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Vinka Microelectronics LCD _\5 /7?‘ gg sz] ,EF\‘ ﬁ‘

1 Mk
VK2C21CQ2&— A s B XA Wi FLCD YR Bl 2%, 7T SCRF i
K481 (12SEG x 4COM) ¥ i K64 £ (8SEG x 8COM)
ILCDAF . A HLAEE 2CH: N B BRSO E BoR
s, WaldEd e NG B HEPiT, (IRDIFER
FEMEE A TR AR DK TR M.

2 PR
o T {EHJE 24-5.5V
o NHE32 kHz RCIR 2%
o WAL (BIAS) AIfCE N1/3. 1/4
e COMJ (DUTY) HIECE N1/4. 1/8
o ET/RRAMAN20x417. 16x811
o WAL E N80HZ. 160Hz
o HHM GBI RERAKHRG 2N
o DRCIH{FE:
o EnEzllexd. 12x8
o 3P IR EEAR A SR A
o B ELCDERSH
o EHEREIEHLE A BN
e VLCDHRMLLCDIRE) L (< VDD)
o NE 164 LCDIRZ) L 1 % L i
o WNE EHEAHEEPOR)
o [RINEE. mPHLTL
o HA%
QFN20 (03x03 x0.75-0.40)

3 NV FH A

o HR/MHIER o EHBLH
o FREEL/ AN o RENL/BRAHL
o RMIMXAR
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Vinka Microelectronics VK2 C2 1 CQ
4 MK
SEGxCOM i B L sl=a FE g
VK2C21A 20%x4,16%8 1/3,1/4 1/4,1/8 SOP28
VK2C21AA 20%x4,16%8 1/3,1/4 1/4,1/8 SSOP28
VK2C21AQ 20%4,16x8 1/3,1/4 1/4,1/8 QFN28L
VK2C21B 16%4,12x8 1/3,1/4 1/4,1/8 SOP24
VK2C21BA 16x4,12x8 1/3,1/4 1/4,1/8 SSOP24
VK2C21BQ 16x4,12x8 1/3,1/4 1/4,1/8 QFN24L
VK2C21C 12x4,8x8 1/3,1/4 1/4,1/8 SOP20
VK2C21CQ 12x4,8x8 1/3,1/4 1/4,1/8 QFN20L
VK2C21D 8x4,4x8 1/3,1/4 1/4,1/8 SOP16
VK2C21DQ 8x4,4x8 1/3,1/4 1/4,1/8 QFNI16L
VK2C22A 44x4 1/2,1/3 1/4 LQFP52
VK2C22B 40%4 1/2,1/3 1/4 LQFP48
VK2C22 44x4 1/2,1/3 1/4 DICE
VK2C23A 55x4,51x8 1/3,1/4 1/4,1/8 LQFP64
VK2C23B 35x8 1/3,1/4 1/8 LQFP48
VK2C23 56x4,52x8 1/3,1/4 1/4,1/8 DICE
VK2C24A 71x4,67%8,59x16 1/2,1/3,1/4,1/5 1/4,1/8,1/16 LQFP80
VK2C24B 55x4,51x8,43x16 1/2,1/3,1/4,1/5 1/4,1/8,1/16 LQFP64
VK2C24 72x4,68%8,60%16 1/2,1/3,1/4,1/5 1/4,1/8,1/16 DICE
5 Tk
S FHEEw A ERA FCE) 2 R T H/E
VK2C21A SOP28 1 %26 - 1 /2080 1 /20800
VK2C21AA SSOP28 1 /50 - 1 /5000 1 #/50000
VK2C21AQ QFN28L - 1 4/490 1 £/4900 1 /29400
VK2C21B SOP24 1 /30 - 1 /2400 1 %/24000
VK2C21BA SSOP24 1 /50 - 1 £/10000 1 %%/100000
VK2C21BQ QFN24L - 1 £/490 1 £:/4900 1 #1/29400
VK2C21C SOP20 1 /36 - 1 £:/2880 1 #1/28800
VK2C21CQ QFN20L - 1 £/490 1 /4900 1 #1/29400
VK2C21D SOP16 1 /50 - 1 £/10000 1 %/100000
VK2C21DQ QFNI16L - 1 £/3000 1 £/3000 1 %%/120000
VK2C22A LQFP52 - 1 45%/90 1 /900 1 48/5400
VK2C22B LQFP48 - 1 ££/250 £:/2500 1 %4/15000
VK2C22 DICE - 1 /2/400 1 £/2000 1 £1/4000 o
VK2C23A LQFP64 - 1 ££/250 1 £/2500 1 §4/15000
VK2C23B LQFP48 - 1 ££/250 1 £/2500 1 §6/15000
VK2C23 DICE - 1 /2250 1 £/1000 1 £4/2000 A
VK2C24A LQFP80 - 1 /90 1 £/900 1 #6/5400
VK2C24B LQFP64 - 1 /250 1 £5/2500 1 #/15000
VK2C24 DICE - 1 J£/200 1 £:/1000 1 £3/2000 B
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Vinka Microelectronics VK2 C2 ] COB

6 COB% ¥}
6.1 COB PADK

CEG17

8] |ceGIS
(W]

(2] |cEG16
B8] |CEGI5

(2] |Vvss
(3] |csL
‘2] |vDA
3] |vDD
8] |veccaz
(2] |vLep
'R |CcEGI9

EsT SEG14
0 SEGI13
SEG12
cont SEG11
COM2 (0, 0)
CoM3
COM4

yodas| [e]
sods| (3]
9ods| [=]
Loas| [5]
8ods| (3]
60ds| [ =]
0104s| [ 3]

0DdS/YINOD H

IDES/SNOD| [ ]

7OAS/9NOD H
EDAS/LNOD| [

KT 11501715 pm? , #JJEHEAZ: VSS
PAD K/N: 70x70 pm?

VDD (Pad27) il VCCA2 (Pad26) L 48 E(E —i.
VLCD (Pad25) #1 SEG19 (Pad24) L 48 e/ —id.

VLCDJHIEC & sl 8 8 & RS, LCD 9K5) H B vl i@ VLCD 5] R4t
FEL s R AT A0 i M o
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L XX SR
< ﬂk‘?"ﬂ@ VK2C21 COB
6.2 COB PAD R
A7 pm
i PE Xkhi | Yk e wh | xebs | Yk
1 COMO 93.11 1016.655 17 SEG12 1056.89 1181.39
2 COM1 93.11 932.155 18 SEG13 1056.89 1265.89
3 COM2 93.11 847.655 19 SEG14 1056.89 1350.39
4 COM3 93.11 763.155 20 SEG15 1040.39 1621.89
5 COM4/SEGO 130.97 93.11 21 SEG16 950.39 1621.89
6 COMS5/SEG1 220.97 93.11 22 SEG17 860.39 1621.89
7 COMG6/SEG2 310.97 93.11 23 SEGI18 756.75 1621.89
8 COM7/SEG3 400.97 93.11 24 SEG19 666.75 1621.89
9 SEG4 490.97 93.11 25 VLCD 576.75 1621.89
10 SEG5 580.97 93.11 26 VCCA2 486.75 1621.89
11 SEG6 670.97 93.11 27 VDD 396.75 1621.89
12 SEG7 760.97 93.11 28 SDA 306.75 1621.89
13 SEG8 850.97 93.11 29 SCL 199.61 1621.89
14 SEG9 940.97 93.11 30 VSS 109.61 1621.89
15 SEG10 1030.97 93.11
16 SEG11 1056.89 1096.89 0 TEST 295.57 1211.795
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Vinka Microelectronics VK2 C2 ] CQ

T B

)
@)
sl
7
F ~ — o
> = = = =
o o o o o
@) O @) @) @)
ERERERERE
[a\] — — — —
COMS5/SEG1 | 1 15 |GND
COMG6/SEG2| 2 14 | SCL
VK2C21CQ
COM7/SEG3| 3 QFN20 13 | SDA
SEG4 | 4 12 | VDD
SEG5| 5 11 | SEG19/VLCD

SEG10| 6 |
SEGI1[ 7 |
SEG12| 8 |
SEG13| 9 |
SEG18| 10 |

ARUEMER, F
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Vinka Microelectronics

VK2C21CQ

7.1 VK2C21CQ/QFN20% i %1 %

AL AR PN i Redtid
12 VDD HJRIE FLYR IE
13 SDA WA | RCHEAT BRI N A U, TR H R AN DR R
14 SCL LD RCHEATH B, FFiwin i 5o LR .
15 VSS N R
16-19 | COM0-COM3 iy LCDAz 4
20 | COM4/SEGO- " . , o -
13 | COM7/SEG3 B LCDA/ Bt B, AR B &4COMIL /£8COM
4-5 SEG4-SEG5 i LCDEfr
6-9 | SEG10-SEG13 i LCDE A H
10 SEG18 i LCDEHr
VLCD A VDD %G 42, W & B R A B DhRe fH gemd, IRsh &
P P R R R SR T R .
VLCD JiIF VDD ISR 1A s RH, N30 B R R Th e 45 1k B
11 | SEGI9/VLCD | #ith /%N | Brz) e phy o 482 1 v BELE 35
VLCD JHIFC & ASEGH!:
5 RE P 3 H R R EE T RE, SRS H T F PN E R TR T RE SR
by R VA2 ThRE, RS HL B A VDD
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Vinka Microelectronics VK2 C2 ] CQ
8 e i
8.1 HER]
& RRAM
@ ., COMO
SCL o »f R2CHEHIF i 4 COM3

DA L. | R

—»0 COM4/SEGO
% COM7/SEG3
— ) SEG4-SEGS5

_',(l) SEG10-SEG13

_’.<|> SEG18,SEG19

<:> LCD 355
F i) E B
VDD o
VSS T
\i \

VLCD O0—» DAY B0 H R P g LCD/R & HJE™

A RITIERF FEL i
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Vinka Microelectronics

8.2 WIRRAM-TFfELEH

A EREME (RAM) 458 N16x847 (4COMN20x44) , F# Al iBRn i)
e, SRRAMMPIN A BT LCDIREN 28 R N A . @i 12CH 212
HRRAM A &

BRRAMA ) ) LB 2 LCD R FE U R R TR :

i, | COM3 | COM2 | COMI |COMO | #iH | COM3 | COM2 | COM1 | COMO | Huht
SEG1 SEGO0 0x00
SEG3 SEG2 0x01
SEGS SEG4 0x02
- - 0x03
--- --- 0x04
SEGI11 SEG10 0x05
SEG13 SEG12 0x06
--- - 0x07
- - 0x08
SEG19 SEG18 0x09

BoREdE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

20%4 B 7~RAM Wi}

Lot CS%I\S;/ Cs%hég/ CS%I\(/S / Cs%hég/ COM3 | COM2 | COM1 | COMO | Hihk
SEG4 0x00
SEGS5 0x01
0x02
0x03
0x04
0x05
SEG10 0x06
SEGI11 0x07
SEGI12 0x08
SEG13 0x09
0x0A
0x0B
-— 0x0C
0x0D
SEG18 0x0E
SEG19 0xOF
SRHEE Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

16x8 & 7~RAM i}
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Vinka Microelectronics

8.3 RGIE

VK2C21CQI¥J I 2 F sk 7= A LCD 3R 8115 5 A1 N 3B I e 1) . RS ok
T HNEHRCIRZ 2% (32kHz) , REGH B (FSYS)IR ELCD W% .

Ao Bl LA EF IE R G R G &, R RMAGIRG&F1LE, R4
HBEN A R,

ARG EHRTAER, RGRGELTEIRE.

RGRG N BEE W B R

- System Clock
RCHR; —o\o—y>
32kHz

8.4 LCDIKzH &
LCDIEZ) H I 77 LS VI CDRIZREL, 7T DL i ) 0 e 5 1 62% i T .

VDD pad 5 VCCA2 pad #%#z, j#id VLCD £ #:HHFIVDD (VLCD<VDD)
FRELLCDIK ) HLJE

AR 162 it He s il it 4 7 ] AR REUT SR E I, W1 R

DAL Bias 1/3 1/4 i
0x00 1.000xVDD 1.000xVDD BiME
0x01 0.944xVDD 0.957xVDD
0x02 0.894xVDD 0.918xVDD
0x03 0.849xVDD 0.882xVDD
0x04 0.808xVDD 0.849xVDD
0x05 0.771xVDD 0.818xVDD
0x06 0.738xVDD 0.789xVDD
0x07 0.707xVDD 0.763xVDD
0x08 0.678xVDD 0.738xVDD
0x09 0.652xVDD 0.714xVDD
0x0A 0.628xVDD 0.692xVDD
0x0B 0.605xVDD 0.672xVDD
0x0C 0.584xVDD 0.652xVDD
0x0D 0.565xVDD 0.634xVDD
0x0E 0.547xVDD 0.616xVDD
0x0F 0.529xVDD 0.600xVDD

Rev.1.1 04-July-2024 9/23



Vinka Microelectronics

P & D VK2C21CQ

8.5 FHLEAN
A TG, FEBIN (1ms) 12CREAEHE.

PR HL B AT A6 AL AR 0 T FTss -

Fiif5 COM/SEG ity VLCD.
BB 1/4 duty AT 1/3 bias.
RGHR Y 4 LCD bias KA 25561,
LCD &Rk,

P FL S R ) R A

SEG/VLCD 3L %y SEG .
VLCD el o) g4k 1l .

it A% 2 BRI\ T 9 80Hz.

N RR D REAE 1

RS LAE#ARE], #5VDD R R 2K T M e s TAE RN, AW 2 LR
KPR 4644:, BIVDDHLEXZ0 RS0V, HAE EFFEIER TAE L 2 A £ /0%
¥ 20ms ) OV HJE

ERELI P

VDD
+— tSR>0.05V/mS

8.6 LCDi#Ef 4

VLCD IR&h 1 5 RN 12SEG x 4COMAISSEG x 8 COM,  AAd FH 1
SEGHICOMJiIE 7S,

SEHtPIAIUIAR, R8I WO B 180 80Hz i&7E 160HZ.

Rev.1.1
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Vinka Microelectronics

P & D VK2C21CQ

8.7 NRCE(ZR:I
VK2C21CQEANE(E I, WARI2CYML, TFIRHI T A1 b hr .

SCLIHIZ I #ha N, SDARE SR ATEIE M N /Zr I, 24 12C BN, X

24 RIS R v FELP o
START Ml STOPfE 5
SDA U o SDA
SCL SCL
S P
START STOP

SR SAVY e e G O

ACK ACK
RSB Bl Kk _\D(:X _______ )(_)(_/
A s E————— B
M —————
W —
scL ANAWAEINAWAWE
START I S

<o 2ve Address E—

WAL 'MSB LSBi
(0x70) bit0-iLEA | 0| 1 | 1 [ 1]0] 0] 0 |RW

Rev.1.1 04-July-2024 11/23



P & D VK2C21CQ

Vinka Microelectronics

9 D2CHAAHE

H

I dn]
%}%
A

<«— Slave Addrgn} chd byte 44 }ﬂi Cmd setting—»}
(slo[1[1]1]ofo]o]o] |b7]be|bs|ba]b3]b2]bi]bo| [b7]b6|bs|b4]b3]b2]bilbo| |P]
A A

1 1 i
Write L. 5 BEACK
BEACK st 1EACK nd

5 RNV ) S RRAM

34— Slave Addr—N: EF Cmd byte —Pi :%RAM Addr bytw: F—Data byte—»:

S|0[ 1] 1/ 1{0]0[0]{ 0| [b7/b6|b3|b4/b3[b2|b1|b0] |b7|b6|b5|b4|b3|b2(b1[b0| [b7|b6|b5|b4|b3[b2|b1/bO m

I
Write | f I J; 2 BEACK BEACK
EACK BZACK
HE2ANTI IR BRRAM

«—Slave Addr———»] '« Cmdbyte —» = RAM Addr byte»t
[s[o[1]1]1]o]o]o]o] |b7[b6]bs[b4|b3]b2lb1]bO| |b7]b6[bS[b4[b3[b2]b1]HO

}
Write 1 2

Lst nd

1ACK IACK EEACK

'« Data byte 3 e Data bytegq '« Data byte Ll
b7]b6|bs[b4b3[62]b1]bo|  [b7]bs|bs[b4]b3]b2]b1]b0]  ;;  [b7]b6|bs[b4|b3]b2]b1[bO| | P]

1st ‘ 2nd ‘ ! ‘ Nith T
data . data . . data R
HACK HEACK #ACK BRACK

B
M RRAMIE S A7 11400

<—Slave Addr—» |« Cmdbyte—» «RAM Addr byte
slo[1]1]1]o]0[o[0] |b7b6b3b4bIb2bIb0| [b7bEbSH4bILbILY [P]

Write Ist 2ua

EACK }2ACK FEACK

%Devwe Addr» «Data bytea <« Data byte—> 47 Data byteq

...... solii 1000% b7b6 bsbalsilbbibo bﬂb6\b5\b4b3hﬂha hjo? / F7bdb5b4ha3hﬁha tba fp 2]

Readipack @ HAck s HACK GACK data

Rev.1.1 04-July-2024 12/23
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Vinka Microelectronics VK2 C2 ] CQ

10 Ut

< omm—|2ve Address m—

WAL HLE 1MSB LSB,

C0x70) bit0-FEA: | 0| 1 [ 1 [ 1[0 0|0 |RW

10. 1 EoRBdEmS

RIKETREARRAM E 45k

DiRe 75| Bit7 |Bit6 |Bit5|Bit4 |Bit3 |Bit2 |Bit 1| Bit0 i B R/W | Def
EoRHE
1 0] 0| 0] 0| 01O 0 W
fﬁ/&'\ 1st
E/RRAM
HbdEEr | 2nd | X X | AS | A4 | A3 | A2 | Al | A0 | Hihi{ER | W |00H
e f ik

10. 2 BB E L

W B W EFIDUTY
Thie 7 | Bit7 |Bit6 |Bit 5 |Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0 W R/W|Def
BARE ML 1st | 1 0 0 0 0 0 1 0 W
Duty fiBias | 5 4l x | X | X | X | X | X |Duty| Bias W |00H
ZH
Bit 1 Bit 0 .
- Duty Bias
Duty Bias
0 0 1/4 duty 1/3 bias
0 1 1/4 duty 1/4 bias
1 0 1/8 duty 1/3 bias
1 1 1/8 duty 1/4 bias

Rev.1.1 04-July-2024 13/23



Vinka Microelectronics

&P & FEHD VK2C21CQ

10.3 RHEEHEMS

BENIARGIRG IR /KA ERIT R/ R H

ifie =% | Bit7 |Bit6 |Bit5|Bit4 Bit3 Bit2 |Bit1| Bit0 | il |R/W | Def
AGWHESL | 1,0 1 0ol o]0 0| 1|0 0 W
ARG A
BoaRIFR/ <M | 24| X X | X | X| X| X| S E W |00H
wHE
Bit 1 Bit 0 N - .
S E W R AR % LCD %&on
0 X off off
1 0 on off
1 1 on on

10. 4 Midmiis & 2

EPE WA 2

e 95| Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bit1 | Bit0 i B R/W | Def
MWiAEE A4 | 1st | 1 0 0 0 0 1 1 0 W
WATREE | ond| X X | X | X | X | X | X F W |00H

Bit 0
! TEES
F
0 80Hz
1 160Hz

14/23
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&P & FEHD VK2C21CQ

Vinka Microelectronics

10. 5 [AERIR i B A2

W B LCDHEAR N FRAR

TfE 4| Bit7 |Bit6|Bit5|Bit4 |Bit3 |Bit2 |Bit1| Bit0 il |R/W | Def
AR R A4 | st 1 0 0 0 1 0 0 0 W
NHRZEE | 2nd| X X | X | X | X | X |BKI| BKO W |00H

Bit 1 Bit 0
‘}\r“}ﬁ‘j><
BK1 BKO I—U:LJ:/JK

0 0 PRI 2R FA

0 1 2Hz

1 0 1Hz

1 1 0.5Hz

Rev.1.1 04-July-2024 15/23



=, 2= e
P O RERB VK2C21CQ
106 HWEHEREMS
WEHEEXE (OVA) 20 E 16 f A T B LCDIKE) H % o
IhEE |97 |Bit 7|Bit 6 Bit 5| Bit 4 |Bit 3 |Bit 2 |Bit 1 |Bit 0 L R/W | Def
IVA |
PN 1 1100/ o0 1 0 1 0 W
SEG/VLCD 5| [T RE s it
DEf B HE .
VA |, VERL A BB 11 P 2
oy 2 | X | X | DE| VE |DA3|DA2| DALl | DAO E T At W |30H
DA3~DAO0 IR VLCD
.
R
Bit 5| Bit 4| SEG19/VLCD | N H & e
DE | VE | JtF |k s | B IIRE
e SEG/VLCD #tH 5| I E Ny VLCD
o AL PN IR R TN R .
o {EVLCDHI5 VDD [8] & 2 — A5 L B R 1A
0 | 0 | VLCD off BimE s, RN 2AEHDA3Z-DAO A7
F&00007 LAAIMFE KA BE P9 35 FEL R ER 25
o UIRVLCDH S5 VDDMIAHZE, DA3-DAOLLRAZIH
SH00007 3R 11 P 58 1 R E 2% .
0 | 1| vLcD | on |® SEG/VLCDILHHIE YVLCDH .
o fHRE NS R R R INRE
o VLCDI %I, B MCURIMVLCDIHE .
e SEG/VLCDI:H % & NSEGH .
1 0 | SEGI9 off e ZEILANIIHEEEIRE.
o i E HLE HNE VDD L.
o NEDA3-DAONAAAE, P HL I ER il 48 #R A%
e SEG/VLCDJ#¥# & NSEGH .
DT SEGIOM o ke e s

o [HUIRAS: WHEHIE B IIEEf A8 H.SEG/VLCD JHi%&H ASEG .
o 4DAO~DA3 H7 ¥ E 9400007, PN HEHLE PR E S 4% |-,
o I DAO0~DA3 i i% B N “0000” LAAN RN, PN &P He s R B 2 fifi e

Rev.1.
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Vinka Microelectronics

VK2C21CQ

11

275 L

J BT E R I T DAY S VOB - HR LOR B L bt BH R pF 2 ) b /) H 2%
R HL3.3V) FIBRB S (V) B AR — B0, 38 VBRI B F S e L

VDD=2.4V-5.5V
VDD . N
B AT B SEGLU/VLCDIIVLCD
VDD=5V VR=200KIt} :
1 VLCDRZIA4.2v
% VR S10K TV L BE I B R AU e, HULAT BEAR .
: 8
: SDA SDA i VDD
6 SCL SCL Flo|o|a|o
SEREE
MCU_CONNECT
— (8] (6] (6] (8] (&) cil . c2
Ul T~
S[BIE[ElE VK2C21CQ 1uF] 100nF
oOMAN—HO
LRURERERS)
£ 7 e
AT HACOMELEHBCOMCOMS/SEGL 1 | (oo GND |_15__GND =
COMG6/SEG2 2 | C6/52 ScL 14 SCL
COMT7/SEG3 3 13 SDA
+ C7/S3 SDA
SEGA S, VDD 12 VDD R
VAAY
SEG5 5 | S5 S19/VLCD 11 SEG19/VLCD —1
5= @@ A 200K ‘
ERERT R R AL E SEG19/VLCDHINSEG19EK # VLCD
|~ oo
om0
bl Bl Bl Bl B
ololololo
L L L L L
wninininln
MmN O
LELRCRY)
W W
QLD DD
47 fH- K M’\(DLOQ(")NHO . . y . . [se] (8] K] =) _— N .
IATRCE JvecOM SISIISIZIIISIS 41 it fcomBLCOMCOMBITF L L H: RPFRRE acOM Z[ZIZ(Z|  aitis  fcoMMAILCDIICOMBINIFF L 1+
olo|ololololo|o olo|o|o -
LcDl  ololol~ SEGIIY T PCBAEL 7 (AT 4T ALY LCD2 SEGHIy 1 PCBIELL Ji & nT 4T ELITY
S|P TN R AR R ORRAM R 2 o sk NI I RS AR A S AR RAMKS L 1N 2 i >
LCD20X8 LCD20X4
e 2 50 SOMASES) 5 50 RAMO-BIT3 BIT2 BITL BITO
COMS5/SEG1 6 g
SEGS 2 51 RAMO-BIT7 BIT6 BITS BIT4 BIT3 BIT2BIT1 BITO oM St RAMO.BIT? BIT6 BITS BITA
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