”‘ﬂ'{%iﬁﬂﬂ VKL144C

Vinka Microelectronics 36x4LCDZ /7_{‘ K. zﬁ? N ﬁ

1 MEA
VKL144CH2 ™ s b A7 i FLCDIRBh &5, A SCRFiR R
1445 (36SEGx4COM) [JLCDSR. A ML @120 MRS
B BRSNS BoRBdE, nTRC B4R REA S, it
K N BN ST, ROFERREEH T K
HLA R DA TGRS o

2 PR
« TAEHJE 2.5-5.5V
« N'E32 kHz RCIE 8%
« fmEHE (BIAS) AJECE N1/2. 1/3
« COMH (DUTY) N1/4
« W E ERRAMA36x4(T
* Wi#580Hz/71Hz/64Hz/53Hz "] i
o PR GEESCERIEN)
o AIPCE AR DFERL
« RCIEfEREN
o BoRiE36x4
o 3P R AR DA R AT
« B ELCDERSH
© WE RoREEE L E 3
* VLCDI#&HLLCDIKEN HL & (<(VDD-VLCD))
« WE EHEAHEEKPOR)
« BIThRE. mPLTIL
o« B3
LQFP48(7.0mm x 7.0mm PP=0.5mm)

3 N F A
SRS

 BEIT AR
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4 AR

VKLO060 | VKLO076 | VKL092Q | VKL128 | VKL144A | VKL144B | VKL144C
SEG/COM | 15x4 19x4 23x4 32x4 36x4 36x4 36x4
IR 5 EL 60 76 92 128 144 144 144

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

5 11 Mk I

s | HEE R 30 T 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

Rev. 1.3 16-May-2024 2/23



%‘071‘(%1%@
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ran
6 ‘& A
nOmmmmmmmmmm
ek lalalolalalatatalole
ZEH N0 00000
N SO Ut S R e SN BN BN o
/ [HjEREIEEENIE N
48 47 46 45 4443 42 4140 39 38 37
coOM2 [O1 36 ] SEG25
coMms g2 O 35 SEG24
VLCD [33 34 SEG23
vDD [04 33 ] SEG22
VvSS [5 TOP VIEW 32 SEG21
TEST1 [J6 31 SEG20
oscIN |7 LQFP48 300 SEG19
SCL [138 29[] SEG18
SDA [39 28] SEG17
NC H10 270 SEG16
SEGO @11 26 ] SEG15
SEG1 [ 12 25 SEG14
1314 1516 1718 19 20 21 22 2324
OOOodaoonnoonn
N WL WU!L DL WL WKL W!L ;LWL ;L ;L WD,
[esleslcsleslesMeslesMesMesMesMesNes)
DAL OOO
DO Wk U1 O N1 0 O =
O = N W
HREMEE, ESN B G
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6.1 VKL144C/LQFP48% H &
JARE | AR N/ DyRedk
4748 |como, com1| firth | LoDzt
1, 2 |[cOM2, coM3| firth LCDAzfirth
3 VLCD LD LCD3E5) T (5% T VDD-VLCD)
4 VDD HIFIE | HJRIE
5 VSS R | R
6 TESTI BN | DM R R EVSS I
; OSCIN TN %%{Kﬁﬂ‘fﬁéﬁ)\ﬂtﬂ,ﬁﬁﬁﬂﬁﬁﬁﬁ SRR Bt 2 N BRCHR 25
3 P R 0 A I AZ B0 5 RV SS
8 SCL PN I2CH AT I B i o
9 SDA N/ L2CHRAT R A
10 NC — —
11-46 | SEGO-SEG35 | fiith LCDEIK))
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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, BoRRAMIM N2 BT S LCDIREN 28 [F B R N . IlId12CH 217
BURRRAMA #04E,  SHiE 5 4bit Bon B bt 531 .

EIRRAM A P 25 2 LCDR FE U0 N R AT«

iy |COM3 | COM2| COMI | COMO | Hihitk | #ith |COM3 |COM2 |COM1 |COMO | Hiihl:
SEGI h g f e |0x01 | SEGO| d c b a 0x00
SEG3 p 0 n m | 0x03 | SEG2| 1 k ] i 0x02
SEG5 0x05 | SEG4 0x04
SEG7 0x07 | SEG6 0x06
SEG9 0x09 | SEGS 0x08
SEG11 0x0B |SEG10 0x0A
SEG35 0x23 |SEG34 0x22
SoRBUE bit7 | bit6 | bitS | bit4 bit3 | bit2 | bitl | bitd

36x4 & RRAM WL}

B: bR EESEGO-SEG3 I E N B /RRAMKI B dia-p 5% N o< 2 40 K B :

'« Slave Addr ! ¢ Addrbyte .

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

Write T T
ACK ACK

| Data byte > e Data byte > |« Databyte __ !
...... alblcl[d[e[f]g[n| [i]j[k[1][m[n]o[p| ,, |b7]bs|bs|bab3[b2]b1]bo] [P]
L | 2nd S N '

data data dat
ACK ACK ACK e ACK
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7.3 RGRG %

VKL144C [ 5 A& R P2 AELCD JXBhAS 5 AN S8 5 P . AT B &
RGN R I IRCIR TS 28 (32kHz) IR AN 4P (OSCIN) , fHiH N
HERCHR 7 22 IFOSCINEEME, 28 S I o 4 22 (fys) YR ELCD WA % .

RGN B E T B PTR :

OSCIN—— BN Aol —\_O
System Clock

W HBRCHR Jf»

32kHz

7.4 LCDYXzhHL %
LCDIZHL & (VLCD<VDD) 1] LLidid VLCDI#IZREC (FZHBHEIVSSHED
LCD K&} H E=VDD-VLCD, W BI&BORkSEIKINFEIRS)
VRN LR, F IMQE L 3 i R S 5, Bt BELAE

1/3Bias
Vb pin O
MENES%E, IMQZ
Viep pin O i
VR %

1/2Bias
Vb pin O >

RILSMR | BRAEAUZ,, AMOZ
Vicp pin O |

Rev. 1.3 16-May-2024 7123
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7.5 FHEAN

FEE A BTG, EIEEE (Ims) T2CANZALEHE .
PN B FL S BT AA AL JS RS a0 N BT

@ /i3 COM/SEG i >~ VDD,

@ 1/4 duty 1 1/3 bias.

@ 2 4R 241 LCD bias & E 28K M.

@LCD TRk,

® NRIREEE L.

| BT POR HEL B A4 FELEE TN 58 1E 35 2 7. (RESET), {E&5F TAESME, # VDD
TR T E N TAE RS, 400 2 LS AR F41E, Bl VDD H
SRR BERIOV, HAE ETREIEE TAF R 5 2 /DR F:100ms [0V HLJE

A P
VDD
ts,I<lms — 44— tsr<Ims

‘ torE>100mS

Vbot<0.1V

7.6 LCDiEif 4

LCD K& 37 1 B n i R N36SEG x 4COM, AAf ) SEG FICOMHI &2 .
MU ] FiE B AR R, EHEERINN 80HzZ,

S T2C 5 FIRG B 5 5 BRI 5 S U
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7.7 RCEEEO

VKL144CH 2B E I, EIERCHML.
SCLHIE I 2 AN JE1, SDARKZ B ATEIE SN /Ar I, 24 12C B82S I, 1X2

AN BAER A e T
START%D STOP{%% SDA ””” S e N - SDA
SCL SCL
S P
START STOP

LT Tyl o o o o

I N s e o
L‘LDJ\_/
START O MBI

<« cmmm— Slave Address m—" 1

b MSB LSB,
(0x7¢) bit0-EEML|

1111 ]1]0|RW
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7.8 12CHAT 2%

=R
I
I

r«—Slave Addr;m

ﬂi Cmd byte 4h

w1

0\1\1\1\1\1\0\0

7|

erte

b7|b6|bS|b4[b3[b2b1 b0
Ny

1

ACK

5 AT A B i oRRAM

i i %] ICSET A5

H— Slave Addr—») < Addr high blt—»‘. —Addr A4-A0—™ M—Data byte—»

i ADSET i

SIO[1[1][1]1[1]0]0]:[1]l[1]0]|1]aS

ololi [1]o]0ladazazatao

b7/b6|b5|b4|b3[b2|b1|b0 m

* :. .............................. r 4
Write | T 1 ‘ N ACK ACK
ACK ACK n
2N AT EE B B ORRAM
! *¥1  ICSET AS ADSET

«——Slave Addr——»| i< Addrhighbit— > : < Addr Ad-A0 — >

(stofafafifefifofo] i 1]1]

1[o] 1]asio]o]i [1]0]oagazazjafao

'« Databyte ! i Databyte____

2nd T

'« Databyte !

b7]b6[bs[b4]b3]b2[b1]b0|  [b7]bs|bs[b4]b3]b2]b1]b0] ;;  [b7]b6|bS[b4]b3]b2]b1]6O] | P]

Ist ‘ 2nd ‘ l I L Nth T
data data data
ACK ACK ACK ACK
Rev. 1.3 16-May-2024 10/23
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BLERAE
MIEZRRAMIE 2 > 7 45 B4l
| ‘*1 ....... ICSET A5 ............. ADSET
«—Slave Addr——» .‘<7Addr high bit—» «—— Addr A4-A0 —»
(s[o[1[1[ 111110 o] Ji[t[1[o]tTso]o|: [1]a]o hdpshcaias [r]
Wﬁlterlm ............... T N T
ACK ACK ACK
i«DeVice Addrai «Databyte ' 4 Data byte—> <— Data bytea
sloli[iT1]1]o]1] bbebsbabbdbibo [oTosbsbdb3bdbibo  bbdbsbab3bdbibol f[p I[P
g 2 r r N NACK
Read AC data ACK data ACK ACK data

P *1 ASERRAMME B S, AS=08f ] LA R IEIX /N7

e
i<— Slave Address—>i
MSB LSB
MALHB AL | '

COx7¢) bitO-EEEA | o | 1 1|1 ] 1|10 |rw

A bit7 Fon F—F TR EHE D) L2 (C):
bit7=0 F —F 2 EHE, bit7=1 T —FHi & md

7.10 B KB ML
VB TR

Dife w4 | 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 :
£ S, MO fiw & HL
0 OFF (Def) 0 1/3 bias(Def)
1 ON 1 1/2 bias

Rev. 1.3 16-May-2024 11/23



&P & FEHD VKLI144C
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7.11 RGKEWS

WHERARSH-

e 7| Bit7 | Bit6| Bit5 | Bit4 | Bit3 |Bit2 |Bit1| Bit0 1 R/W | Def

HohtfeEt | 1 cpD |1 |1 0 |1 A5 | R |CLKS W
BI2 | worhht i Bitl W Ao Bit0 R
A5 R CLKS
0 0 (Def) 0 T4 7 (Def) 0 PHI#SRCHR 2% (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 F9 | Bit7 | Bit6| Bit5 | Bit4 | Bit3 | Bit2 | Bit 1| Bit0 i HH R/W | Def

HibkFEET | 1 CID| 0 | 0 | Ad| A3 | A2 | Al | A0 W
As | B0 e st
A4-A0

0 00000 0x00(Def)
0 00001 0x01

0 00010 0x02

0 11111 Ox1f

1 00000 0x10

1 00001 Ox11

1 00010 0x12

1 11111 0x13

Vi ASEIRRAMMLNE R &AL, &% KRG WE M2 bit2

Rev. 1.3 16-May-2024 12/23
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7.13 B ERZKmL

LCDE/RHME R ol e Kk E

Thae 3 | Bit7 | Bit6|Bit5|Bit4|Bit3 |Bit2| Bitl | Bit0 SiilE! R/W | Def
Huhb4g%r | 1 cD | 1 1 1 1 1 | APl | APO W
Bit 1 Bit 0 I
=K s
APL APO EX ST D T
0 0 Normal(Def)
0 1 et S|
1 0 EXL S =4
1 1 EX S PNl
P 1.2 AN /RRAM N 25
2. A ELCDE /R I Z A 2 3%

7.14 [NERBR BB 2

W B LCDEREAA N HRAA

YiRe 735 | Bit7 | Bit6| Bit5| Bit4|Bit3 | Bit2| Bit1| Bit0 W |R/W | Def
NEREEE 1 | /D | 1 1 1 0 0 |BKI1 | BKO W
Bit 1 Bit 0
A S 0 2%
BK1 BKO ljktf/Jz
0 0 INKRSH] (Def)
0 1 0.5Hz
1 0 1Hz
1 1 2Hz

Rev. 1.3 16-May-2024 13/23
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7.15 SonEiilan 4

BEELCDINENIE I,  WUBT A R4 R0 DhAERE 30

TifE

T

Bit 7

Bit6 | Bit5

Bit4| Bit 3

Bit 2

Bit1| Bit0 T A

R/W | Def

b Glacy

C/ID

FR1 | FRO

DM

SR1| SRO

Bit 4

Bit 3

FR1

FRO

80Hz(Def)

71Hz

64Hz

—_—— OO

— o= O

53Hz

Bit2

Lie i

DM

Line fi4% (Def)

FrameFH %

Bitl

Bit0

SR1

SRO

DFeta

ikt

AR (LP1)

x0.5

T2 (LP2)

0.67

IEHAE

(Np)(Def)

1.0

—_— = O O

— O = O

i AE LB (HP)

1.8

TAF LA

1.80Hz>71Hz>64Hz>53Hz
2.Line B >Frame®ll %

3. R FURE > 1E B 2> s 2> 7 i (L
ATHFERHR IS %, A HILCDWA KR

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

NP

EHESE)

WIRRUR
/RFEEE

\

L)W

\Y

\Y

e

\Y

ARSI, A FILCDA XK
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8 RS AE

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

o SlaveAddr 1 e HEM > < BEREEHL

[toous p[s| o] t[ 1] 1]1]1]ofo] [t]rtfofufoft]o] [1]o]1]t]t]1]o]o
delay stop Addrl Write T Cmdl T Cmd2
ACK ACK ACK
TP ABiasE
1{t{olo|1lof0]0 m
Cmd3 A
ACK

Bl i o N

delay: ZEI 100uSZ5EAF:0 F #1461k

STOP: KIERCEILES

START: KIE2C/HE ahiE 5

Addrl: Ki%ESlavedsii: (0x7c¢)

Cmdl: RAWEML -BEREA (0xEA)

Cmd2: HHREE BoafEtlad -RIEE P FERE, FlihaE R (0xBO)
Cmd3: MHAEE @S -BRHHEK Ebias, B4R/ 1/3bias (0xC8)

STOP  KIERCHEILES

Rev. 1.3 16-May-2024 15/23
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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

[slo[1[ 11 ]1]iTolo] i[1]0

Addr ) Write T ................ C r.n(.:” ................... T .............. C .In(iz ..................... T
ACK ACK ACK
\*1”1—@&%@&1&&%‘\ i SRR L P . [ [ . [
T ARAMBILR A ] T RARAMMSHESE BRI — SRR H
1110 [1]as|0[0| 00 |A5A4A31A20A11A00  [b7[b6[bS|b4[b3|b2[b1]bO b7b6b5b4b3[b2)b1 b0 | P|
N ‘ * * /& datan 4
Addr2 ACK Adds  Acg  daal ACK  ACK ACK

PH: *1 bit2-ASERRAMMNE R AL, AS=0RT ] DA K IEIX N5,

START: RIERCHINES

Addrl: Ki%Slavedtiti: (0x7c)

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: Huhb# a4 -1 B BoRRAMZ EEE (0xES, 0x00)
Datal- Datan: %2 7~ 2045 2115 B 1) BRRAME G b & 5 HuhlE (B2 184N #711)
STOP KIERCIFE LG5

HSlave Addr—» ie—  HRK
STl [ i olol | iTiolo]ololeTo] [¥]
] weid T ................ e T
ACK ACK

START: KZERCHINES

Addrl:  Ki%Slaveltdit (0x7¢)

Cmdl: A EmL -BRK (0xCO)
STOP:  KIXRCIEILES
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9 S
1/4DUTY
VDD
0
VDD 47k VDD
C VLCD .
> SCL VR
VDD 4.7k
MCU O—r "N VKL144C 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
ﬁuvmmmﬁ%ﬁﬁﬁﬁifra&%ﬁﬁ B;ubtﬁmfé
Rev. 1.3 16-May-2024 17123



&P & FEHD VKLI144C

Vinka Microelectronics

10 HAFRHE
10.1 MRS

i 55 W FRAE AL
FELYR L VDD -0.3~6.5 \Ys
LPANEEEN VIN Vgs-0.3~Vpp+0.3 \Ys
TEM iR Tsrg -50~+125 °C
TAEEE Torg -40~+85 °C
10.2 HRZSH
MR A
X e MR | ¥ fir B
SR 5 |m/M ORME | #e VDD P
TAE#HE VDD | 25 — 5.5 \Y4 — —
VDD=3.3V, 25°C, 1/3bias,
TAER Ippi — 7.5 20 HA 3V T 1(LP1) , WiAFi80Hz,
FRAME ##% .
LCD &%, W
/== Nroy . s T N
frpLiii st 05 > nA 3V B RCHRT 485
VLCD J#i s F*1 | VLCD 0 — | VDD-2.4 A 3V FE3RK VDD-VLCD>=2.5V
3V
LN AEERE Vi 0 — 0.3 VDD o SCL, SDA
o 3V
iﬁﬁ)\,% H Vi 0.7 — 1.0 VDD SV SCL, SDA
'L N LR I, -1 — — HA 3V —
'H' iﬁﬁ}\ %/Jifh Iy — — 1 l.lA 3V —
LCD ON HFBHAE | Ron — 3 — kQ 3V Tioa=%10uA

*1 LCDIKz)) Hi, J=VDD-VLCD
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10. 3 ZiRZH
. MR 2%
ey i g | mUME | RME | ROKME | A
VDD %A
LCD Hisgisi £, o) 56 80 104 Hz 33V WAFi80Hz,-40 ~ +85°C
LCD iz £l 49 71 93 Hz 3.3V WiIAR7 1 Hz,-40 ~ +85°C
LCD isifi 4 £ oo 44 64 84 Hz 33V Wi35i64Hz,-40 ~ +85°C
LCD Mg £ e 37 53 69 Hz 3.3V W53 Hz,-40 ~ +85°C
12CZ4
TR AF
ey 5 | EME | IRUE | RORME | AL
VDD A
I 52 fser — — 400 KHz |3.0-55V —
TN TE LI (8] A SR OR R
AN ] tour 13— | = | B 305V ey s A
I \ eGP 1A
StarttiRALREEN 8] |ty s7a 0.6 — — us | 3055V | ik
SCLA HL~- I 1] 5 trow 1.3 — — us {3.0-55v —
SCL & FL-F- ] [1] 5 tinn 0.6 — — us |[3.0-5.5v —
; ~ 5 HEEN) START {5
StartRASBEE T |ty 00 0.6 — — HS | 3.055V | gy a

Hdfe OREF e 1) 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
SDAMISCLF FH ] t; — — 03 Us | 3.0-5.5v | JHAMERFENALS

Stop R B BN [H] tou. s1o 0.6 — — Us |3.0-55v —
7 R i [R] tas — — 0.9 us | 3.0-55v —
A NI B [ i _— \
5 i
(SDARISCL 5| i) tse — — 50 ns | 3.0-5.5V | BRI
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12C I 7

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

e

SDA OUT X ><
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P O AED VKL144C
11 HEER
11.1 LQFP48(7.0mm x 7.0mm PP=0.5mm)
D
D1
i
37 TT TT 24
I — I —
e :E\:[ii:b
 —— '—"
RS —— 1T 113
[ )
Witftlihiliil
MILLIMETER
SYMBOL
MIN NOM | MAX
A -- -- 1.60
Al 0.05 -- 0.15
b 0.18 - 0.26
b1 0.17 0.20 0.23
C 0.13 -- 0.17
cl 0.12 0.13 0.14
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
e 0.50BSC
L 045 - 0.75
L1 1.00REF
Rev. 1.3 16-May-2024 21/23
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12 [ sEfieAs

No. | WA H A BITHE AT

1 1.0 | 2018-08-10 JRUGRRA YES

2 1.1 | 2018-10-11 NS5 L YES

3 1.2 | 2019-03-21 Ko 2 R F YES

4 1.3 | 2024-05-16 FHNE YES

[ FE IR B S B vh 2 R/, 3 & Bl i R AT B S0

[2) BASCRERAT K, ASSCRE ik 1 e # 7 aiR S T RE S kA 172k, I

HAEZAEOL T AR A P AN

BOFT I SR ASAE BOal 7 BLCN E A ), MHIEA https://www.szvinka.com/

13 5ti Y

RENTE —— ASOPIE 2 L
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

REMA  ——  KEMABEAFARIEE
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
BRI BT X T K 32 50 L 24 =] 7
A IS BUN R, &R A S H A
T BIGR ™ H R A S 4 5 ) S AR

FP o QR A L 28 B FR 7 il N2 A SR
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