GOWINBZE

EREB TR RX

Gowin APB I2C IP
akizlE]

IPUG1213-1.0, 2025/04/30



FREUERA © 2025 I RE T+ RBRERHBERLF

0’0 LX)

GOWINEZS, W, Gowin CL G YN R SRR A AT BR 2 "l R bs, A
TR I HAE M R bs, AP ENA & . REAR AT B VEal, AR 8407
M NEASEBE R il BIEFEASORNE N s ml, TS R L k.

RITEA

AR FEARIZ FARATRR BV AL, IR LR B 7S, s IR e 5 s e T iR 1
T RIR P BF T o Bz SRR i B B 2 6 A R A I STE 28k, b 3k
MEARAAE AR B EARE R T . @ SR a2 R i A/ SUE R AEAE
PR B 7 AR ELOR AL A0 77 ot RS 8 R P S 1k BORH A AT B AL, OB B B R
W BRI STESE, AEHEGR. @R SO P& 1030 B R E N ER
B TEAN e BEAEA R AR A BARE L SUE, Rz SR DR B B OO TR AT A A I BUR],
HAFATEEN 5z 2P AR A R T 0] 1 8 SR R AT 38 N ) BE BT



RAER

2025/04/30 1.0 HIGERAS o




= 53RN i
E = iv
E .= = k> T v
(I S BN = 1
1ol T P R ettt ettt 1
1.2 TR I ettt ettt bbbttt bttt bt sene 1
1.3 AR ZHBEUE oottt 2
B 7 N = OO RTRRT 2
p 5 YR 3
b T 2 OO 3
2.2 T B E oottt 3
2.3 FERIMEIR oottt 4
2.4 THEEFEIR ..ottt 4
O R VT OT o 7 SO 4
W VIOl 7 SO 4
2.4.3 JEFIFIYHBIE oottt et be et ene 4
244 FHFNIFEIEL oottt 4
245 BB e ettt 4
2.4.6 BB BTG oottt 5
2.5 YT oottt ettt ettt ettt 5
B B TR oo 6
4 FLTHBCE . oot 7
5 RTERETL ettt 9
R RO RSRRN 9
B ZFFEBIMEIR oottt n s 9
5.1.2 ID AMEITZFAFAE (OX00) wrivieieeieeeeeececeeeeeeeeee ettt seses s sn e 10
5.1.3 FEEZFAEEE (OXT0) oottt eee et e e en st en s enananan 10
5.1.4 FWHHAEZFATAE (OXT4) oottt ettt s e 10

IPUG1213-1.0




H sx

5.1.5 JRZSTFITET (OXT8) 1riiiiiiiecieieeee ettt ettt sttt seena et e sresbe st nne s e e 11
5.1.6 HIHEZFAFEE (OXTC) ittt sttt ettt sttt sa et ss et st sne e e 13
517 BAEZFAFEE (OX20) 1ot 13
5.1.8 FEHIZTATET (OX24) 1ooiiiiei ettt sttt ettt sttt neenaeteere st sre st et neas 13
5.1.9 MR ZFMFERE (OX28) oo 14
5.1.10 HWEZFFEF (OX2C)  1iiiiiiiieieieeet ettt st sttt saesaebeesesbe st nne it e 15
5.1.11 B FSEAEIEZTAFAT (OXB0) 1ottt 16
5.2 BRBIERIZI e veeeeeeee ettt ettt bttt n et neer e neerenrenne e e 16
5.2.1 EBNBRETMEIR ..coovev e 16
5.2.2 apb_i2cx_get_capabilities ..........ocuiiiiiiiiii e 17
5.2.3 apb_i2CX_INItIAlIZE......uuueeiiiiiiiiiiiiiiii b rnrararnrnrnrara 17
5.2.4 apb_i2CX_UNINITIANIZE ......vuieiiiiiiiiiiiiiiiiiiiii e n e rn e rnrnrnrarn 17
5.2.5 apb_i2CX_POWET _CONIIOL.......uuiuiuiiieieiiieiiiettieieiaietetararernraraseeareeerernenrereesenenenenrnrnsnrnrnsnrnnns 18
5.2.6 apb_i2cx_master_tranSmit ..............uuuiiiiiiiiiiiiiiiii 18
5.2.7 apb_i2CX_MaASIEr_MECEIVE.......uuuuiiiiiiiiiiiiiiiiiiiiieie bbb eeearereenearnrnrarnrnrnrnrnrnrnnes 18
5.2.8 apb_i2cX_slave tranSMit.............uuuiiiiiiiiiiiiiiiiii e ———————————— 19
5.2.9 apb_i2CX_SIaVe_TECEIVE .......veiiiiiiiiii e 19
5.2.10 apb_i2cx_get_datacount ...........cueiiiiiiiiiii e 19
5.2.11 @PD_I2CX_CONIION...ceiiiiiiiiiiiiiie ettt e et a e e e e bbeee e 19
5.2.12 6.2.12 apb_i2CX_getsStatus........ccuviiiiiiii 20
5.2.13 apb_i2CX_irg_Nandler ...........cooiiiiiiiiiii e 20
5.2.14 apb_i2CX_dmMa_tX_@VENT.......oiiiiiiiii e 20
IV Rl - o I VLo o [ b= T o =7/ | 21
B ZRFEFT I oo 22
B.1 BB AR coveiieee ettt 22
B.1.1 ZRUEFIHITEEE ©.oviieieeeeee ettt 23
6.1.2 FUHFEE VLI TH] .o 23
B.1.3 FLIEARFFITIH] oo 23
6.1.4 12C JEZRIFBIATIZ ..o e 24
8.1, 5 T B B oot re bt 25
B.2 BT ¢ 26
6.2.1 FIALHT A DIMAD oottt 26
6.2.2 BT O DMAD oot 27
6.2.3 FARALHT (T DMAD oo 28
6.2.4 2 FHBEIRIIFIELTE IR oo 28
8.3 MEETR 1. 29
6.3.1 FALHT CAEH DMAD oo 29
6.3.2 FALHT (T DMAD oo 30

IPUG1213-1.0




H sx

7 2%t

IPUG1213-1.0




P H %

BB %

K 2-1 Z i HE K]
4-1 i fic &

IPUG1213-1.0




RH¥

FEFR

TR 1 RAB S ZHBEUE oo 2

R 2-1 GOWIN APB 12C IP HEIR ...ttt ettt ste et et te et teeae s 3

T2 2-2 BRUFAF FHIETIL 1.ttt ettt ettt b ettt ne e ne e 5

BB TTIHID (oot et 6

TR 51 BTAT AR AE Mttt 9

TR 5-2 D B TT ZEATRF ovreeeereeeeees ettt f et 10
B B3 i AT AT R e+ ev e veveeteseetese et es e et et et et et e st et et et e st eae e b e s e et e st et et et et e b et e he et e R et e te et e re et et e b et b et et et re et ere e 10
FR B4 T BT 2B oot 10
R B0 R A T LT B ettt 11
B B I A AT vttt ettt ettt ettt ettt et ne et ne e 13
R BT B 2T T e 13
TR 58 F I BT A7 B et 13
2R 50 R T A e 14
T 510 LB BT AT AE oot 15
T 511 IS T BB BT AT AT oot 16
T 512 DRBIBRIEIIE S voviiieeie e 16
# 5-13 apb_i2cx_get_capabilities BAEUE Xu.voviveeeeeeeeeeeeeeeeeeeee e 17
R 5-14 apb_i2cx_iNitialize BAZIIE S .viiiiieie ettt ettt ettt ettt et eae s 17
2 5-15 apb_i2cX_UNiNitialize BIZE Yoo oveeeieeeeeeeeeeeeeeeee et en e 17
2 5-16 apb_i2cX_power_Control BRIEIIE X .oviviiioeeeeeeeeeeeeeee e ee et en et en e en et 18
2% 5-17 apb_i2cx_master_transmit BETTE X uvioui ittt 18
7 5-18 apb_i2cx_master_receive BRIETTE M ..o 18
2 5-19 apb_i2cx_slave transmit BREUIE S vovviveeeeeeeeeeeeeeeeee et en e 19
X 5-20 apb_i2CX_slave_reCeive ERIEIIE ...oooiv ettt 19
R 5-21 apb_i2cx_get_datacount BRIZEIIE M ...iii it 19
2R 5-22 apb_i2¢X_CONtrol BRIZITE S uviiiiiiiiiie ittt sttt st 19
R 5-23 Control Settings or OPErationS............ccccviiiiiieiiieiie ettt sre e resne s 20
% 5-24 apb_i20X_getStatus BRI S .oviiiiieeieeeeeecteeeeee ettt 20
7% 5-25 apb_i2cx_irg_handler BELTE S ..ottt 20

IPUG1213-1.0 v




RH¥

F 5-26 apb_i2cx_dma_tx_event BREEIUIE X ..ottt 20
2% 5-27 apb_i2cx_dma_rX_event BETIE Y.t 21
% 6-1 Timing Parameters for SPiKe SUPPIESSION........c..ccuiiuieciieteeieeieeteecte ettt ete e eee e eee e erae e eaeas 23
Z 6-2 Timing Parameters for the Data Setup TiMe ........cccoiiiiiiiiiececeeee ettt 23
% 6-3 Timing Parameters for the Data Hold TIME ..........cccoiiiiiiiiiiececeece et 24
% 6-4 Timing Parameters for the SCL CIOCK ...........cviieiuiieeieeie ettt ettt eee e veeae s 24

IPUG1213-1.0 Vi




1 RTAFM

1.1 FHAE

1.1 FPAE

IPUG1213-1.0

m

Lsa:

)

Gowin APB 12C IP H /485 £ 2L & ThaehrtE . g5ttER. ThagH
W, ESHIR. SR, R E. WMEEE ., wEFY. KSR
75, SEEBI P YUE T APB 12C IP PR B 7. ARTF M ik
PRI RS 12 1.9.11.02 (64-bit) A, EEAMRATIH, #HorER
Al RE WA Z 5, HARCLH PR F4E BN

1.2 #3304

B 2k SR s www.gowinsemi.com T LA R #. & LA

RICHH:
DS100,

GWIN #%1] FPGA ;= it Hia Tt

DS117,

GW1NR %% FPGA F= i Hds F it

DS821,

GW1INS £5%1| FPGA 7= it K dh Fift

DS861,

GW1NSR %41 FPGA 77 i ¥t T 1

DS841,

GW1NZ %41 FPGA 7~ i Hds T

DS961,

GW2ANR %741 FPGA ™ i 4l Tt

DS102,

GW2A %41 FPGA ;= it HiE T 1it

DS226,

GW2AR %71 FPGA /= B F 11

DS971,

GW2AN-18X &9X e %4 Tt

DS976,

GW2AN-55 234 %0dE F i

DS981,

GWS5AT %71 FPGA 7= i BU3E F 1t

DS1103,

GW5A %% FPGA 7= S 3dE Tt

DS1239,

GWS5AST Z%1 FPGA F= B3 F M

DS1105,

GWS5AS %741 FPGA /= it £ 4s F it

DS1108,

GW5AR £7%1 FPGA 7= 530 it
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1 RTATF M

1.3 Rifi. 4R 15

® DS1118, GW5ART %41 FPGA ;=i ¥t T

® SUG100, Gowin =4k MM F T

1.3 K&\ ZamgiE

AP LRI AR TE . e i KA OB Lk 1-1 Por.
® 11 RiE. EWIE

ARif HEngiE

i

X

AMBA

Advanced Microcontroller Bus
Architecture

o R S 2 SR

APB Advanced Peripheral Bus A ML
DMA Direct Memory Access BNV
FIFO First In First Out St St BAF
FPGA Field Programmable Gate Array | Fili7 o] 4 2 1[5 51
12C Inter-Integrated Circuit Bus P S S L % L 2
IP Intellectual Property HIR =R

TPM Timing Parameter Multiplier I 7 S H 53

14 FARZFHSRIRE

P PG AT M HOR SR, AR R P AT AR TS R, T EER

IPUG1213-1.0

HRr kAR

MAk: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391

2(31)



http://cdn.gowinsemi.com.cn/DS1118.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf
http://www.gowinsemi.com.cn/
mailto:support@gowinsemi.com

2 MRk 2.1 N4

R

2.1 148

Gowin APB 12C IP j&— 12C =il &%, SZ3F EHUR U B,
% 2-1 Gowin APB 12C IP #i#

Gowin APB 12C IP

TR Z Nk 2-2

AT A

WS Verilog(encrypted)

EEavan Verilog

TestBench Verilog

N7 o a i

LA WAt GowinSynthesis

N7 FH 354 Gowin Software (V1.9.11.02 &L\ 1)
!

AR PR R SRR R .

2.2 ThaEEsFIE

Gowin APB 12C IP = Z44 5 L Dh e ek
S AMBA 2.0 APB i 2k P TS

SRR (100 Kbis). HUEAER (400 Kbis) A BRI
(1 Mb/s) ¥

EE TEOEINIIR: S
SR 7 AAN 10 Az kAR R
SCHREIE FH Y b
EREEENR L

A G R R A bl e
YEFEENAAZVIR (DMA)
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http://www.gowinsemi.com.cn/enrollment.aspx?FId=n27:27:4

2 MRk 2.3 ZEHIHEI

2.3 HEE

Gowin APB 12C IP g5 #JHE R 1& 2-1 fiw .

& 2-1 Z19iEE
Glitch  Ki— SDA input
APB H: Control Su pp_ressmn ; .
i | Register File logics/State Filter é'— SCL input
machines > SDA output
Interruptéi— —> SCL output
e ’|‘ ........... \L
DMA DMA

acknowledge request

2.4 ThEEHEAR

Gowin APB 12C il 28 i] DR R 12 6 A7 2 i &, 1EN 12C F & &
2 12C M\ &7
241 12C 8%
YEN12C T84, ZiEHlas 82 it T —FhE s 7 =k e 8 12C F45%.
FANEL AT NIUAEYBE: AElG. Hohl. BOREME . EAREHE, R
—> START %M. fEHUBERNEL, Rk — ANl EHIEM B, fef— A ak

BT AEAFIER B AR STOP 644 BEAMEAE BT BEAT B
WML

24.2 12C \ig&#&

{9 12C W&, 4 12C F4 b 745 S i 25 72 SLUT AN, Hhl
ST, TTCMA R ML A R, DM P A AT I R 1

2.4.3 j&8 FFFAY Stk

AR AR — AR R L, BT Sk 12C 2k ERIETA R
Fro AT MARICH) APB 12C F2 il @ K5 H — > ACK 55 i M H I i 3
ik, R EREH AR GenCall 7 BL.

2.4.4 BEIETEhRI

A RAE S RRNCR — D EdlE 7178 FIFO i, APB 12C w) PLi
£ 12C B4 bR e gk B 3h 2 2k F 55 . EERAMMEXT, H3)
iR AL SRS

245 BEINE

WIEH BN TR, APB 12C AT B (147715 H 3 A4 BRAH B 1)
BEAET . MRIE 12C &ML, Friga — N7 /=R NACK 4k, T f #
W4 B ACK 75 5 BB T s i N BIR A, i e 24y
Btk (Byte Receive Interrupt) SKS5%H] H 3R & ThfE

IPUG1213-1.0 4(31)




2 MRk 2.5 ByEAd

2.4.6 B & ¥ 1
Gowin APB 12C #&fft 12C i xS 5 74y, i HAR RS 1 APB
BRI AT REI L 12C BRI Bk . W HE AT ITE I S50 L
Pt tlia bl (TPM+1) )£ 3L.

2.5 FiEER

B3t Verilog i = 523 Gowin APB 12C IP. [AIfs FH 28/ ()5 BE . 3 AN
GO, R B S S AT REA . LhEi s GWSBAT £7%1) FPGA
i, APB 12C IP BEJafE B Sl 2-2 Fis.

*® 22 HRERER
wfE &5 | B BEIEAE [
Logic 605
GW5AT Register 333 Data FIFO Depth: 4Byte
BSRAM 0 Enable DMA

IPUG1213-1.0 5(31)




Gowin APB 12C IP [#{& Sk an 3k 3-1 .

& 3-1 554iR

(Ee) 3 ¢ (A P

i2c_int output 1 Interrupt signal

paddr input [5:2] APB address bus

penable input 1 APB enable signal

prdata output [31:0] APB read data bus

psel input 1 APB slave select signal from the APB decoder

pwdata input [31:0] APB write data bus
APB transfer direction signal

pwrite input 1 This signal indicates a write access when driven
as HIGH and a read access when driven as LOW

pready output 1 APB ready signal

pslverr output 1 APB slave error signal

pclk input 1 APB clock

presetn input 1 APB reset signal, active low

scl_o output 1 I2C serial clock output

sda_ o output 1 I2C serial data output

scl_i input 1 I2C serial clock input

sda_i input 1 I12C serial data input

dma_ack | input 1 DMA acknowledge

dma_req | out 1 DMA request

IPUG1213-1.0

6(31)




4 S E

IPUG1213-1.0

4%71@3?

FH AT LALE =2 SR = I 4 1 IP Core Generator 1.5, i IFEC
B APB I2C IP.

AL “Tool > IP Core Generator” i T HA% “& 7, 4TI IP
Core Generator, IP 51| Hi%# Soft IP Core > Microprocessor System >
Peripheral > APB 12C 1.0,

Gowin APB 12C IP FHfiACE, WK 4-1 Fios.
B 41 FEEE

W IP Customization ? =
R
APB 12C 3T
General
Device: |GW5AST-138 | Device Version:
Part Number: |GW5AST-L\I’1 38FPGS?6AC1,I’IO| Language: Verilog w
File Name: |apb_i2c | Module Name: |APB_I2C Top
=] k52 Create In: |A_RefDesign\DK_START_GWSAST1 38_V1.D\apb_i2c\src\apb_i2c|
et -
— ] ek .
Options
— ] penable prolata] 310 =
FIFO
— preotn
prasdy -
Data FIFO Depth: | 4Byte  ~
= sl
e et [111] e = ELES
Enable DMA
—] it Py . D nable
el
sela o
— s i

Gowin APB 12C IP &I AC & FiAR 40 R
® Data FIFO Depth: ¥3E FIFO ffk ), BUETEE N 2. 4. 8.

7(31)
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16Byte, ZRiAME AN 4Byte. Gowin APB 12C 541 %% % H FIFO £ 12C
BRI IX, i AOR BRI B 3 LR AFAE FIFO .

Enable DMA: Gowin Enable DMA /25715 DMA Ihig, ] L)k ek
ANE)ik, BRAIAA k.
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5 i 5.1 ZAfrdt

Dz

5.1 HiFee
5.1.1 FFaRHA

Gowin APB 12C B2 /748 7€ X IR 5-1 Fizn. Gowin APB 12C 247 2%
E X, firF---\lib\driver\apb_i2c.h.

F*5-1 FEREX

Hu kR B4 iR

0x00 IDREV ID FMEIT %517 2%
0x04~0x0C - N

0x10 CFG W & 27 A7 4
0x14 INTEN Hh T RE 2 A7 e
0x18 STATUS R
0x1C ADDR HE 27 A7 48
0x20 DATA Kl 27 17 28
0x24 CTRL P Z A7 98
0x28 CMD T2 A A4
0x2C SETUP WHE s
0x30 TPM I 5 245 1 2 A7

IPUG1213-1.0

DU &5 PEAE APB 12C T 474 € o 24 12C #2 @1y TS
BN SN, A8 SCHFTANE], 450 iR AU A AR ) 27
AT AR GEME B S W R
RO: Read-only
WO: Write-only (read as zero)

R/W: Readable and writable

R/W1C: Readable and Write 1 to clear

9(31)




5 i 5.1 ZAfrdt

5.1.2 ID M&iTF 588 (0x00)
ID MUEIT 20758, FIT(RA7 ID AUEIT 4 S, LA WO T it FI AR AS .
ID FMEIT 2475258 X, W% 5-2 Fims.

& 521D MBITH =R
Name Bit Type | Description Reset
ID 31:8 | RO ID number for 12C 0x000006
RevMajor 7:4 RO Major revision number Revision Dependent
RevMinor 3.0 RO Minor revision number Revision Dependent

513 Bl E&FE8% (0x10)
M 2%, TR0 FIFO [/,
Wi B 27 47 8 LN 5-3 Fis.

*53EEHFFSR

Name Bit Type Description Reset

- 31:2 |- Reserved -
FIFO size:
0: 2 bytes

FIFOSize 1:0 RO 1: 4 bytes Configuration Dependent
2: 8 bytes
3: 16 bytes

5.1.4 RHfFREF FEE (0x14)
HP T A e 2R RS, T T T A R B R T
8 i 25 17 5 5 IR 5-4 BT

3 5-4 hHERE R TR
Name Bit Type | Description Reset
- 31:10 | - Reserved -
Set to enable the Completion Interrupt.
Master: interrupts when a transaction is
Cmpl 9 RIW issued from this master and completed 0x0

without losing the bus arbitration.

Slave: interrupts when a transaction
addressing the controller is completed.

Set to enable the Byte Receive Interrupt.
Interrupts when a byte of data is received.

ByteRecv | 8 R/W | Auto-ACK will be disabled if this interruptis | 0x0
enabled, that is, the software needs to
ACK/NACK the received byte manually.

Set to enable the Byte Transmit Interrupt.

ByteTrans | 7 RIW Interrupts when a byte of data is transmitted.

0x0

Set to enable the START Condition Interrupt.

Start 6 R/W | Interrupts when a START condition/repeated | 0x0
START condition is detected.

IPUG1213-1.0 10(31)




5 i

Name

Bit

Type

Description

Reset

Stop

R/W

Set to enable the STOP Condition Interrupt.

Interrupts when a STOP condition is
detected.

0x0

ArblLose

R/W

Set to enable the Arbitration Lose Interrupt.

Master: interrupts when the controller loses
the bus arbitration.

Slave: not available in this mode.

0x0

AddrHit

R/W

Set to enable the Address Hit Interrupt.
Master: interrupts when the addressed slave
returned an ACK.

Slave: interrupts when the controller is
addressed.

0x0

FIFOHalf

R/W

Set to enable the FIFO Half Interrupt.
Receiver: Interrupts when the FIFO is half-
full, i.e. there is = 1/2 entries in the FIFO.
Transmitter: Interrupts when the FIFO is half-
empty, i.e. there is < 1/2 entries in the FIFO.
This interrupt depends on the transaction
direction; don’t enable this interrupt unless
the transfer direction is determined,
otherwise unintended interrupts may be
triggered.

0x0

FIFOFull

R/W

Set to enable the FIFO Full Interrupt.
Interrupts when the FIFO is full.

0x0

FIFOEmpty

R/W

Set to enable the FIFO Empty Interrupt.
Interrupts when FIFO is empty.

0x0

5.1.5 R&EFFEE (0x18)
RAEGER, FITEAETHRREH 12C BERE,
A BT B LN 5-5 Fir.

IPUG1213-1.0

Name

R 55 REHFHFHR

Bit

Type

Description

Reset

31:15

Reserved

LineSDA

14

RO

Indicates the current status of the SDA
line on the bus.

1: High
0: Low

SDA
line
status

LineSCL

13

RO

Indicates the current status of the SCL
line on the bus.

1: High
0: Low

SCL
line
status

GenCall

12

RO

Indicates that the address of the current
transaction is a general call address.

This status is only valid in slave mode.
1: General call
0: Not general call

0x0

11(31)
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Name

Bit

Type

Description

Reset

BusBusy

11

RO

Indicates that the bus is busy.

The bus is busy when a START condition
is on bus and it ends when a STOP
condition is seen on bus.

1: Busy

0: Not busy

0x0

ACK

10

RO

Indicates the type of the last
received/transmitted acknowledgement
bit.

1: ACK

0: NACK

0x0

Cmpl

R/W1C

Transaction Completion

Master: Indicates that a transaction has
been issued from this master and
completed without losing the bus
arbitration.

Slave: Indicates that a transaction
addressing the controller has been
completed. This status bit must be
cleared to receive the next transaction;
otherwise, the next incoming transaction
will be locked.

0x0

ByteRecv

R/W1C

Indicates that a byte of data has been
received.

0x0

ByteTrans

R/W1C

Indicates that a byte of data has been
transmitted.

0x0

Start

R/W1C

Indicates that a START Condition or a
repeated START condition has been
transmitted/received.

0x0

Stop

R/W1C

Indicates that a STOP Condition has
been transmitted/received.

0x0

ArbLose

R/W1C

Indicates that the controller has lost the
bus arbitration (master mode only).

0x0

AddrHit

R/W1C

Master: indicates that a slave has
responded to the transaction.

Slave: indicates that a transaction is
targeting the controller (including the
General Call).

0x0

FIFOHalf

RO

Transmitter: Indicates that the FIFO is
half-empty.

Receiver: Indicates that the FIFO is half-
full.

0x0

FIFOFull

RO

Indicates that the FIFO is full.

0x0

FIFOEmpty

RO

Indicates that the FIFO is empty.

0x1

12(31)




5 i

5.1.6 Mt FFRE (0x1C)

HhbwrfEds, T ORAF LML . 24 12C BB AN BN AN, X2
AN FHESH H AL 2 12C BB AR AN, X2 s 2 B 9%
il s Lk

Mokt 75 47 48 € X ANE 5-6 s

Name

7 5-6 Wl F 7R

Bit

Type

Description

Reset

31:10

Reserved

Addr

9:0

R/W

The slave address

For 7-bit addressing mode, the most significant
3 bits are ignored and only the least-significant 7
bits of Addr are valid.

0x0

5.1.7 #izEFas (0x20)
IR 298, T FIFO MR v .
KR 25 A7 5 58 N 5-7 BT

Name

®5-7 WIRE R

Bit

Type

Description

Reset

31:8

Reserved

Data

7:0

R/W

Write this register to put one byte of data to the
FIFO.

Read this register to get one byte of data from
the FIFO.

0x0

5.1.8 {=HIFFF (0x24)
PGS, TS IO Bk, UL n SR B R
T Fh 25 17 4% 5 YLt 5-8 Ffors

* 5-8 EHIFFH

Name Bit Type | Description Reset
- 31:13 | - Reserved -
Phase_start | 12 R/W | Enable this bit to send a START condition at | Ox1
the beginning of transaction.
Master mode only.
Phase_addr | 11 R/W | Enable this bit to send the address after 0x1
START condition.
Master mode only.
Phase_data | 10 R/W | Enable this bit to send the data after 0x1
Address phase.
Master mode only.
Phase_stop | 9 R/W | Enable this bit to send a STOP condition at | 0x1
the end of a transaction.
Master mode only.
Dir 8 R/W | Transaction direction 0x0
IPUG1213-1.0 13(31)
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Name

Bit

Type | Description

Reset

Master: Set this bit to determine the
direction for the next transaction.

0: Transmitter
1: Receiver

Slave: The direction of the last received
transaction.

0: Receiver
1: Transmitter

DataCnt

7:0

R/W | Data counts in bytes.

Master: The number of bytes to
transmit/receive. 0 means 256 bytes.
DataCnt will be decreased by one for each
byte transmitted/received.

Slave: the meaning of DataCnt depends on
the DMA mode:

If DMA is not enabled, DataCnt is the
number of bytes transmitted/received from
the bus master. It is reset to 0 when the
controller is addressed and then increased
by one for each byte of data
transmitted/received.

If DMA is enabled, DataCnt is the number of
bytes to transmit/receive. It will not be reset
to 0 when the slave is addressed and it will
be decreased by one for each byte of data
transmitted/received.

0x0

5.1.9 S EHEFF (0x28)
Gr A PR LN 5-9 FR.

IPUG1213-1.0

®5-9 MSHFEH

Name

Bit

Type

Description

Reset

31:3

Reserved

CMD

2:0

R/W

Write this register with the following values to
perform the corresponding actions:

0: no action

1: issue a data transaction (Master only)

2: respond with an ACK to the received byte

3: respond with a NACK to the received byte

4: clear the FIFO

5: reset the 12C controller (abort current transaction,
set the SDA and SCL line to the open-drain mode,
reset the Status Register and the Interrupt Enable
Register, and empty the FIFO)

When issuing a data transaction by writing 0x1 to
this register, the CMD field stays at 0x1 for the
duration of the entire transaction, and it is only
cleared to 0x0 after when the transaction has
completed or when the controller loses the
arbitration.

0x0

14(31)
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Name | Bit

Type

Description

Reset

Note!

No transaction will be issued by the controller when
all phases (Start, Address, Data and Stop) are
disabled.

5.1.10 LB FEFSF (0x2C)
BB, T AT RIRE B 12C B4R S5,
Yy B A7 B LN 5-10 s .

& 5-10 B B 15

Name

Bit

Type

Description

Reset

31:29

Reserved

T_SUDAT

28:24

R/W

T_SUDAT defines the data setup time
before releasing the SCL.

Setup time = (2 * tpak) + (2 + T_SP +
T_SUDAT) * took * (TPM + 1)

took = PCLK period

TPM = The multiplier value in Timing
Parameter Multiplier Register

0x5

T_SP

23:21

R/W

T_SP defines the pulse width of spikes that
must be suppressed by the input filter.

Pulse width = T_SP * tpax * (TPM + 1)

0x1

T_HDDAT

20:16

R/W

T_HDDAT defines the data hold time after
SCL goes LOW

Hold time = (2 * tpex) + (2 + T_SP +
T_HDDAT) * tpcik * (TPM + 1)

0x5

15:14

Reserved

T_SCLRatio

13

R/W

The LOW period of the generated SCL
clock is defined by the combination of
T _SCLRatio and T_SCLHi values.

When T_SCLRatio = 0, the LOW period is
equal to HIGH period. When T_SCLRatio =
1, the LOW period is roughly two times of
HIGH period.

SCL LOW period = (2 * tpak) + (2 + T_SP +
T_SCLHi * ratio) * tpak * (TPM + 1)
1:ratio=2

0: ratio =1

This field is only valid when the controller is
in the master mode.

0x1

T_SCLHi

12:4

R/W

The HIGH period of generated SCL clock is
defined by T_SCLHi.

SCL HIGH period = (2 * tpex) + (2 + T_SP +
T_SCLHi) * toei * (TPM + 1)

The T_SCLHi value must be greater than

T _SP and T_HDDAT values.

This field is only valid when the controller is
in the master mode.

0x10

IPUG1213-1.0

15(31)




5 YR Al 5.2 3Rz ph %

Name Bit Type | Description Reset

Enable the direct memory access mode
data transfer.

DMAEN 3 R/W 1- Enable 0x0
0: Disable
Configure this device as a master or a slave
Master 2 R/W | 1: Master mode 0x0

0: Slave mode

I2C addressing mode:
Addressing | 1 R/W | 1: 10-bit addressing mode 0x0
0: 7-bit addressing mode

Enable the 12C controller
IICEn 0 R/W | 1: Enable 0x0
0: Disable

5.1.11 R FSHEZEFEFR (0x30)
I} S BUEI 7S, TR MBI, BORE X T % B S
) 12C ML FSE. Sish 85T TR E 1) APB BN, %651
BB A Bh T 2830 /2 12C M3 L e 2K,
5} FE 2 B 1 25 A7 2% 8 X 5-11 iR .
#* 5-11 RS8R EETER

Name | Bit Type | Description Reset

- 315 - Reserved -

TPM | 4.0 R/W | A multiplication value for I12C timing parameters. All | 0x0
the timing parameters in the Setup Register are
multiplied by (TPM + 1).

5.2 IREheR
5.2.1 IR B K H#kik

Gowin APB 12C I3l i $05E X 13K 5-12 fizk. Gowin APB 12C 33l i
€ X, frT---\lib\driver\apb_i2c_driver.h 1 apb_i2c_driver.c.

z 5-12 IRFNRHBE N

I bR 2 Eif i)

apb_i2cx_get_capabilities FREL APB 12C 3R H T REMS S
apb_i2cx_initialize ¥I4k4tk APB 12C #2111
apb_i2cx_uninitialize H# APB 12C #:11
apb_i2cx_power_control HiE APB 12C $2 D FER X
apb_i2cx_master_transmit APB 12C 1N MU AR 1% 4k
apb_i2cx_master_receive APB 12C 14 F AU AU s
apb_i2cx_slave_transmit APB 12C 1E A MWL A & E s
apb_i2cx_slave_receive APB 12C 1A MU

IPUG1213-1.0 16(31)




5 i

5.2 W5 e %

9zl P AL

ik

apb_i2cx_get_datacount

PRI APB 12C f& 5 8

apb_i2cx_control

BCE APB 12C #: M HJBE, ATHR

SE [RI3AF

apb_i2cx_getstatus

FRILAPB 12C #: RS

apb_i2cx_irq_handler

APB 12C I ab R 7

apb_i2cx_dma_tx_event

APB 12C DMA Kis AL

apb_i2cx_dma_rx_event

APB 12C DMA s Ff:- b8

DR % PEAIHER APB 12C (¥R 3 ok $iE 3o
5.2.2 apb_i2cx_get_capabilities

apb_i2cx_get capabilities B

PR EE R 5-13 s

%% 5-13 apb_i2cx_get_capabilities EREUE X

IF%ic)

APB_I2C_CAPABILITIES
apb_i2cx_get_capabilities(APB_I12C_RESOURCES* i2c)

ik

SR APB 12C 35 DI RefE 2

ZH

i2c: #5M APB_I2C_RESOURCES Z5ti k454t

iR Al

APB 12C K5 ) D REfE 2

5.2.3 apb_i2cx_initialize

apb_i2cx_initialize B

PREE XN 5-14 Fizs.

& 5-14 apb_i2cx_initialize BR¥E X

JE R

int apb_i2cx_initialize(APB_I2C_SignalEvent_t cb_event,

APB_12C_RESOURCES* i2c)

WItE4k APB 12C #11

cb_event: &[] APB_I2C_SignalEvent [a] 1 ek £ 1) Fa 41
i2c: fHI7 APB_I2C_RESOURCES Z5#) kit %r

R [BE

R AEPATHE IR, IR Bl — U

5.2.4 apb_i2cx_uninitialize

IPUG1213-1.0

apb_i2cx_uninitialize B

BRHUE LK 5-15 Flio

# 5-15 apb_i2cx_uninitialize & ¥IE X

%)

int apb_i2cx_uninitialize(APB_12C_RESOURCES* i2c)

Eitipay

%, APB 12C #:11

o

i2c: f517 APB_I2C_RESOURCES % k)4 54t

iR [EE

IR AEPAT R R, R Bl UE

17(31)
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5.2 W5 e %

5.2.5 apb_i2cx_power_control
apb_i2cx_power_control B3 5E L in# 5-16 Fin.

% 5-16 apb_i2cx_power_control BG¥E X

JR int apb_i2cx_power_control(APB_12C_POWER_STATE state,
APB_12C_RESOURCES* i2¢c)

i1 /€ APB 12C £ L D #ER 0

S8 i2c: #5171 APB_I2C_RESOURCES £ A4t
state: APB 12C & HIJFERE, f4E:
APB_12C_POWER_FULL: to set up peripherals for data transfers,
enable interrupts and DMA
APB_I2C_POWER_LOW: to enable power-saving
APB_12C_POWER_OFF: to terminate pending data transfers and
disable peripherals, related interrupts and DMA

IR [Al4E W RAEPATER, R E—AE

5.2.6 apb_i2cx_master_transmit
apb_i2cx_master_transmit 5 $E X W€ 5-17 Fiaw.

% 5-17 apb_i2cx_master_transmit EREUE X

JR int apb_i2cx_master_transmit(unsigned int addr, const unsigned
char* data, unsigned int num, bool xfer_pending,
APB_I12C_RESOURCES* i2c)

i) APB 12C 1Ny MU UK I B4

ZH addr: M HLHEIE
data: fi ) RIEEHE A7 X (W FRET
num: RIEEE KRR
xfer_pending: {&%iifR a5 M BO B &S A IR
i2c: 517 APB_12C_RESOURCES 45 #4454t

I [Al4E W RAEPATHNR, R E—/UE

5.2.7 apb_i2cx_master_receive
apb_i2cx_master_receive E%E LI 5-18 Fiis.
2= 5-18 apb_i2cx_master_receive R EN

IPUG1213-1.0

JR A int apb_i2cx_master_receive(unsigned int addr, unsigned char* data,
unsigned int num, bool xfer_pending, APB_I12C_RESOURCES* i2c)
ik | APB 12C {1y U A W8
245 | addr: M HlHhE
data: #& FIFEECEHRE AT X AU TRET
num: $ECECRE HO K RE
xfer_pending: f&%if o b BO E e 15 7 B 1F RS
i2c: FH APB_I2C_RESOURCES &5tk fa%t
REUE | SRR AT R, IR A AE

18(31)




5 i

5.2 W5 e %

5.2.8 apb_i2cx_slave_transmit

apb_i2cx_slave_transmit PR #0E Nk 5-19 iR,
% 5-19 apb_i2cx_slave_transmit BR¥IE X

JR Y int apb_i2cx_slave_transmit(const unsigned char* data, unsigned int
num, APB_I2C_RESOURCES* i2c)

Eiiip APB 12C 19 MBS A A 14 Kb

ZH data: 45 [F) A& 1& 2 EHLHIEE S A7 X HI4RET
num: RIEEE I K
i2c: 1517 APB_I2C_RESOURCES %5 #/A& 1454l

REME | R PTERR, R A UE

5.2.9 apb_i2cx_slave_receive

apb_i2cx_slave_receive B ¥UE X i 5-20 AR
%% 5-20 apb_i2cx_slave_receive ER¥{TE

JR int apb_i2cx_slave_receive(unsigned char* data, unsigned int num,
APB_12C_RESOURCES* i2c)

Eiiiba APB 12C 1A MBS B

ZH data: i AR 22 17 X (48T
num: FEUSCEERE K E
i2c: fg1 APB_I12C_RESOURCES % k)& a4t

I ) W RAEPAT R, R [E— N E

5.2.10 apb_i2cx_get_datacount
apb_i2cx_get_datacount B #E LUK 5-21 Fis.

%=z 5-21 apb_i2cx_get_datacount EREUE X

JE 7R unsigned int apb_i2cx_get_datacount(APB_12C_RESOURCES* i2¢c)
B FRELAPB 12C 1t iy it 80

SH i2c: 1517 APB_12C_RESOURCES 45 #4454t

yAEIR ) APB 12C & %4 0 Bl K

5.2.11 apb_i2cx_control
apb_i2cx_control pRHE LW 5-22 Fiw.

IPUG1213-1.0

% 5-22 apb_i2cx_control EREE X

JR Y int apb_i2cx_control(unsigned int control, unsigned int arg0, unsigned
intarg1, APB_12C_RESOURCES* i2c)
i3 Mo APB 12C #: M HIBCE, TR E RI#RAE
ZH control: APB 12C JxZ#% [ 1] —Fh 15 B B AT I —Fh R E
arg0: 45 7€ BB BUERAERIFT N 2
arg1: $i1n) BB BUERAERIFT I 2
i2c: 817 APB_I12C_RESOURCES %5 1A 1 4a %t
iR [AME WRRAEPATHNR, RE—HE

19(31)
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“control” 1 “arg” & & H5#AE, W13 5-23 Fiin.
%% 5-23 Control Settings or Operations

Options for control arg sprcifies | Settings or operations
APB_I12C_OWN_ADDRESS slave address | Sets the slave address
APB_I2C_BUS_SPEED bus speed Sets the bus speed

Clears the bus by sending nine

APB_I12C_BUS _CLEAR
clock pulses

Aborts the data transfer

APB_12C_ABORT_TRANSFER
between the master and slave

5.2.12 apb_i2cx_getstatus
apb_i2cx_getstatus pREE L WK 5-24 FiR.
%z 5-24 apb_i2cx_getstatus EEE N

JR A APB_I12C_STATUS apb_i2cx_getstatus(APB_I2C_RESOURCES* i2c)
ik FRELAPB 12C #: D PIRAS

ZH i2c: #5179 APB_I2C_RESOURCES %5 kA ftida4t

AL EN APB 12C # T HI 24 RPRAS

5.2.13 apb_i2cx_irq_handler
apb_i2cx_irq_handler %€ LN 5-25 AR .
% 5-25 apb_i2cx_irq_handler ER¥E X

JR A void apb_i2cx_irq_handler(APB_12C_RESOURCES* i2¢)
Eiti3%) APB 12C Hitab AR 7

SH i2c: 1517 APB_12C_RESOURCES 45 #4455t

i [El4E y

5.2.14 apb_i2cx_dma_tx_event
apb_i2cx_dma_tx_event BEE L UWIFR 5-26 fTw.
%% 5-26 apb_i2cx_dma_tx_event EREE X

JEE void apb_i2cx_dma_tx_event (unsigned int event,
= APB_[12C_RESOURCES* i2c)

ik APB 12C DMA KikFf4-4b B

event: DMA K ikZ 1

P
U i2c: 1511 APB_12C_RESOURCES 451k 454t
REME |

IPUG1213-1.0 20(31)




5 YR Al 5.2 3Rz ph %

5.2.15 apb_i2cx_dma_rx_event

apb_i2cx_dma_rx_event B HUE LN 5-27 AR,
%% 5-27 apb_i2cx_dma_rx_event EREE X

R void apb_i2cx_dma_rx_event (unsigned int event,
- APB_12C_RESOURCES* i2c)

ik APB 12C DMA #z S #-4b 22

23 event: DMA U

- i2c: 15 APB_I2C_RESOURCES %4 #1k 54t
R [E .

IPUG1213-1.0 21(31)
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Gﬁﬁf-‘??ﬂ

6.1 B FFi E45E

)5 I APB 12C FZl 48 Z 1, I AT5E A T #R4F -
o EI AN PSR A A, BEN TS HEI R
® HdIEIE A, W 12C BELHIN S

YE RN 12C M4, DRSS APB ISP 4R AN 12C SE3H T, [FHRE
RGN T 5 L B S A () A CR AR BT (] o TN 12C E k%, R
FEEYRTE 12C MR

BAANEOLT, 12C BB DRI 72 g B A8 TP e 7240 (LA
APB I8 R IH N AL RME R . BT S BRI Z R, Wik APB i
BRI, FTRCE I SR RETC IR L 12C R 2R O T R I R B
Ko FERXFENT, W LUEIT % B I 7 S5 G 2728 K K 7 S 501 5L
PrECE, My R EF A S5 a Z0uR, FHEANE RIS
HIEE N . N FSHEE A8 NAE 12C B 255 W H APB 12C 4 T-22FIR
A (BP Setup.lICEn=0) 4740

PUR &R 7 infl Al & W B %748, DA 12C BTN 7S50
Ko FrERBIYIEGE APB B84 A 40MHz, Rl APB I 81 14 25ns,
W P i ) APB BB AN 40MHz, 5 %1840 N 5w B H AT
o
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6.1.1 SeUEHDHITE
61 HiR 7 A\ I A T [ SRR B

X T PRI AR PRI G 5, A28/ T 50ns AYZRIG (s
TPM ==0), Bfl:

T_SP =50ns/(25ns * (TPM + 1)) =2
% 6-1 Timing Parameters for Spike Suppression

Standard-mode | Fast-mode Fast-mode Plus
Symbol | Parameter Unit
Min Max Min Max | Min Max

Pulse width
of spikes
tsp that must be | _ - o |50 |o 50 |ns
suppressed
by the input
filter.

6.1.2 iR 37 Y H]
Hla i SLi|], 78 7 AE SCL BTS2 A, SDA NIz R4 E B
). 2% 6-2 iR 1 Hdfs LI B (I FP 24, 3R 5-10 rh ik i) 8 g St
553, R s
Setup time = (2 * tpck) + (2 + T_SP + T_SUDAT) * tock * (TPM + 1)
Blantr RS (R TPM == 0),
250ns =50ns + (2 + 2 + T_SUDAT) * 25ns
i,
T _SUDAT =4
StFHARMRR, T_SUDAT HTHE 7254
*6-2 Timing Parameters for the Data Setup Time

Standard-mode | Fast-mode | Fast-mode Plus
Symbol | Parameter Unit
Min Max Min | Max | Min Max

tsupaT Data setup time | 250 - 100 | - 50 - ns

6.1.3 iR RIFETIE]

Bl ORAFIS ], 8 7 A/E SCL PRI Z 5, SDA Rz R FFAEE B
). 2 6-3 iid 7 Ha RIFIS M A P 28, 3R 5-10 ik B8 PR 15 i
A5, W FR:

Hold time = (2 * tpck) + (2 + T_SP + T_HDDAT) * tock * (TPM + 1)

Blanpbr R (i TPM == 0),

300ns =50ns + (2 + 2+ T_HDDAT) * 25ns

IPUG1213-1.0 23(31)
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A,

T_HDDAT =6

$fF A, T_HDDAT fiH 55 7E3 M.
% 6-3 Timing Parameters for the Data Hold Time

Standard-mode | Fast-mode | Fast-mode Plus :
Symbol | Parameter - - - Unit
Min Max Min | Max | Min Max
tHDDAT Data hold time | 300 - 300 | - 0 - ns

6.1.4 12C R ZATPhin=

12C M BRI, 8IS thicn A tLow TE X, 3£ 6-4 ik | X B 7
Fas 5 12C LRI 05 ) T_SCLHi 1 T_SCLRatio.

* 64 Timing Parameters for the SCL Clock

Standard-mode | Fast-mode | Fast-mode Plus :
Symbol | Parameter - - - Unit
Min Max Min | Max | Min Max
HIGH period of
tHiGH the SCL clock 4.0 - 06 |- 0.26 - us
LOW period of
tLow the SCL clock 4.7 - 1.3 |- 0.5 us

WFFARMERLEC,  thien A1 tLow B EAK TR kL, Frbl T_SCLRatio 7] LA
WE A O KEITHE . AR SCL A, W Fs:

SCL HIGH period = (2 * tpcik) + (2 + T_SP + T_SCLHi) * tpcik * (TPM +
1) >=4000ns

SCL LOW period = (2 * tpek) + (2 + T_SP + T_SCLHi * ratio) * tpck *
(TPM + 1) >= 4700ns

B R 2 ) T_SP, ratio=1, teok =25ns, NZERFiL N (B
TPM==0):

50ns + (2 + 2 + T_SCLHi) * 25ns * (0 + 1) >= 4000ns
50ns + (2+ 2+ T_SCLHi * 1) *25ns * (0 + 1) >= 4700ns
T _SCLHi >=182

XU, trow MIRAK T KA thien 19 2 %, FrLA T_SCLRatio 1]
DL E AN 1. SCL A, WFFs:

SCL HIGH period = (2 * tpcik) + (2 + T_SP + T_SCLHi) * toek * (TPM +
1) >=600ns

SCL LOW period = (2 * tpeik) + (2 + T_SP + T_SCLHi * ratio) * tpck *
(TPM + 1) >= 1300ns

B 2/ T _SP, ratio=2, tpok =25ns, MR (%
TPM ==0):

50ns + (4 + T_SCLHi) * 25ns * (0 + 1) >= 600ns

IPUG1213-1.0 24(31)
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6.1 I /7 i BT r

50ns + (4 + T_SCLHi * 2) * 25ns * (0 + 1) >= 1300ns
T_SCLHi >= 23
P G g R, T _SCLHI A] PAfd A pRdirs = i ok 5 7 7%

6.1.5 B FS ¥ 1

IPUG1213-1.0

A LAVREERS 7 SRS G a7 4k, DAME KR B 2 A7 48 P N 7 S50 3%
Ho 104 APB I BR m, DR TR E A8 P PS80 oK E
(B TPM==0) ki 2T 12C Sk O FRjant, 4 F 5Tt
IR
I 2 12C BRI P EDR I (EED) TPM EFIB BRI
1. JEE¥ T SCLHi R i Rl (511) M T _SP IR THR/INERUE (1) 3k
T TPM. A 540 T _SCLHI #1 T_SP {EIRE, FHErit
W, IR SE{E S A AE T_SCLHI AT T_SP’.
2. B LFRIAER TPMEHHE T_SCLHI #1 T_SP. 715, mAN
T _SCLHi fRATfEALZ 511, TR IFEAN/NT 511 HIME.

flan, FRELE APB BZEm B FE AR 2ns (took = 2ns) 2544 T i24T
APB 12C, FHiifi /& % 6-4 R FIFRUERE L 12C 2R 2R, R BN
50ns JRUEHMHIEAR 2K . 2, tse =50ns, treH =4.0us, tow =
4.7us.

B, WRIEE 5-10 it FS AR

SCL HIGH period = 2 * tpek + (2 + T_SP’ + T_SCLH/") * tock * (TPM +
1) >=4.0us

SCL LOW period =2 * tpck + (2 + T_SP’ + T_SCLHi’ * ratio) * tpcik *
(TPM + 1) >=4.7us

T SP =1, T_SCLHi’ =511, ratio =1 LK tpck = 2ns:
SCL HIGH period=2*2ns + (2+ 1+ 511) * 2ns * (TPM + 1) >=4.0us

SCLLOW period=2*2ns+ (2+1+511*1)*2ns * (TPM + 1) >=
4.7us

)i o

2*2ns+(2+1+511)* 2ns * (TPM + 1) >= 4000ns
2*2ns+(2+1+511*1)*2ns * (TPM + 1) >= 4700ns
JITeA:

(TPM + 1) >=4.57

TPM >=3.57

THEASH TPM = 4, PURIHE SR 5-10 Pt a i P2 4.
B, 1A T_SP:

T _SP >=50ns/ ((TPM+1) * tpclk) =50ns / ((4 + 1) * 2ns) =5

25(31)




GG

6.2 TR

6.2 FHER

i+ T_SCLHi:
SCL HIGH period = 2 * tpok + (2 + T_SP + T_SCLHi) * tpok * (TPM +

1) >=4000ns

SCL LOW period = 2 * tock + (2 + T_SP + T_SCLHi * ratio) * tpcik *

(TPM + 1) >= 4700ns

ERLtE,
SCLHIGH period=2*2ns+ (2+5+T_SCLHi)*2ns * (4 + 1) >=

4000ns

SCLLOW period=2*2ns+(2+ 5+ T_SCLHi)*2ns * (4 +1)>=

4700ns

HIPEAT

2*2ns+(2+5+T_SCLHi)*2ns* (4 +1)>=4700ns

7+ T _SCLHi >=(4700-4)/(2*5)

T_SCLHi >=462.6

Rk, %FF APB s ZBi 0 E W18 2ns,  H A 50ns UM 2R 1) 4R

R 12C M, HIFSHN: T SCLHi=463, T SP=5, TPM =4,

LA 7= B 1 an el A8 AR 3R Ak 12C 15

6.2.1 #HiEtEM (F6EH DMA)

IPUG1213-1.0

1.
2.

WAL E, EE AR S G P AT AR R BN S AU
A I et A A B A AT A R L AR ) A

® Master =1

® |ICEn=1

® UL IHAhN FF 24

FEFE 25 A7 TP B CE B TR A% [ A0 B 6 9
Phase start =1

Phase_addr =1

Phase data =1

Phase_stop =1

Dir=0

® DataCnt = iz 75 %

¥ H AR N & bl 5 N HhE ZF A7 45

FEH BT BE B A7 T 5 58 B ISTRT FIFO 223 v

® Cmpl=1

® FIFOEmpty =1
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6.2 TR

LA EN 01, KA.
i
FIFO 2= rilifr: fihk FIFO 2= i), i1 S48 2180 % 17 5545

HARHEN FIFO, EHF FIFO . WA EIEA CHEN FIFO, N
2 FIFO =ib; &0, EEPIE6

SERCET: R EDIRAS A A A T 10 AddrHit B, R H AR & I
i EES N L %A1ﬂﬁ§%ﬁ%¢%CmM?&,u%%%&
WE, RJFIR %7,

%ﬁ%ﬁ$ﬁ,ﬁﬁﬁﬁﬂﬁﬁ%¢%Dmmm?&,u%%%ﬁﬁﬁ
R C IR 4 -

|

F P

iy

6.2.2 BiEFEW (REH DMA)

IPUG1213-1.0

1.
2.

WA AL, T IS G A I P 2 B 1 R A7 A R BN PR S
T T G R AT st A B B I

® Master =1

® |ICEn=1

® UL AhI 2L

FEFS 25 A7 a8 TP BB AU T AR AT IR B BB Bk %
Phase_start = 1

Phase_addr =1

Phase data =1

Phase_stop =1

Dir =1

DataCnt = ##i5 174

AR NG & Rt Ob R RE PN i R e

FE R WA e A5 A7 PR 58 B P TR FIFO il o -

® Cmpl=1

® FIFOFull =1

A2 A7 e 5N 0x1 LUK AL .

A B

® FIFO it LL&W@%%@ S FIFO HH3RENEHE, HE
FIFO i§%%; SREEEPIE

® SERTWT: KEEIRASE AL AddrHit B, PAERLR B bR M
CIEfE R . B0 FIFO AR I T E2dE, MPIRSH AT
Cmpl FEE AN 1 LLEBRZEBUIRES, AEREIPIE 7,

AT TR, IR A RS PR A7 48 Th 1) DataCnt 7B, BURfA AT A £
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6.2 TR

T CLRIIHRN

6.2.3 HiEEH (£ DMA)

1. g, B S EEE A A A R BN P S AU
2. IS CE BB AT A R BB P
® Master =1
® I|ICEn=1
® DMAEnNn =1
® UL Al 2
3. W& DMA #xiil 45
4. FEPEHIZFAFA P RCE AR TR AR T I AR Bk
® Phase_start =1
® Phase _addr =1
® Phase data =1
® Phase_stop =1
® Dir = RIXMHEI
® DataCnt = iz 7%
5. B HFr MRS R HNE S N HhE 25735
6. TEPWIEREA fras a3 F 5E s . Cmpl = 1
7. WA A EA 01, LU EE .
8. SEfFreHiT. fEiEhHfE ) DataCnt =B, DAIIA A £di 2 &
R i o
6.2.4 ZEHRNBPRER

IPUG1213-1.0

£ 12C BEki) 2 ENAETH, Wl fea I 2 AT de & RN A ke A4 i

il N TIRELSH, 12C PhUE X T — B ENLH. Rt R,
R D EBREE B, HAb Z Rk R L. il gk %
RIS, Sl A E R . BNy, A% DL AP B RS SR .

1.

WHRAEH T DMA, N1k DMA 4, sk & & 721 DMAEN
FECBEE N 0 KZEH 12C 1) DMA 53R, AR5 M2 2 ffas 5 N\ 0x4 DA
&% FIFO.

IR T AE 4R 1) BusBusy FBt, S5 B AR N TIHARE .
HH A B A g o
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6.3 NIER

LA 7n iz 1 dndar2e AR SR #84F 12C 328 85

6.3.1 FEtEM (N{EH DMA)

IPUG1213-1.0

1.
2.
3.

W HIE 25 A7 25 BCE O B P 2 12C B4k

A AL, IS G AR S Y A A A R R N S U R
T T G R A0 AT A R T B A i

® Master=0

® |ICEn=1

® LKA Fr S

15 H WA 6 25 A7 28 S FH bl Hh e b A 52 e R

® AddrHit =1

® Cmpl=1

SEAFHLIE Ay A e SEHCR A B A AR K Dir 7 BLABE LR T . 2R
B A, RO RS, Hln, i GenCall T Bl
3 FH PP £ B

® ilds: JAH FIFO wihibr, SRJaiEANLIE 6.
® ikd%: JHH FIFO %, SREHEANLIRT.
EELE

® ZEfF FIFO iy, H 258 s Wik .

® iR FIFO jih Wrfh . JEIE S A 74, RSEILA FIFO
RIBCEARE, EHZE FIFO NT, REHAN (D.

RIEAS:
® L4y FIFO &y, EH5ERT Wil .

® IR FIFO ZhWrfi . I8 A8 A A7 e 5 AN EHE, RSCHLmA
FIFO k¥, B A FIFO W, REHA (D,

FED PR 5 8P IR 6 WII), AnR ek Wi, SRR FIFO, JfFEAD
%8,

o 4% il A A7 A% T ) DataCnt 7B, AR E & 1 208 . e
FIFRRWCR — AR R, TS BRIRES A A S T S T W IR
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6.3 MK

6.3.2 HiEEH (£ DMA)

IPUG1213-1.0

IAE B — R ARH B 7 ) AN T 80N, 4 B A DMA.

R R R R - W el R g B LN
AR, R GRAE T S B A A AR B BN R S AU R AL
- I R BB A A A R BB P A

® Master=0
® |[ICEn=1

® LI HLAhI P 2A

- FER TR BE AR A7 P bk i e e R 2 I

® AddrHit =1
® Cmpl=1

- SR hb A T SRS R A A Dir B e B AR T . Wk

BT AT, MR B RIAMEH] DMA R IEH AR . w5 2 1%
ol 2, BlnsEd GenCall ‘v Bkl iE A F A& 4, e BOIRAS 7 47
o

. A& DMA =i 2%
- PSR A A A B B R R A T A

® DataCnt = 774

. AR EF AT B E DMAEN {72 PAR H DMA,  JFEE R 52 il i

HSE P TR R, A B A AF 4 T K DataCnt,  DAfE f& 7 2 /b

.
10. Z£H DMA.
V1. I R — VORI, TR 25 17 0 P 5 e R
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PEANME BiE S I o - SR M5 Gowin APB 12C IP A2 Bt
® EZHEuit:
...\ref design\FPGA_RefDesign\DK START GWS5AST138 VI1.0\apb i2c
® = HEuit:
---\ref_design\MCU_RefDesign\apb_i2c
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