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113C SDR JF & #iA 48 1.2 FFR AR ELIE

FRIRIRME USB FHE#EEO . TENTRETRZE TNHE RN SRAM.
# Flash 575 Flash #.

1.2 FEREE

AT LA T R AE], % 13C SDR BEHFATNH . H—IF RRAE
A master, H—HKWRIEAN slave, #ATH AR EEL, & 1-2 F1E 1-3 By
No FerP PR 1A j10_1.j10_2.j10_5.j10_6 25 5 KM 2 1 j10_1.
j10_2. j10_5. j10_6 X NAHi%E. fE#4T 13C SDR(EN, ALk It
RIS EIE N SDA. SDA_PULL. SCL. SCL_PULL, #n# 1-1 AR,

12 AR ERKBSFEER

J10
1 2
SDA 48 3 . . 4
R:-]B - . e
i SDA_PULL 49 i B
FPGA 1 I o« ||
as Master :; . . :2 ) \
SCL 50 - .« . -
" + . @
R52 2 IR P _\
SCL_PULL 51 o DI \
—l GNO  DC3_Header_20P_ZRO0TD -
Board 1
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SDA 48 s |,
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. SDA_PULL 49 R . 4
" Star g iy g
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213C SDR il ifl SZ 46 S5 2.1 BIFEAN4
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213C SDR i #5253 SE i

2.1 BlIET4A

AFALL 13C SDR Fi#1E NI/ 28 13C SDR 15, ¥ 13C SDR £#4;
[¥] sdata. sdata_pull. scl. scl_pull 73 375 & ¥ & (1) j10_1.j10_2.j10_5.
j10_6 51 E, Jfi@Eid =4 1I3C SDR master 5 slave ilif5 . £ master
ithd, keyl, key2, key3 4= H| EAIE 5. CMS (master &[5
5. STAS {55, 1f slave B, keyl &=l A5 5

2.2 JE R 25

AT IR S (R S, BRI T L A BT 1Y) bitStream 3044, master.fs
N#3] Board 1 i~ Master, slave.fs [#i#l] Board 2 % Slave.

Yt master. slave [ bit SCEHF FEEITF AR, A5 260 slave #E4T & A7
BE, BIEF slave JFRMRIT) keyl #44##, SRJG % master H# T E A7, %K
master 1% ] keyl; #RJ5 EAL CMS, Fh&HECE N Master, ElF% K master 17
11 key2; fxJo B master 1] STAS 55, 1%~ master ?l‘}iE’J key2° I
zjﬂﬁ‘* LL/T/BZ%"E?%EXB’J%%‘ HRWE 2-1 Prow, HAiliE 10y SDA {5
5, J@IE 2 {7 SCL A5

N T IR RUR B EERE RSB IBIY, Seh M IR U iR
N 10KHz, SCL #i# % 4))y 2KHz.
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3 AT HIHFIFEA 48 13C SDR KR FH )51 3.1IP Btk Al SR

3 B FH| 5= 4R 13C SDR HIN R 7%

3.11P flfk. ELESEE

AFWHE Y 13C SDR #btdy 1. 8.0 i IDE [ 13C SDR IP Btk Bk
1%, PRIGTE master. slave R FEN S H T 1I3C SDR #E R 34T SE45114L
HR B EE e, B IP A AL 13C SDR Bk it BRI W T Fis:

1. #T7F IDE #f4 ii"New Project”, Fi%##RTL Project”, Wik 3-1 fis.

&2 =]
31 IEIHITE
Huick Start
% o
Hew Project. .. Open Froject.. Open Example Froject..

Teo1= LimiNew Project

S R

Synplify Fro FloorPlanner Timing Constraints Editor

Uszer Marmals Z.iﬁgRTL D'Pjed_rw — 9 ﬂ"-.’-‘ 1

\\
E B
Marmal for GHZA Maunal for GH1H a RTL Project

. Post-Synthesis Project

Create a KIL project.
Tou will be sble to add or ereate KL sources, run synthesis,
place & routs, and program your device.

==

2. 1E# device, AT FEVER GWIN-9ES -LQFP144 3%, 4 3-2 ffs.
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T HIHTBIFEA 48 13C SDR HIRFH 515 3.1IP Btk Al SR

& 3-2 Select Device

r
4y Mew RTL Project Wizard u

Select Device
Project Name

) Specify a tarzet deviee for your project.
$‘ Select Device

Filter

Sunmary

Series:  |GHIN v| Device: [stim-aEs x|

Package: |LAFF144 -]
Speed:  [CB/IS x|
Part Number Device Package Speed Voltage IO LUT FF

GWIN-LVILQ144C6/15 GWIN-9ES LOFP144 Co/15 LV G4

80
I T S R T R R

“ m 3

3. THEAIE5ERG, X IP Core Generator (|Eii") I CanE 3-3 pr),
X 13C IP B HEATHCE (il 3-4 Fras) i ok %41 4E i 1I3C SDR
ik,

& 3-3 IP Core Generator

B - Canmease © ~ e~ nSapssaaeme ) 1
| File Edit Project Tools Window Help

DeRg Siex s Bis@

Design & X

| |

4 | master — [E:\IP Core\I3C\writem
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[ 3-4 I3C SDR #RRECER T

- 5
W IP Customization -—— M
13C SDR %
s
File
-z Target Dewice: GRIF-LVILQ144CE/IS
:l‘: == Create In: E:AIP_CoretI3C_refdesigntI3Chw_riproject_MisrciISC_REG top
= Eind Module Hame:  I3C_REG top File Name: I3SC_REG_top Add to Current Project
—
= sTAn ==
e Options
—® o asc [
- A
b = STA HD: 20 = STO SCL LOW: 3 =
—.
s . SCL LOW: 3 = ST0 SCL HIGH: 2 %
— 5Tac
s s SCL HIGH: 2 = SEND Dh SCL LiW: 3 :
= STNO_AD_MIGH_S
[ P Y SEND AD SCL LW: 3 = SEND Dh SCL HIGH: 2 %
— AT HIGH_S
e s EEp . SEND AD SCL HIGH: 2 : ECVE Da SCL LOW: 3 %
[ E—
[N P —_—— ACE SCL LOW 3 = ECVE Dh SCL HIGH: 2 =
= saND_DA_HGH S - o
N S ACE SCL HIGH: 2 = SLAVE STATIC ADDRESS: T'h 13
e ACVE_DA HIGH_E
—Acve_oaLon_s T Generation Config p— " . .
Y WRIREREMEL, MEsdok
e O(T2) SO_FULL . .
P Dizable I/0 Insertion
= ST S0 M-
—{ s
— 25T SCL [
— o
[ 0K ] [ ) ] [ Help

4. AR 13C SDR Bid5, [m TR top.v CEUIISCAE) . counter.v,
deUstb.v DL Z Bt & PLL fibk, & 3-5 LA slave AHI44 T 13C SDR ]
slave HHRAC & .
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3 AT HIHFIFEA 48 13C SDR KR FH )51 3.213C SDR IP (4% 518

[& 3-5 slave TIERE=E
. e ———————EREP}Y}Y}TY .
{,‘oﬂ‘; GOWIN FPGA Designer - [ENP_Core\[3C_refdesign\I3C\w_r\project_S\src\top_S.v] EE
o = - —— e W - -
:"/| File | Edit Project TJools Window Help =S
R ELEE . RS
Design 8 x|[223 wire [7:0] DOBUF, DO, STATE: ~ I
: 224 reg [7:0] SCLH=0, SCLL=0;:
4 slave = [EAIE CoredI30r)| 555 ppire SDR, SCL, SDA PULL, SCL_PULL;
G H-UVALE 1 4406+ 226 wire CE, RST, CLK:
4 Verilog Files 22
228 [[]I3C_REG top slave |
¢ I3C_REG topw 229 T .LGYS(LGYS), .CMS(CMS), .ACS(RACS), .AAS(BAS), .STOS(STOS), .ST.
. counterv 230 .LGYO{LGYO), .CMO(CMO), .ACO(RCO), .ARO(BRO), .SIO(S5I0), .STOO
- deUstb.y 231 .LGYC(LGYC), .CMC(CMC), .ACC(RCC), .BAC(BAC), .SIC(SIC), .STOC
232
- gwpllv 233 .5TAL_HD 5(5TA_HD 5),
E top S 234 .SEND_AD HIGH 5 (SEND_AD HIGH 5),
p cical . 235 .SEND AD LOW S (SEND AD LOW_5),
Physical Constraints || 53¢ .ACK_HIGH 5(ARCK HIGH 35,
. dk_start_gelnd.cst || 237 .LCK LOW S (ACK LOW_3),
238 .5TC_HIGH 5(5TO_HIGH 5),
239 .5TC_LOW_S (STO_LOW_S),
Process § X | 240 .SEND DA HIGH 5(SEND DA HIGH 5),
[] Design Summary ~]| 242 .SEND DA _LGW S (SEND DA LOW_5), |:
— —i| 242 .RCVE_DA HIGH S(RCVE DA HIGH 5), 2
4 [} User Constraints 243 .RCVE_DA_LOW_S (RCVE_DA LOW_S),
| FloorPlanner 244
R Timing Constr sint 245 .LDDRESS_S (BDDRESS_3),
| _ ’ 246 .PARITYERROR (PARITYERROR) ,
4 () Synthesize [(Synplify P 247
Synthesis Report || 248 .DI (DI}, .DOBUF(DOBUF), .DO(DO), .STATE(STATE),
o | 242 .5CLH(5CLH), .SCLL(SCLL),
Netlist File 250 .5DR(5D2), .SCL(SCL), .SDA PULL(SDA PULL), .5CL PULL (310 &),
4 () Place & Route 251 .CE(CE}, .RST(RST), .CLK(CLE)
Flace & Route Rare 252 *ifdef DEBUG REG
253 , .dbg_ABTR (dbg_ABTR)
Timing Analysis B* 254 ‘endif
Ports 8t Pins Report | 3=|‘=‘ L o | - =
» Power Analysziz Re'rr o Start Page |:| | L Design Summary |:| / top 5. v @ |
Output 5 X
Output Error Warning | Info |
In: 0 Col:0
! =

3.2 I3C SDR IP py#z%l 5 H

3.2.1 T3 module 1143

module counter (cnto,clko,over,clki,ce): 5 Jizs
module deUstb(out,in,clk): &87HE bk

module GW_PLL (clkout, clkin): PLL #lfb#tk, & #dH IPCore
Generator =4,
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3 AT HIHFIFEA 48 13C SDR KR FH )51 3.213C SDR IP (4% 518

3.2.2 Master T #2 Top Module fI'43

T 2] 115 4751 7R EETE AT 10 11, - T AR S bR 75 22
&2 input output inout.

o clk ext{EZZIRE] T PCB difk

o 119 1THI4k A GW_PLL myPll, =& PLL, H T K 40M 50M ¥ 2 10M
(midClk);

o 127 17#I1k I counter cntl(lowOut,lowClk,lowOver,midClk,1'b1), FF
¥ 10M B EP 2043 10KHzZ, SXRE 77 (845 AR 5 7R U 2R U S 5 I %
aE,;

o 143,139 i&HiI4k T H> counter, 7=AESEARATZR IS B, F P A LA e
— LR ) S

o 143-191 Ky—4 localparam & X, J7{HEHIK IP KPIRAS:

o 224 17#Itk T I3CIP, I3C_REG_top master;

o 250-259 17k T —2HIE B, T BRI R 3

o 260-404 & X T —HARM— M EHE, ZEH] I13C IP AZOARES, AT
LU B E 1R 161 55

e 408-440 7] GPIO L5l T —HMME S, HFMHHH AT 22 4
SIRTA R, X EEAE S P AR SEBR TRE R R RS 5.

270-401 N\ Bz EIfCHE, 278-295 HA718 4, 297 Z£4% SIO H kT,
298 FIWr M ArIRZS, 299 W R AT EH/EE S_CM_WAIT_AD JRZS 3% Hiht
8'h30, I RFATIELEAFA S_CM_WAIT_AD IR NiEHNE 8'h31.,

3.2.3 Slave T#2/Y Top Module /48

ZHANS 5 Master I)— 2, A ZOIEHIUSH 25, B85 R
e JEPEAETXAN 1P RS — B TE KUK, i DU R B B R SR i —
ik

Slave % O3l H 2 270-352 17, 294 471F SIO Hr I 21 Sk ik 1 R4
FRATHH L P4

3.2.4 R HBNE

9-114 1T 2 20K FF K i E#EAL R GPIO, KEY, LED, CLK
HEVERARW R AT

e 10 PORT'"j10_1" PULL_MODE=NONE;
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3 AT HIHFIFEA 48 13C SDR KR FH )51 3.213C SDR IP (4% 518

e 10 _PORT"j10 5" PULL_MODE=NONE;
e |10 _PORT"j10 2" PULL_MODE=NONE;
e |10 _PORT"j10_6" PULL_MODE=NONE;
Fi{E SDA, SDA PULL, SCL, SCL_PULL 10 ¥ PULL_MODE
W #E N NONE.
3.25 TRREE5TH

I3C SDR master. slave #hfit & 52 )5, 29 &7 Synthesize.
Place&Route F4H#H 17454 i JAid. 774 bitstream S0, SR G4 51
master. slave [ bit ST/ T #5216 W I & AR
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