12C %[0 EEPROM =238

1 SCBEENYT
AL B FE TR opencores LAY 12C master 1528354 12¢ #O0AY EEPROM IEF,
G ERAIERFTFRABIREA AR,

2 sOSE

21 GE(4ERRE

EFFEIR L, FPGA S EEIT 12C BLEiZE E EEPROM 24LC04, 12C IR &S ERI— 4.7K
ROEEREZ 3.3V, FRLAYE S EiSAMBISEAIE, 24LC04 IB{RIFEBFRE, IPA FPGA &T
EBENEE. EAEBREE AovA2 #BAME, ATLA 24LC04 RIS HELESS 0xAO,

+3.3V +3.3V
RES RE4
47K 4.7K ?Tg
e = e
= ? VCC A0 |5
g o 12C 50 5 | WP Al T3
12C_SCL §< BESDA £ SCL A2 [
12C_SDA 5> SDA  GND
Z4LC04
R51 = =
oR =—

EEPROM ERSEBES

JRBUIA




22 12C B2 ZNFNRT =

12C FRAEERERJY 100kbit/s, FRIEMRTC 400kbit/s, ZIFSHEN, IFSERERR, EBR—
RZIRAEFE— N EE. HEUEE SDA FORTH sCL AR EBRTRL:; S/ BISTIEREGH—AIith
ik,

TEXEELA AT24C04 J95liBA 12C IEERIERNRFIRSF, 12C REAVR(FIDNERNFHEF
T, BEEIMEETD, ERNMERFTOIES M ETT. SR TERR.

BT

Word Address DINT Stop

HEA LT

Device |
E e Word Address DINT DINZ (AL NN N ] DINN M
A A A ﬂ A

BEAAFERE N

B o T [romnaoes " oo
A A DOUT1

BEAEMTT

Device Device [ ] N
E diass Word Address e |R A ;-l (XN N N ] A
A DOUTH DouT2 | DOUTN

TERT 12¢ BEBEEREF HIMAY UME SRS R T

OREZRANRE

12C RELRRERY SDA 1 sSCL IRESEEINETESHRFE, MENSDENTHRIRNS. LS
e RE BRIV EISLERIDAT, BIENEE, HRRES%SERI LR EEEY

—_
=]

Ao
Q@IaafE5 (start)

FERTEhEL SCL RIFREETHAR], #EL sDA ERIEARAME (BPGBkEE) , BN 12¢ Bk
REHEMES, EntE XEIRERINTTSR. BESEREERENMEYRN, EEMXE
SZHI 12C BETRETERRE, W FERf7R.
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BfFLE{ES(Stop)

TERT$hEL SCL GRIFIEFEFHAIR], #0ELE SOA RN, 15 SDA IR[EIEEY (RPIEBEE) , R
7912 BERIFILES, BRSEREURERIRLL. FIHEStHRBERSRENEN, &
ZESZE, 12C BREBREITRRE.

@FIEAEE

£ 12¢ R HEERB—EIREE — BT EXIN. (SkELEH]) |, BIFE scL BiThY
HHIECE T, 7 SDA EER(IMRITEEE—(EUE, HTEHIBEXA, £ scL EUEBFEE,
SDA EHYEBEMRIFIERE, REBFAEUE 0, SEFAEUE 1. RB1E scL HREBEFEE, A
1F SDA _ERIEBFEEDRTS,

GOMNBES (ACK F1 NACK)

12C B ERRTEEUIREERRIL 8 (NFTEERN, KER[RERE—TFT, HIERTPEKT o Hi
BRI ELe, BRKESRIR—INEES. NEESHEETR, WEATRNEN (ACK &
MWERL) |, RENERE MR 7%= 17;

RZEEANBEBEFR, MENIENBAL (NACK) , —RNEWEHEKZFT58BMN. X
FRIREHER ACK FIEKZ, BUIERTESS 9 MTEBKRZ BIRYEEE T HAEE SDA £6HIME, FF
BRI PRI FHAE e ER YRR .

MRBW=RREER, WEEKEIRE—1FTRE, KE—TNAKIES, LUBMgdEAE
RREREUERIX, FIREI SDA &, LUEEERNERRIE—MELLES.
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3

BB = _ P —
wamis )\ \ 7\ /
| : \_;,L_Jf \_____/
Vo FWEAT
A N N
I 7
HiRR : : \ /
y 7 )
i - R F B
BHPRERSCL A / \ / .y / \ / 3
\ / \ \ f \
: : L / \ / \ \ S i
|___I |
Fe PR
R B ok o

EFsT

12C B FREAEER, BEENATFESHIEZE, EHEMLEL http://opencores.org/ EF

MR LAEIRZAFE IFRIACRS,

XEACHR AR ER D BRI AR S A E.

BiEn, fttliza,

BILAKE,

(S EPNY

TEZRIERFFRACED, AIOCRERFFAIRIF AR

PEEET

TEARE

RIFAIEFERIARBIINR, RIFANEMZNE.

BEF B AT A BES

. BT

IRRIAREEZN, REBFERT, Fﬁuﬁ“bﬁﬁﬁ%ﬁt%j EELERERIRE,

M IP core THHEAN,
12CIEBRIEK, 5T

i2c_master_byte_ctrl {RRFFBTRL—F

IREEHE, EfFasibit, HUEHESR0A.

Gamepads @ Stats GPL
General-Purpose I/O (GPIO) Caore @ Stats

GPIB (IEEE-488) controller ®  stats GPL
Hardware Assisted IEEE 1588 IP ® siais LGPL
Core =tats

HDB3/B3ZS Encoder+Decoder 3] Stats BSD
HDLC controller ® stats

HyperTransport Tunnel ®  stats

| 12C controller core ®  stats BSD B.3
12C Master Slave Core [] Stats BSD
12C master/slave Core ® stats

12C Multiple Bus Controller ®  stats BSD
12C Repeater ® stats LGPL
12C Slave ®  stats GPL
12C Traffic Logger ® siats

i2cgpio ®  stats LGPL
i2c_to_wb ® siots LGPL
125 Interface ® stots GPL
125 to Paralell ADC/DAC controller ® stats GPL
12S to Parallel Interface ®  stats GPL
125 to WishBone ®  stats LGPL

THIES, BAIRFERR
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i2c_master_top fEHRZEXT i2c_master_byte_ctrl FRIEIRTIE, T — 1S F00EE, H
FARENIR B EFEEIRER sbit, tHATEER 16bit, 1XEB i2c_addr_2byte (S5 RIxHIZF/Fa8 LR

8 AR 16 i,

i2c_master_top RS, MRBESHFHREE, KE—IMFHiREHL (B#F) B
B 1MF1E 2 M FURSFSREE, BE5—MFUREE, MRBEERE, K5 1FTR
Fiit (B#8F) . B85 1 1MFPE 2 FTHNS i, TROEIENEAN, BREIREEIE
() | AREN— N FOHEE. FEEAR, BEFRRITHEERECHITFERE, A
VATEIRISERE < BIERIF Se i O AUEE P A —i&E.

A sk

i ‘Q o ‘Q‘ .» ( " t ’» s koon t Q‘ w0 e AR ‘Q‘ 0 08y Acc . w3 nez Ao ‘Q‘ R Ko ( Q‘ LI t Q‘ o -x=.,m= , Y ‘Q‘ o s ( sx,m s,.w

\\\\_\¥\¥——‘——)/’/
i2c_master_top IR
(ES3I y 10 i50g
clk in SREZUETIN
rst in BLEMEN, BEM
clk_div_cnt in 2C B 3EF, STFRFERIHIE (5 * 12CHY

§hETER) -1, {50 S0Mhz RFERTE, 100Khz B
2C, EEEH99, 400KhzBy12C, EEES 24,

scl_pad_i in 12C B EhEiEiamN , ASCAE O] 20
scl_pad o out 12C R
scl_padoen_o out 2C Rrppiaifseng, B3, 12CHMNERE LhFEIE,
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NRBEEES, WSHRARIEEY, EALRS,
SE A EE

sda_pad_i in 12C FHEHEN

sda_pad o out 12C FiEta

sda_padoen_o out 12C FuEmtEeE, (KB, AL, SR
SalpEElst =R

i2c_addr _2byte in SFSEIERE S A\nAR 1637, 1: 160, 0:8{1

i2c_read req in 2C HEEEIEEF K

i2c_read_req_ack out 2C BEEEE RN

i2c_write_req in 2C HEEEFFK

i2c_write_req_ack out 2C BFEEEE Rk NE

i2¢_slave dev_addr in 12C g, 8bit, KM, BREURAES 7
1AL,

i2c_slave reg addr in fFesitbit, S nthltAY, K 8B

i2c_write_data in BES5Fa880E

i2c_read_data out ESEERUE

error out IRBTNEEIR

i2c_master_top f&iRim

i2c_eeprom_test HEHR5ERY EEPROM BUIEE, EEPROM iR%ZHELEE A0, FEFFARISHENE 00 AU
B, REEE LeD 87, FEKEV2IE TR, HFI—HBEXEAN EEPROM HEREK. £ 12
=g, KBRS IR ER T thERSHE.

4 SCHSIRSR

TEELWRERFE, FTLAEE LD B r— 1M #HEIEE, XNEEREFMHETE EEPROM H 00 i
HHAYEGYE, EUREMVIAY, XMIHMEEE KEV2 12, 80—, HEN7T EEPROM, BRTEHIZ
F, IR EEEREFEIIEIE.
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5 (EREEZIF Fabric Debugger ME(ES
f§5F Fabric Debugger BTLAJERS BB B RHETT AR Li(TREAMESHT, EAGIE
ShiAN— Debug Core SMERERAIE(THISSIEAAVTILIE L.

RO BIRC, EERE "Inserter":

Help
5 E W% 5 @ [E]: 3 R AN
ﬁ |inser‘terk

EEH AN TR E TR New DebugCore Unit SEFEE— Debug Core:

Speed Grade:

Frevious | Bext > Hew Debuglore Uait

X

Bd5 U0: DebugCore:
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SPEISEIRERE, 7 Trigger Parameters "= Sample Depth KIFFRE B SRR Kik

File Edit View

HOO

Nawvigator

B DEVICE

E- JtagHub

XEBEIZFEA, HERRERIFAZ.

File Edit View Help
HE OO
favigator a2 X
[ DEVICE
=} JtagHub

g U0 :DebugCore

[rigger Par: Net Connections PowerOn Init Parameters

—Irigger Input and Trigger Unit Settings

Number of Input Trigger Ports: 1

Hurbe

Number of Trigger Unita: |1 W

Trigger Unit Settings

Counter Width: Disabled

Match Type: Basic w/edges ot
Bit Values: 0,1,XR,F,B,N

Functions: ==, <>

TIriggerPorth

— Capture and Storage Settings

RREM Type Block RZM (Default) w

Ei Enable Multi-Windows and N5ample

[\ Enable Storage Qualification

Sam

—Irigger Condition Settings

Zore Occupancy (Estimated) g x
Used Valid Usage
FE 333 133200 0.25%
LuT 450 66600 0.67%
IRM 1 155 0.64%

Max Number of Sequencer Lewels: 1

iz

8/14



{E£"Net Connections"f=H%&#%E Modify Connections,i#{T Net (&2 ;

IF kabric Inserter - Li/example_ziguang/demo/Un_12c_eeprom_test/12C_eeprom_test/synthesize/1Zc_esprom_test.ne
i S

4 1 — |t —
File Edit View Help
Mavigator 8 X
4 DEVICE DebugCore Integrated Logic Analyzer
4 JtagHub
5 Trigger Parameters PowerOn Init Parameters
 UD:DebugCore
Met Connections
4 UNIT
4 CLOCKPORT
CHO:
4 TRIGGER PORTS
i TriggerPortl
Utilization B x

Used Valid Usage

FF 205 26304 077% E—
LuT

372 17536 212%

‘ Mew DebugCore Umt| | Remove

SHHAIFREHFESTRS TriggerPort I=FALESXREX, EIXE, &AM read_data #]

button_negedge, PAfSERTE Make Connections, BJLATE TriggerPort 1=FEZEI KBRS S read_data
#0 button_negedge;
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7} Select Net

Net Selections

Triggari?un: Clock

Module Instance Module Name

Cl | Net Name
f 12 SR
4 button_negedge
3
10
g o &
- 12
13
- 14
15
16
“17
-1g
Net - ALL v ‘ Key Word: ~ 18
| Show B11 Nets In The Net Tree View w2l
Net/Netbus Name I Source Instance Source Component Base Type 212-
- _N356 W14 _mux21_5 ETP_LUTS GIP_LUTS 55
- _N2&4 W14 mux3l & GIP_LUT4 GIP_LUT4 -
- _NE66 14 muxdl & GIE_LUTS GTP_LUTS e
_N872 neé GIP_LUTGD GIP_1UT6D - 26
[ouzron_negedad button_negedge GTE_DFF_C GTE_DFF_C 2
B-iZc_read data i
- 12c_read_req i2c_read reg GTP_DFE_C GTP_DFF_C -
[-i2c write_data - 30
~-i2c write req i2c write_reg GIP DFE C GIP DFF C 31
wios wios GIP_LUT2 GIP 1UT2 -32
- E131 ne? GTP_LUT&D GTP_LUT&D 33
- n18 34
~N2_0 N2 0 CTP_INV GIP_INV ol
-Na4 ned CIP_LUTS GIP_LUTS i
N85 nas GTP_LUIS GIE_LUIS 37
wae nee GTP_LUTGD GIP_LUTED - 38
- NB7 ne? GTP_LUTGD GTP_LUT&D 39
~ N8g9 Nes 5 GIP_LUTS GTP_LUTS a0
il a1
- nt_keyl keyl_ibuf GIP_INBUF GIP_INBUF .
Ent_led .
nt_rst. n rst_n ibuf GIF_INBUF GIP_INBUF

read data

- 5cl_padoen_o scl_oen GTP_DFF_P GTE_DFF_P

- arda padnen o adr nen RTP NFF P TP NFF P

LAY XY Clock #=ARRTEMEEKEX, EIRAMI sys_clk, 2AfSER T Make Connections, ATLA
£ Clock = EZIKEAIIMHES sys_clk SAIGERT OK;

| Remove Conncetions ‘

_?} Select Net b [}

Net Selections

TriggerPort -EE. I

Ch I Net Name

Module Inatance Module Name

Net - ALL w | Key Word: w

[ | Show 211 Heta In The Net Tree View

Net/Netbus Name | Source Instance Source Component Base Type
ont_keyl keyl_ibuf GTE_INBUF GTE_INBUF
[ nt_led

~OL_rat_n rat_n_ibuf GIP_INBUF GIE_INBUF

[#- read data

acl_padoen o acl_oen GTP_DFF_P GTP_DFF_P
sda padoen o sda oen GIP DFF P GIP DFE_P
- gtate_0 state_0 GTE_DFF_PE GTE_DFF_PE

- state_1 state_1 GTP_DFF_CE GTP_DFF_CE
- gtate_2 state_2 GTP_DFF_CE GIP_DFF_CE m

g . ' DEE_| _DFF_( —
- gtate_3 state_3 GTP_DFF_CE GTP_DFF_CE |t

1y5_clk ibufgds GIP. INBUEGDS GIP_INBUEGDS

) Remove Conncetions || Move Nets Up
- timer e

Info: Ready | Inverse Nets || Move Nets Down
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BT RERERFHREE TREF XA,

- Edit: View  Help
kKo o

Navigator & X
= DEVICE DebugCore Integr
3 L
= JtagHub
i Trigger Parameters BiEi-leLEloSE N PowerOn Init Parameters
— Net Connections
£ TNIT
=i CLOCK BORT
i - CHO:sys_clk
= TRIGGER PORTS
[ TriggerPort0
Core Occupancy(Estimated) 2 X
Modify Connections
Used Valid Tsage
FF 333 133200 n.25%

ETREFER.sbit 314, X5 Generate Bitstream, S4EpTeH £k a1iAY DebugCore,
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I
i

E}"— Designs )i

: : = 58 //8tate machine definit:

. L L =) localparam 5 IDLE

- #7 i2c eeprom test (i2c eeprom test.v) ES 38 localparam 5 _WR_DEV_ADDI
; - =7 = & 59

localparam 5 WR REG ADDI
localparam 5 WR DATA
localparam 5 WER ACEK
localparam 5 WR_ERE NACI
localparam 5 RD DEWV ADDI
localparam 5 RD REG ADDI
localparam 5 RD DEV ADDI
localparam 5 RD DATRA
localparam 5 _RD STOP
localparam 5 WR STCOF
localparam 5 WAIT
localparam 5 WR REG ADDI
localparam 5 RD REG ADDI
localparam 5 RD ACK

reg start;

reg stop;

req read;

| >
: reg write;
reg ack in;

o

(=]

(=]

oy

oy

i2c eeprom teat.fdc (I:/PFl100/demo/axpll

[T GRSy e e i

(=}l

i2c eeprom test_syn.fic (I:/P100/demo/a

=}
1 o

-[= Simalaticn

1
1 oy Oy Oy
(T e

i |

(TR S Y

1
(=}

2 |:| | .'_? 78 reg[7:0] txr:
79 wire[7:0] r=xr:
] @V’Cmﬂpile ﬁ g0 wire iZc busy;
¥ _ 81 wire iZc al;
@\/ Syntheaize q(,’, 82 wire dnng;
@\I‘f Device Map _ . wire irxack:
T = o reg[3:0] state, next sSti
= |2+ Place = Route 85 assign iZc read req ack
@V_fRepnrt Timing =] assign i2c_write_req acl
- a7 always@ (posedge clk or i
> @ Report Power s begin
; Generate Netlist ﬁ: 1E{oL)
30 state <= 3 IDLE,

| I:/Pl00/demn/axpl00 demn/iZc eeprom teat

Conaole

nalyzing project file ™
Zompiling architecture | Il 3top

“ mofi2c eeprom teat/ilc eeprom test/ilc eepr

FENTEESFE, BTRAREXFHEEA, BE Debugger (FHRF AR EEEFIERE
TTEER)
ocess  Jools Window Help

B ra 2 e ERECCE HEOECHEA *K

& X Report Summary Design - i2c_eeprom_testy X Debugger

B JTAG iR, EREIRERE OK;
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File Edit View JIAG

El&s o %

levice

Chain Devioe Settings Help

1%t Fabric Debugger

— JIAG Chain Dewice Order

Index Name Device Hame IR Length

Device IDCODE

a MyDevicel |Logos2-BGE2L100H 14

20602899

ih DEV:OMyDevice0, {E FRISEERFET Configure Bitstream File

= JTAG Chain

= DE|

fae

=

Bename

Delete Device

Trigger Unit

(TriggerPortl)

Configure Bitstream File

Show IDCODE
Show USERCODE

Show Configure Status

Show JTAG Instruction Register

BRI TERHTIRE, RETTH/E% OK i#;
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B iy comprcer Name Size Type Date Modifis

2 xew bak File Folder 2022/7/28 9
= Desktop loghackup File Folder 202277728 &
| i2c_eeprom test.sbit 9 3.62 MiB sbit File 2022/7/28 9

File name: ia

Filea of type: Bit File (*.bit *.sbit)

Cancel

File: 9]
i

Import fic after configure bitatream file

0 || Cancel

iy, BFRETHEHE FPGAR, AILIELMERTEERNES, 151F Waveform, EFEAUAIET
TSR, FEAT run;

u5 Chain
DEV:0 MyDevice0 (Logos2-PG2L1. Bus/Signal
ADC Console > read data
=} CORE:0 MyFLRO “button_negedge

Trigger Setup

ALAEZ read_data BUE, Si%—IX KEY2 BT RI LEZIHEEE 1,

= lime Stam
46 Chain E

DEV:0 MyDeviced (Logos2-FG2L1.. Bus/3ignal
ADC Console read data
=}-CORE:0 MyFLAQ “button_negedge

Trigger Setup

Listing

Bus Flot
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