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3. 12C 25 LB R

3.1 MES50HP FE& IR A
MES50HP TR MR — F EEPROM , %54 24102, BHEN: 2Kbit (1*256+8bit) , H

1 > 256byte I block Ak E IIC BLLFATIEE (FEETEEE “MESS50HP H & AR b 4445 F T+
ﬂﬂ” ) R

3.2 LWHK

SEIGAE EEPROM (1) 87 b0 Hilik5 A 8bit #(#lg 87 b10101010, %N KEY2 £oRE, WL T
KEY4 fil )k 5 FFU6; #% K KEY3 KoRTE 87 b0 Huhikisk, F4%F KEYA il R EFFUR, K i 130
PA B0 LED ST 7R, 4% °F KEY1 {8 LED Yk & R4 KARE

3.3 LR
3.3.1 IICHHXmEisr

11C 2 —F LR 1T 82k, B2k SDA A 4h2k SCL M BB E LR, BT LiEME
Jae B8] 12C M2 F & AR AT 300 SDA #REE R 2R SDA |, S ¥4 ARk SCL
FEF 2R SCL .

VCC O
1)
RPUP(max) = Rimax)
0.8473 x C_
Vee - Vi
Vee RpUP(min) = ¢~ LOLmax)

loL
SCL

SDA
WP ’
12C Bus Master:
Microcontroller ]
Ag Vee - —1 Ao Vee —1 Ao Vee
Al Slave 0 WP A1 Slave1 WP A Slave7 WP
Ay AT24CXXX 5pa g | ga, AT24CXXXgpap—1| ®® e [ ya AT24CXXXgpp
GND GND scLi— GND scLp— —A GND scLip—

11C B LR — i A ME—Hhl, J8 “mME—duhl” BE4T ShbE(E . JF HEda e

FEA BN MBS S, Pt L SDA ¥ £ 2 XA«
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SDA SDA
Must Be Must Be
Stable Stable Acknowledge Window

SDA ! ! LN
g 1 1 A\ A
! : Acknowledge' Stqp
Start ! ! ! ! ! Valid ! Condition
Condition The transmitting device (Master or Slave) The receiver (Master or Slave)
SDA SDA must release the SDA line at this point to allow must release the SDAline at
Change Change the receiving device (Master or Slave) to drive the this point to allow the transmitter
Allowed Allowed SDA line low to ACK the previous 8-bit word. to continue sending new data

1 i 3k
3. 4Mbit/s
3.3.2 IICHIFPsEBL

TEZSRPRA T, SCL A1 SDA #M HL o
fbr&. SCL AmiH T, SDA F I BRI,

A AR N AL 100Kbit/s, PRHBSC R A 400Kbit/s, R R AT iA

SCL %t i FFIF, SDA b /& BB A T A%
SN TN

SDA SDA
Must Be Must Be
Stable Stable Acknowledge Window
i ! ! ' ! ' "
— | . . U | |
1 I I ' 1 I ' '
| i 1 i 2 [ / /8 1\ 9 /o
i ' |
SCL | | ' [
1 1 1 1 1 i 1 ! '
"o i ' ' \ , , "
Vo ! ! i ) | o
1 I i 1 1 I 1 ! !
| ! ! Y2 T |
AN I i ' ! | | v
SDA '\ /< ' >< ' ‘ X >< . >\ ‘
T T — Y - = - == T T T
!
i i | \ v
. ! ! ! \ Acknowledge' Stop
Start ' ! ' ! ' valid ! Condition
Condition v v The transmitting device (Master or Slave) The receiver (Master or Slave)
SDA SDA must release the SDA line at this point to allow must release the SDAline at
Change Change the receiving device (Master or Slave) to drive the this point to allow the fransmitter
Allowed Allowed SDA line low to ACK the previous 8-bit word. to continue sending new data

I 2K

Parameter

Fast Mode Fast Mode Plus
Vee =1.7Vto 2.5V Vcc—25Vt055V

Clock Frequency, fscL — 1000

SCL

Clock Pulse Width tLow 1,200 — 500 — ns
Low

Clock Pulse Width | tyigH 600 — 400 — ns
High

Input Filter Spike t — 100 — 50 ns
Suppression

Clock Low to Data taa 100 900 50 450 ns
Out Valid

Bus Free Time tsur 1,200 — 500 — ns
between Stop and

Start

Start Hold Time tHp.sTA 600 — 250 — ns
Start Set-Up Time tsusta 600 — 250 — ns
Data In Hold Time | typ par 0 — 0 — ns
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........... continued

Parameter Fast Mode Fast Mode Plus
Vcc =1.7V to 2.5V Vcc = 2.5V to 5.5V
Min. Max. Min. Max.
Data In Set-up tsu.oat 100 — 100 — ns
Time
Inputs Rise Time@ tr — 300 — 300 ns
Inputs Fall Time® t — 300 — 100 ns
Stop Set-Up Time | tsysto 600 — 250 — ns
Data Out Hold toH 50 — 50 — ns
Time
Write Cycle Time twr — 3 — 3 ms
‘HIGH
—» et Em—
N
SCL
lsusm t»—msm tHD DAT < .;I: > ‘SU DAT
SDA In /
< >t
____________ b, —» [ L
SDA Out

ASSEIG R 400Kbit/s AL HNEZE, FrLL SCL W82 N 1% &y 400KHz, H (523t 50%,
B tywe=1250ns, t,,=1250ns;
s R P SR, Bt — SCL B BT EE, TR FEL 4 M E

Half _ ful
F

Start_h

.
—_—1

dsu

[
C |
L
— N\
D I
A I_f\ . N\

SCL 284k 5N scl cent 8RR “half” AbFD “full” kb,
SDA Z84k 5K scl cent THELEEH) “dsu” 4k,

3/17



MIEARS: /NIREE FPGA WWw.meyesemi.com

3.3.3 IICEEBHERE
Byte Write:

Device Address Byte

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

Device Address Byte Word Address Byte Data Word

SDA / nnnmamn@mmm@m@@mmmmmn \

Start ACK ACK ack  Stp
by from from from by
Master Slave Slave Slave

Master

F AL 8bit R TR SDA, HEOR H AR A IR ACK &5 5 .

Byte Write:
FHEEH — T & 1) device 1D:
Bit7 Bits Bit5|Bit4 Bt Bitz  Bit1 | Bit0 |
SOIC, TSSOP, UDFN, PDIP, 1 0 1 0 A2 A1 A0 R/W
VFBGA

S0T23 1 0 1 0 0 0 0 R/IW
Device Address Byte HIEIKAIE N “0” Xox “B” , HN “17 NFKR “327 .
AT RS MR

Table 6-2. Word Address Byte

AT24C01C X
AT24C02C A7 A6 A5 Ad A3 A2 Al AO

FoAFI R EHIRNF T . HA Device Address Byte [ Ao A FIT A, SHEEAFIERAH O
EEPROM

A3V3

U1z

A0 VCC
3 Al WP
4 A2 SCL
GND SDA

SCL
a SDA
— 24002

B 1P S 100858 LY

Sil =2} 81

K, FF&#CE ] EEPROM (1] device ID SN: 7’7 b1010000;
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Random Read:
Figure 8-2. Random Read

1 2 3 4 5 6 7 & 9 1 2 3 4 5 6 7 8 9
Sohamninipipigigigigigigigigigigigigigigig i

Device Address Byte Word Address Byte
SDA . nnnnmmmnnmmmmmmmmn
Start ACK ACK
from from
Master Slave Slave
Dummy Write
1 2 3 4 5 [ 7 8 9 1 2 3 4 5 [ 7 8 9
/ Device Address Byte k Data Word (n)
. nnnnmnmnnm@@m@@mmn \
MSB
Start AiK NALK Stop
by from from Y
Master Slave Master Master

SR VR R R, JEHEAT Dumny Write, ULER/N 5 HHRAERAL, AEFIERFE ST, EHELLERBIMIL,
SR TR BB S L

Dummy Write 2 J5, L&KL IMNE%E Device Address Byte, BIKAIN “17 FIRid,
Data Word F iU B & %k .

1TC AL S BRAF SRR ] B 450

REFRMIEFHEAN  BENFY, EENR

k)
>
Yy
)
EJ:

.
bi

H K
t t Tt t Tt

EANEE
St wEE SE gt B SHE St
RRIERE
BIFRBALFHSA N, EENR

%77‘3“*4 Lishn*.l H?bm—ﬂ L—SM
g — ﬂ
BN RE il f 1 ) +4

Start g &Hbur = ik B Start &bt E N ERE [ Stop

o
(=)

¥t >
e

4

=]
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3.3.4 I1IC BE#HIERERRESHLI

(W_R= 1'b1
Plsetrigger Trans_byte<max_byte)
start ==1'b1 &8&
(W_R= 1'b0
Trans_byte < ID_ADDR_BYTE)
I IC_FSM
IDLE

BN IDLE RS, BT IR AE T, Bk E] Start R3S,

Start JRA& T, 7ETHEEITH] full cycle Bk %) send byte RE;

send byte JREN, KiX5E 8bit BRI B R s ack RE, BN BRHINEE T

s ack IR&EF: HHNEEAE, byte BURKIEER (ID+ADDRDATA) , JBkHF send byte kSR I%E T —
byte, #7 byte BOKIETERL, WBKHER] stop IR #NEARME, Dummy Write BYBU byte #{ (ID+ADDR)
FRRIESERRBLF F send byte IRAELLIE T — byte, Dummy Write BPELA byte % (ID+ADDR) Ki%5E
B B4 2] Start R FHEHT KIE—IK device 1D, 5 ZIRKIETER device ID J5#E0L ack 55, M s ack
RAEBEEEE] reve byte IRZ.

reve byte IR, FHHLTE 8bit da Bk 2 rack RE;

rack IR, HHEEIZL byte Bdli, FEWTEHTA byte M FHEBH R reve byte IRFE, HHWE
A byte, $EULSE ack MBS 5B 2 stop IR

Stop IRET, SER TTC A Ahs &5 BEFE 21 IDLE 2 AR

LIC B S #AERRAPRASHLELI, verilog RGNS % THE.
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3.4 SEIGYRAY
S AT 3 BEAE SR 4 R -

kev1 ()
KEY2 ()
AR @ |

KeV4)

scl

1
1sda

ﬂ[?

btn deb

KEY1 3% FRRENL, KEY2 ¥ FiGwr 258 1, £RE; KEY3#% NG
2. KEV4 3% F R 1IC B /iR FrigE,
verilog fRRYVE WS B .

3.5 EHWIR

KEY1 NE i

SHAE: %N KEY2 J5 % —
E 8010101010 #e#s, FIAETIZE LA dic_top FEHUAE, WA

iic top.v
iic_dri #(
= .CLK_FRE ( 27'd50_000_000 ),//parameter CLK FRE = 27' i 0 000 000,
i .IIC_FREQ ( 20'd400_000 ), //parameter ¢ 0
-T_WR ( 10'd5 ),//parameter 'ds
E .DEVICE_ID ( 8'hAO ), //parameter = 8'hAo
-ADDR_BYTE ¢ 2'%dl ) ,//parameter 5 = 2'dl,
3 -LEN_WIDTH ( 8'ds ),/ /parameter )\ = 8'd3,
.DATA BYTE ( 2'dl ) //parameter DATF-,_BYTE = 2'dl
@ )ide dri(
.clk ( clk ), //input clk
o .rstn ( rstn ),/ /input rstr
O .pluse ( iic_pluse ) ,//input pluse
.wW_r ( wr ),//input w_r,
-byte_len ( 8'ds ),//input [LEN_WIDTH:0] byte len,
.addr ( ),//input [7:0] addr,
112| .data_in ( ),//input [7:0] data_in,
.busy ( busy ), //output reg huy,‘-t
.byte_over ( byte_over ), //output reg byte over=0,
.data_out ( data_out ),//output reg([7:0] data_out,
¥
<81 ( scl ) ,//output scl,
0 .sda_in ( sda_in ), //input sda_in,
.sda_out ( sda_out ), //output reg sda_out=1'bl,
=L .sda_out_en ( sda_out_en ) //output sda_out_en

FEEHE: % KEY3 1% —R KEY4, M _E—RE N HhE s 5,
5 N\IEHE 8510101010,
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241L.C02

0]

LED*8

F5N0, TR

wr

X KEY4 RS N 1byte Fidli, AR [E EE 8°b0 Hutik,

LED /T IIRE A



