interrupt. 1: masks
interrupt 0: unmasks interrupt Dependencies:
[2S TX CHANNELS > 3 Reset: 1Values:0x1

4 TXFEM (MASK_INTERRUPT): Masks TX FIFO Empty R/W
interrupt.0x0 (UNMASK_INTERRUPT):
Unmasks TX FIFO Empty interrupt.Value After
Reset: 0x1

3:2 RSVD_IMR3_2_3 RSVD_IMR3_2_3 Reserved bits - Read Only R

Masks RX FIFO Overrun interrupt. 1: masks
interrupt 0: unmasks interrupt Dependencies:
I12S_RX_CHANNELS > 3 Reset: 0Values:0x1

1 RXFOM (MASK_INTERRUPT): Masks RX FIFO Overrun R/W
interrupt.0x0 (UNMASK_INTERRUPT):
Unmasks RX FIFO Overrun interrupt.Value After
Reset: 0x1
Masks RX FIFO Data Available interrupt. 1:
masks interrupt 0: unmasks interrupt
Dependencies: 12S_RX_CHANNELS > 3 Reset:
OValues:0x1 (MASK_INTERRUPT): Masks RX

0 RXDAM FIFO data R/W
available interrupt.0x0 (UNMASK_INTERRUPT):
Unmasks RX FIFO data available

interrupt.Value After Reset: 0x1

3.20.4.65 ROR3(0x100)

Bits Name Description Memory Access

31:1 RSVD _ROR3 RSVD_ROR3 Reserved bits - Read OnlyVolatile: true R
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Read this bit to clear the RX FIFO Data Overrun
interrupt. 0: RX FIFO write valid 1: RX FIFO write
overrun Dependencies: 12S_RX_CHANNELS > 3

0 RXCHO Reset: 0Values:0x0 (WRITE_VALID): RX FIFO write R
validOx1 (WRITE_OVERRUN): RX FIFO write

overrunVolatile: true

3.20.4.66 TOR3(0x104)

Bits Name Description Memory Access

31:1 RSVD_TOR3 RSVD_TORS3 Reserved bits - Read OnlyVolatile: true R

Read this bit to clear the TX FIFO Data Overrun
interrupt. 0: TX FIFO write valid 1: TX FIFO write
overrun Dependencies: 12S_TX_CHANNELS > 3

0 TXCHO channel. Reset: 0Values:0x0 (WRITE_VALID): TX R
FIFO write validOx1 (WRITE_OVERRUN): TX FIFO

write overrunVolatile: true

3.20.4.67 RFCR3(0x108)

Bits Name Description Memory Access

31:4 RSVD_RFCR3 RSVD_RFCRS3 Reserved bits - Read Only R

These bits program the trigger level in the RX FIFO at
which the Received Data Available interrupt is
generated. Trigger Level = Programmed Value + 1 (for
example, 1to 12S_RX_FIFO_DEPTH_3) Valid
RXCHDT values: 0 to (I12S_RX_FIFO_3-1)Ifan
illegal value is programmed, these bits saturate to
(12S_RX_FIFO_3 - 1). The channel must be disabled
prior to any changes in this value (that is, RER3[0] =
0). Dependencies: 12S_RX_CHANNELS > 3 Reset:
12S RX_FIFO_THRE_3**Values:**0x0
(TRIGGER_LEVEL_1): Interrupt trigger when fifo level
is 1.0x1 (TRIGGER_LEVEL_2): Interrupt trigger when
fifo level is 2.0x2 (TRIGGER_LEVEL_3): Interrupt
trigger when fifo level is 3.0x3 (TRIGGER_LEVEL_4):
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3:.0

RXCHDT

Interrupt trigger when fifo level is 4.0x4

(TRIGGER_LEVEL_5): Interrupt trigger when fifo level
is 5.0x5 (TRIGGER_LEVEL_6): Interrupt trigger when

fifo level is 6.0x6 (TRIGGER_LEVEL_7): Interrupt

trigger when fifo level is 7.0x7 (TRIGGER_LEVEL_8):

Interrupt trigger when fifo level is 8.0x8

(TRIGGER_LEVEL_9): Interrupt trigger when fifo level

is 9.0x9 (TRIGGER_LEVEL_10): Interrupt trigger
when fifo level is 10.0xa (TRIGGER_LEVEL_11):
Interrupt trigger when fifo level is 11.0xb
(TRIGGER_LEVEL_12): Interrupt trigger when fifo
level is 12.0xc (TRIGGER_LEVEL_13): Interrupt
trigger when fifo level is 13.0xd
(TRIGGER_LEVEL_14): Interrupt trigger when fifo
level is 14.0xe (TRIGGER_LEVEL_15): Interrupt
trigger when fifo level is 15.0xf
(TRIGGER_LEVEL_16): Interrupt trigger when fifo

level is 16.

3.20.4.68 TFCR3(0x10c)

Bits

31:4

Name

RSVD_TFCRS3

Description

(RSVD_TFCR3) Reserved bits - Read Only

Transmit Channel Empty Trigger. These bits program

the trigger level in the TX FIFO at which the Empty
Threshold Reached Interrupt is generated. Trigger
Level = TXCHET TXCHET values: 0 to
(I12S_TX_FIFO_3 -

1) If an illegal value is programmed, these bits saturate

to (12S_TX_FIFO_3 - 1). The channel must be
disabled prior to any changes in this value (that is,
TERS3J[0] = 0).Values:0x0 (TRIGGER_LEVEL_1):
Interrupt trigger when fifo level is 1.0x1
(TRIGGER_LEVEL _2):

Interrupt trigger when fifo level is 2.0x2

(TRIGGER_LEVEL_3): Interrupt trigger when fifo level
is 3.0x3 (TRIGGER_LEVEL_4): Interrupt trigger when

fifo level is 4.0x4 (TRIGGER_LEVEL_5): Interrupt
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trigger when fifo level is 5.0x5 (TRIGGER_LEVEL_6):

3.0 TXCHET Interrupt trigger when fifo level is 6.0x6 R/W
(TRIGGER_LEVEL_7): Interrupt trigger when fifo level
is 7.0x7 (TRIGGER_LEVEL _8): Interrupt trigger when
fifo level is 8.0x8 (TRIGGER_LEVEL_9): Interrupt
trigger when fifo level is 9.0x9 (TRIGGER_LEVEL_10):
Interrupt trigger when fifo level is 10.0xa
(TRIGGER_LEVEL_11): Interrupt trigger when fifo
level is 11.0xb (TRIGGER_LEVEL_12): Interrupt
trigger when fifo level is 12.0xc
(TRIGGER_LEVEL_13): Interrupt trigger when fifo
level is 13.0xd (TRIGGER_LEVEL_14): Interrupt
trigger when fifo level is 14.0xe
(TRIGGER_LEVEL_15): Interrupt trigger when fifo
level is 15.0xf (TRIGGER_LEVEL_16): Interrupt trigger
when fifo level is 16.

3.20.4.69 RFF3(0x110)

Bits Name Description Memory Access
31:1 RSVD_RFF3 (RSVD_RFF3) Reserved bits - Write OnlyVolatile: true W

Receive Channel FIFO ResetThis bit flushes an

individual RX FIFO. (This is a self clearing bit.) The RX

channel or block must be disabled prior to writing to this
0 RXCHFR bit.Values:0x0 (NO_FLUSH): Do not flush an individual W

RX FIFOOx1 (FLUSH): Flushes an inidividual RX
FIFOVolatile: true

3.20.4.70 TFF3(0x114)

Bits Name Description Memory Access

31:1 RSVD_TFF3 (RSVD_TFF3) Reserved bits - Write OnlyVolatile: true W
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Transmit Channel FIFO Reset. Writing a 1 to this
register flushes channel s TX FIFO. (This is a self
clearing bit.) TX channel or block must be disabled
0 TXCHFR prior to writing to this bit.Values:0x0 (NO_FLUSH): Do W
not flushes
channel s TX FIFO.0x1 (FLUSH): Flushes channel s
TX
FIFO.Volatile: true

3.20.4.71 RXDMA(0x1c0)

Bits Name Description Memory Access

Receiver Block DMA Register.set_register_field_attribute

$field DocRegisterResetValue {0x0} These bits are used to

cycle repeatedly through the enabled receive channels (from
31:0 RXDMA  lowest numbered to highest), reading stereo data R

pairs.Volatile: true

3.20.4.72 RRXDMA(0x1c4)

Bits Name Description Memory Access

RSVD_RRXDMA Reserved bits - Write OnlyVolatile:
31:1 RSVD_RRXDMA true W

Reset Receiver Block DMA Register.Writing a 1 to
this self-clearing register resets the RXDMA register
mid-cycle to point to the lowest enabled Receive
channel.Note: Writing to this register has no effect if

0 RRXDMA the component is performing a stereo pair read W
(such as, when left stereo data has been read but
not right stereo data).Values:0x1 (RESET): Reset
Receiver Block DMA RegisterVolatile: true

3.20.4.73 TXDMA(0x1c8)

Bits Name Description Memory Access
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Transmitter Block DMA Register.The register bits can be
used to cycle repeatedly through the enabled Transmit
310 TXDMA  channels (from lowest numbered to highest) to allow writing W

of stereo data pairs.Volatile: true

3.20.4.74 RTXDMA(0x1cc)

Bits Name Description Memory Access

RSVD_RTXDMA Reserved bits - Write OnlyVolatile:
31:1 RSVD_RTXDMA true W

Reset Transmitter Block DMA Register.Writing a 1 to
this self-clearing register resets the TXDMA register
mid-cycle to point to the lowest enabled Transmit
channel.Note: This register has no effect in the

0 RTXDMA middle of a stereo pair write (such as, when left w
stereo data has been written but not right stereo
data).Values:0x1 (RESET): Reset Transmitter Block
DMA RegisterVolatile: true

3.20.4.75 12S COMP_PARAM 2(0x1f0)

Bits Name Description Memory Access

RSVD 31 13 Reserved bits - Read
31:13 RSVD_31 13 Only R

These bits specify the RX resolution
for WORDSIZE_3.Values:0x0
(RESOLUTION_12_BIT): 12-bit
Resolution0x1
(RESOLUTION_16_BIT): 16-bit
Resolution0x2
(RESOLUTION_20 BIT): 20-bit
12:10 I2S RX WORDSIZE 3 Resolution0x3 R
(RESOLUTION_24 BIT): 24-bit
Resolution0x4
(RESOLUTION_32_BIT): 32-bit

Resolution

% 442 T 4L 472 T



Bits

9:7

5:3

2:0

Name

12S_RX_WORDSIZE_2

RSVD_I2S_COMP_PARAM_2_6

12S_RX_WORDSIZE_1

12S_RX_WORDSIZE_0

Description Memory Access

These bits specify the RX resolution
for WORDSIZE_2.Values:0x0
(RESOLUTION_12_BIT): 12-bit
Resolution0x1
(RESOLUTION_16_BIT): 16-bit
Resolution0x2
(RESOLUTION_20_BIT): 20-bit
Resolution0x3 R
(RESOLUTION_24 _BIT): 24-bit
Resolution0x4
(RESOLUTION_32_BIT): 32-bit
Resolution
RSVD_I2S_COMP_PARAM_2_6
Reserved bits - Read Only R

These bits specify the RX resolution
for WORDSIZE_1.Values:0x0
(RESOLUTION_12_BIT): 12-bit
Resolution0x1
(RESOLUTION_16_BIT): 16-bit
Resolution0x2
(RESOLUTION_20_BIT): 20-bit
Resolution0x3 R
(RESOLUTION_24_BIT): 24-bit
Resolution0x4
(RESOLUTION_32_BIT): 32-bit
Resolution

These bits specify the RX resolution
for WORDSIZE_0.Values:0x0
(RESOLUTION_12_BIT): 12-bit
Resolution0x1
(RESOLUTION_16_BIT): 16-bit
Resolution0x2
(RESOLUTION_20_BIT): 20-bit
Resolution0x3 R
(RESOLUTION_24_BIT): 24-bit
Resolution0x4
(RESOLUTION_32_BIT): 32-bit
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Resolution

3.20.4.76 125 COMP PARAM 1(0x1f4)

Bits

31:28

27:25

24:22

Name

RSVD_PARAM_1 28 31

12S_TX_WORDSIZE_3

12S_TX_WORDSIZE_2

Description Memory Access

RSVD_I2S_COMP_PARAM_1_28 31
Reserved bits - Read Only R

These bits specify the TX resolution for
WORDSIZE_3.Values:0x0
(RESOLUTION_12_BIT): 12-bit
Resolution0x1
(RESOLUTION_16_BIT): 16-bit
Resolution0x2 R
(RESOLUTION_20_BIT): 20-bit
Resolution0x3
(RESOLUTION_24_BIT): 24-bit
ResolutionOx4
(RESOLUTION_32_BIT): 32-bit
Resolution

These bits specify the TX resolution for
WORDSIZE_2.Values:0x0
(RESOLUTION_12_BIT): 12-bit
Resolution0x1
(RESOLUTION_16_BIT): 16-bit
Resolution0x2 R
(RESOLUTION_20_BIT): 20-bit
Resolution0x3
(RESOLUTION_24_BIT): 24-bit
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21:19

18:16

15:11

Bits

12S_TX_WORDSIZE_1

12S_TX_WORDSIZE_0

RSVD_PARAM_1_11_15

Name

Resolution0Ox4
(RESOLUTION_32_BIT): 32-bit

Resolution

These bits specify the TX resolution for
WORDSIZE_1.Values:0x0
(RESOLUTION_12_BIT): 12-bit
Resolution0x1
(RESOLUTION_16_BIT): 16-bit
Resolution0x2 R
(RESOLUTION_20_BIT): 20-bit
Resolution0x3
(RESOLUTION_24_BIT): 24-bit
Resolution0x4
(RESOLUTION_32_BIT): 32-bit
Resolution

These bits specify the TX resolution for
WORDSIZE_0.Values:0x0
(RESOLUTION_12_BIT): 12-bit
Resolution0x1
(RESOLUTION_16_BIT): 16-bit
Resolution0x2 R
(RESOLUTION_20_BIT): 20-bit
Resolution0x3
(RESOLUTION_24_BIT): 24-bit
ResolutionOx4
(RESOLUTION_32_BIT): 32-bit

Resolution

RSVD_I2S COMP_PARAM 1 11 _15

Reserved bits - Read Only R

Description Memory Access
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10:9

8:7

3:2

These bits specify the number of TX

channels.Values:0x0

(TX_CHANNEL_1): 1 Transmit

ChannelOx1 (TX_CHANNEL_2): 2
[2S_TX CHANNELS Transmit Channels0x2 R

(TX_CHANNEL_3): 3 Transmit

Channels0x3 (TX_CHANNEL_4): 4

Transmit Channels

These bits specify the number of RX

channels.Values:0x0

(RX_CHANNEL_1): 1 Receive

ChannelOx1 (RX_CHANNEL_2): 2
12S_RX_CHANNELS Receive Channels0x2 R

(RX_CHANNEL_3): 3 Receive

Channels0x3 (RX_CHANNEL_4): 4

Receive Channels

This bit specifies whether the receiver

block is enabled or not.Values:0x0
I12S_RECEIVER_BLOCK (FALSE): Receiver block is enabledOx1 R

(TRUE): Receiver block is disabled

This bit specifies whether the

transmitter block is enabled or
12S_TRANSMITTER _BLOCK not.Values:0x0 (FALSE): Transmitter R

block is enabled0x1 (TRUE):

Transmitter block is disabled

This bit specifies whether the master

mode is enabled or not.Values:0x0
I2S_MODE_EN (FALSE): Master mode is enabled0x1 R

(TRUE): Master mode is disabled

These bits specify the FIFO depth for

TX and RX channels.Values:0x0

(FIFO_DEPTH_2): FIFO depth is

equals to 2 for TX and RX channels0x0

(FIFO_DEPTH_4): FIFO depth is
I2S_FIFO_DEPTH_GLOBAL equals to 4 for TX and RX channels0x0 R

(FIFO_DEPTH_8): FIFO depth is

equals to 8 for TX and RX channels0x0

(FIFO_DEPTH_16): FIFO depth is

equals to 16 for TX and RX channels
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These bits specify the APB data
width.Values:0x0 (BITS_8): 8 bits APB

1:0 APB_DATA_WIDTH data widthOx0 (BITS_16): 16 bits APB R
data widthOx0 (BITS_32): 32 bits APB
data width

3.20.4.77 12S_ COMP_VERSION(0x1f8)

Bits Name Description Memory Access

These bits specify the 12S component version.
The value for 12S_COMP_VERSION are

310 [2S_COMP_VERSION described in the DesignWare Synthesizable R
Components for AMBA 2, AMBA 3 AXI, and
AMBA 4 AXI Release Notes .

3.20.4.78 125 COMP_TYPE(0x1fc)

Bits Name Description Memory Access

DesignWare Component Type number =
0x445701a0.This unique hexadecimal value is

31:0 [2S_COMP_TYPE constant and is derived from the two ASCII letters R
DW followed by a 16-bit unsigned number.

3.21 RIS (TIMER)

3.21.1 #ifiA

RYHIEINTIMERBEE, 14 0 R
® I T AT
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3.21.3 HFRRIIER

Base Address: TIMERO_BASE_ADDR (0x502D0000)
Base Address: TIMER1_BASE_ADDR (0x502E0000)
Base Address: TIMER2 BASE_ADDR (0x502F0000)

Name Description Offset address
Timer N Load Count Register Value to be loaded into

TIMER1LOADCOUNT Timer N 0x0

TIMER1CURRENTVAL Current value of Timer N 0x4

Timer N Control Register

Control Register for Timer N. This register controls
TIMER1CONTROLREG enabling, operating mode (free-running or defined- 0x8
count), and interrupt mask of Timer N.
Timer N End-of-Interrupt Register Clears the interrupt

TIMER1EOI from Timer N Oxc

Timer N Interrupt Status Register Contains the

TIMER1TINTSTAT interrupt status for Timer N 0x10

Timer2 Load Count Register

TIMER2LOADCOUNT

TIMER2CURRENTVAL

TIMER2CONTROLREG

TIMER2EOI

TIMER2INTSTAT

TIMER3LOADCOUNT

Name: Timer2 Load Count Register Size: 8-32 bits  0x14

Timer2 Current Value
Name: Timer2 Current Value Size: 8-32 bits 0x18

Timer2 Control Register Ox1c

Timer2 End-of-Interrupt Register
Name: Timer2 End-of-Interrupt Register Size: 1 bit  0x20

Timer2 Interrupt Status Register 0x24

Timer1 Load Count Register 0x28
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TIMER3CURRENTVAL

TIMER3CONTROLREG

TIMERSEOI

TIMERSINTSTAT

TIMER4LOADCOUNT

TIMER4CURRENTVAL

Name

TIMER4CONTROLREG

TIMER4EOQI

TIMER4INTSTAT

TimersIntStatus

TimersgOI

TimersRawIntStatus

Timer3 Current Value 0x2c
Timer3 Control Register 0x30
Timer3 End-of-Interrupt Register 0x34
Timer3 Interrupt Status Register 0x38

Timer4 Load Count Register
Name: Timer4 Load Count Register Size: 8-32 bits  0x3c
Address 60 Read/Write Access: Read/Write

Timer4 Current Value Register
Name: Timer4 Current Value Size: 8-32 bits Address 0x40
64 Read/Write Access: Read

Description Offset address

Timer4 Control Register

Name: Timer4 Control Register Size: 4 bits Address

68 Read/Write Access: Read/Write

This register controls enabling, operating mode
(free-running or defined-count), and interrupt mask of 0x44
Timer4. You can program each Timer4ControlReg to
enable or disable a specific timer and to control its

mode of operation.

Timer4 End-of-Interrupt Register

Name: Timer4 End-of-Interrupt Register Size: 1 bit  0x48
Address 72 Read/Write Access: Read

Timer4 Interrupt Status Register
Name: Timer4 Interrupt Status Register Size: 1 bit  0x4c
Address 76 Read/Write Access: Read

Timers Interrupt Status Register
Contains the interrupt status of all timers in the 0xa0

component.

Timers End-of-Interrupt Register

Returns all zeroes (0) and clears all active interrupts. Oxa4

Timers Raw Interrupt Status Register Contains the
unmasked interrupt status of all timers in the Oxa8

component.
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TIMERS_COMP_VERSION

TIMER1LOADCOUNT2

TIMER2LOADCOUNT2

TIMER3LOADCOUNT2

TIMER4LOADCOUNT2

Timers Component Version
Current revision number of the apb_timers

component.

Timer N Load Count2 Register
Value to be loaded into Timer N when toggle output

changes from 0 to 1

Timer2 Load Count2 Register
Name: Timer2 Load Count2 Register Size: 8-32 bits
Address 180 Read/Write Access: Read/Write

Timer3 Load Count2 Register
Name: Timer3 Load Count2 Register Size: 8-32 bits
Address 184 Read/Write Access: Read/Write

Timer4 Load Count2 Register
Name: Timer4 Load Count2 Register Size: 8-32 bits
Address 188 Read/Write Access: Read/Write

3.21.4 SE=h8E

3.21.4.1 TIMERT1LOADCOUNT(0x0)

Bits Name

31:0 TimerNLoadCount

Description Memory Access

Value to be loaded into Timer N.

This is the value from which counting

Oxac

0xb0

Oxb4

0xb8

Oxbc

commences. Any value written to this register is R/'W

loaded into the associated timer.

3.21.4.2 TIMERT1CURRENTVAL(0x4)

Bits Name

Description Memory Access
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Current Value of Timer N.
When TIM_NEWMODE=0, This register is
supported only when timer_N_clk is
synchronous to pclk. Reading this register

31:0 TimerNCurrentValue when using independent clocks results in an R
undefined value. When TIM_NEWMODE=1,
no restrictions apply.

Volatile: true

3.21.4.3 TIMER1CONTROLREG(0x8)

Bits Name Description Memory Access

TimerNControlReg 31 to 5
31:5 RSVD_TimerNControlReg Reserved field R

4 RSVD_TIMER_ON100PWM_EN TimerNControlReg 4 Reserved field R

Pulse Width Modulation of
timer_N_toggle output. This field is
only present when TIM_NEWMODE
is enabled
Values:

3 TIMER_PWM 0x1 (ENABLED): PWM for R/W
timer_N_toggle o/p is enabled 0x0
(DISABLE): PWM for
timer_N_toggle o/p is disabled
Timer interrupt mask for Timer N.
Values:
0x1 (MASKED): Timer N interrupt

2 TIMER_INTERRUPT_MASK is masked R/W
0x0 (UNMASKED): Timer N

interrupt is unmasked

1 TIMER_MODE Timer mode for Timer N. Note: R/W
You must set the
Timer1LoadCount register to all 1s
before enabling the timer in free-
running mode.
Values:
0x1 (USER_DEFINED): User-
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Defined mode of operation
0x0 (FREE_RUNNING): Free

Running mode of operation

0 TIMER_ENABLE Timer enable bit for Timer N. R/W
Values:
0x1 (ENABLED): Timer N is
enabled
0x0 (DISABLE): Timer N is
disabled

3.21.4.4 TIMER1EOI(0xc)

Bits Name Description Memory Access

31:1 RSVD_TimerNEOI  TimerNEOI 31to1 Reserved field R

Reading from this register returns all zeroes (0)

0 TimerNEOI and clears the interrupt from Timer N. R

3.21.4.5 TIMERTINTSTAT(0x10)

Bits Name Description Memory Access

TimerNIntStatus 31 to 1 Reserved field
31:1 RSVD_TimerNIntStatus Volatile: true R

Contains the interrupt status for Timer N.
Values:
0x1 (ACTIVE): Timer N Interrupt is active
0x0 (INACTIVE): Timer N Interrupt is
0 TimerNIntStatus inactive R

Volatile: true

3.21.4.6 TIMER2LOADCOUNT(0x14)

Bits Name Description Memory Access
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Value to be loaded into Timer2.
This is the value from which counting
310 TIMER2LOADCOUNT commences. Any value written to this register R/W

is loaded into the associated timer.

3.21.4.7 TIMER2CURRENTVAL(0x18)

Bits Name Description Memory Access

Current Value of Timer2.

This register is supported only when

timer_2_clk is synchronous to pclk. Reading
31:0 TIMER2CURRENTVAL this register when using independent clocks R

results in an undefined value.

Volatile: true

3.21.4.8 TIMER2CONTROLREG(0x1c)

Bits Name Description Memory Access

TimerNControlReg 31 to 5

31:5 RSVD_TIMER2CONTROLREG Reserved field R
4 RSVD_TIMER _ON100PWM_EN TimerNControlReg 4 Reserved field R
Bits Name Description Memory Access

Pulse Width Modulation of
timer_2_toggle output.
0: Disabled
1: Enabled This field is only present
when TIM_NEWMODE is enabled
3 TIMER_PWM Values: R/W
0x1 (ENABLED): PWM for
timer_2_toggle o/p is enabled 0x0
(DISABLE): PWM for
timer_2 toggle o/p is disabled
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Timer interrupt mask for Timer2. 0:
not masked
1: masked Values:
0x1 (MASKED): Timer2 interrupt is
2 TIMER_INTERRUPT_MASK masked R/W
0x0 (UNMASKED): Timer2 interrupt is

unmasked

Timer mode for Timer2. 0: free-
running mode

1: user-defined count mode
NOTE: You must set the
Timer2LoadCount register to all 1s
before enabling the timer in free-
running mode.

1 TIMER_MODE Values: R/W
0x1 (USER_DEFINED): User-Defined
mode of operation
0x0 (FREE_RUNNING): Free
Running mode of operation
Timer enable bit for Timer2. 0: disable
1: enable Values:
0x1 (ENABLED): Timer2 is enabled

0 TIMER_ENABLE 0x0 (DISABLE): Timer2 is disabled R/W

3.21.4.9 TIMER2EOI(0x20)

Bits Name Description Memory Access

31:1 RSVD_TIMER2EOI TimerNEOI 31 to 1 Reserved field R

Reading from this register returns all zeroes (0)
0 TIMER2EOI and clears the interrupt from Timer2. R

3.21.4.10 TIMER2INTSTAT(0x24)

Bits Name Description Memory Access

TimerNIntStatus 31 to 1 Reserved field
31:1 RSVD_TIMER2INTSTAT Volatile: true R
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Contains the interrupt status for Timer2.

Values:

0x1 (ACTIVE): Timer2 Interrupt is active

0x0 (INACTIVE): Timer2 Interrupt is inactive
0 TIMER2INTSTAT Volatile: true R

3.21.4.11 TIMER3LOADCOUNT(0x28)

Bits Name Description Memory Access

Value to be loaded into Timer3.
This is the value from which counting
310 TIMER3LOADCOUNT commences. Any value written to this register R/W

is loaded into the associated timer.

3.21.4.12 TIMER3CURRENTVAL(0x2c)

Bits Name Description Memory Access

Current Value of Timer3.

This register is supported only when

timer_3_clk is synchronous to pclk. Reading
31:0 TIMER3CURRENTVAL  this register when using independent clocks R

results in an undefined value.

Volatile: true

3.21.4.13 TIMER3CONTROLREG(0x30)

Bits Name Description Memory Access

TimerNControlReg 31 to 5
31:5 RSVD_TIMER3CONTROLREG Reserved field R

4 RSVD_TIMER _ON100PWM_EN TimerNControlReg 4 Reserved field R
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3

2

1

0

TIMER_PWM

TIMER_INTERRUPT_MASK

TIMER_MODE

TIMER_ENABLE

3.21.4.14 TIMER3EOI(0x34)

Pulse Width Modulation of
timer_3_toggle output.

0: Disabled 1: Enabled

This field is only present when
TIM_NEWMODE is enabled Values:

0x1 (ENABLED): PWM for
timer_3_toggle o/p is enabled 0x0 R/W
(DISABLE): PWM for

timer_3_toggle o/p is disabled

Timer interrupt mask for Timer3. 0:

not masked

1: masked Values:

0x1 (MASKED): Timer3 interrupt is
masked R/W
0x0 (UNMASKED): Timer3 interrupt

is unmasked

Timer mode for Timer3. O: free-

running mode

1: user-defined count mode

NOTE: You must set the
Timer3LoadCount register to all 1s
before enabling the timer in free-

running mode.

Values: R/W
0x1 (USER_DEFINED): User-

Defined mode of operation

0x0 (FREE_RUNNING): Free

Running mode of operation

Timer enable bit for Timer3. 0:

disable

1: enable Values:

0x1 (ENABLED): Timer3 is enabled R/W
0x0 (DISABLE): Timer3 is disabled

457 T 472 T



Bits Name Description Memory Access
31:1 RSVD_TIMER3EOI TimerNEOI 31 to 1 Reserved field R

Reading from this register returns all zeroes (0)
0 TIMER3EOI and clears the interrupt from Timer3. R

3.21.4.15 TIMER3INTSTAT(0x38)

Bits Name Description Memory Access

TimerNIntStatus 31 to 1 Reserved field
31:1 RSVD_TIMERS3INTSTAT Volatile: true R

Contains the interrupt status for Timer3.
Values:

0 TIMERSBINTSTAT 0x1 (ACTIVE): Timer3 Interrupt is active R
0x0 (INACTIVE): Timer3 Interrupt is inactive

Volatile: true

3.21.4.16 TIMER4LOADCOUNT(0x3c)

Bits Name Description Memory Access

Value to be loaded into Timer4.
This is the value from which counting
31:0 TIMER4LOADCOUNT commences. Any value written to this register R/W

is loaded into the associated timer.

3.21.4.17 TIMER4CURRENTVAL(0x40)

Bits Name Description Memory Access
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Current Value of Timer4.

This register is supported only when

timer_4_clk is synchronous to pclk. Reading
31:0 TIMER4CURRENTVAL this register when using independent clocks R

results in an undefined value.

Volatile: true

3.21.4.18 TIMER4CONTROLREG(0x44)

Bits Name Description Memory Access

TimerNControlReg 31 to 5 Reserved
31:5 RSVD_TIMER4CONTROLREG field R

4 RSVD_TIMER _ON100PWM_EN TimerNControlReg 4 Reserved field R

Pulse Width Modulation of
timer_4_toggle output.
0: Disabled 1: Enabled
This field is only present when
TIM_NEWMODE is enabled Values:
0x1 (ENABLED): PWM for
3 TIMER_PWM timer_4_toggle o/p is enabled 0x0 R/W
(DISABLE): PWM for
timer_4_toggle o/p is disabled
Timer interrupt mask for Timer4. 0:
not masked
1: masked Values:
0x1 (MASKED): Timer4 interrupt is
2 TIMER_INTERRUPT_MASK masked R/W
0x0 (UNMASKED): Timer4 interrupt is
unmasked
Timer mode for Timer4. 0: free-
running mode
1: user-defined count mode NOTE:
You must set the Timer4LoadCount
register to all 1s before enabling the
timer in free-running mode.
1 TIMER_MODE Values: R/W
0x1 (USER_DEFINED): User-Defined

mode of operation
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0x0 (FREE_RUNNING): Free
Running mode of operation
Timer enable bit for Timer4. 0: disable

1: enable Values:

0 TIMER_ENABLE 0x1 (ENABLED): Timer4 is enabled R/W
0x0 (DISABLE): Timer4 is disabled
3.21.4.19 TIMER4EOI(0x48)
Bits Name Description Memory Access
31:1 RSVD_TIMER4EOI TimerNEOI 31 to 1 Reserved field R
Reading from this register returns all zeroes (0)
0 TIMER4EOI and clears the interrupt from Timer4. R
3.21.4.20 TIMER4INTSTAT (0x4c)
Bits Name Description Memory Access
TimerNIntStatus 31 to 1 Reserved field
31:1 RSVD_TIMER4INTSTAT Volatile: true R
Contains the interrupt status for Timer4.
Values:
0x1 (ACTIVE): Timer4 Interrupt is active
0x0 (INACTIVE): Timer4 Interrupt is inactive
0 TIMER4INTSTAT Volatile: true R

3.21.4.21 TimersIntStatus(0xa0)
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Bits Name Description Memory Access

TimersIntStatus 31 to NUM_TIMERS
31:4 RSVD_TimersIntStatus Reserved field R

Volatile: true

Contains the interrupt status of all timers in
the component.
If a bit of this register is 0, then the
corresponding timer interrupt is not active
and the corresponding interrupt could be on
either the timer_intr bus or the timer_intr_n
bus, depending on the interrupt polarity you
have chosen. Similarly, if a bit of this
register is 1, then the corresponding
interrupt bit has been set in the relevant

3:0 TimersIntStatus interrupt bus. In both cases, the status R
reported is the status after the interrupt
mask has been applied. Reading from this
register does not clear any active
interrupts. Values:
0x1 (ACTIVE): Timer_intr(_n) is active
0x0 (INACTIVE): Timer_intr(_n) is inactive

Volatile: true

3.21.4.22 TimersEOI(0xa4)

Bits Name Description Memory Access

31:4 RSVD_TIMERSEOI TimersEOI 31toNUM_TIMERS Reserved field R

Reading this register returns all zeroes (0) and
3.0 TIMERSEOI clears all active interrupts. R

3.21.4.23 TimersRawIntStatus(0xa8)

Bits Name Description Memory Access
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31:4

3:.0

TimersRawIntStatus 31 to

RSVD_TIMERSRAWINTSTAT NUM_TIMERS Reserved field

TIMERSRAWINTSTAT

Volatile: true

The register contains the unmasked
interrupt status of all timers in the
component.

Values:

0x1 (ACTIVE): Raw Timer _intr(_n) is
active

0x0 (INACTIVE): Raw Timer_intr(_n) is
Inactive

Volatile:true

3.21.4.24 TIMERS COMP_VERSION(0xac)

Bits

31:0

Name

TIMERSCOMPVERSION

Description

Current revision number of the apb_timers
component.
For the value, see the releases table in the

AMBA 2 release notes

3.21.4.25 TIMER1LOADCOUNT?2(0xb0)

Bits

31:0

Name

TIMERNLOADCOUNT?2

Description

Value to be loaded into Timer N when
timer_N_toggle output changes from 0 to 1.
This value determines the width of the HIGH
period of the timer_N_toggle output.

3.21.4.26 TIMER2LOADCOUNT?2(0xb4)

Bits

Name

Description
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Value to be loaded into Timer2 when
timer_2_toggle output changes from 0 to 1.

31:0 TIMER2LOADCOUNT2 This value determines the width of the HIGH R/W
period of the timer_2_toggle output.

3.21.4.27 TIMER3LOADCOUNT2(0xb8)

Bits Name Description Memory Access

Value to be loaded into Timer3 when
timer_3_toggle output changes from 0 to 1.

31:0 TIMER3LOADCOUNT2 This value determines the width of the HIGH R/W
period of the timer_3 toggle output.

3.21.4.28 TIMER4LOADCOUNT2(0xbc)

Bits Name Description Memory Access

31:0 TIMER4LOADCOUNT2  Value to be loaded into Timer4 when
timer 4 toggle output changes from 0 to 1.This
value determines the width of the HIGH

period of the timer_4 toggle output.
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Base Address: GPIOHS_BASE_ADDR (0x38001000)
Name Description Offset Address
input_val HAE 0x00
input_en i AL fE 0x04
output_en i 19 BE 0x08
output_val Linfask(E 0x0c
pullup_en R RE 0x10
drive NERIKEN ] 0x14
rise_ie TR A Re 0x18
rise_ip ETH i P Ox1c
fall_ie NIRRT A RE 0x20
fall_ip NI R 0x24
high_ie S BB T {5 e 0x28
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high_ip S BB P P HE Ox2c

low_ie IRER o BT i 0x30
low_ip IRER P o BT HE kT 0x34
iof_en |OFF ik Ih e fi ik 0x38
iof_sel IO kINGE B 0x3c
output_xor R 0x40
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