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MG32x02z RIINSEMBEIEE EE TE EZE(°C : Inter-Integrated
Circuit) B 7t BF (Wire) M N BB 1E - F MR TH244A BWM#E 1°C BH
D20(SCLO0) » D21(SDAO))§Z D22(SCL1) » D23(SDA1) » WINE(a)(b)FT 7

U4 1]
AOAS <—=>14~19

= =fE &
EE)Es

FIEDEEED (MG32F02U128)
||“H|I||I||lﬂ Lt POWER'

6~A15<=>36~45

(@)

U —
5
. £

¢ U

o select 5V for the

0
User can select this board's work voltge
board's work voltage for your kits—5V nor

between 5V and 3.3V.
You should pay more attention for this

Eupecially.when the board works at 3.3V

put your kit's POWER is 5V.

CAN NOT use in this situotion to avcid demage
You can adjust

J1 discreption:

OD UOOOOOOOOO 00000000

9-1(b) FAEER TH244A BH 12C ERIFRE3

9-2
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CHAPTERM 9
BIR 1°C MHIZEHIEE

9-1 BIIR I°C MTEEHIER

MG32x02z N & 5§51 fa i a1 e i H/E(1°C: Inter-Integrated Circuit) /™[] FifH
AEEE PC AT EL > @551 RAM ~ §%1] EEPROM ~ DIO ~ ADC ~ DAC ~ LCD ~
CCD ~ RTC 5{H'& MCU % o

PC ] e RIRGEE AR PC /sl fr - 1T 2 TR ERER
8 > 20 FE s

MCU/MPU MCU

Qv
e o
MCU _}”-IJ" Tk I/O F1Hl
SCL| |sba scL| |sba scL| [sba
SCL SDA
SCL SDA SCL SDA
SCL SDA SCL SDA SCL SDA
; - , Hiflfy 1°C
RAM E"PROM H IR E A/D /O 1111
D/A )
’ SHE T

9-2 I1’)C IL{FHE
MG32x02z ) IPC FBAHFFIEAN T
© 1FUE PC BUS #2 Ml » LI {5 BT T 2 8 TR0 & RHEE -
© AIFE AL {ERA AR > 7E[R] {68 BUS | AHEAT RIRIHER A (8 -
© "% E F% Master(E) ~ Slave(#£)3X Master/Slave A1 TEE A& » [F]IF Master
Al 7etl] Slave YRS ED 5 BHPA » B 2o T 442 128(8-bit) 8K 1024(10-bit){lH Slave(fit)

9-3
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TCH(device) ©
© FeidtZ il Master(-E)[FIIRH S - It 2 TR HEATIRAR > 8 0 1E2e -
© R AT A EIRFIR AR e -
© FERIR T (master) BRI » SRHLE AT BRI AR SEZR P2 o
© HERI AT (slave) B » FRELFEIFBIRATREIR L K (stretching) SHAE
© 1Rt (general call)IIRE K HEHEZ I (master) FEIE L RE
O FRULEE RS (Buffer)iaX » H 4-byte BRHEERIF] 32-bit ERMETESR > WA
10 3 (B
© FIIEE DMA JIREEI THIIEE RN & RHET
© Heff SMBus #f(timeout) gl o
© $2fit 2 FHN TR AMIER PC BEHI2C0 ~ 12C1) © 40 F FE(a)b)Fimn :
2 9-1(a) MG32F02U128AD64 £ TH244A BR3%#R 1°C BRI

MCU £l #f8 | BASEE M | MCU B4 | S E A

PB3 /SCLO/RX7 D20 PC11/SDAI D22
PB2 / SDA0/TX7 D21 PC10/SCLI1 D23
" 9-1(b) FRIIR 1°C ZEMIFRHA
B9 | 10 At 980 | 10 At

SDA |10 | IPC-bus H%I& R}/ HE SCL | 10 | I*C-bus [A]ZEER{E 5%

9-4
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T e

CHAPTERD

RIE 12C NEHEHEER

HFIHE 12C A imifzfl (F) 5 vl A )

MG32x02z A5 PC BRHIIAE » 41 T R(a) (b))

% 9-2(a)

MG32x02z 35! 12C fE#A10RE(1)

MG32F02A128
. MG32F02U128
Chip|\MG32F02A032 MG32F02A064 camnmnen
MG32F02U064
|Module Functions 12C0 12C0/1
|Ma5ter mode yes yes
Slave mode yes yes
Multi-Master yes yes for Byte mode only
Generalicall e Gas command support - Reset , Write programmable slave
address , Master address decode
Multi-Slave Address 2 sets 2 sets
Data Byte mode You yos rilzgsehm buffer + 8bit data register; Software flow control
Data Buffer mode yes yes 8bit shift buffer + 32bit shadow huffer + 32bit data register|
Shadow Buffer 4-byte 4-byte internal data control buffer
Standard/Fast mode yes yes
Fast mode plus (1M/s) yes yes support for Buffer and DMA mode
Built-in pre-drive high yes yes pre-drive both SCL and SDA by hardware
SCL stretching optional optional ACK cycle SCL stretching; hardware high level checking
Address detect wake up ves yes slave address detect and wake up on STOP mode
TX NACK ignore yes yes master TX ignore receiving NACK for Buffer mode

% 9-2(b)

MG32x02z 35! 12C fE#A108E(2)

MG32F02A128
. MG32F02U128
Chlp MG32F02A032 MG32F02A064 Comen
MG32F02U064
IModule Functions 12co 12C0/1
Slave address mask yes yes support slave address mask register
Programmable SCL oy s
High/Low time i Y
SCL/SDA input filter by 10 Control by 10 Control
SCLISDAinput Schmitt |\ o vl | by 10 Control
trigger
= SMBus timeout, Detect SCL low or SCL/SDA both high
Time-out detect ves yes .
timeout
Arbitration lost detect yes yes for Multi-Master mode
i e et o o Bit-count mismatch errar before valid "Start' or "Stop"; Data
v Y change between SCL high
|Invalid NACK detect yes yes
Data overrun detect yes yes for SCL clock stretching disabled
DMA request capability yes yes
SCL stretching optional optional ACK cycle SCL stretching; hardware high level checking
Address detect wake up yes yes slave address detect and wake up on STOP mode
TX NACK ignore yes yes master TX ignore receiving NACK for Buffer mode

9-5
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1. PC A —MFtEan T

(1) BH#EF K (handshake)PEHIHIIIEE ©

(2) B EHI(Monitor)VJRE » FIEHES IPC HU@AA LIE -

(3) IPC B AR /) 75 = F - FEHE (Standard ) 20 5% 100K -bps(THE) ~ L3 (Fast)
U 400K-bps Sz Ed 5 X (Fast-mode Plus)f% 1M-bps °

(4) I2C Bus HY7TTHIAES 13 F5BHEE MR (Open collector)fifit » #F1E SCL z SDA
#% LS4 10K Q #9521 EERH (Rp) e (I FE JBE -

(5) BHE 12C A 1C AT LAsE A&7 EER - (HZE I

(6) 1 SDA Hill7 (& 1-bit B F}H(data) B {1kt (address) > B HH SCL Ml H —{IAlHR
W& (clock) (S 5% > LRI 2 S ) {7 <

(7) PR A& BHEGEE » SDA Fl1 SCL 1% & HE(T iR RE - HAERHEA 12C Bus % »
A g SCL B {KHEL] o

(8) BERHHHRF - /£ SCL=1 HifH > SDA IFIERHENZEIR R E - LETE
SCL=0 &} » SDA HIRY¥ERI A FeaFa (b - 41 FEl A

SDA A < \
SCL / T\

R | R
R | ow
R L

9-3 I’C BRHITT
(9) 1E SCL=1 HAHl> % 7/& SDA A1 ki b » ZTR R EIGE - #5772 SDA
HOH IR L » B IEAFE1IL)FATE > AT T E TR

9-6
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CHAPTERM

BEE 12C NHEIEFHIEE

9

TR °
1
SDA =] —_— e
1\ YA g
SCL — ————— ;
s | Lo
Lk & T AR
B 9-4 12C AUEIREAR IENITT
2. IPC #3@# %E (Protocol) » 41 &I
12C State — - N
(O sA — — (DAt ) Q‘f@ I
’\ ST/—\RT\/ < 7rr"*""'/SIave Address or Data Byte\i:'::':i,\ (AEK) STOP \/
SCL | | 1 2 3 4 5 6 7 8 9 | |
- (e7) (Be) (B5) (B4) (B3) (B2) (BY) (BO) o ACK
soa | XXX X

(START) Start or repeated Start 12C condition ( STOP ) Stop 12C condition Q/DAfj 12C transfer data
<éA\> Slave Address in bit 7-1; bit-0= 0 for write access , = 1 for read access

Q\EK> Acknowledgement from data receiver

Q\IAC© No-Acknowledgement from data receiver

9-5 12C HYEZA @B TE (Protocol)

3. PC /r&EHE G © 5 Master #55) ~ Master $2J{ ~ Slave #5f f¢ Slave £2I¥ -
(1)Master 5%5/Slave H2IEEZC : Master 585 FHE Slave 1P ER» 411 ZfR

7% 9-3 Master 51/Slave EUWIET

7 —

5 SLAVE ADDRESS RW=0 A DATA A DATA AA P

A 4 [
n bytes data transmitted
. A = Acknowledge (SDA low)

E :rom I‘;Ila;te[ tif‘a:e A = Not acknowledge (SDA high)

rom slave 1o Master S = START condition

P = STOP condition
£2 Master(#£5}) /719 Slave(#210)
A eV
1 2 HEIR (SR -

9-7



B EH ARM MG32x02z B Arduino E 8

o

2 ;& H 9-bit #y Slave i hik —

3 BEHEARW=0GH% | —

4 - 1 22 (A) =0

5 | i 1-byte WE(DATA) | —

6 - 1 i 22 (A) =0

7 | Bl 1-byte WE(DATA) | —

8 < | IR HERRCA) ARG 5O
9 S IE (PSR E

9-8

(2)Master $2Ut/Slave FEH 52X : Master F2IXHY Slave B RPEEE » 41N £KAT7R -

7 9-4 Master #EU/Slave SEHIHET

| s | SLAVE ADDRESS | RwW=1 | A DATA | A | D;TA | K = |
F A
n bytes data received
‘ A = Acknowledge (SDA low)
O from Master to Slave A = Not acknowledge (SDA high)
D from Slave to Master S = START condition
P = STOP condition
R Master($2 1) JilA Slave(#57)
1 & IR (S) TR -
2 & H Slave Address({iz3ik) —
3 22 A R/W=D) i 41 -
4 «— [ JE it 28 (A) A\ B =0
5 <~ | & 1-byte HEI(DATA)
6 (e it R (A) A 5E=0 —
7 — | & 1-byte HEH(DATA)
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CHAPTERM

23118 1°C N EEHIEE

9

8 (e JEE I il B (/A =1 (G2 5E) -
9 i % 1k (PR -

(3)Master FHENIE B R 3 5HR A « DBRH /A4 » AT PRk
i 9-5 Master HEWIRTVEREHEN

TR~ o= [a] o [Els oa o]~ o |~ 7]
- f y /
A = Acknowledge (SDA low)
Mbyies data ransmitied 7 = Not acknowledge (SDA high)
S = START condition

D Frommaster tosave LA - Slave s

O From slave to master Sr = Repeated START condition

b B Master (42 i 55 51) /714 Slave(# S #2110
1 & HE IR (SR —
) 324 Slave {i7hE(SLA) -
3 2 HEEIU(R/W=1)in 43 —
4 — (e R A (A) A5 =0
5 ~ ZH 1byte B FI(DATA)
6 [e] € ffE . (A) A =0 —
7 «— 2 H 1byte BRI (DATA)
8 (e it R (A) A 5E=0 —
9 2 HHAE B A5 (RS) AR —
10 & i Slave {74k (SLA) —
11 2 HEH AR/W=0)dn 47 -
12 — (] JEE FERR (A)RAE=0
13 # i 1byte B EH(DATA) -

9-9
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14

[ FEFiE 28 (A)

A FE=0

15

& i 1 (P)IARE




9-12 IPC NEEmEY

P,

CHAPTERM 9
BIR 1°C MHIZEHIEE

Arduino BLH] IPC R p&EE (Wire. h) 4T N RFR -
&k 9-6  FRYIIR 1°C KEH

Wire Jei ' FH RRER FiwEiA
Wire.begin()
It tHETLHE
Wire.begin(address)

Wire.onReceive(receiveEvent)

ALl PC 24 - fERINIE LR R BREE K
EREE AR X - FEBSRIORTREEY

Wire.onRequest(requestEvent)

ALfl PC 24 - EREERICHB X 2R
BRSO > EBRES A RIS 5%

Wire.requestFrom(address,quantity)

Fd & F A% Wire.onRequest(requestEvent) &£}
AR BEH] o S AR E A HE TR SKr
SERENTAHAYE RS -

Wire.available()

FHEE I Wire.requestFrom()E5 SRIEHEE R}

#% > FHEFTLUBEF Wire.available () #2527

HTEEBGR T EAER BRI AL TS 5 R

Wire.read( )@ JCHHEEEHS » Wire.available
) REHERR ;

1EHE M Wire.onReceive(receiveEvent)[H]

FHEEERER] > e T LAER] Wire.available
() B EREBEE AR ERIIIAT

#HES 5 Wire.read () ZEA7TCHHAERER

Wire.available () 3X[E{EIER

Wire.read()

TR BB ERR - FTDABEA
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Wire.read 2 TCAHREHAR FHVERE - — S
& Wire.available () f#

Wire.onRequest(requestEvent) °

Wire.requestFrom(address,quantity) > Wire.available() » Wire.read()
— R ERGEERIERETR > Bl s SE s Rk BB A

HEEEE Rl —EBRAGTIC - WHRER
BT Rk - — ekl Wire. writeOfEA -

Wire.beginTransmission(address)

Wire.write(value) - ‘
[FIRRAFREE BN, - ATLUZ TR ~ 8L ~ B
TREERHEE R -

Wire.write(string)

Wire.write(data, length)

Wire.endTransmission() SERE FREEITERERY e -
Wire.endTransmission(stop) #5 AR Wire.beginTransmissio()Bf45

F Wire. writeOFES IRYFER (ERE L -

TR AL IRAT W R B — KT T

Wire.beginTransmission(address) ~ Wire.write() ~ Wire.endTransmission()

At TH244A FHaE¢ SCL IRy TIF4H= Ry 100KHz » HAE SDA H1SCL %
HEHEF(pull up)EFH > FTLE R 1PC @SR B2 (pull up)EEFH
10K - A RECREETEE AISEREIE © I°C /M A2 (i B 78 ER B A B s
KH PB8(TX0) D20(SCLO) — D22(SCLI1)

H PBO(RX0) D21 (SDAO)K— D23(SDAI)
(Master) (Slave)

@éﬂ(

¥

9-6 I)CNERYEWMELEEE

L #if 12C1 : PC H HE s > L5 12C0 FEFHBIE TR SCL1 » 1E75
B PR DR -
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CHAPTERM 9
BIR 1°C MHIZEHIEE

9-2 ERIIE I°C NMEERER

ZIKEJ’T%E.’ I’C /rEFER ff%"’?é’ﬁ LCD ~ OLED ~ EEPROM &?ﬁ?}ﬂﬁﬁ?ﬁu(n\mﬁa ’
IRE
9-2.1 I*)C 4t LCD [ERREZ

% IREEE Y IPC AN & A T SR > HE PC /) LCD g7 d
$2 I37(GND ~ VCC ~ SDA ~ SCL) K f#l#$#x TH244A [ D20(SCLO0) ~ D21(SDAO)

9-7 I’°C7TH LCD Sz NEI R IZHIE
F& 9-7 1°C7THE LCD &&mas1ZH

LCD 1602 I2C 154 | EEWI37) | BEEWAJI45) |BASEHR TH244A
GND GND
5V VCC
SDA SDA SDA D21(SDA0)
SCL SCL SCL) D20(SCLO)
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1

. #iff 12C_LCD1 :

N

. #iff 12C_LCD2 :

(98]

. #iff 12C_LCD3 :

N

. #iff 12C_LCD4 :

93]

. #iff 12C_LCDS5 :

9-14

LLE#I PC A i LCD, £ F A LCM B SCF
A& A& > AEF5] PC 1 LCD #%
A& A& > AEF5] PC 1 LCD #%
FEFSI °C 1 LCD #UR ¥R hd Il

PC_LCD HR 5 Bk € LCD BhfF -
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CHAPTERM 9
BIE 12C NEIZHES

9-2.2 T1°C frifii EEPROM EREZ
I2C /)i EEPROM 24LC16 » F B IME0ES =5 16384-bit » L) byte sKEH &
16384/8=2048-byte » fAE L) SOIC BFIHEEM » 41 F £F- :
i 9-8 24LC16 EH)
EAF [iIEZ At
VCC | FEIFEME 2.2V~5.5V

A0 [ 1 ~ g[d vce WP | 0=JEE ALRE - 1=F AR
A1[2 78 WP SDA | I’C-bus 5| & B/ HE
AzLys SH SCL | scL | rC-bus S RHIRIZSE
VSS [ 4 5[ SDA
AO~A2 | #EE (device)fiE (slave)ii ik

Vss | B

© FEHEFEIE(Non-volatile) LAY « AR ARG IEAE » fARE 2048-byte ©

© PPC /11 = H1 SCL(ARFIIRENR) K2 SDA(HRIIE BhAAF I ECIEHE

O RIMFEDIZA « IEHHF=SmA > FEEEERK=2uA -

© R E A EIRE =5ms » 7E5 A Z R & EBEERECIER -

© BABEDF : byte BAK 32-byte B AR > nHEE A 1,000,000 X
O FEHUIRES 5 © 167 (Sequential)AEHL K i (Random)FEHY ©

© n I RERE Bl (WP)a%E AR (WP=0)80H (17 (WP=1) °

© {&Ih%S CMOS £ifily » TAFERE : 2.2V~5.5V » A& EE YRS

© LAERFARSAZSEEE : 0~400KHz °
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1. PC frii %1 EEPROM B EHE G » 24LC16 NERIIHGHHE - 41 T EFs -

scLO—» VO HV Pump
i Control
SDA Oe4¢—» Logic ‘
X
D| EEPROM
Memory E Array
wp O—»| Control > C
Logic €
Page Buffer
v »  YDEC
Address +
A0~A2 O ™ Counter .| Sense AMP
|  R/W Control
vce O—»
VvSS O—»

B 9-8 24LC16 fEiEE
24LC16 51| EEPROM & RHMEG /7 » AT FR
(1) Jei(Device) kA% AE » TG H (Page) (il (PO~P2)IER » AT :
1]o] 1]o]r2]|Pi]|Pofpw

(2) byte FASRIERZC © - A& B P RATR -

s w

T R S
A I T
R DEVICE T o]
T ADDRESS E  WORD ADDRESS DATA P

T T T T T T 11T T T T T T 11
SDA LINE ||||| | * |_|
L1 I T | I T T |

M LR A M L A A
S S/ C s S C C
B BWK B B K K

9-9 byte RARIFEI

9-16
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CHAPTERM

BEE 12C NHEIEFHIEE

9

& 9-9 byte RARIFETER

R Master(MCU) JilA Slave(EEPROM)
1 2 S IR (START)#5E —
2 | B ICE(DEVICE)ifik=1010xxx | —
3 Z B AR/W=0) 17 —
4 — [a] JE fifE 28 (ACK)=0
5 AR AT HE —
6 — [a] JE fifE 28 (ACK)=0
7 FHAEFRH(Data) » {7l H B RN —
8 «— [ JEE fifE SR (ACK)=0
9 2 % 1E (STOP)FAGE —
(3) HE AR « A0k EHEREMPIRE > A1 T E AR
2 R s
A | T
R DEVICE T [e]
T ADDRESS E WORD ADDRESS (n) DATA (n) DATA (n + 1) \ DATA (n + x) P
sonue [T T[]t iiots e, e eeens, 140008 | [1
M LR A A A A\l A
S s/ cC C C C C
B BW K K K K K

9-10 ERARIHRI

(4) T (Sequential)FEHUEEE » 32 T HE(Device Address){% * 15 2-byte #C

PR (ki (Word Address)H 0 BHAGFEHUK-AEHCE R - A0 E ke T3 -

R S

E A A A T

DEVICE A G C C 0o
ADDRESS D K K K P

=== r LI I I B I | LIS I I I | T T 1T rrri LI N N I B |
SOA LINE L L | L |
_——=LL I I T B | I T T B | I T T | T T I I |

DATA n DATA n + 1 DATA n + 2 DATA n + x

9-11 fBFBEND R
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i 9-10 fERFEEND B

B Master(MCU) JilA Slave(EEPROM)
1~7 | BATTHRIE AL (E L)
8 i HUE IR (START)F 5 —
9 & H T (DEVICE) (i hiE —
10 i IR I(R/W=1)dn 73 —
11 — o] FE it 28 (ACK)=0
12 — AEI 1-byte ERL
13 [ ff 28 (ACK)=0 -
14 “— AR 1-byte B
15 [a] JiE 5 SR (NO ACK)=1 —
16 i 1% 1 (STOP) A5 -

(5) FEACEATALAL © BRA0 T lE K T~ RFR

IS
T R S
A E T
R  DEVICE A o]
T ADDRESS D P
T T L L) LI L]
SDALINE|||||| ||| ||_|
1 1 L1 L1 1 L1
M LR A DATA N
S s/ C o
B BW K
A
c
K

9-12 FEEXE RN T ER
ik 9-11 FEEXERINIL DR

W Master(MCU) Ji Slave(EEPROM)
1 2% HE UG (START) G —
2 & H T (DEVICE) ik —

9-18
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CHAPTERM 9
BIR 1°C MHIZEHIEE

3 & H IR/ W=1)dr 71 —
4 «— o] JE K 32 (ACK)=0
5 <« 8 0 H AiEC IS A8 (DATA)(V HE
6 A FEE fit 58 (NO ACK)=1 —
7 & Hi18 1 (STOP)E 5% —
(6) FEM(Random)iBHEER » o EIT LU A » FEITRENGRIE » W NE K& T
FHTR
S W S
I '? I DEVICE E ?
R DEVICE T WORD R ADDRESS A o]
T ADDRESS E ADDRESS n T D P
SD'L\L"\IED_|_|_||||||*||||||||||||||||||||||||||||_|
M L AM L A M L A DATA n
S S Cs SC S S C
| B BW KB BIK B B K

R

N
o}
A
o]
DUMMY WRITE K

B 9-13 [E#(Random):E B4 57
% 9-12 P& (Random):B BN B

B Master(MCU) Ji A Slave(EEPROM)

i HE IR (START) A5 —

2 & H It (DEVICE)(if 41k —

3 | BHE AR/W=0)di 4 -

4 <~ | HEREEZE(ACK)=0

5 [ EHECIEE(WORD)(i7 ik (n) -

6 <~ | [RlEEEE(ACK)=0

7 | BHIEIR(START)AGE -

8 & HITF(DEVICE) i ik —




B EH ARM MG32x02z B Arduino E 8

9 [ ZEHENE®R/W=Ddr4 —
10 <~ | o] fEREFZ(ACK)=0
11 <~ | REHAUE Kl DATA(n)
12 =] FE 5 R (NO ACK)=1 —
13 | % I (STOP)AGR —

2. ZYREHEBEWN PC/rEINEH 10K &7t & » I°C /1Ry EEPROM B
R - AT PR

90)
T g e (}4) Izc??@cc -

(] [=9 N1 -2}

—— A0 VDD—Q—_L
" AL e SCL
Vs spal>|spA
10K 10K
241.C16

. = (EEPROM)

I

(1) 12C5 @
[& 9-14 EEPROM EHZE&EM

3. PC{riHi¥] EEPROM EHHH ] :

(1) #if5 bootPrintCount :

vC

(2) #ifjl EEPROMI1 write read : {£H{ EEPROM 24C16 FJ& K} o

9-20



9-2.3 12C fvifi OLED JER &

% I2C 111 OLED B e384 J37(GND~VCC~SDA~SCL) Jz f 5 TH244A

“

CHAPTERM

BEE 12C NHEIEFHIEE

9

(7 D20(SCLO) ~ D21(SDAO);# 1 J45(SCL ~ SDA)RIT] » 411 T & T 22w ©

B |

9-15 I1°2C /T7E OLED #EmasN AR ERIE
i 9-13  1°C 77HE OLED BB R E B EF
OLED I°C f&iff HEMWO36) | EEHI45) |BH#E TH244A
vVCC vCC
GND GND
SCL SCL SDA D21(SDA0)
SDA SDA SCL) D20(SCLO0)

9-21
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FI A E B PR — (AR - AT

Adafruit BuslO

Adafruit GFX Library
Adafruit SSD1306

FEFEBIFEZCHI BB R (libraries) A G = (EERL K o
Adatruit_BuslO

Adafruit_GFX_Library
Adafruit_55D1306

1. #if5l 12C_OLEDI : 45 I’C 11 [fif) OLED R o

2. #ifjll 2C_OLED2 : fz# i 45 PC 1Y) OLED BR R

9-22
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CHAPTERD 9
E31E 1°C NEEHES

9-2.4 IPC frimEkaill IN3221 ERER
R TNA3221 5 = S vk 1 BB A e AR B 428 - B °C 1D
SMBUS FHZS /M o HAME R 7SR T A
© TAFE : 2.7V~-5.5V
© il 7 B (Shunt) B T HF(Bus) B L -
© a il 0V~26V HREIR HE(Bus)EHE -
© S FE A (O troet) TR R A FS £ 800V B M I RS 0.25% o
© FEIEIGZ JARI RN LAZYS » LI DRl 2 B -
© Y ] AR 1 1 (slave) ik <
© ATHIBITHE I » £ B L R (Alert) HITEE 2 (Warning) i 1 o
© WP « A - AVRAETE - SN BT NE - T B RO AR o

(0Vto26V) Civinsa
0.1 pF

Load 1 —AL
= = Vs (Supply
Vinei Vinet Voltage) 10 kQ
Power Supply
(0OVto26V) SDA| .
©] I%G- g
and SCL
SMBus-
| Vinez Compatible A0
0.1Q

3 Interface
- Shunt Veu Vs
Vin-2 Voltages 1-3
| Critical Limit 10 kO
Alerts 1-3 VPU
q Power Valid (PV)

O
SR d 6 CH3 Shunt Voltage - J.

Sum Alerts ‘ Critical o

J_ I Warning o)
- Timing Control (TC) o

GND
Vinea Vins L
Power Supply 010

(0Vto26V) Load 3 1
9-16 Eiifaill INA3221 J75E[E

9-23



B EH ARM MG32x02z B Arduino E 8

INA3221 [y EE il A sl 7 =0 - 0 R A
Power Supply
(0Vto26V)
@]
RriLter
<10Q
§
) | ‘ | Vin+2
i
0.1Q ; Vv CriLTER vV
RrLTER =
<10Q
s

CFILTER: 01-}.”: to 1-|JF

ﬂ_ Ceramic Capacitor
B 9-17 ZEHARHE INA3221 i AfeiH]
I AR (ke ds(Power supply)f {E BEEE(0V~26 V)5 & #ik(Load) T{F » # /7 BATE
BH(0.1Q) s B #(Load)lRF » HEWG) & (£ EFH(0.1 Q) Wik as 4 FEIRA(V) » #EUEHK &

P& (Filter) 2 | ADC SHILEERA(V) » Bl Al FBARAT & #i(Load) ) EIf ©

1. FEiAEH INA3221 HERI(A0) T #d EIPU [ e (slave) ikt » 41T FRFR :
* 9-14 (HIBRIRHENIIER E

R (A0) eI (slave address )
GND 1000000
VS 1000001
SDA 1000010
SCL 1000011
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CHAPTERD 9
RIE 12C NEIEHEER

2. #EH 2C /A INA3221 TERERA0 » 41 FE (@) ~(c)FiTs -

Start By ACK By ACK By Stop By
Master Device Device Master

}1; Frame 1: Two-Wire Slave Address Byte!" 4’}47 Frame 2: Register Pointer Byte 4P|

B 9-18(a) RELGFHRIIULKFE

1 9 1 1 9

\f\o 8 § & /\ @@@@@@@@ 6@@@@@6&

Start By ACK By ACK By ACK By St p E!y
Master Device Devi

}4’ Frame 1: Two-Wire Slave Address Byte ¢ ‘»\47 Frame 2: Data MSByte 4’%7 Frame 3: Data LSByte "{

9-18(b) WABGHRENKFE

Start By ACK By From ACK By From No ACK By Stop By
Master Device i Master Master® Master

}4— Frame 1: Two-Wire Slave Address Byte'" —»{47 Frame 2: Data MSByte®

9-18(c) EMEGHRERNFE

3. FEH PC frimaiE] INA3221 AERHE fFas - A1 T R ()(b)F7R - FEHITE 7 a3
RERERMERFM -
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* 9-15(a) FEHEI[HTEXR

POINTER POWER-ON RESET
ADDRESS
(Hex) REGISTER NAME DESCRIPTION BINARY HEX TYPE!
= All-register reset, shunt and bus voltage ADC conversion times and i
0 Configuration S 01110001 00100111 7127 RW
1 Channel-1 Shunt Voltage | Averaged shunt voltage value. 00000000 00000000 0000 R
2 Channel-1 Bus Voltage Averaged bus voltage value. 00000000 00000000 0000 R
3 Channel-2 Shunt Voltage | Averaged shunt voltage value. 00000000 0O0DO00O 0000 R
4 Channel-2 Bus Voltage Averaged bus voltage value. 00000000 00000000 0000 R
5 Channel-3 Shunt Voltage | Averaged shunt voltage value. 00000000 0O0DO00O 0000 R
6 Channel-3 Bus Voltage Averaged bus voltage value. 00000000 0O0DO00O 0000 R
Channel-1 Critical Alert | Contains limit value to compare each conversion value to r
i Limit determine if the corresponding limit has been exceeded A I000 Az R
Channel-1 Warning Alert | Contains limit value to compare to averaged measurement to P
i Limit determine if the corresponding limit has been exceeded 0111742418144 000 dEES R
9 Channel-2 Critical Alert | Contains limit value to compare each conversion value to 01111111 11111000 7FF8 RW
Limit determine if the corresponding limit has been exceeded.
Channel-2 Warning Alert | Contains limit value to compare to averaged measurement to P
A Limit determine if the corresponding limit has been exceeded. ORI, A1 000 7HE8 R
Channel-3 Critical Alert Contains limit value to compare each conversion value to —
B Limit determine if the corresponding limit has been exceeded IR A 1000 rEED il
Channel-3 Wamning Alert | Contains limit value to compare to averaged measurement to T
2 Limit determine if the corresponding limit has been exceeded OTAEATANATEI 000 RS A
Contains the summed value of the each of the selected shunt
D Shunt-Voltage Sum voltage conversions. 00000000 00000000 0000 R
.. | Contains limit value to compare to the Shunt Valtage Sum register o
2 ShuinkVoltaga::Sum il to determine if the corresponding limit has been exceeded. DA A0 ERE RV
E Mask/Enable ;\t\:tl;tjsconﬁguralmn‘ alert status indication, summation control and 00000000 00000010 0002 R
: ... | Contains limit value to compare all bus voltage conversions to g
i e e Lt determine if the Power Valid level has been reached aLpn0ng 250 e
Contains limit value to compare all bus voltage conversions to _
" Power-Valid Lower Limit | determine if the any voltage rail has dropped below the Power 00100011 00101000 2328 RW
Valid range.
FE Manufacturer ID Contains unique manufacturer identification number. 01010100 01001001 5449 R
FF Die ID Contains unique die identification number. 00110010 00100000 3220 R
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* 9-15(b) EFEANET DM

CHAPTERM

ADDRESS
REGISTER (He) | D15 | p1a | D13 | D12 | D11 | Do Do D8 o7 D6 D5 D4 3 D2 D1 Do
c 00 RST | CHi, | CH2, | CH3, | AVG2 | AVG1 | AVGO |VaysCT2|VaysCT1 | VeusCTO | VenCT2 | VeuCT1 | Ve,CTO | MODE3 | MODE2 | MODET
Channel-1 Shunt Voltage o1 SIGN | spi1 | spio | spe | sps | sp7 | spe | sps | spa | sps | sp2 | spi | spo - i =
Channel 1 Bus Voltage 02 SIGN | BD11 | BD10 | BDo | BDs | BD7 | BDe | BD5 | BD4 | BD3 | BD2 | BD1 | BDO - - -
Channel.2 Shunt Voltage 03 SIGN | spi1 | spio | spe | sps | sp7 | spe | sps | spa | sps | sp2 | soi | spo - - -
Channel.2 Bus Voltage 0 SIGN | BD11 | BD10 | BDo | BDs | BD7 | BD6 | BD5 | BD4 | BD3 | BD2 | BD1 | BDO - - =
Channel.3 Shunt Voltage 05 SIGN | spi1 | spio | spe | sps | sD7 | spe | sSD5 | spa | sps | sp2 | spi | spo - - -
Chapnel-3 Bus Voltage 06 SIGN | BD11 | BD10 | BDO | BD8 | BD7 | BD6 | BD5 | BD4 | BD3 | BD2 | BD1 | BDO - - -
e o7 CIL12 | CIL11 | CIL10 | Cll9 | Ci8 | Ci7 | cue | cus | ci4 | cus | cu2 | cwi | cwo | — - -
Channet 1 Waming Aler 08 WiL12 | wittt | witto | wite | wits | w7 | wie | wias | wi4 | wis | wie | win | wio | — = =
ﬁ'”nal‘""e"z Eoe N 09 C2L12 | C2u11 | C2u10 | c219 | c28 | C2u7 | C26 | c25 | c24 | c2t3 | ca2 | car | cao = — —
ChannokZiweming-Aleit 0A W2L12 | WaL11 | wat1o | w2l | wais | w2tz | wae | wats | w24 | w2t | w22 | weut | wao | — — =
Chianncl-3.Crical-Alort 08 c3L12 | caLt1 | calto | cale | cats | ca7 | cale | cals | ca4 | cas | ca2 | cat | calo - — -
Chiannet iaming:Alert oc WaL12 | WaL11 | wal1o | wale | wals | wal7 | wale | wals | wal4 | wal3 | walz | wall | walo | — — —
Shunt Voltage Sum [ SIGN | svi3 | svi2 | svi1 | svio | sve | sv8 | sv7 | sve | svs | sva | sva | sv2 | sV | sw =
Shunt Voltage Sum Limit oF SIGN | SVL13 | SVL12 | SVL11 | Svii0 | SVio | svis | SVi7 | svie | svis | svi4 | svis | svi2 | svi1 | svio | —
Mask/Enable oF — [ scci | scc2 | sccs | WEN | CEN | cFl | cr2 | cRs SE | WFl | WR2 | WFs | PVF | TCF | OWRF
Power Valid Upper Limit 10 PVU12 | PVUT1 | PVUT0 | PVUS | PVUB | PVUT | PVUS | PVUS | PVU4 | PVU3 | PVU2 | PVUI | PWUD | — - -
Power Valid Lower Limit [ PVI12 | PVI11 | PVL10 | PVIO | PVIB | PVI7 | PVI6 | PVI5 | PVI4 | PVI3 | PVI2 | PV | PVID —~ —
Manufacturer ID FE 0 1 0 i 0 1 o o 0 1 0 0 1 0 0 i
Die ID FF 0 0 1 1 0 0 1 0 0 0 1 0 0 0 0 0

9-19(a) EifikaiHl INA3221 FEFHSM Y

GND GN

e
S
A
| =
S
Lo
[
=

INA3221 P«

\J'S

=
o

-
GND @
SCL ®
SDA @
.
L
WAR @
L]
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9-19(b) Il INA3221 FERHEERR (A RIBGHH BN & H 22 52)

4. PC frimEifail INA3221 EH A -
(1) #ifjil INA3221 basictest : L 12C0 7M[EiFME INA3221 » FEHUSH] CHI1~3
HEAVEN > (ERPY R E R - -
(2) #ifsl] INA3221 critcaltest : L 12C1 71 TERIYME INA3221 » ZEAUH] CH1~3
HEAEN, ERYE R s -
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