0 & R VKLI44
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14415 (36SEGx4COM) [FJLCDff. A ML @ 12CH: HED
HERSHALE BoR s, i EAR R, et
K NE BN HEPiT, (KIFERREEH T K
HLAR DA TGRS i o

2 PR
« TAEHJE 2.5-5.5V
« N'E32 kHz RCIE 8%
- fREHE (BIAS) AJECE N1/2. 1/3
« COMJEHH (DUTY) ~1/4
© N EZIRRAMN36x44H1
* Wi#H80Hz/71Hz/64Hz/53Hz ]
o AR GEEERIEND
o T]HC B AT DR
s RCHEERN
o BoRBEi36x4
o 3PN BRI SR
« AL ELCDE RS
W SoRHEEHE A B
* VLCD#2HtLCDIKz HL & (<(VDD-VLCD))
« WE FLHBEEAHEKPOR)
o BIRIDEE. EPUTIR
© B3
TSSOP48(240mil)(12.5mm x 6.1mm PP=0.5mm)
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LSS

BT
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4 wAE

VKLO060 | VKL076 | VKL092Q | VKL128 | VKLI144A | VKL144B | VKL144C
SEG/COM | 15%4 19%x4 23%4 32%4 36x4 36%4 36x4
UXZh R 60 76 92 128 144 144 144

Ep SSOP24 | SSOP28 | QFN32L | LQFP44 | TSSOP48 | QFN48L | LQFP48

5 11 Mk I

s | HEE R 3 R R T3 K REa
VKL060 SSOP-24 1%/50 1£5/10000 | —4/100000
VKLO076 SSOP-28 148150 1£5/5000 | —4#/50000
VKL092Q | QFN32L 1£5/3000 | —%F/24000
VKLI28 LQFP44 14%/160 151600 | —#/9600
VKLI44A | TSSOP48 14£/2000 —46/16000
VKLI44B | QFN4SL 14£/3000 —$4/24000
VKL144C | LQFP48 14£/250 1£:/2500 | —#4/15000
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6 l
SEG3101 o© 48 SEG30
SEG32[] » 47 PSEG29
SEG33 [ 3 46 PSEG28
SEG34 4 45 ASEG27
SEG35[ 5 44 HSEG26
CcOoM0O 6 43 B SEG25
comM1d 7 TOP VIEW 42 HSEG24
comM2d s TSSOP48 41 PJSEG23
coM3 o 40 P SEG22
VLCD O 10 39 HSEG21
vDD O 11 38 HSEG20
vSS 12 37 HSEG19
TEST1O 13 36 KISEG18
OSCINO 14 35 [SEG17
SCL O 15 34 OSEG16
SDA[O 16 33 [ASEG15
NCO 17 32 ASEG14
SEGO [ 18 31 OSEG13
SEG1 O 19 30 ASEG12
SEG2 O 20 29 ASEG11
SEG3 21 28 OSEG10
SEG4 [ 22 27 ASEG9
SEG5 [ 23 26 [1SEG8
SEG6 [ 24 25 ASEG7
HRIFEAEE, BESL
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6.1 VKL144A/TSSOPA8E JHI%| 3

JEIBL | ERHIAZFRR [N/ Thee ik

A

1-5 |SEG31-SEG35| Hith LCDE %t

6-9 |COMO-COM3| Hith | LCDfzfi

10 VLCD A | LCDIKZ)HL (% T VDD-VLCD)
11 VDD RS | RJEIE

12 VAN R | R

13 TESTI WA | MR B VSSH

15 SCL BN | LRCHATES B

16 SDA [N/ LRCHATHERH A .

17 NC — —

18-48 | SEGO-SEG30| Hith LCDE
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T ThEetiW

7.1 HEH
<:> BIRRAM
SCL I2CH i Al @
- AI:: B
__.5COMO
TESTIo—|  LHELA LCD 3Kz | COM3
P e I P
—in SEG35
VDD
VSS I T
OSCIN &, WERGHA | | LCDImEHE
ARG i T2 R Fh e ~— VLD
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72 BEIRRAM-TFALE

BN ERTEE RS (RAM) 458 N36x447 (36SEGx4COM) , 174 At o i
s, BoRRAMM N2 BT S LCDIREN 28 [F B R N A . Il 12CH 217
BURRRAMA #04E,  SHiE 5 4bit Bon B bt 5 31 .

ERRAMA R N 25 BRI 2= LCD RIS R 40 R -

i |COM3 | COM2 | COMI1 | COMO | Ml | %t |COM3 |COM2 |COMI [COMO | itk
SEG1 h g f e 0x01 | SEGO d C b a 0x00
SEG3 | p 0 n m | 0x03 | SEG2| 1 k j i 0x02
SEGS5 0x05 | SEG4 0x04
SEG7 0x07 | SEG6 0x06
SEG9 0x09 | SEGS 0x08
SEG11 0x0B [SEG10 0x0A
SEG35 0x23 |SEG34 0x22
SoRHE bit7 | bite | bits | bitd bit3 | bit2 | bitl | bit0

36x4 LIRRAM HLET

Bil: bR B REIESEG0-SEG3 15 N i /RRAMIF Edi a-p 5 B % R 40 R Fi R :

'« Slave Addr ! ¢ Addrbyte .

slo[t]1]1]1]1]o]o] [0]o]o]o]o]o]o]0

Write T T
ACK ACK

...... P[] G eEET] ), b

I | 2nd it N i

data data dat
ACK ACK ACK e ACK
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7.3 ARG

VKL144A R 8002 FH R = A2 LCD BXA0{5 5 F N @ B P i . Al 3 AC B &R
i PR N EBRCIR T 2% (32kHz) & AR 4FYE (OSCIND , {# F N #B
RCIR 2 I OSCINTEH, R Gi i P4 (fsys) HRELCD MUE

RGN B E N BT

OSCIN—— A1 BRI —\_O
System Clock

PHRCHR T J_/Q_V

32kHz

7.4 LCDIKZNH L
LCDIZH & (VLCD<VDD) 1] LLidid VLCDIFRE (FzHBHEIVSSHD
LCD J&HL E=VDD-VLCD, MBIz Bk SEIKIIFEIRS) o
VRAKR IR ELEE,  FH IMQFE FH I 2 e Bn 2, Bt FEAE .

1/3Bias
Vbp pin O
NS, IMQZ
Viep pin O t
b %
1/2Bias
Vb pin O >

Viep pin O
N %
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7.5 FHELN

L EE A BTG, EEEE (Ims) I2CREALEE .
P LR WA AL PPIRAS 40 R BT :

@ J/I5 COM/SEG 4~ VDD,

@ 1/4 duty 1 1/3 bias.

@ RSk %% A1 LCD bias KL #3551 .

@LCD Rk,

® NLRThREZE L.

| FLISFPOR FELIES Bff 5 H 3% PN 358 1F 4 &5 67, (RESET),  E&5 F TAEAE], # VDD R [%
FME T I0E BN TAEHERS, 200 2 E S 7 451F, RIVDDHE 2640
FRERIOV, HAE EFHRIER TAEfE 2 5T 2 /0 {RFF100ms FI0V HE

HEAN T
VDD
ts,I<lms — 44— tsr<Ilms

‘ torr>100mS

Vbot<0.1V

7.6 LCDiEif 4

LCD IR0 (1 Bt R N36SEG x 4COM, AA# FH 1 SEG FICOMHIE 2%,
AT A] BE B ONAF AR,  E BRI 80HZ.

WA 2CH MR E Bon S BN S Bon gl .
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VKL144A

7.7 RCEERD

VKLI144AF 2B, BAEI2CHML .
SCLHI I B N1, SDARKIZ BATHEIE M N A, 2 12C B2 R, 1X2

A IR R =
STARTAHISTOP{E 5 SDA ~ —\ s e SDA
SCL SCL
S P
START STOP
EALE Y N O O O G Y U O O I ) 6
scL s \ 1\ 2\ 36 [\ [8\ [o 2\ fas\ fo\ /P
ACK ACK
NEAE S B k% _\m """" X X 7
KRl B 11
W —<
SCL \ S\ 2\ [ s\ S
s - - T T
START SO
<« omm— Slave Address m—1
MSB LSB!
MLtEE '
(0x7¢) bitO-EEEA| 0 | 1 [ 1| 1| 1] 1] 0|RW
Rev. 1.3 14-May-2024 9/23
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7.8 12CHAn 2%\

L—Slave Addrgh} }ﬂiCmd bytegn}
S 0\ 1\ 1\ 1\ 1\ 1\0\ 0 b7\b6\b5\b4\b3\b2\b1\bo m

1

erte t
ACK

5 AT B S RRAM

i 11 %] ICSET AS ADSET i
— Slave Addr— | < Aq; high bit—™| <+ Addr A4.A0—> < Databyte—»

S|0|1{L}{1|{1|1]|0]0 L1101 A50 0 110 [0 |A4A3A2ATA0l  [b7|b6|b5[b4[b3[b2[b1[bO m

Write ‘r .............................. f:‘ A ACK R

ACK L ACK

52T A B B RRAM

© ¥l ICSET AS . ADSET
< Slave Addr——» : ﬂddr high bit—>1: : <—— Addr A4-A0 —>
STl t[a[«[o]o] {[{[1[1]0] tATo o] [1]o[ohdnindatag
WﬁiteT. t ............... T . T
ACK ACK ACK

'« Data byte e Data byte ol '« Data byte )

''''' b7]b6[bs[b4]b3]b2[b1]b0|  [b7]bs|bs[b4]b3]b2]b1[b0] ;;  [b7]bs|bs|ba]b3]b2]b1]b0] | P]
l k L !
data ACK data ACK ACK data ACK
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SRR
MO ZRRAMEE 2 AN 715 H 8

i *1  ICSET A5 ADSET

< Slave Addr——»] i< Addrhighbit—>| < Addr A4-AQ —»

[s[olt]1]1]1]1]0]0 §1\1\1\0\1\A5\0\0§ 1 [0]o agjaslazlatfao] ||

S PP E T PN X 1 Y N N
Write 1y 2ng

ACK ACK ACK
§¢ Device Addr_>§ «Databyte_ ./ | Databyte —A 347 Data byteqi
slo[1]1]1[1]1]o[1] |b7b6bsbab3b2b1b0 Ib7babsbdb3babibd %7%4b5%4%3%2%ﬂde{£ﬂ
T I 20 ft 7t Nat 'NACK
Read ACK data ACK data ACK ACK data

Pl *1 ASERRAMMNE At F AL, AS=0H) A LA RIEIX N7 .

7.9 i i

i<— Slave Address_>i
MSB LSB
MU '
COX7e) bit0-EEEH | o [ 1 1|11 | 1] 0 |rw

A bit? FoR T —F R AR (D)IE 2 i 2 (C):
bit7=0 F —FH 25, bit7=1 T —F2&md

7.10 AR E AL

B TR

Dife 74| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 i, I R/W | Def
MhbdeEr | 1 C/D 1 0 | X E | MO | X X W

Bit3 _ Bit2

LCD&E IR :

e S, MO fiw & HL

0 OFF (Def) 0 1/3 bias(Def)

1 ON 1 1/2 bias
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7.11 RGKEWS

WHERARSH-

e 7] Bit7 | Bit6| Bit5 | Bit4 | Bit3 |Bit2 |Bit 1| Bit0 1 R/W |Def

HhtFeEr | 1 cD |1 1 0 1 A5 | R |CLKS W
Bit2 | g r bkl Bitl B fir Bit0 AL
A5 R CLKS
0 0 (Def) 0 FPUT 5 i (Def) 0 WHBRCHR %%+ (Def)
1 1 1 PATHRE AL 1 NS IROSCIN

P 1.3 F N EBRCIR ¥ 25 i OSCIN I #2231t
2. bit2 ASH7 ERRAMMIEf Fi 67,  BORRAMBBHEIES A7 % bk &% B a4

7.12 bR EGS

28 RO S e R

iRE T Bit7 | Bit6| BitS | Bit4 | Bit3 | Bit2 | Bit 1| Bit0 i HH R/W | Def

HibkfaEt | 1 C/D| 0 | 0 | A4 | A3 | A2 | Al | A0 W
As B0 | g s
A4-A0

0 00000 0x00(Def)
0 00001 0x01

0 00010 0x02

0 11111 0x1f

1 00000 0x10

1 00001 0x11

1 00010 0x12

1 11111 0x13

Vi ASEIRRAMMLNE R &AL, &% KRG WE M2 bit2
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7.13 B ERZKmL

LCDE /RIG R el e K E

Thae 745 | Bit7 | Bit6|Bit5|Bit4|Bit3 |Bit2| Bit1 | Bit0 S| R/W| Def
Hhkiger | 1 C/D 1 1 1 1 1 | AP1 | APO W
Bit 1 Bit 0 I
! ! g E T KA
API1 AP0
0 0 Normal(Def)
0 1 et S|
1 0 PR G
1 1 EX S PNl
i 1.3 A

Z A A AN B RRAM N 2
1

2. AHLCDE /R TFI 1ZAr & 41

7.14 [NERSR BB 2

1 B LCDEEAR [N IR AR

YiRe 75| Bit7 | Bit6] Bit5| Bit4|Bit3 | Bit2 | Bit 1| Bit0 W |R/W | Def
NI KE | 1 | C/D | 1 1 1 0 0 |BKI1 | BKO W
Bit 1 Bit 0
)\A/\}Fﬁ\;<
BK1 BKO ljktf/Jz
0 0 AR (Def)
0 1 0.5Hz
1 0 1Hz
1 1 2Hz
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VKL144A

7.15 Son¥Eitila 4

BEELCDINENIE I,  WUBAT A R4 R0 DhAERE 30

TifE

T

Bit 7

Bit6 | Bit5 | Bit4

Bit 3| Bit 2 | Bit 1

Bit 0 T A

Def

BoREHIEE] 1

C/D

FR1

FRO | DM | SR1

SRO

Bit4

Bit 3

FR1

FRO

0

0

80Hz(Def)

71Hz

64Hz

0
1
1

1
0
1

53Hz

Bit2
DM

Lie i

0 Line #%% (Def)

FrameFH %

Bitl

Bit0

SR1

SRO

DFeta

ikt

AR (LP1)

x0.5

T2 (LP2)

0.67

IEH A

(Np)(Def)

1.0

—_— = O O

— O = O

i FE LA (HP)

1.8

TAF LA

1.80Hz>71HZz>64Hz>53Hz
2.Line #¥%>Frame® %
3. AR > T B U1 rE AR 202> LA
4 DRSS, AT LCDEA X &

AN AR SR A il i R ROR A, W g

R ]

[EESE]

WRRCR
/R EERE

A%

Izl 75 5

v

et

A%

SN AN L0 )

» WAME I HILCDA 2%
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8 AN

8.1 W7
N L RN, FRUE, R E S
W B I 2 H0EsT — RS AR SHL, A AR

@ SlveAddr o o BER e e WERABHER

[toous| p[s[ o[ t[ 1] 1]1]1]ofo] [tfrftfofifofi]o] [t]o[1]t]t]1]o]o
delay stop Addrl Write T Cmdl T Cmd2

ACK ACK ACK

| |
¢ R AIBias EH —t

1{1lofjof1]|olo|o m

bH R R

delay: JERF100uSZER; 5y ¥I46 1k

STOP: KIERCEILES

START: KIZERCHNE S

Addrl: KiESlaveHit (0x7¢)

Cmdl: RAWEML -WEREN (0xEA)

Cmd2: HHEESE RoR¥shla4 RIEE P REEE, PR B (0xBC)
Cmd3: BRI E L -BRH % Ebias, HI4TH 27~ H1/3bias (0xC8)

STOP  KIERCIFIHES
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8.2 IXEIREIE
RPN AL OO0 B 47 I LA 75 75 2 (R e B T D L % S e

o Slave Addr o lia BIREHIAA e e WEHRREGS >
[slol il a[afafolof i1 ]ot|x[x|x [x|[x]d[t][o]t]t]t]t][o]o]:

Addrl Write T Cmdl T Cmd2 T
ACK ACK ACK
HO%] SRR P SRR P [ [ [
: [— = =
ARG T Raramgse T € s AU > DS DY €/ >

1[0 [1]0[1]as00]F oo hsjadasiadatiag b7Ib6[bs|b4b3b2(b1]bo 1) [b7]pelbsibalb3b2lb1b0] [ |

.............................. : FI.
Addr2 AéK Addr3 AtK datal ACK | ACK datan N é «

PIH: *1 bit2-ASERRAMMNE IR AL, AS=0R AT LA R IEIX /N1

START: KIZRCEINE S

Addrl: K i%SlaveHtiti: (0x7¢)

Cmdl: TR A R R ERE, SR HIA T ESCR A A KGR A
Cmd2: INKRAI B B A IR R, R RS ] AN R IR XA 48

Addr2-Addr3: Ml B a4 -i% B BRRAMER G HiEE (0xES, 0x00)
Datal- Datan: 1% 7~ 208 2% B 1) BRRAMR G bl & o fE bt (B2 184~7710)
STOP FIERCIFIEES

8.3 BIRK
HE A A T A R 1%

HSlave Addr—» ie—  ERK
[sTolaly[1[ 1 ale| |sTtToTo[o[o[o]o| 7
] weid T: ............... e T
ACK ACK

START: RiX12CREEE S

Addrl: &i%Slavetthlit (0x7¢)

Cmdl: HEAXFEGS -ERK (0xCO)
STOP: KiXERCHEILES
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9  ZSEHK
1/4DUTY
VDD
0
VDD 47k VDD
C VLCD .
> SCL VR
VDD 4.7k
MCU O—r "N VKLI144A AN
~ > SbA TESTI
—» OSCIN
PWM Out COMO~COM3  SEGO~SEG35
SRR (32kHZ) | | eeeeem | e
Y Y Y Y
EO/O 1/2 or 1/3Bias, 1 /4Duty
iVDD—SVVR—SlOKB‘J‘ ‘ LCDIE#
DCDEWJ B KZ154.2V i
ﬁuM1mﬁEEBﬁﬁ§Jifr9&%§tt F;(JH:ETBE{E
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/=t
10 HA%RHE
10.1 RS
R 55 W FRAE AL
YR L VDD -0.3~6.5 \Ys
LPANEEEN VIN Vgs-0.3~Vpp+0.3 \Ys
TEM iR Tsrg -50~+125 °C
TARLE Torg -40~+85 °C
10.2 HIRSH
R MR A
1 =R I=NN J/ﬁi‘@ E. = 2 bl Bz
4, 5 |w/IME | BKME | s p— P
TAE#HE VDD | 25 — 5.5 \Ys — —
VDD=3.3V, 25°C, 1/3bias,
AR LR Ippi — 7.5 20 uA 3V THUBEI(LP) , WiAR80HzZ,
FRAME ###% .
LCD &Rk, W
4t V25 o
REMLHIR Istn 0.5 5 LA 3V o RCHR 58
VLCD JiiH E*1 | VLCD 0 — | VDD-24| V 3V F3k VDD-VLCD>=2.5V
3V
LN A EERE Vi 0 — 0.3 VDD o SCL, SDA
o 3V
iﬁﬁ)\,% H Vi 0.7 — 1.0 VDD SV SCL, SDA
'L’ ﬁﬁ)\ Eﬁ/}ifh I, -1 — — ]J.A 3V —
'H' iﬁﬁ}\ %/Jifh Iy — — 1 l.lA 3V —
LCD ON HFBHAE | Ron — 3 — kQ 3V Tioai=%10uA

*1 LCDIX ) Hi Js=VDD-VLCD
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10. 3 ZiRZH
. P . e MR 2%
K g | mUME | RME | ROKME | A
VDD %A
LCD i £, o1 56 80 104 Hz 3.3V Wi80Hz,-40 ~ +85°C
LCD i £l e 49 71 93 Hz 3.3V WiAR7 1 Hz,-40 ~ +85°C
LCD iz £ oo 44 64 84 Hz 3.3V WiA64Hz,-40 ~ +85°C
LCD Mg £ o 37 53 69 Hz 33V W53 Hz,-40 ~ +85°C
12CZ4
2%
ey i 5 | EME | IRUE | RORME | AL
VDD A
I 52 fser — — 400 KHz |3.0-55V —
FE BEI [R] P9 B2 R
SRS N 1.3 — — S 3055V .
T four " 23R ELET O P4
RS, A 1A
RAS R FR I A 0.6 — — 3.0-5.5V
StarttiRASLREEN 8] |ty s7a us -
SCLA B~ [ B2 tiow 13 — — us |3.0-55v —
SCL & FL-F- ] [1] 5 ticn 0.6 — — us  |[3.0-5.5v —
e NEEZR START {5
StartREBEEM T |ty sra 0.6 — — S 13.0-55V | o

Hodls R B[R] ti: pa 0 — — ns | 3.0-55V —

H 5 B K (] tow: paT 100 — — ns | 3.0-5.5V —
SDAFISCL - Ft i i) te — — 0.3 us | 3.0-5.5v | FIHERARIALE R
SDAMISCL T FH ] t; — — 0.3 ps | 3.0-5.5v | HAMERFENA LS

Stop R 25 1 LI (] tou. s1o 0.6 — — Us | 3.0-55v —
7 R i [R] tas — — 0.9 us | 3.0-55v —
o N\ B I 18] 3 % - \
_ _ i [l 5 1) B 8
(SDA fI SCL 3l )|t 50 ns | 3.0-55v | MEFE AN R
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12C I 7

AT I Y A 4
SDA X
r m ¥ 1\ T
t l—— tsu:DAT teur
f tow b 1 tHD:STA tsp
1
SCL / \ j \
> tnsTA oo T mﬁgu:;r - tsusTo—> [+
S Sr P S

e

SDA OUT X ><
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11 #HEER

11.1 TSSOP48(240mil)(12.5mm x 6.1mm PP=0.5mm)

D
“ﬂﬂﬂﬂﬁﬁﬁﬁﬁﬁﬂﬂﬂﬂﬂﬂﬂﬂﬁﬁﬁﬁzs
El |E
) . E
LR LR L EUL LR LY " 5|
C:J \ k
A L1
SYMBOL MILLIMETER
MIN NOM | MAX

A -- - 1.20

Al 0.05 [ 010 | 0.15

b 0.19 - 0.28

b1 0.18 020 | 0.23

c 015 | -- 0.21

cl 0.14 0.15 | 0.16

D 12.40 | 12.50 | 12.60

E 7.9 8.10 | 8.30

E1 6.00 | 6.10 | 6.20

e 0.50BSC

h - 0.25

045 | -- 0.75
L1 1.00REF
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12 [ sEfieAs

No. | A H 1 BTN R

1 1.0 | 2018-08-10 JR AR RRAS YES

2 1.1 | 2018-10-11 NS5 L YES

3 1.2 | 2019-03-21 ¥ 25038 F YES

4 1.3 2024-05-14 EHAE YES

CUAETF AR BRSE s Th Z 1i, V5 2 B Bl R A R SCA
(2] BA SRR AT LR, A SCRS i i 1 i a7 RS T e Dk A 7 &2k, I

HAEZAMEL T AT REA A

BH = oRAME B AT 7E BB _EAY i, WHEA https:/www.szvinka.com/

13 5ti Y

REENTE ARG 45 22 I
FIEER, B R TR A S AR AT
SERMEAEAR I RAE . 0 T b5 B
Ja RAGAEMT ST EAERMEOLT, AKFE
A A A AREE T . RN A FR
PERARSCIE R B I fs, A E IR LB N2
TR (BFEHEZ) « RiE. FAER
BT HAE R I

A58 IR 7K R A F A B AR
A A 50 %ok S SCAE R A R AT 2 AR AR AT 2Bl
B L B SR S IR AT T AT A A7 145

B AT A BATNE M

https://www.szvinka.com/

EAME —— ARERRA RN IR N
TG FH o0 A= i M 2 4 A B ORSR BRI RGN
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