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I3C SDR Master O 513 3-1 |[Z/~d@ Y T9,
%% 3-1 13C SDR Master 53D ESHR

T B4 771 vy k|
g

1 LGYO Output |1 BAEDWBERNS % 12Ca~ 2 FELTHA

2 CMO Output |1 Master — RDT /A AP~ K&

3 ACO Output |1 Mfoe PT S IRIRE , H ) 2 Aot

4 AAO Output |1 ACKINACK % iETME N H DA ACK 2K L7

5 SIO Output |1 EERE Y RO TIDT= D DOENY AT

6 STOO Output |1 STOP =i~ K&H N

7 STAO Output |1 START =2~ K& H /)

8 PARITYERROR Output |1 F— R EHOH T = Y

9 DOBUF Output  |[7:0] Xy akboTr—2HN

10 DO Output |[7:0] BEOT—2H

11 STATE Output  |[7:0] NECIRBE 2 H )

12 SDA_PULL Output |1 I3C > U 7T — X OFHIEHFI e/ T VT v

13 SCL_PULL Output |1 13C > U T my 7 ORIEHFRER T VT v 7

14 SDA Inout 1 B3CUTNT—HT A

15 SCL Inout 1 BCTUTNTuv T4

16 LGYS Input 1 BAEDBIERIRN 12C ORERE &

17 CMS Input 1 Master % E(E HIZ A2 ToT /31 A

18 ACS Input 1 ke AT A B INIRE . BRIE(E B 2 iR

19 AAS Input 1 ACKINACK % KT WED & 5855 ACK i ER 5%
WLET

20 STOS Input 1 STOP =z~ RORERFHFE AT

21 STAS Input 1 START 2~ RORERE % AT

22 LGYC Input 1 BEDWESRN 12C DV & v MEH

23 CMC Input 1 T3 A Master (ZH D Vv M=

24 ACC Input 1 e AT A BRIy, fike A BIRT D U Y MES

25 AAC Input 1 ACKINACK % iIKTE3 & 58545 ACK Ut > ME
BAIELET

26 SIC Input 1 Uty MEBZIRHET D72 DHE AH

27 STOC Input 1 STOPREED U & v MEE

28 STAC Input 1 STARTREED Y & v MEE

29 STA HD_S Input 1 START ZEpkiRe, WP 2 #MERF 9 5 BETR 7o & i

30 SEND_AD_HIGH_S/| Input 1 7 R U ZREERO A LU SCL DR E(E B4 i

31 SEND_AD_LOW_S | Input 1 7 R ZEERO B — L~ SCL DR E(E B4 0

32 ACK_HIGH_S Input 1 ACK D~ A Ll SCL DR EE B % Fk

33 ACK_LOW_S Input 1 ACK KD 1 — L~L SCL DR EIE 5 % i

34 STO _HIGH_S Input 1 STOP KD/~ A L)L SCL DR E(E B % ik
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35 STO_LOW_S Input 1 STOP KfD 1 — L L SCL DR ERE 5 & i
36 SEND_DA HIGH_S|Input 1 F— R EZWRED A L~ SCL DR E(E % ik
37 SEND_DA LOW_S |Input 1 F—HEEREO T — L~ SCL DR EE B4 Tk
38 RCVE_DA_HIGH_S|Input 1 F— B ZAZWEDNA L L SCL DR E(E 5 & itk
39 RCVE_DA_LOW_S |Input 1 F— R ZHD 1 — L~ SCL DR E(E B4 itk
40 ADDRESS S Input 1 Slave 7 RLAREA » H—T =— A
41 DI Input [7:0] T —H AN
42 SCLH Input [7:0] SCLANNA Lot A 7 VO EHEA L ET
43 SCLL Input [7:0] SCL v — Lt A Z O EHEA L ET
44 CE Input 1 suay I Ax—7 IG5
45 RST Input 1 Uty MEs
46 CLK Input 1 Va=S ¥ AR
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Gowin I3C SDRIP % 13C SDR Slave & 7§ 585, =2—HF 71 Iy A4 A
VB —7 = —RZ% LT I13C SDR Slave Z I+ 5 Z LN T& £4, 13C SDR
Slave (% 13C ®5—# SDA '/ 11 v~ 2~ SCL @ 2 5D /XX % |13C SDR Master &
WELET, TOWMEXA YT T LIEX 32 RTHEY TT,
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e CLK < J| 15C Master
a0
j ACO
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j SI0
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: PARITYERROR
: DOBUF[7:0]
: DO[7:0]
~ STATE[7:0)
j SDA PULL
: SCL_PULL

4
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%% 3-213C SDR Slave (E 2D EH

ey B4R 771 = TS
e
1 CMO Output 1 Master E— RDOF /A ADa~vw REH A
2 ACO Output |1 S TR EOSE 2 IN SN AR it
3 AAO Output |1 ACKINACK Z iR BN b 5354 ACK ik L £
4 SIO Output |1 B e MO I DT DENY IA I
5 STOO Output |1 STOP =~ F&H /)
6 STAO Output |1 START =~ R&H )
7 PARITYERROR Output |1 T —HZEROHTF =y
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3.2 Gowin I3C SDR Slave %

Frr  |[EE4AR Fml vy | #EA
A
8 DOBUF Output |[7:0] Xy viatkoTFT—2 M
9 DO Output  |[7:0] H#EOT—2
10 STATE Output  |[7:0] PNEIRBE 2 HH 7
11 SDA_PULL Output |1 I3C > U 7 NT —Z OHIHRTRE7R T NT v 7
12 SCL_PULL Output |1 I3C > UTr a7 OFEIRER TNV T v 7
13 SDA Inout 1 BCTUTNT—HTA
14 SCL Inout 1 BCYUTNIuay T4
15 CMS Input 1 Master i E(E FIZA > TeT /3 A A
16 ACS Input 1 kit PT AR IRy | GROETS 75 2 12 R
17 AAS Input 1 ACKINACK %K B 5855 ACK i EE 5%
WLET
18 STOS Input 1 STOP =~ RORERFFTEANT)
19 STAS Input 1 START 2~ ROREREZE AN
20 CMC Input 1 F A AN Master iIZH 5V v MEE
21 ACC Input 1 ko P E RISy | fkfe 2B IRNT 2V By MES
22 AAC Input 1 ACK/NACK # iR ME N H HA ACK Uty ME
HFERLET
23 SIC Input 1 Uty MaEZRikd 2 7=00E v AL
24 STOC Input 1 STOPREED VU & v MEH
25 STAC Input 1 STARTREED Y & v MEE
26 ADDRESS S Input 1 Slave 7 RLAFREA » H —T = — A
27 DI Input [7:0] T—4% A1)
28 CE Input 1 VA= S ZEE=
29 RST Input 1 Uty MR
30 CLK Input 1 A= F ARz
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9 STO SCL LOW  |3~254 3 STOP D SCL & — L~ LR

SEND DA SCL F— 2 EERED SCL /A LUl
10 HIGH 2~254 2 -

SEND DA SCL F—HEERD SCL v — L~
11 LOW 3~254 3 -

RCVE DA SCL F—H S SCL /~A L~UL
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RCVE DA SCL F— A 5D SCL v — LUl
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I3C SDR/I2C Slave ™7 —# % Gowin I3C SDR Master #i@ L CA A v 2> b —
JIZT7 vy e —FRFKLET,

X 5127 L5780y 7E

GW I3C Compliant
Slave I13C Slave
LURK A 13C /R A ‘ ‘
2qva | P77 =720 ewpe L NS >

v har— E— Master N /\
7 ﬁ£ W [

GW I2C Compliant

Slave 12C Slave

M 5-2 2R T1Y T, AAfrarybmg—J3FLIAFA =T 2 — A%l
CTa~<y RE7ZIET —# % Compliant 13C SDR Master (Zfzx £7, £ D%
Compliant I3C SDR Master % I13C /S A %1 U T Gowin 13C SDR/I2C Slave % 721%
Compliant 1I3C SDR/I2C Slave (25 LE£ 7, £721X. Gowin I3C SDR/I2C Slave
8¢\ % Compliant 13C SDR/I2C Slave #7 —# % Compliant I3C SDR Master % i
CTAASfvary b= 7yFu—RLET,
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5 EhfEFEE

5.2 I3CSDRIP D AT —# &

X 52 A5 L7y 7K

GW 13C Compliant
Slave 13C Slave

LIORKA

T
13C /3 ‘ %

A e Compliant |1
vha— 13C Master

52I13CSDRIP DAT—# A

| |

GW 12C Compliant
Slave 12C Slave

Gowin I13C SDR IP % 13C SDR Master &2} I3C SDR Slave & L CHWAHAED

AT —=HZ AILL T OFEDE Y

‘/C:‘—a—o

% 5-1 13C SDR Master D 25— & &

&y AT — B AT i A

1 S IDLE I3C NAT A KVIRKE

2 S CM_STA ~ A X —I3 START AT — % A% %[E

3 S CM_WAIT_AD VAL =N —F—DT R L AR R

4 S CM_SEND_AD VAR —=NAL =TT R AEERE

5 S CM_ADRS_ABTR NAZ =T FLAZKEL, "ARENET A b

6 S CM_ADRS_ABTR_OK NANT RUAETHEZT A

7 S _CM_WAIT_ACK_HF VAL —NRAL—T ACK ZfFH, 13C NAIZE— K
IO BEZNRH £

8 S _CM_WAIT_ACK VAL —NRAL—T ACK ZfFbH, 13C NAIZE— K
IV BEZNRH D FHA

9 S _CM_WAIT_NACK ~ A X —7NNACK % %15

10 S CM_WAIT_W_DA ~ AH =N — P —DEX AL T — XTI L

11 S CM_W_STA VAL —INEXALT FLAEZEE L, ACK 2% (E
#%. START &%

12 S CM_W_STO VAL —INEXIALT RL A& EEH., STOP 3%
i

13 S CM_W_ACK_STO VAR —NEXIALT R A% %EE L, ACK 235Z(E
#%. STOP % ¥t

14 S CM_W_SEND_DA ~ AL —NEEIABT — X h kG

15 S CM_SEND_DA_OK VAL —NEXART — A EFERT

16 S CM_READ_SL AR —NAL—T HHLEY

17 S CM_READ_SL_OK VAR —PAL—T Zpi IR0 | Thit 2Rk

18 S CM_READ_OK_SI VAL —NA L —THAHRY % SI0 A5

19 S CM_SL_END NYAL—NA L =T HHAR BT Lz Thit 2315

20 S _CI2CM_W_SEND_DA YA —N2C AL —T T — FEX AL

21 S_CI2CM_SEND DA OK VAL —=NRC AL —T~DF —FEX AL ERKT

22 S_CI2CM_WAIT_ACK_HF VAL —NI12C AL —7 ACK 255, 13C N A |TFE
— RO AR 5

23 S_CI2CM_WAIT_NACK Y AZ—N12C AL —7 D NACK %3215

IPUG508-1.2J
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5 EYEREL 53 I13CSDR~AX—®DI3CSDR AL —T <D T ¢ v T OHAREET 0 —

F AT —H AL TR B

24 S _CI2CM_READ_SL VAR —=NRC AL—T %: RS,

25 S _CI2CM_SEND_ACK < AH =N 12C A L—T71Z ACK % %3

26 S_CI2CM_SEND_ACK_OK <~ AL —D 12C A 1/»—7“«0) ACK ZEE & T

26 S _CM_LINE_STA VAH—NA L —T DR LTz START (ZJHE

28 S CM_DAA READ ~ A% —ENTDAA 73 8 /NA & FHARY

29 S _CM_DAA_WRITE ~ A X —ENTDAA 2331 |k B EE AL

30 S CM_DAA SL_ACKDA ~ A% —ENTDAA, AL —7 ACK XA+ I v 7T K
LA

31 S _CM_DAA_SL_NACKDA ~ A4 —ENTDAA, AL —7 NACK #A F v o7
KLz

% 5-2 13C SDR Slave D 27— & &

F AT — B A4 FR it

1 S SL_LINE_STA Z L—T B AD START 2515

2 S SL_STA A L —7 5 START % 3L

3 S_SL_RCVE_AD AVL—TNT R A%

4 S SL_SEND_W_ACK A L—7 ACK DT R L AEX AL

5 S SL_W_DA AL —T7 INEEIART — X B

6 S SL_W_DA_NINE AL —TPNEXIALT—X D9y NAEZE
7 S SL R DA AL —T PFiH I T — X Fik

8 S SL_SEND_R_ACK ZL—7 ACK DT R L A5 HH0

9 S SL_R_DA_NINE AL —T7 PHEHRY T —2 D9 vy HEZIXEE
10 S SL_SEND_AD AVL—TNT R A%EE

11 S SL_RCVE_ACK AL —7NACK By k&%ZE

12 S SL_CCC_W_DA AL —TMNCCCT—H %328

13 S _SL_DAA READ A L—7 7 ENTDAA @ 8 /XA hZ k(5

14 S _SL_DAA WRITE A L —773 ENTDAA @ 8 XA b+ &%15

15 S SL_DAA ACK AL—T ACK XA F v 7T KL A

53I13CSDR~ZAZ—MDI3CSDR AV —TF <= 545
DERBIET 0 —

Gowin 13C SDR IP 1% 13C /&2 AR —F L ET, LLFIX, I3COXAF I v
77 RULRENY YT HARY E X IALERIE, 1B, Hot-join E| V) JALHEICK LT,
N EITVET,

53.113CSDR IP #~ A Z —jREBIZL ¥

I3C RNANT A RIVIREEICH B4 . CMS OFEL LU TF /31 2% Current
Master JREEICT 5 Z &M TE £,

53.2I13CSDR <A Z—IZ13CDEAFIv I T RLAZHYYTET
FNRA A AZ—ICRETHE, AL—TBEZITYOZENTEFEST, £

AT Iy 7T FLRAEID B TEATOMLERDY XA T Iy 77 FLAEID HT
—I|%L SETDASA K TN ENTDAA E— RIZoT b Ed,

IPUG508-1.2J 14(49)




5 Eh{EsE 53 I13CSDR~AX—DI3CSDR AL —T <= T 4 v 7 OHABET o —

SETDASA E£— K

X 5-3 SETDASA E— K

SBAI\I\II:; |||||||| [T TTTT s |\|\|||ﬂ
ml\l\llg |||||||\ |||\|\° I\I\III\

1. ~AXZ—DSTASE 5 %K ﬁﬂ”é& ~ AHX—MNSTART 2R L £ ;

2. wAX—OHHDIOE: 7e—RFXxx A7 KL A (Th7E) KO Write #/E
(1'b0) ZFEL. AL—7 ACK ZFb £ ;

3. AL—T7AASEEEREL.AL—7RNHFOT RLA%%ZITES & HEIIC
ACK XL £7 ;

4., ~AHX—ASIDIOfE%#E L, SETDASACCC (8h87) Z#i4EL x7 ;

5, vAX— @STASGF% RETHE, AKX —NSTART ZHEL£7 ;

6. VAX—DOWHIIDIDfE : ALV—TAXT 47T KLA (7bit) KT Write
£ (1'b0) ZHEL., AL —7 ACK b £ ;

7. AL—T7AASEEEREL. AL —7RNEHHFDOT L A%%ZITES & HEIIC
ACK X8 LET

8. ~AX—0OHIIDIDE : AL—THAFI v 7T KL A (Tbit) TN 1b0 % 5%
ELET

9. VAHX—DSTOP £7-IXSTARTEHARETH L, AKX —7 STOP £721%
START @ SETDASA £— R T A3 L £,

ENTDAA E— K

B 5-4 ENTDAA E— K
. ENTDAA CCC | Broadeast Address—| Readaswes—nvnmckﬂéw—|

of | TTTTTT ) [TTTTTTT |||H|E TTTTTT

L e b e e L

1. vAZ—DSTASIEHEZRET HE, vAX—NSTART 2 L£7 ;

2. wAX—OHIDIOE : 7a— &y A7 KL A (Th7E) KU Write #/E
(1'b0) ZHEL. AL—7 ACK b £7 ;

3. AL—T7AASTEEERTEL.AL—RNEHFOT L A%5%ITES L BEIIC
ACK Z XL £7 ;

4, ~AHX—ASIDIDOfEEFEE L. ENTDAACCC (8h07) #iXEL £ ;

5 wAHX— @STAanﬁ’Zi RETHE, vAX—NSTART ZRELET ;

6. VAX—OHADIDOfE: 7ua— Xy A7 LA (TTh7E) K& Read #:fE
(1'b1) ZHEL. AL—7 ACK b £7 ;

7. AL—T7AASTEEEHRTEL. AL—7NHFOT FLRAEZITES & HEIRIC
ACK XL ET ;

8. ~VAHX = LT 8 /34 MEGARY, 134 MR 2& 25T Lic=
—%—y7br7:775§5|o%%%ﬁt/bb Mkfe L CatA i £9°, 8 %&H
DSIO %ty M, vAZ—|ZAL—TIZXAFIv 77 RLA (Thit) &
M1b0 #%fEL. AL —7 ACK 75:4#%&?“

9. AL—T7AASEEEZHREL. AL —TRAHZOT RLAZ5ZITIS L BEINIC
ACK XL ET ;

10. ¥~ AX—® STOS Zi%ET 5 &, ~AX—3 STOP ® ENTDAA E— K& T %
R LET,

IPUG508-1.2J 15(49)




5 EhfEFEE

53 I13CSDR~AX—®DI3CSDR AL —T <D T ¢ v T OHAREET 0 —

53.3I13CSDR VA X —TI3CSDR AL —F|IZF —F 2 EXALET

5.3.4 13C SDR ¥ A #Z—"TI3C SDR A L'—7 )b DT —

E3A

IPUG508-1.2J

¥ 5-513C SDR AL —F2 15—

SDA Line

ZREZRADLEE

Register Data

—--—--  13C Address Address

m--2o=

START MsB

LSB R/W ACK Thit Thit STOP

X 5-6 I3C SDR R L—F T —# 2 EXALBE

6.

7

X
a1
N
w
O
(92}
)
Py
N
<
[
N,
4
o

=
__“\ll
\zr

R¥

S

*

i

N

N

op

13C Address

) N
LSB RIW ACK Thit Thit™—

IBCARANT A RIVIRFET, ~AX—D STAS G E42RETHEL, vAX—
START Z3# L £7 ;

DI Offi : I3C AL —77 RL-Z (7bit) LU'W #/E (1'b0) Z#FHEL, v AKX
—WAL—TT RLAZEEFELTEXIAHR, AL—7 ACK ZFFHLET

AL —T AASEHEHREL. AL—NHEDT L AEZ TS & HEIMIZ
ACK Zz£E LET

VAL =N DI : LUAXT RV RAEZRETDHE, v~ AX—NEXIAR
BAED L AZT RLAZEELET

~AZ—R3H ) DI Offi : Data (8bit) #FXETHE, VUVRXIIT X EEX
AAFET

5 OFNAZATED R KT & |
_g—

VAH—D STOSEHEHETHE, AKX — STOP ¥ L £,

H ZRmAEY

mA4—0=

e —Data(1) i—f\[)ala[n) —
111
|

START MsB Thit STOP

B EE DL P AX EXATLeZ RN TEE

———  13C Address
LT %

R

I

E

START MSB LSB RAW ACK Thit STARTMSB

r__
oRmD
I
.

——————————  DUMMY WRITE

B 5-8 I3C SDR R L —T NHBET —F 2 AW DIBRE

-
SDA Line
Ly

13C Address

_STO
i‘c ACK Data(1) Thit Data(2) Thit Data(n) Thit P

VAL —D STAS G HERETDHE, ~AX—NSTART R L£7 ;

DI ®ffi : 1I3CSDR AL —77 KL % (7hit) KXW #:/E (1’'b0) #F/EL, «
AB—=PAL—T T R AZEEFE L TEZIAL, AL—7 ACK b E T ;
AL =7 AASEEEZREL AL—NHFOT FLAZZITHS & HEIRYIZ
ACK XL E7 ;

VAL —WNHIIDI O VA ZT RLAZRET D E, v~ AX —RHiHD
BfEOL R E2T F‘vx EEELET

VA —D STASE AR ETHE, ~AX—NSTART 2R L ET ;

oxm3
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5 @h{ERBE 54 I3CSDR Y AX —DI2C AL —T < T ¢ v T DIEABET u—

6. DI ®ffi : 1I3CSDR AL —77 KL% (7hit) KONREAE (1'b1) ZHEL. ~
AL —=INAL—TT RV AZEF L TitARY, AL—7 ACK 26 £ ;

7. AL—T7AASTESEREL.AL—7NHHEDOT FLAZZITERS & HERIZ
ACK ZiXE L E7

8. A L—7H7) Dl Of : Data (8bit) ZRETH L, AL—7 ACS Z#iB U TXA
L—T DB DA ELZRTEL, v AX —ACS I~ A X —OFHAE {kit
HEZRELET ;

9. 8 OFIAZEMIENEY KT &, IEFITERDO L AX 5D Z LN TEE
7T

535I13CSDRAL—7DIBI Y 77X}

I3C 7' va b a/VINEEIViAAE SR — KM LEJ, IDLE IREETA L —T D
START RBE2HRTHE, AL—T T RLAZEELET ; T~ AZ—N
START #3425 L., AL —772 START LT, vAF—L AL —T BT
RLAZREEEL. NEWHDOT RLANRZOT—E R —32 g U ABELET,

X 59 AL—7DIBIY 7R |

—  13C Address Mandatory Byte --—---

i il

1. AL—T7DOSTASTEEZHXRETHE, AL—TFBSTART 2 HELET ;

2. AL —7ODIEEERETHE AL —TT L A (7bit) L Read #:1E (1'b1)
PEEL, v AX—ACK b E9

3. TAX—AASEHRTETHE, vAX—NACK ZEELET;

4. vx& #Axﬂﬁ%%ﬁﬁbf A BEEZ1TVE 9, BCR[2]E » FY
1 DA, Master IXFE A0 BERFIZ 1 XA b OT — X Z 58I A B F
_g—

5.  BREEOEMEL, v XX =2 RETOEELR LT

5.3.6 I3C SDR X L'—7 ™ Hot-join ¥ 7 =R k
I3CSDR 7’12 k @/LiE Hot-join AR — K LET, IBCAARREIND L, A
L—T7 D IBCRA~DMAEHFRLET,
X 5-10 R L—7 D Hot-Jom V7xX b

77777777 I13C Address —--——-- ENTDAA

SDA|
Line

ormn

SDA|
e

me= =23

STARTMSB LSB R/W ACKSTART

AL —T7DSTAS #RETHE, AL—T N START 2% L £ ;

2. AL—7ODIEEHRETHEL. AL —TT FL X (7bit) L} Read #:/E (1'b1)
FEEL, v~ AX—ACK b ET ;

3. ~TAX—AASEHERETHLE, vAX—NACKEZEEFELET;

4., T AX—|TENTDAA E— RIZRD AL —TIZHAFTIv I T RLAZE DY
TFE7;

5 HBEOEEX. v~ AX—0RETHEELFE T TY,

54I13CSDRRAZ—D I2C ALV —T= T 4 v T DOE
AERET 1 —

Gowin I3C SDR SDRIP 1% 12C O fEE BHL L TWEJ, LA FIZ 12C [Zxd 558
FELY EEALBIEO TN LET,

=

IPUG508-1.2J 17(49)




5 @h{ERBE 54 I3CSDR Y AX —DI2C AL —T < T ¢ v T DIEABET u—

54113CSDRIP #~ A X —JIREEIZ LE T

I3C RNANT A RIVIRREIZH D56 . CMS OFREL LU TT /31 A% Current
Master JREEICT A Z N TEE T, LGYS 2R ETHE, v AX—N12C AL —
7 LEEITVET,

542 13C v AZ—TI2C ALV —FIZTF—F 2 EXALET
K 5-11 12C A L—TFI2 1 F— 2 3 EXATES

12C Address Register Address Data ~ —————
. ||||H
NS L] L]
START MSB LSB R/W ACK ACK ACK STOP
K 5-12 12C A V— T I T —# # EEALHS
BEEEEE LTTTTITT TINETTT H
//
L L |\|||||
vx& @STASEF%: RETDHE, TAL— ﬁxSTART%%’%iLiT
2. VAX—ODIEEHRETHL, 12C AL —T7T7 KL & (7hit) KO Write #(F
(1'b0) Z#%EEL. AL—7 ACK b7 ;
AL —T7NACK ZiEELET;
4, < AH—ODIEEZREL, LY AXT RLAZKELT, AL—7 ACK %7
HET
5. AL—7MMWACK ZEELET;
6. VAX—D DIEEZHREL, EZIAL LV YAZT RLAHOT — X (8bit) & 417
LT, AL—7 ACK b £1 ;
7. AL—7MNACKZEELET ;
8. 6 2: 7 DOTFNEZATENEY KT &, BEROT — X2 FE L, B ICERO LY

EXATZ LN TEET
0. vx& D STOSEBZH/ETHEL, v AX—7 STOP Z %k L £,

54313CSDR~VRAZ—TI2C AL —TME DT —F 2HELES
K 5-1312C A L—7 06 1 5 —F R A B35S
T el (TT 7T T T T
RSN RENENE mu |||||U

12C Address Register Address
STARTMSE LSB R/W ACK ACK START MSB LsB ACK STOR
I2C Addr

W [TTTTTTY [ TIIT0TT] [TTTTTT] U
s ENERREEE EREENEE

~ AR — @STAS&.%—%.@E#%& vm;w 75>START%§%EL$T B
2. wAZ—ODIEEZRET DL, 12CT FLx (Thit) KO Write #:/E (1°'b0) %

EREL, AL—7 ACK b E 1 ;

[T |

Sda Line

e =

=

w

orm;

=aorz

DUMMY WRITE

5-14 12C & v~7‘7b>6*’£§?§c—7“~5 PR AHAWDEA

== mm
=

=
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5 Eh{EEE 54 I3CSDR VA Z—D I12C AL —T < T (7 OIEAREET7 v —
3. AL—7NACKZEZEXELET;
4, < AX—ODUIEEZHZEL, LY AXT RLAZKEFELT, AL—7 ACK &7
HET
5, AL—7MNACKZXELET ;
6. VAX—DSTAS ZXETHE, vAX—N START 23 L £ 7 ;
7. wAX—ODIEEZRET DL, 12CT FL A (7bit) &' Read #/E (1'b1) %
EEL, AL—7ACK b ET;
8. AL—7MNACKZXELET;
9. AL—7MNRFyr—% (8bit) #EFLET ;
10. v~ AX =N ACK Z5E L £ 7 ;
11, A7 v 79 & 10 Z#V KT & IEFRIEBOT —F 25t Rb Z LN TEE
7T
IPUG508-1.2J 19(49)




6 J& M 6.1 Yrv=s hERHL

655
61 7v=y F#BEL

Gowin YunYuan Y7 b7 =7 ZLE) L=, “File>Open ..." %27V v 7 L C,
“OpenFile" ¥ A 7 u /Ry 7 AZMEET, LT =r N7 7 AL (*.gprj)
IR LT, M6-1IRTEY, Yuvzos MaEEd,

R

Tuv=y RIS OOFERD Y ET, ho 7'z 2 p 54— 72 Iz
2V /4, Gowin YunYuan Y 7 A Dz 72— ~==2 7/>5 YunYuan V7 ;T
= T D52 7 2 PEASESIRLTE IV,

K617 aY=2 bEBAL

7 Hle Edit Project Tools Window Help =)=
Oelg = Nnis&
Desicn 8 x [ 1025 .I(sdaOuc_1), -
. 10426 .OEN (unZ_sdaPullOen_i)
i3c_testl - [E:\TDE\Ide testhide tc| 1459 .
GWIN-9-LOFP144-6 10428 // Bl0:56¢
4 1 Verilog Files 10429 [] \(I3C_REG)/(ISC_REG top) u_i3c_tep_inst (
10430 .LGYS (LGYS) ,
13C_REG top.v 10431 .CMS (CMS) ,
aw_plly 10432 .ACS (ACS) ,
. 10433 .BAS (BA3),
testiSc M. topy 10434 _5TOS (STOS) ,
10435 .STAS (STAS),
10436 .LGYO (LGYO) ,
- = x|| 10437 .CHO (CMO) ,
10438 .BCO(ACO) ,
| Design Summary 10339 RO (BRO) ,
4 [F User Constraints 10440 -S10(SI0) ,
1 Floordi 10441 . 5TOO (STOO) ,
i FloorPlanner 10442 .STAO (STAO) ,
| Timing Constraints Editor 10443 .LG¥C (LGYC) ,
4 (D Synthesize (Synplify Pro 10444 -CHC (CHC)
el E ymplify Pro) 10448 .BCC (ACC) ,
Synthesis Report 10446 .BAC (BAC) ,
Netlist File 10447 SSIC(SIC),
r 10448 .5TOC (STOC) ,
4
BRecofiin 10443 .STAC (STAC),
Place & Route Report 10450 .STA_HD_S(STA_HD S),
Timing Analysis Repart 10451 .SEND_AD_HIGH_S (SEND_AD_HIGH_S),
Porte & Pine Fo 10852 . SEND_AD_LOW_S (SEND_ED_LOW_S) , L
rts & Pins Report 10453 .ACR_HIGH S(ACK HIGH 5), [
Power Analysis Report 10454 .ACK LOW 5 (ACK LOW 3), z
1 Program Device Al Iz | 0
o IP Core Generator v 13C_REG_top. v B | ¥ test_i%c M_top. v
(Output F X
Info (TADOO1) : Timing analysis completed. A
Info (FSD001) : Bitstream generation in Progress......
Info (FSD002) : Bitstream generation completed.
Info (EWD001) : Power analysis completed.
Info (CMOO00B) : Generate 'i3c_testl.pawer.html' file completed.
Info (CMDOOB) : Generate 'i3c_testl.tr.html' file completed.
Info (CMDOOB) : Generate 'i3c_testl.rpt.html' file completed.
Info (CMDOOB) : Generate 'i3c_testl.rpt.txt' file completed.
Info (CMDOO1) : Wed Oct 25 10:46:44 2017
[
Outpnt | Error | Marning | Info |
In: 10452  Col: 25
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6 It 6.2 Gowin I3C SDRIP ® =1— /L

6.2 Gowin I3C SDR IP @ 22—V

Gowin I3C SDRIP X Master % Slave IZF &L TRV, a— 17k X XFE LT
9, 7277, ¥ 6-3 ® Module Name } O} File Name #{£1F L C. Master & Slave %
KT H0ENRH Y 3, BEEEMEFIRIZLLTO@EY T3

GowinYunYuan Y 7 U =27 DA =a2—Mm5, “Tool>IP Core Generator’ ®JIg|Z
7V w7 LET  KE6210-TA v F—T 2—AREREINET ;

GWIN-9-LQFP144 72 & BT NA ZZ IR L ET ; A ¥ — 7 = — A1
D*Name” 7 4 > Ry TUBC" 2 X7 N7 Vw7 35L, K63 IInd A ¥—7=x
—ANKRENET ;T I7ANVIAF T a T, OKREZ Y v 7358,
I3C_REG_top Module Z4mk L £,

R

Gowin I3C SDR IP % I2C/SPI/UART Slave ti@fEL ¥4, Zok iz, fMhd
Gowin YunYuan Y7 b =7 2B UL CEBTHZ N TEET, Z I TiE, 13C
SDR B Di&(E % Fllc 2 — /L OB 24T\ E 5,

B 6-2 IP Core Generator f ¥ ¥ —7 =—2A

GOWIN FPGA Designer — [IP Core Generator] =10l x|
. File Edit Project Tools HWindow Help ===
INEEETETRNEY o &

Desien 8 X
- Target Device: G LF-UVILA144CE/ IS [ |
Bl master - [E:\GHProi\ddr readss _A]
—[E] eim-urerniaace/1s Hame
B Verilog Files B Hard fodule I3C SDR
{ @ Block Memory
= Cache sv :
CLOCK
Core. sv : © -
HEC= 8 -
Encader1fd
ncodar1ie. sv | ooP User Flask Information
Encoder325, sv & SoEt IF Core
Encoders3. sv &0 coRnIc Type: 13C SDR
I3cPhy. sv B Complex Multiplier Vendor: GOWIN Semiconductor
Selkfen. =7 DR Summary: GW I3C IP supports a high-speed, low-power, and other critical
dejitter. sw - DIVIDER features that are currently covered by 12C and SPIL. The structure of
gw_pll. v — & [ FET the IP provides registers that enable users to control and implement
master. 5w FIFO specific functions flexibly. This version supports base SDR mode.
- Logic Comstraints (FIC) = = 13
: e £ il I3C DD eXtensien
o fde |
i o 4| i I3 SIR
Frocess g X B WIFL
- - PSEAN
i | Design Sunmary -
[ [ RAM Based Shift Regis
2 [0 User Constraints - BB SIRM Controller
4| FloorPlammer
Lo Timing Constraints Editor
B (2 Synthesize (Synplify Fro)
; Synthesis Report
Wetlist File
El- ) Flace & Route
Flace & Route Report 4 | | Copyright® GOWIN Semiconductor. All Rights Reserved.
Timing Analysis Repert =l Start Page =HEE Design Sumnary [ IF Core Gemerater [0 |
Dutput & x
Open project: E:\GWProj\ddr read masterEND\master\master.gprj

Output | Error | Werning | Info |

0 [z

IPUG508-1.2J 21(49)
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X 6-3 Gowin I3CSDRIP A V& —7 = — 2R

I3C SDR T

File
Lo Target Dewice: GW1H-UVILO144CE/IS
= LoD e
e Create In: IE WEFrojhddr_read_masterEND\mastertsrc\I3C_REG_top |
- bl Module Name: |13c REG_top File Wame: |13c REG_top [ 4dd to Current Froject
STSE
STAD AT -
L .
L oetions |
aze
AT o . . P
e STA HD: STO SCL LOW: |3 3.
= s SCL LOYW: 5TO SCL HIGH: z
=
sTAaE o [~ SCL HIGH: SEND DA SCL LOW: 3
sera_m_mce_T
RN mATYEaAca [~ SEWD AD SCL LOW: |3 SEND D& SCL HIGH: 2
nzie_pam_x

ATI_LTW_E SEEUET ] SEND AD SCL HIGH: |2 ECYE DA SCL LOYW: 3
sTo oS
STT_LTW_S 3502 ACE SCL LOY: KCVE DA SCL HIGH: z
son_ms_ren_x

SE0_DA_LTW_S sTEr o e ACK SCL HIGH: z = SLAVE STATIC ADDEESS: T hIEIS

AT _DAHIE_S

NANANAN

IR R R RN E R E R R R RN E RN

ARERALELE AL Generation Config
Py

oira) SCL_FL i

scLAra) | Dizsble I/0 Insertion
soLpo) 508

=3

=3 oo

cuxc

&l

0K I Cancel Help

6.3 Gowin I3C SDRIP DA > A Z A4k

7rYx 7 MZEITHIS3C_REG top DA » A& AkiE, X 6-4 /-3 8D T
75
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 Ele Edit Project Tools Window Help _[5]=
(] 18| =] e NHlios&
Design & x|| 67 Lena a
” - - 68 assign led4 = rst;
ie_testl - [BMIBIs testhide | gg gy _PLL gw pll (.clkout(clkl), .clkinm(elk)):
GWIN-9-LQFP144-6 70
4 [ Verilog Files i
72 E[3C_REG_top master|(
I3C_REG_top.v 73 LGY5, CMS, ACS, RAS, 5T0S, SIAS,
gw_pllv 74 LGYO, CMO, ACO, RRO, SIO, STOO, STAO, B
test % M top 75 LGYC, CMC, ACC, RAC, SIC, STOC, STAC, E
e top: 76 STA_HD_S, —
77 SEND_AD HIGH S,
78 SEND_AD_LOW_S,
Fa— ax|| 79 ACK_HIGH S,
80 BCE_LOW_S,
I Design Summary 81 5TC_HIGH_S,
4 [JF User Constraints 82 STO_LOW_S,
3 Floord! 83 SEND_DA_HIGH S,
= Roorklanner 84 SEND_DA_LOW_S,
¥ Timing Constraints Editor 85 RCVE_DA_HIGH S,
4 (D synthesize (Synplify Pro) :: RCVE_DR_LOW_S,
Synthesis Report el ADDRESS_S,
Netlist File EE] PARITYERRCR,
# %0
P
@ Place & Route 91 DI, DOBUF, DO, STATE,
Place & Route Report 92 5CLH, 5CLL,
Timing Analysis Report 93 sda, scl, sda_pull, scl pull,
Ports B Pins R 94 CE, rst, clkl
rts & Pins Report £ “ifdef DEBUG REG
Power Analysis Report 98 ,dbg ABTR -
B4 Program Device < W . | J
557 IP Core Generator Lt I3C_REG_top. v & test_i3e M_top. v %] ‘
(Tt put & X
Info (TAO0D1) : Timing analysis completed. a
Info (FS0001) : Bitstrean generation in progress......
Info (F50002) : Bitstream generation completed.
Info (PW0001) : Power analysis completed.
Info (CMO008) : Generate 'i3c_testl.power.heml' file completed.
Info (CMOO08) : Generate 'i3c testl.tr.heml' file completed.
Info (CM0008) : Generate 'i3c_testl.rpt.html' file completed.
Info (CMO008) : Generate 'i3c_testl.rpt.txc' file completed.
Info (CM0001) : Wed Oct 25 10:46:44 2017
(4
Output | Errer | farning | Info |
In: 71 Col: 0

6.4 Gowin I3C SDR IP DO i#y

Gowin I3C SDR IP @ SDA\SDA_PULL, SCL\SCL_PULL /¥, GWIN9K @ IOB
(ZHIF ZAT O R B Y £,

6.5 bitstream 7 7 £ VD ARK,

MBI ZAT - T2t Bk, BliE/V—T 4 > 7 %38 U C, bitstream 7 7 A L %
AR L%, Gowin # > n— K7 —7/L%8 L T, bitstream 7 7 A /L ZBAFE A
WEITT A MERICF D m— T DL TARM U F—Tx2—R Lo Tw A
H— L AL =T OBERRPBIIITE £,
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7 54T

71 %47

751527

71 37AIT

IPUG508-1.2J

I3C SDR IP ® % A X > 7%, 13C SDR Master £ > % —7 = — A KN I13C SDR
Slave f VX —T = —ADXA I LT BEXABRZAILVT XL FIv I T R
ZE)YTHAI LT, Bl ZA I, Hotjoin 24 I v T hEHET,

K 7-1 BEZIAHRT —ZEAIVT

s L [ 101 M e
SCL

[5E] N

STAS Il
B I 1 1 1 /
sic 1 I I 1
corestate [7:0] §* 5 CN STA §_* 5_CM_SEND_AD 55 CH_* 5_CM_¥_SEND_DA s om_* S_CM_V_SEND_DA 5_CM_* S_GM_W_SEND_Da s+
— -~ N
X 72 BAMYT—FFA I T
~
e [ 1 Il
st gy E IR EpEyp! EpE RNy
oS
sms
sm0 1 1 T
st l I
corestate[7.0] S0+ S0t soMsTR some S_oH_SEND_8D 5o <o FERD_SL S ov s o ke 5_oM READ L 5ot s_o_sL_ExD
D0[7-0] 01 3 6 d 1b 37 6 de bd b £6 ec d b0 K0 cO BD D 1 4 8 10 0 40 8 1 2

X 7-3 SETDASA Z A X7

o ] 1 n 1N M iy O
SCL '

ots 1]

STAS I I
i
SI0 [l [l ™l M =
s | 1 1 | I |
corestate[7:0] |- S_OM STh S+ 5 CM SEND AN  S5*5_* 5 ON W SEND DA 5% S CH STR S * S GM SEWDAD  S%5*  SOMVSEND DA S
g >
B 7-4 ENTDAA A I 7
soa LI_—I—liIJI_I—\_F_l"_ﬂ_ﬂ_l_l_ﬂ_rLI_I—]_ 1y Ny S|
St i 0t 11100 101 10 1 O 0 00 0 0 5
os |
s 1 1
s 1 M I I | Nl M I I I I
s 1 1 | 1 1 1 I | I | 1 |
coreStats[1:0] | S_UN® + 5_CH SENDS ++ S_GN_W_SEW +S_GN* * S_CN_SENDS + S_CH_DAA_READ S_CHDAB 40 5 CHe et s_tie
>~ N >
X 7-51BIl %A I
s 1 1L LI 110 | N | LT [ 1
su JLILTL ML TN LT ML LU T LTI
mastar s
STAS Il
s10 L1 |_|“ ]_’% ’_J‘W M
CoreState[7:0]  S_ON S+ 50M S+ S_IOLE S 0N LINE S+ _ox_sewn_an s+ 5o o _FEAD SL o S_om_rzan_su S 5ot S_oN_FeaD s Sesomcs sowsm s oLwma
alave sThs
corestate[7:0]  SSLese  SIIE ssLsm s st_sew_a0 B EEREY B BT ) s EERE) S+ sSIE sSinEe  SSLROEM
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7 54T

71 %47
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X 7-6

mastar

corestate[7:0]
s

sths
corestate|7:0]

lave

Hot-join # A IV 7

I
SN+  SCOHMUSENDDA S+ SGNSTA
R SSLWDA  5se5 s
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8 V77 LUATYA L 8.1 U 77 LU AT A L Db

)77 LYy AT A v

81U 77 Ly ATHWA L DKRE

KV 77 LU ATFHA 0%, FIZIBCSDR v A% —K (X IBCSDR AL —7 Did
BEBRAET 20ICHWL I, EEREIEIILL T2 E8AE T v AX—RNTH) EXIA
HEE (AL —T77 FLABLOEZIALBIEE v b 8haa DiE(E, VIUAXT R
L Z 8h55 DIXE. EHICAL—T ~D 8h56 NHIhE5 128 By hF— X DEX
AT

82V AZ—D KT L_YLTH A

VYAX =D by T LT YA L topVIZOWN TR ATER9L Z S L TFE W,
T TIE, RSB ARSAZITVWET

1. topV IFHBEHOR— N EERLTEY, W OO KR— MIEZIN TS
OO, —FFIZREHATT, 20X 52T 2 BrE, MohOESEBH LT
WA, BRE NGO TER— MIGIEFEL LN TELHDTT,

2. topVIEEILT vy DFEEESE. Yy 2BRE, T FOEZIRBLETERS
HDHDITHNET,

a). counter Y7 ETa—/ I ay ZDEREESAICHVWENET, £T
50MHz ® 7 v~ 7 JEHE DS PLL JEEE S FEIC LV 10MHZ 1272 0 £ 7,
WIZ counter ¥ 7 ¥ = — )LD EFEE S EIC L - T 10KHZ 12720 £7,

b). deUstb +7EVa—/L: F—T v XRETT,

c). HEXIAHLEY2—/1:13CSDR v AL —H— DR — k STATE 23,
FIST % 1I3C SDR DA T —X A% MIJLET, TOAT—H AT L -
T, IS T AEZ e S £ 9, il 2 1L, STATE % S_CM_WAIT_AD
L L7235 A . 1I3CSDR v A X —Hh— N3 T FLRREIZHY | A A
vayrvihtu—Z 7 R RE2ERE TE £7 ; STATE %
S CM_WAIT_ W _DA & L7284, I3CSDR v A X —H— I 7 — 4 E
ZIALFFHEIREEIZH D A v ary hua—T 37— X 2 EXALZ LN
TEET,

3. top.v Da— RIZOWT, BRI LET,

d. ZuwvZEMEmE, PLL O counter € = —/WZ k> THLBEE S 7z
%, 7 v w7 Bl 50MHz 2 10KHz (28 EyE L £,

GW_PLL myPII(
.clkout(midClk), /foutput clkout 10M
.clkin(clk_ext) //input clkin 50M
);
counter cnt1(lowOut,lowCIk,lowQOver,midClk,1'b1);
defparam cnt1.OVER = 1_000;

e). I3C SDR Master DA > A& A4k,
I3C_REG_top master(
LGYS(LGYS), .CMS(CMS), .ACS(ACS), .AAS(AAS), .STOS(STOS), .STAS(STAS),
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8 V77 LU ATHA 82 YR —D hy T LYLTHA

LGYO(LGYO), .CMO(CMO), .ACO(ACO), .AAO(AAD), .SIO(SIO), .STOO(STOO), .STAQ(STAO),
LGYC(LGYC), .CMC(CMC), ACG(ACC), .AAC(AAC), .SIC(SIC), .STOC(STOC), .STAG(STAC),
STA_HD_S(STA_HD_S),

SEND_AD_HIGH_S(SEND_AD_HIGH_S),

SEND_AD_LOW_S(SEND_AD_LOW_S),

ACK_HIGH_S(ACK_HIGH_S),

ACK_LOW_S(ACK_LOW_S),

STO_HIGH_S(STO_HIGH_S),
STO_LOW_S(STO_LOW_S),
.SEND_DA_HIGH_S(SEND_DA_HIGH_S),
.SEND_DA_LOW_S(SEND_DA_LOW_S),
.RCVE_DA_HIGH_S(RCVE_DA_HIGH_S),
.RCVE_DA_LOW_S(RCVE_DA_LOW_S),
ADDRESS_S(ADDRESS_S),
PPARITYERROR(PARITYERROR),

.DI(DI), .DOBUF(DOBUF), .DO(DO), .STATE(STATE),
.SCLH(SCLH), .SCLL(SCLL),

.SDA(j10_1), .SCL(j10_5), .SDA_PULL(j10_2), .SCL_PULL(j10_6),
.CE(CE), .RST(RST), .CLK(CLK)

B,  F—vXERE

deUstb deKey1(key1,~key_1,CLK);

Q). ToaEEAL

always @(posedge CLK)begin

if(RST)begin
dataTobeSend <=8'h55;
DI <=0;
SIC <= 0;
STOS<=0;
pass<=0;
end
else begin
if(SIO)begin
case(STATE)
S_CM_WAIT_AD:begin
DI<=8'haa;// AL —7 7T FL AJKOEEZALBIEE v hDEE
SIC<=1; //SIC #&#&EL., SI0%Z 2 VT
end
S_CM_WAIT_NACK:begin
STOS <=1;//ST0S %# & E
SIC<=1;//SIC ZixEL, SI0Z 27 V7T
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end
S_CM_WAIT_W_DA:bhegin
if(&dataCnt)begin// 7 — % HFE &AL & T L, ST0S & E
STOS <=1; /|7 =2 HEZIALMNFETH., ST0S ZRE
dataCnt <= 0;
end
else begin
DI <= dataTobeSend:;/iX 5L V2 # 245
dataTobeSend <= dataTobeSend+1;/IEFKIZHt> TF —& 2 %(3
dataCnt <= dataCnt+1;
end
SIC<=1;
end
S_IDLE:begin
pass <=1;
SIC<=1;
end
default: begin
DI<=8'h0Q;
SIC<=0;
end
endcase
end
else begin
DI<=8'h00;
SIC<=0;
STOS<=0;
end
end
end
" h).

). BHTLESOGIEHL
assign j9_4 = sda_line;//a1.0
assign j9_5 = scl_line;
assign j9_6 = STAS;

83 AL —T DLy VLYLTHA

). AL—=TDRyTLNLTHA L topy ((H8k 9.2 2BM) 1T~ A ¥ —
DRy T LT HA L EETWET, 7272, T—H BT Y 2 — %
Bpn £9,

always @(posedge CLK)begin
if(RST)begin
slaveState <=0;
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end
else begin
if(SIO)begin
case (STATE)
S_SL_W_DA:begin//slave recieving write data
if(ramIndex ==dataNum)begin
writeBuf[ramlIndex] <= DO;
ramindex <=0;
end
else begin
writeBuf[ramlndex] <= DO;
ramindex <= ramindex+1;
end
end
endcase
end
else begin
case (STATE)
S_IDLE:begin
SIC<=1;
end
S_SL_RCVE_AD:begin//slave receiving address
AAS <=1;
end
S_SL_SEND_W_ACK:begin//slave sending ack bit for a write address
ACS <=1,
end
default:begin
AAS<=0;
ACS<=0;
SIC<=0;
DI<=0;
end
endcase
end
end
end

IPUG508-1.2J
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8.4 R — K L~V DiEks

VBRI ZAT - 121, Bk, BB/ —T 4 > 7 %@ U T, bitstream 7 7 1 /L %
AR LET, Gowi ¥ 7 u— R —7)L %38 U C., bitstream 7 7 1 /L% % HAR
FRFTAMNERICF Y e —RTHE  TAMMUY A —Tz2— AL T AH
— AL —THOBEREDBHTEEST, K 77 L ATHA R, F TR
— FHFREHEH LT, 13C SDR v A —H— 3L 2 L —T7H— [ DilfE & 588K
SHFET, BB, 150 GWIN-9K FEARIZ IBCSDR v A X —H— "% AfL, 9 1
DD GWIN-9K FEMIZ I3C SDR A L —TH—R"Z ANFE T, TD7=d, HERED
BEGEIT 3ARDOBMN LI T 1 AL SCL, 1 AL SDA, 1AL GND T, K~
7AME, UTFTOBRESEZIZTHIENTEET

I0_LOC "clk_ext" 6;

I0_LOC “clk_in" 56;

IO_LOC "key_1"43;

IO_LOC "key_2" 44;

IO_LOC "key_3" 45;

IO_LOC "led_3" 47;

IO_LOC "led_4" 57;

IO_LOC "led_5" 60;

IO_LOC "led_6"61;

I0_PORT "clk_ext" SINGLE_RESISTOR=0OFF;
IO_PORT "j10_1" PULL_MODE=NONE;
IO_PORT "j10_5" PULL_MODE=NONE;
IO_PORT "j10_2" PULL_MODE=NONE;
IO_PORT "j10_6" PULL_MODE=NONE;

8.5 & RBLH

IPUG508-1.2J

K77 LU ATHA 0T, e Aa—7%8H LT SCL., SDA AIE LW
EOMEHNLET, £DIEH, STATE. DI, DOBUF &\ - 7= Bus U5 5 % @il
LEZWEAIZE, vy - T4V oRME2BEID LET,
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91 v AF— bk FLYLTHA

AR — RNy T LUV TFH A oo a— RFLLFO@mY ¢

module top(
input clk_ext,
input clk_in,

input key_1,
input key 2,
input key_3,
input key_4,

input sw_4,
input sw_5,
input sw_6,
input sw_7,

outputled_3,
output led_4,
output led_5,
output led_6,

output j8_3,
output j8_4,
output j8_5,
output j8_6,
outputj8_7,
output j8_8,
outputj8_9,
output j8_10,
output j8_11,
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outputj8_12,
outputj8_13,
output j8_14,
output j8_15,
outputj8_16,
output j8_17,
output j8_18,
input j8_19,
input j8_20,
input j8_21,
input j8_22,
input j8_23,
input j8_24,
input j8_25,
input j8_26,
input j8_27,
input j8_28,
input j8_29,
input j8_30,
input j8_31,
input j8_32,
input j8_33,
input j8_34,
input j8_35,
input j8_36,
input j8_37,
input j8_38,

output j9_3,
output j9_4,
output j9_5,
output j9_86,
outputjo_7,
outputj9_8,
output j9_9,
output j9_10,
outputjo_11,
outputj9_12,
outputj9_13,
output j9_14,
outputj9_15,
output j9_16,
outputj9_17,
outputj9_18,
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outputj9_19,
output j9_20,
output j9_21,
output j9_22,
output j9_23,
output j9_24,
output j9_25,
output j9_26,
output j9_27,
output j9_28,
output j9_29,
output j9_30,
output j9_31,
output j9_32,
output j9_33,
output j9_34,
output j9_35,
output j9_36,
output j9_37,
output j9_38,

inout j10_1,

output j10_2,
inout j10_5,

output j10_86,
input j10_9,

input j10_10,
input j10_13,
input j10_14,
input j10_17,
input j10_18,

input j11_1,
input j11_2,
inputj11_5,
inputj11_86,
input j11_9,
input j11_10,
input j11_13,
inputj11_14,
input j11_17,
inputj11_18
);
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wire midCIk;

GW_PLL myPII(
.clkout(midCIk), /foutput clkout 10M
.clkin(clk_ext) //input clkin 50M
);
wire lowCIk; /110K
wire lowOver;
wire [31:0] lowOut;
counter cnt1(lowOut,lowCIk,lowOver midClk,1'b1);
defparam cnt1.OVER = 1_000;

wire veryLowCIk; /IM10Hz

wire veryLowOver;

wire [31:0] veryLowOut;

counter cnt2(veryLowOut,veryLowClk, veryLowOver midClk,1'b1);
defparam cnt2. OVER = 1_000_000;

wire secondCIk; /IMHz

wire secondQOver;

wire [31:0] secondOut,;

counter cnt3(secondOut,secondClk,secondOver,midClk,1'b1);
defparam cnt3.OVER = 10_000_000;

localparam S_IDLE = 8'h00;//-----state idle
localparam S_CM_STA = 8'h01;//-----state current master send start
localparam S_CM_WAIT_AD = 8'h02;//---—-state current master wait user for address
localparam S_CM_SEND_AD = 8'h03;//-----state current master send address to slave
localparam S_CM_ADRS_ABTR = 8'h04;//-----state current master send address but arbitrate
lost
localparam S_CM_ADRS_ABTR_OK = 8'h05;//-----state current master send address but arbitrate
lost
localparam S_CM_WAIT_ACK_HF = 8'h06;//-----state current master wait slave for ACK with
handoff
localparam S_CM_WAIT_ACK = 8'h07;//-----state current master wait slave for ACK without
handoff
localparam S_CM_WAIT_NACK = 8'h08;//-----state current master recv NACK
localparam S_CM_WAIT_W_DA = 8'h09;//-----state current master wait user for write data
localparam S_CM_W_STA = 8'h0a;//-----state current master send wAddress rcve ack but
start
localparam S_CM_W_STO = 8'h0b;//-----state current master send wAddress stop
localparam S_CM_W_ACK_STO = 8'h0c;//-----state current master send wAddress rcve ack but
stop
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localparam
localparam
localparam
localparam
localparam
localparam

localparam
localparam
localparam
handoff

localparam
localparam
localparam
localparam

localparam
START
localparam

localparam

localparam

localparam

localparam
localparam
localparam
localparam
localparam
localparam
localparam
localparam
localparam
localparam
localparam
localparam
localparam
localparam
localparam

assignment read 8 Bytes

assignment write 1 byte

assignment, slave ack the dynamic address

assignment, slave nack the dynamic address

‘ifdef DEBUG_REG

S_CM_W_SEND_DA
S_CM_SEND_DA_OK
S_CM_READ_SL
S_CM_READ_SL_OK
S_CM_READ_OK_SlI
S_CM_SL_END

= 8'h0d;//-----state current master send writing data
= 8'h0e;//----- state current master send data OK
= 8'h0f;//-----state current master read slave
= 8'h10;//-----state current master read slave ok wait T bit
= 8'h11;//-----state current master read slave recv continue SI
= 8'h12;//----- state current master read slave recv end tbit

S_CI2CM_W_SEND_DA = 8'h13;//-----state current 12C master write sending data
S_CI2CM_SEND_DA_OK = 8'h14;//-----state current I2C master send data OK
S_CI2CM_WAIT_ACK_HF = 8'h15;//-----state current 12C master wait slave for ACK with
S_CI2CM_WAIT_NACK = 8'h16;//-----state current 12C master recv NACK
S_CI2CM_READ_SL = 8'h17;//-----state current 12C master read slave
S_CI2CM_SEND_ACK = 8'h18;//-----state current 12C master send ACK bit
S_CI2CM_SEND_ACK_OK = 8'h19;//-----state current 12C master send ACK bit OK

S_CM_LINE_STA = 8'h1a;//-----state current master reponses slave initated

S_CM_DAA_READ = 8'h1b;//-----state current master enter dynamic address

S_CM_DAA WRITE = 8'h1c;//-—---state current master enter dynamic address

S_CM_DAA_SL_ACKDA = 8'h1d;//-----state current master enter dynamic address

S_CM_DAA_SL_NACKDA= 8'h1e;//-----state current master enter dynamic address

= 8'h1f;//-----state slave recive line start
= 8'h20;//----- state slave start
= 8'h21;//-----state slave receiving address
= 8'h22;//-----state slave sending ack bit for a write address

S_SL_LINE_STA
S _SL_STA
S_SL_RCVE_AD
S_SL_SEND_W_ACK

S_SL W_DA = 8'h23;//-----state slave recieving write data
S_SL_W_DA_NINE = 8'h24,//-----state slave recieving the ninth bit
S _SL_R DA = 8'h25;//-----state slave sending read data

S_SL_SEND_R_ACK
S_SL_R_DA_NINE
S_SL_SEND_AD
S_SL_RCVE_ACK
S_SL_CCC_W_DA
S_SL_DAA_READ
S_SL_DAA_WRITE
S_SL_DAA_ACK

= 8'h26;//----state slave sending ack bit for a read address
= 8'h27;//-----state slave sending the ninth bit
= 8'h28;//-----state slave sending an address
= 8'h29;//-----state slave receiving the ack bit
= 8'h2a;//-----state slave receiving the Ccc data
= 8'h2b;//-----state slave sending 8 bytes x 8bits
= 8'h2c;//-----state slave receiving 8bits
= 8'h2d;//-----state slave sending the dynamic address ack bit

IPUG508-1.2J

35(49)




9 IMTER 9.1 YAX—F v T LT WA

wire dbg_ABTR;
“endif
wire CMS;
wire STAS,;
reg LGYS, ACS, AAS, STOS;
wire LGYO, CMO, ACO, AAQ, SIO, STOO, STAOQ;
reg LGYC, CMC, ACC, AAC, SIC, STOC, STAC,;

reg STA_HD_S,
SEND_AD_HIGH_S,
SEND_AD_LOW_S,
ACK_HIGH_S,
ACK_LOW_S,
STO_HIGH_S,
STO_LOW_S,
SEND_DA_HIGH_S,
SEND_DA_LOW_S,
RCVE_DA_HIGH_S,
RCVE_DA_LOW_S,
ADDRESS_S;

wire PARITYERROR,;

reg [7:0] DI=0;

wire [7:0] DOBUF, DO, STATE;

reg [7:0] SCLH, SCLL,

wire SDA, SCL, SDA_PULL, SCL_PULL;
wire CE, RST, CLK;

I3C_REG_top master(
.LGYS(LGYS), .CMS(CMS), .ACS(ACS), .AAS(AAS), .STOS(STOS), .STAS(STAS),
.LGYO(LGYO), .CMO(CMO), . ACO(ACO), .AAD(AAQ), .SIO(SIO), .STOO(STOQ), .STAO(STAQ),
.LGYC(LGYC), .CMC(CMC), .ACC(ACC), .AAC(AAC), .SIC(SIC), .STOC(STOC), .STAC(STAC),

STA_HD_S(STA_HD_S),
SEND_AD_HIGH_S(SEND_AD_HIGH_S),
SEND_AD_LOW_S(SEND_AD_LOW_S),
ACK_HIGH_S(ACK_HIGH_S),
ACK_LOW_S(ACK_LOW_S),
STO_HIGH_S(STO_HIGH_S),
.STO_LOW_S(STO_LOW_S),
.SEND_DA_HIGH_S(SEND_DA_HIGH_S),
SEND_DA_LOW_S(SEND_DA_LOW_S),
.RCVE_DA_HIGH_S(RCVE_DA_HIGH_S),
RCVE_DA_LOW_S(RCVE_DA_LOW_S),
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ADDRESS_S(ADDRESS_S),
PARITYERROR(PARITYERROR),

.DI(DI), .DOBUF(DOBUF), .DO(DO), .STATE(STATE),
SCLH(SCLH), .SCLL(SCLL),

.CE(CE), .RST(RST), .CLK(CLK)
‘ifdef DEBUG_REG
,.dbg_ABTR(dbg_ABTR)

“endif

wire key1,key2 key3 key4;
wire sw4,swb,sw6,sw7;

deUstb deKey1(key1,~key_1,lowClk
deUstb deKey2(key2,~key_2 lowClk
deUstb deKey3(key3,~key_3, lowClk
deUstb deKey4(key4,~key_4 lowCIk
deUstb deSw4(sw4,sw_4 lowCIk):

deUstb deSw5(swb,sw_5 lowCIk):
deUstb deSw6(sw6,sw_6,lowCIk);
deUstb deSw7(sw7,sw_7,lowCIk)

)
)
)
)

’

reg [7:0] dataTobeSend = 8'h55;
reg [7:0] dataCnt =0;

reg pass =0;

assign CLK = lowCIk;

assigh RST = key1;

assigh CMS = key?2;

assign STAS =key3;

assign CE =1'b1;

always @(posedge CLK)begin

if(RST)begin

dataTobeSend <=8'h55;

DI <=0;

SIC <=(;

STOS<=0; pass<=0;
end
else begin

if(SIO)begin

case(STATE)
S_CM_WAIT_AD:begin

.SDA(j10_1), .SCL(j10_5), .SDA_PULL(j10_2), .SCL_PULL(j10_6),
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Dl<=8'haa;
SIC<=1;
end
S_CM_WAIT_NACK:begin
STOS <=1,
SIC<=1;
end
S_CM_WAIT_W_DA:begin
if(&dataCnt)begin
STOS <=1;
dataCnt <= 0;
end
else begin
Dl <= dataTobeSend;
dataTobeSend <= dataTobeSend+1;
dataCnt <= dataCnt+1;

end
SIC<=1;
end S_IDLE:begin pass <=1;
SIC<=1; end
default: begin
Dl<=8'h00;
SIC<=0;
end
endcase
end
else begin
DI<=8'h00;
SIC<=0;
STOS<=0;
end
end

end
wire sda_line = master.u_i3c_top_inst. SDA_LINE;
wire scl_line = master.u_i3c_top_inst.SCL_LINE;

assign j9_3 = CLK;
assign j9_4 = sda_line;
assign j9_5 = scl_line;
assign j9_6 = STAS;
assign j9_7 = STAOQO;
assign j9_8 = STOO;
assign j9_9 = SIO;
assign j9_10 = AAQ;
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assign j9_11 = ACQO;
assign j9_12 = DI[0];
assign j9_13 = DI[1];
assign j9_14 = DI[2];
assign j9_15 = DI[3];
assign j9_16 = DI[4];
assign j9_17 = DI[5];
assign j9_18 = DI[6];
assign j9_19 = DI[T7];
assign j9_20 = DOBUFJO];
assign j9_21 = DOBUF[1];
assign j9_22 = DOBUF[2];
assign j9_23 = DOBUF[3];
assign j9_24 = DOBUF[4];
assign j9_25 = DOBUF[5];
assign j9_26 = DOBUFI[6];
assign j9_27 = DOBUF[7];
assign j9_28 = STATE[0];

assign j9_29 = STATE[1];
assign j9_30 = STATEJZ2];
assign j9_31 = STATE[3];
assign j9_32 = STATE[4],
assign j9_33 = STATE[5];
assign j9_34 = STATEI6];
assign j9_35 = STATE[7];

assign led_3 = ~(secondOut<100_000 & secondCIk);
assign led_4 = ~CMO;

assign led_5 = ~SIO;

assign led_6 = ~pass;

endmodule

92 AL —T by FL_UTHA
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module top(
input clk_ext,
input clk_in,

input key_1,
input key_2,
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input key_3,
input key_4,

input sw_4,
input sw_5,
input sw_6,
input sw_7,

output led_3,
output led_4,
output led_5,
outputled_86,

input j8_3,

input j8_4,

input j8_5,

input j8_86,

input j8_7,

input j8_8,

input j8_9,

input j8_10,
input j8_11,
input j8_12,
input j8_13,
input j8_14,
input j8_15,
input j8_16,
input j8_17,
input j8_18,
input j8_19,
input j8_20,
input j8_21,
input j§_22,
input j8_23,
input j8_24,
input j8_25,
input j8_26,
input j8_27,
input j8_28,
input j8_29,
input j8_30,
input j8_31,
input j8_32,
input j8_33,
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input j8_34,
input j8_35,
input j8_36,
input j8_37,
input j8_38,

output j9_3,

output j9 4,

output j9_5,

output j9_6,

outputj9 7,

output j9_8,

outputj9_9,

outputj9_10,
outputj9_11,
outputj9_12,
output j9_13,
output j9_14,
output j9_15,
output j9_16,
outputj9_17,
output j9_18,
output j9_19,
output j9_20,
output j9_21,
output j9_22
output j9_23,
output j9_24,
output j9_25,
output j9_26,
output j9_27,
output j9_28,
output j9_29,
output j9_30,
output j9_31,
output j9_32,
output j9_33,
output j9_34,
output j9_35,
output j9_36,
output j9_37,
output j9_38,

inout j10_1,
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output j10_2,
inout j10_5,

output j10_6,
input j10_9,

input j10_10,
input j10_13,
input j10_14,
input j10_17,
input j10_18,

input j11_1,
input j11_2,
input j11_5,
input j11_86,
input j11_9,
input j11_10,
input j11_13,
input j11_14,
input j11_17,
inputj11_18
);

wire midCIk;

GW_PLL myPIl(
.clkout(midClIk), //output clkout 10M
.clkin(clk_ext) //input clkin 50M
);
wire lowCIK; /110K
wire lowOver;
wire [31:0] lowOut;
counter cnt1(lowOut,lowClk lowOver,midClk,1'b1);
defparam cnt1.OVER = 1_000;

wire veryLowCIk; /1M10Hz

wire veryLowOver;

wire [31:0] veryLowOut;

counter cnt2(veryLowOut,veryLowClIk,veryLowOver midClk,1'b1);
defparam cnt2. OVER = 1_000_000;

wire secondClIk; MHz

wire secondQver;

wire [31:0] secondOut;

counter cnt3(secondOut,secondClk,secondOver,midCIk,1'b1);
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defparam cnt3.OVER = 10_000_000;

wire tenSecondCIk; /10.1Hz
wire tenSecondOver;
wire [31:0] tenSecondOut;

defparam cnt4.OVER = 10;

‘ifdef DEBUG_REG
wire dbg_ABTR,;
“endif
reg LGYS, CMS, ACS, AAS, STOS, STAS;

reg LGYC, CMC, ACC, AAC, SIC, STOC, STAC;

reg STA_HD_S,
SEND_AD _ HIGH_S,
SEND_AD_LOW_S,
ACK_HIGH_S,
ACK LOW_S,
STO_HIGH_S,
STO_LOW_S,
SEND_DA_HIGH_S,
SEND_DA_LOW_S,
RCVE_DA_HIGH_S,
RCVE_DA_LOW_S,
ADDRESS_S;

wire PARITYERROR,;

reg [7:0] DI,

wire [7:0] DOBUF, DO, STATE;

reg [7:0] SCLH, SCLL;

wire SDA, SCL, SDA_PULL, SCL_PULL;
wire CE, RST, CLK;

I3C_REG_top slave(

STA_HD_S(STA_HD_S),
SEND_AD_HIGH_S(SEND_AD_HIGH_S),
SEND_AD_LOW_S(SEND_AD_LOW_S),

counter cnt4(tenSecondOut,tenSecondClk, tenSecondOver,midClk,secondQver);

wire LGYO, CMO, ACO, AAQ, SIO, STOO, STAO;

LGYS(LGYS), .CMS(CMS), .ACS(ACS), .AAS(AAS), .STOS(STOS), .STAS(STAS),
LGYO(LGYO), .CMO(CMO), . ACO(ACO), . AAO(AAOD), .SIO(SIO), STOO(STOO), .STAO(STAQ),
LGYC(LGYC), .CMC(CMC), .ACC(ACC), .AAC(AAC), .SIC(SIC), .STOC(STOC), .STAC(STAC),
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ACK_HIGH_S(ACK_HIGH_S),
AACK_LOW_S(ACK_LOW_S),
STO_HIGH_S(STO_HIGH_S),
.STO_LOW_S(STO_LOW._S),
.SEND_DA_HIGH_S(SEND_DA_HIGH_S),
SEND_DA_LOW_S(SEND_DA_LOW_S),
.RCVE_DA_HIGH_S(RCVE_DA_HIGH_S),
RCVE_DA_LOW_S(RCVE_DA_LOW_S),

ADDRESS_S(ADDRESS_S),
PARITYERROR(PARITYERROR),

.DI(DI), .DOBUF(DOBUF), .DO(DO), .STATE(STATE),
.SCLH(SCLH), .SCLL(SCLL),

.SDA(j10_1), .SCL(j10_5), .SDA_PULL(j10_2), .SCL_PULL(j10_6),
.CE(CE), .RST(RST), .CLK(CLK)

‘ifdef DEBUG_REG

,.dbg_ABTR(dbg_ABTR)

“endif

)

wire key1,key2 key3 key4,;

wire sw4d swh swB sw7;

deUstb deKey1(key1,~key_1,lowCIk);
deUstb deKey2(key2,~key 2,lowCIK);
deUstb deKey3(key3,~key 3.lowCIk)
deUstb deKey4(key4,~key 4, lowCIKk);
deUstb deSw4(sw4 sw_4 lowCIk);
deUstb deSw5(swb,sw_5 lowCIk);
deUstb deSw6(sw6,sw_6 lowCIk);
deUstb deSw7(sw7,sw_7 lowCIk);

parameter i2c_s_addr = 7'b000_1000;//address for i2¢ slave
parameter wr_start_addr = 8'ha0;//write and read start address
reg [7:0] dataNum =10/* synthesis syn_keep=1 */,

reg [7:0] slaveState =0/* synthesis syn_keep=1*/,

reg [7:0] writeBuf [0:2558]/* synthesis syn_keep=1 */;

reg [9:0] ramIindex =0/* synthesis syn_keep=1*/;

reg [7:0] w_cmp_buf [0:255]/* synthesis syn_keep=1 "/,

[ S e T e R |

assign CLK = lowCIk;
assign RST = key1,;
assign CE =1'b1;

defparam slave.ireginterface P_ SLAVE_STATIC_ADDRESS=7'b1010101;
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always @(posedge CLK)begin
if(RST)begin
slaveState <=0;

case (STATE)
8'n00:begin//idle
if(key2==1)begin
slaveState <=2;
end
if(slaveState ==0)begin
/D] <= {i2c_s_addr,1'b0};
// ADDRESS_S <=1,
slaveState <= 1;
end
if(slaveState ==1)begin
1 DI <= 8'h00;
1 ADDRESS_S <=0;
slaveState <= 2;
end
end
8'h21:begin//slave receiving address
ramlndex <= 0;
if(slaveState ==2)begin

end
else begin
if(310)begin
case (STATE)
8'h23:begin//slave recieving write data
if(slaveState ==4)begin
if(ramIndex ==dataNum)begin
writeBufframlndex] <=DO;
ramindex <=0;
slaveState <= 5;
end
else begin
writeBufframlndex] <=DO;
ramindex <= ramlndex+1;
slaveState <= 4;
end
end
end
endcase
end
else begin
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AAS <=1
slaveState <= 3;

end

if(slaveState ==3)begin
AAS <=0;
slaveState <= 4;

end

if(slaveState ==5)begin
AAS <=1;
slaveState <= 6;

end

if(slaveState ==6)begin
AAS <=0;
slaveState <= 10;

end

if(slaveState ==13)begin
DI <= writeBuf[ramIndex];
ACS <=1;
ramindex <= ramlindex+1;
AAS <=1,
slaveState <= 14;

end

if(slaveState ==14)begin
DI <=0;
ACS <=0;
AAS <=0;
slaveState <= 15;

end

end
8'h22:begin//slave sending ack bit for a write address

if(slaveState ==10)begin
DI <= writeBuf[ramindex];
ACS <=1;
ramindex <= ramindex+1;
slaveState <= 11;

end
if(slaveState ==11)begin
DI <=0;
ACS <=0;
slaveState <= 13;
end
end

8'h26:begin//slave sending ack bit for a read address
if(slaveState ==15)begin
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Dl <= writeBuf[ramIndex];
ACS <=1,

AAS <=1;

ramindex <= ramindex+1,;
slaveState <= 16;

end
if(slaveState ==16)begin
AAS <=0;
ACS <=0;
slaveState <= 17;
end
end

8'h27:begin//slave sending the ninth bit
if(slaveState ==17)begin
if(ramIndex <=dataNum)begin
DI <= writeBufframIndex];
ACS <=1,
ITAAS <= 1;
ramlndex <= ramlndex+1;
slaveState <= 18§;
end
end
end
8'n25:begin//slave sending read data
if(slaveState ==18)begin
ACS <=0;
slaveState <= 17;
end
end
endcase
end
end
end

wire sda_line = slave.SDA_LINE;

wire scl_line = slave.SCL_LINE;

assign j9_3 = CLK;

assign j9_4 = sda_line;//A3_0
assign j9_5 = scl_line;

assign j9_6 = STAS;

assign j9_7 = STAO,;

assign j9_8 = STOO;
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assign j9_9 = SIO;

assign j9_10 = AAQ;
assign j9_11=ACO;//A3_7
assign j9_12 = DI[0],//A3_8
assign j9_13 = DI[1];
assign j9_14 = DI[2];
assign j9_15 = DI[3];
assign j9_16 = DI[4];
assign j9_17 = DI[5];
assign j9_18 = DI[6];
assign j9_19 = DI[7];
assign j9_20 = DOBUF[0];//A4_0
assign j9_21 = DOBUF[1];
assign j9_22 = DOBUF[2];
assign j9_23 = DOBUFJ[3];
assign j9_24 = DOBUF[4];
assign j9_25 = DOBUF[5];
assign j9_26 = DOBUF[6];
assign j9_27 = DOBUFJ[7];
assign j9_28 = STATE[0];//A4_8
assign j9_29 = STATE[1];
assign j9_30 = STATE[2],
assign j9_31 = STATE[3];
assign j9_32 = STATE[4];
assign j9_33 = STATEJ5];
assign j9_34 = STATE[6],
assign j9_35 = STATE[7],

assign led_4 = ~CMO;
assign led_5 = ~STAQ;
assign led_6 = ~SIO;
endmodule

assign led_3 = ~(secondQut<100_000 & secondClIKk);
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