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o NEEI/RRAMN36x44L
o iS80Hz/71Hz/64Hz/53Hz 7]
o HHIFRN CGEMKERIEN)
o T E AR IFERL
o RCIHfEEN
o DRt A36x4
o PR IR EARIN LR
o HWMELELCDERSH
o H B R B BN
e VLCDI$RHBELCDIRENHL E (SVDD)
o WE FHENHER(POR)
o BIRINFE. mPLTIL
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Vinka Microelectronics VKL ] 44A
4 AR
SEG/COM UKz s AL g
VKL060 15x4 60 SSOP24
VKLO076 19x4 76 SSOP28
VKL092Q 23x4 92 QFN32L
VKL128 32x4 128 LQFP44
VKL144A 36x4 144 TSSOP48
VKL144B 36x4 144 QFN48L
VKL144C 36x4 144 LQFP48
5 T IWIE I
s | HEEA | BRI | REEH | SR LEESR I
VKLO060 SSOP24 1 &/50 1 /10000 | —#H/100000
VKL076 SSOP28 1 /50 1 £/10000 | —##/100000
VKL092Q | QFN32L 1 £/3000 | —#f/24000
VKL128 LQFP44 1 £/1600 | —#H/9600
VKLI144A | TSSOP48 1 %/2000 —##/16000
VKL144B | QFN48L 1 /3000 —%£/24000
VKL144C | LQFP48 1 #%/250 1 /2500 | —#/15000
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VKLI144A

6 & HHE

TOP VIEW
@)

SEG31 —— 1 48— 1 SEG30
SEG32 —— 2 47— SEG29
SEG33 13 46— 1SEG28
SEG34 1 4 45— 1SEG27
SEG35C__—1 5 44— SEG26
COMO 16 43— 1SEG25
COM1 C—17 42— 1SEG24
COM2 — 8 41— SEG23
COM3LC_—_— 19 40— 1 SEG22
VLCD C——10 39— 1SEG21
VDD 11 38 1SEG20
VSS 112 37— SEGI19
TEST1 ———113 36— 1SEGIS8
OSCIN —14 35 1SEGI17
SCL ——15 34 ——1SEGI6
SDA C—16 33— 1SEGI5
NC C—17 32— 1SEGl14
SEGO 118 31— SEGI3
SEGI C—119 30— 1SEGI12
SEG2 120 29— SEGI11
SEG3 ——21 28— 1 SEGI10
SEG4 22 27— SEG9

SEG5 123 26— 1SEGS8
SEG6 24 25— 1 SEG7

TSSOP48

ARVEAER, BSW B0
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6.1 VKL144A/TSSOP48E [HI%| 3

AN 4 B T DNE F Theg ik

-/

1-5 | SEG31-SEG35 it LCD SEG %t

6-9 COMO-COM3 HrH LCD COM %t

10 VLCD LD LCDIRZ) H % (% T VDD-VLCD)

11 VDD HYRIE | HJEIE

12 VSS YL | M

13 TEST1 LTI T 75 FE VS S

14 OSCIN N AMERRF Bl (32KHz) i N\ 1, B0 A B B ) 0 A s 2 Y
BERCHR ;a4 P9 BB IR 7 45 N 1% I 75 2 VSS

15 SCL LD 12CER A7 4 i

16 SDA N/ RCHATHER N/ R

17 NC — —

18-48 | SEGO0-SEG30 B LCD SEG %t
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T iR
7.1 HERH

<D SFRAM

SCL & I2CHHIFI @
SDA L B 7 HL

L »0 COMO

TEST1 O—» [ H 4 [ A0 LCD IR COM3
wivks < mews | seqo

- w0 SEG35
VDD
VSS
y
OSCIN | WHEMREZEM | | LCDImEHIE | vicD
e R RREEil s T S
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72 BEIRRAM-TFALE

BN ERTEE RS (RAM) 458 N36x447 (36SEGx4COM) , 174 At o i
Bda. SBIRRAMMM N 2 BT R LCDIKF) 23 ) Bon N & . BN 12CH24F
BURRRAMA #04E,  SHiE 5 4bit Bon B bt 531 .

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

. b KRR EHESEGO-SEG3 1 E N /RRAM K #HEa-p % B 5% 22 80 K s«

'« 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 | 20g NS Nin K

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 (32KHz) — A1 BRI —\_O
System Clock

PHRCHR T J_/Q_V

32kHz

7.4 LCDIKZNH L
LCDIZH & (VLCD<VDD) 1] Lt VLCDIZRE (FzHBHEIVSSHD
LCD 35 H 5=VDD-VLCD, W EBI&BORSEIKINFEIRS)
VRA RN LR, FH IMQAT A H L B 5 o R, ks BEAE .

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 R#h 3 1) i B R N36SEGXACOM, A A# H (1 SEG FICOMHIE %,
AT A] BE B ONAF AR, E BRI 80HZ.

WA 2CH MR E Bon S BN S B sl .
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0,00:1‘«%%@

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 SN 52
W —<
SCL \ S\ 2\ [ s\ S
s - - T T
S ) 50/ I b [ 2%
<« omm— Slave Address m—1
MSB LSB!
MLtEE '
(0x7¢) bitO-EEEA| 0 | 1 [ 1| 1| 1] 1] 0|RW
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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
'

Writy t
SEACK

BEACK

5 AT B S RRAM

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

0 L1 |10(1A50 0 110 |0[A4A3A2ATA0  [b7|b6|b5|b4|b3[b2[b1[b0 m

:. .............................. r: A
! ‘ r ! ‘ 12ACK E2ACK

5
nd

S|{oj1{1|1{1[L|0

52T A B B RRAM

,*1 ICSET A5 ‘i ‘ ADSET
i« Slave Addr——» _<—Addr high bn—'z <—— Addr A4-A0 —>
(stofaf i afafefofo] [ t]t]t[o]t]asjo]o]i [1][o]0dada2lala0]
WriteT. t ............... T ’,nd
IEACK EEACK EEACK

'« Databyte
11 |b7]b6]bs|balb3[b2]b1]bO| | P]

'« Data byte e Data byte L

''''' b7|b6|bs|b4|b3]b2]b1[b0|  [b7[b6]bS|b4|b3]b2]b1]bO
Lst ‘ 2nd /1 N T
data data data e
BEACK ACK $ACK BEACK
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Vinka Microelectronics VKL 1 4 4A

BERAE
MR IRRAMEE 2 > 1 4

‘ i *1 ICSETAS . ADSET
«——Slave Addr——» §l<7Addr high bit— ;| &—— Addr A4-A0 —
'sfo[1[1]1]1]1]ofo] {1]1]r o] 1]as[o]o]: [1To]o a4psfaz]atlaol [P|
Wﬁite 1“ ................. .
BEACK BEACK BEACK

i«SlaveAddr 43 <« Databyte_ | g Data byte—>§ <7Data byt64
[slo[1][1]1]1]1]0[1] b7b6bsb4b3b2bib bjbdbs\bqus\bz\bl\bd / ‘b7ﬁ)6rb5‘b4rb3‘b2‘blrdeu

Iy Zua T i N HNACK
Read, ﬂ; SEACK data EACK data K EA data

P *1 ASERRAMMME S, AS=0f ] PAAS K IZIX /N 7

AT
9 e 1A
:4— Slave Address_>:

WL H b 1 MSB LSB,

COX7e) bit0-EEEH | o [ 1 1|11 | 1] 0 |rw
A bit7 Fox F—F 4R D)E ﬁﬁ (©):
bit7=0F — ?%%ﬁ%&, bit7=1 F —FFi &b
7.10 B EmL
B TR
Dife S Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 i, I R/W | Def

Hihtiger | 1 C/D 1 0 | X E | MO | X X

\Y
Bit3 — Bit2
LCD® 7~ 5
e 7 MO i B L
0 OFF (Def) 0 1/3 bias(Def)
1 ON 1 1/2 bias

Rev.1.3 14-May-2024 11/24
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7.11 RGKEWS

WHERARSH-

e 7| Bit7 | Bit6| Bit5 | Bit4 | Bit3 | Bit2 | Bitl | 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

HibkfaEr | 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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Vinka Microelectronics

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 U

P e el

AP AP0 EX ST D T

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 SR AR

YiRe 735 | Bit7 | Bit6] Bit5| Bit4|Bit3 | Bit2 | Bit 1| Bit0 W |R/W | Def
NI KE | 1 | C/D | 1 1 1 0 0 |BKI | BKO W
Bit 1 Bit 0
A S 0 2%
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 SonEiilan 4

BEELCDINENIE I,  WUBT 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

80Hz(Def)

71Hz

64Hz

0
1
1

— 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

1EH#50 (NP)(Def)

1.0

—_— = O O

— O = O

i FE LA (HP)

1.8

AR :
1.80Hz>71HZz>64Hz>53Hz
2.Line #¥%>Frame® %
3. AR > TR 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%

Rev.1.3
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8 R

8.1 W F A

AR EE R A ARE, LH)E, TEARE S
BLEWIIGSHuRIL — RV a A KL, 2 FaWT:
o SlaveAddr o« BEA e e WEREBHEL
[toous P[] o[ 1] 1] 1]1]1]ofo] [t]tiJoftfoJt]o] [t]o]1]1]1]1]o]o0
delay stop Addrl Write Cmdl Cmd2
BACK BEACK ACK

i i
{F SR IT FBias 1 B —P‘L

1{1]{olo|1|olo]0 m

Cmd3 A
BEACK

B Sy o= N

delay: ZEI 100uSZEAF0 H W1 4H 1k

STOP: KRIZERCHEFILES

START: KIZERCH G T

Addrl: Ki%ESlaveltidit (0x7c)

Cmdl: RGKEML -WEKEA (0XEA)

Cmd2: s Bonishlard R E - HERE, flnshRsg B (0xBC)
Cmd3: % E A4 - BRI Ebias, BI4TFF &8 A 1/3bias (0xC8)

STOP  KIER2CIEFILFS
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8.2 iEEREIE

SR PERIRAR AT CUEE B4 IF HAS 5 20 N AR B AT bR I8 s e .

< Slave Addr 1 e BIREHIGA e e WEHEREGS

[slolalafafafafolol ift]ofn[x[x[x|x|x[E[1][1]1]1]o]o]x]x]:

Addrl Write ................ C mdl ................... T .............. C md2 .....................
EACK HACK EACK
Dol mamEANEE | wemmmsER | | o ‘ | ., |
e wramtaEi ™ Y w1 4 SN EHE D TN
...... 1 1{1]1]01]as|0]0] (0|0 |asjada3ia2iA1a0]  [b7|b6[bS|b4]b3[b2(b1[bO ; [b7]belbs|balb3(b2ib1b0] | P
eeeesitesssteeeraieseanes e ‘ i 4 4 //\ 1 Jatan \ 4
Add2 3 ACK AddSggack MM gacK IRACK EACK

W: *1 bit2-ASERRAMMIE I F =ihr, AS=00) 1] DAAS ik XA F 4 .

START: RIZERCEHNES

Addrl: K% SlaveHih: (0x7¢)

Cmdl: oA RE R ERE, DRI ESC A A KGR
Cmd2: IR B B 2 IR FR R, RS 7R U v DA R XA 57

Addr2-Addr3: Ml B a4 -1k B BoRRAMRGEE (0XES, 0x00)
Datal- Datan: 2% 57~ %040 215 B (1 B RRAME A bk & 5 ke (B2 184 775)
STOP KIERCIE IS
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8.3 T

‘ L *1 EoRieiabhgE D SRR R |
« Slave Addr___ p' @ " oopavibibmEE — € oo i >
i L TIRRAMMHE 5 5 Lo EIRRAMHBHEAES 17 1

[s[ola]t]s]1[s]ofo] [t]t]r]ofr]ago]o] [o[o[asaqasiazatag

B

Addrl Write Addr2 Addr3

EACK ZACK EACK

«Slave Addr —»! 4« Databyte_ ! o Databyte— ! l«— Data byte_»!

Addr4

[slol1[t[1]1]1]o]1] b7bebsbdb3bzbib bjbd|:>5|:>qu3l:>2b1bdr / rb7rb6Tb5b4Tb3bﬂb1rde®

Read, e -
Ejé ACK datal = ACK data EACK EACK datan

P *1 bit2-ASE/RRAMMIE I m b, AS=0 AT IS RIBEX N F .

START: RIERCEANMES

Addrl: Ji%Slavedttidi: (0x7c)

Addr2-Addr3: Hibki B a4 - E BoRRAME R HIEE (0xES, 0x00)
STOP: KIZRCIEIEE S

START: RIERCRHENES
Addrd: Ki%Slavettii: (0x7d bit0=1 152)
datal-datan:  BEEEUE /RRAMEREHE
STOP: RIXRCIE IEE S
8.4 EIiRIk
Heedr Ay g A Uk a% .
FSIaveAddr—»i 147 ....... Ezﬁ??%#i
slo[1[1[1[1]1]o]o] {1[1]o]o]o]o]o o] i[P]
Addr] Writg TCmdl ................... y
BZACK BEACK

START: KERCHBMES

Addrl:  Ki%Slavedhht (0x7¢)

Cmdl: MAKEWL -BrK (0xCO)
STOP:  KIXDRCIEILFS

1y 2ud Ni EHNACK

Rev.1.3 14-May-2024
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VKL144A

9  ZEHR

Ul
VDD=5V VR=300K i} : o
LCDYRE) LR KL 4.2v | SEG3I SEG30 —5—3E030
AWVRAIIM AT B B A 2 B R R B e, B BEAE . SEG33 3 | SEG32  SEG29 16 SEG28
Seess = SEG33  SEG28 —a——a—=——
SEG34 4 45 __SEG27
- S~ 1 SEG34  SEG27 ———a==t
= SEG35 5 44__SEG26
2=Les 0 SEG35  SEG26 —a—a=—=2
6 43___SEG25
{ COMO  SEG25 —>——2==2
7 42__SEG24
VDD 8| Coma  Shoas [AL_SEG23
I COM2  SEG23
9 40 __SEG22
ci 0] (oM SR T30 sEGaL
N ‘ C2 * T VLCD  SEG2l —e——2=sse-
OSCI 5| JHIHEAN 32K I BhEL Z HEHE  100nF ——IU;I\ 5— VDD SEG20 et
32K / 3 VSS SEGI19 36 SEGIS
4 TEST1 SEGI18 35 SEGIT
OSCIN  SEG17 ————2——
SCL 15 34__SEGI6
2= = SCL SEGI6 ==
SDA 16 33__SEGI5
= SDA SEG15
e 17 32__SEGl4
= 1 NC SEG14
SEGO 18 31__SEGI3
__— S==—————— SEG0  SEGI3
= SEGI 19 30 _SEGI2
2=d— SEGI  SEGI2 ==
SEG2 20 29 SEGII
S=Ms . SEG2  SEGI ———=—=2
SEG3 21 28 SEGI0
4 : SEGE 20 | orG3 SECLY 57 SkGo
JE R4 L A I AT AFE ST VAU R 20R B 1k FiL PELFT pF 2 4o /)~ Fi 25 B SEGs 3] SEG4 SEGY —5+—<rGa
FoHLE3V)RIIREN Fr (V) AN — S, i TR O e T 40 e SEG6 24| gggg gggg 25  SEG7
VDD=2.5V-5.5V
VDD VKL144A_TSSOP48L(0.5)
J1
! (==
§ 8 8 8 8 BB F I COMIEIFTLCD I COMBINIR 3 1% 134 4%
7 SEGHHI N T PCBIE LRy fE AT T HLI T
<t |on |y
5 ¢ T I R RAM R 1 U B B 3k
A SCL SCL
MCU_CONNECT SEGO
SEG1 RAMO-BIT3 BIT2 BIT1 BITO
SEG2 RAMI1-BIT3 BIT2 BIT1 BITO
SEG3 RAM2-BIT3 BIT2 BIT1 BITO
SEG4
SEG5
SEG6
SEG7
SEG8
SEG9
SEG10
SEG11 |
SEG12 i
SEG13 |
SEG14 |
SEG15 |
SEG16 |
SEG17 |
SEGI18 |
SEG19 |
SEG20 |
SEG21 |
SEG22
SEG23 |
SEG24 |
SEG25 |
SEG26 |
SEG27 |
SEG28 |
SEG29 |
SEG30 RAMB30-BIT3 BIT2 BIT1 BITO
SEG31 RAMB31-BIT3 BIT2 BIT1 BITO
SEG32
SEG33 |
SEG34 39 | RAM34-BIT3 BIT2 BIT1 BITO
SEG35 40 o35 RAMB35-BIT3 BIT2 BIT1 BITO
LCD4COM
LCD36X4
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Vinka Microelectronics VKL 1 44A
10 HAFRHE
10.1 MRS
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
I PrE=NEE=WN J/ﬁi‘@ =) 2 bl R
4 5 |w/IME 8| KM | AT VDD P
TAE#HE VDD | 25 — 5.5 \Y4 — —
VDD=3.3V, 25°C, 1/3bias,
TAER Ippi — 7.5 20 pA 3V R 1(LPT) , MiSH80HZ,
FRAME ###% .
ST 3P LCDEIRK,
FEHLAR Iste — 0.5 5 HA 3V P EIRCHR 58 .,
VLCD JiH E*1 | VLCD 0 — | VvDD-24| V 2.5V-5.5V | 3Rk VDD-VLCD>=2.5V
3V
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11.1 TSSOP48(240mil)(12.5mm X 6.1mm PP=0.5mm)
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