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Vinka Microelectronics 15x4 LCD 2 /7_{55 zj]féﬁ‘ﬁ

1 ik
VKL060,2 —> s B AF i Wi (LCDIR AN 8%, 1l SCHF R
601 (15SEGx4COM) HILCDJSE. B HLAl @ 12CH: DL
BRSNS Bongds, nIicE4p IR, el
ORI RN . Hmbi Tk, TR RS A
TSRS TR~ .

2 PR
o TAEHL[E 2.5-5.5V
o N E32kHz RCHEH5E
o {WEHE (BIAS) A[fE N1/2. 1/3
e COMJH (DUTY) Al1/4
o B E/RRAMNI5x44]
o MiA4ii80Hz/71Hz/64Hz/53Hz 7] ifY
o HHMIN GEMKERITN)
o ATC B AR T HFERE
e R2CEfEHN
o WIRHEAI5x4
o 3PP REEAR N AR
o WAL BLCD R RS H
o E BIREIE ML A BNl
e VLCDJ#ZHLCDIKZHL [ (<VDD)
o WE FHEAHLEE(POR)
o MKINFE. mPLTIE
o A
SSOP24(150mil)(8.65mm x 3.9mm PP=0.635mm)

3 B
o [HMRFE
o [RITINER
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Vinka Microelectronics VKZJO60
4 AR
SEG/COM X3 R ESES
VKL060 15x4 60 SSOP24
VKLO076 19x4 76 SSOP28
VKL092Q 23x4 92 QFN32L
VKL128 32x4 128 LQFP44
VKLI144A 36x4 144 TSSOP48
VKL144B 36x4 144 QFN48L
VKL144C 36x4 144 LQFP48
5 T IWIE I
s | HEEA | BRI | BEEE | SR GRS /I
VKLO060 SSOP24 1 &/50 1 £/10000 | —#6/100000
VKL076 SSOP28 1 /50 1 £/10000 | —##/100000
VKL092Q | QFN32L 1 /3000 | —#£/24000
VKL128 LQFP44 1 £/1600 | —#H/9600
VKL144A | TSSOP48 1 %:/2000 —#6/16000
VKL144B | QFN48L 1 /3000 —%§i/24000
VKL144C | LQFP48 1 #%/250 1 £/2500 | —#/15000
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Vinka Microelectronics VKL060

6 & IHES

TOP VIEW
(@)

GNDI[ |1 241 1VDD

SCL 2 23 1VLCD

SDAT 3 221 COM3
SEGI1— |4 21— COM2
SEG12 15 201 COMI1
SEGI3 [ |6 191 COMO
SEG14 17 1811 SEG25
SEGI51 |8 171 SEG24
SEGl6 19 16— 1 SEG23
SEG17 10 15— 1SEG22
SEGI8 |11 141 SEQG21
SEGI9 12 131 SEG20

SSOP24

AREMELR, SN HEER
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Vinka Microelectronics VKZ/060
6.1 VKL060/SSOP24 & %1%
JEAr A | N/ ThReHd
1 GND YR b YR
2 SCL LD I2CH AT I f A
3 SDA BN/H | 2CHRAT BRI
4-18 | SEG11-SEG25 | ‘nth LCD SEG #i
19-22 | COMO-COM3 | #yt! LCD COM %
23 VLCD LETIAN LCDIRZ) HiL K (% T'VDD-VLCD)
24 VDD IR IE HHYR I
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Vinka Microelectronics VKZ/060
7 ThReut il
7.1 HEK]
<:> E/RRAM
SCL Z[—> 2CHs Il A @
SDA B 7 LG
— > COMO
LA A LCDK] —=0 COM3
S A (e [ i IO Gy
L SEG2S
VDD o
VSS J> T
N R PR 7 2 Al L, LCDAw & HE & 7~ 5
ARG piC & HE 3 P VLCD
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Vinka Microelectronics VKZ1060

72 SERRAM-1EAEEE

A RN GRS (RAM) S5K)N15x407, AT SR EdE . BRRAME A
25 ELRE LS B LCD IR Bh 28 1) BoRn N 2% . 1B IF2CHr A fEBUE /RRAM T 3l
B E 4bitil s HdE bk 5 3001 .

EZRRAM ) A AU ZELCD R AR A F R PR

it | COM3| COM2| COM1 | COMO | Hutk | % |COM3 |COM2 |COMI | COMO| Hiuhik
SEGI2| h g f e | 0x0C |SEG11| d c b a 0x0B
SEGl4| p 0 n m | OxOE | SEG13| 1 k j i 0x0D
SEG16 0x10 | SEGI15 0xOF
SEG18 0x12 | SEG17 0x11
SEG20 0x14 | SEG19 0x13
SEG22 0x16 | SEG21 0x15
SEG24 0x18 | SEG23 0x17
SEG25 0x19
TREEE bit7 bit6 | bit5 bit4 bit3 bit2 bitl | bit0
15%43% 78RR AM B i

Bl EREREIESEG11-SEG14F1 5 N\ & /RRAMF R a-p IR N O R 40 K FTas:

347 Slave Addr 4>i 347 Addr byte —»i

sfo[ 1] 1] 1] 1]1]ofo| [ofofofo[1]o]1]1

WﬁiteT T
ACK ACK
347 Data byte Hi 347 Data byteHi 347 Data byte 44
...... a[olelaTele[n] [F[iTx[1[m[n]elp] ;; [v7fos]osloaloafoaloifbo [p]
o | o ol !
ACK ACK ACK ata ACK
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Vinka Microelectronics

”’iﬁ%ﬁilﬂ VKL060

7.3 RGIRZH
VKLO60 I 8 2 F SR P2 2ELCD 9K a5 5 AN SRS R P . R8sk A
THHRCIRF %8 (32kHz) , ARG HIR(f,,,) R ELCD WHIE .

RGN BB E W B R

# t lock
W FIRCHR 5 N System Cloc
32kHz »

7.4 LCDIKZHL &

LCDIRzhH JE (VLCD<VDD) A] LI VLCDHIFREL (FZHFHEVSSHD
LCD Kzl Hi JE=VDD-VLCD, W & iz SEHUKIhFEIRS]
VRN ECE, A IMQAT I B SH U 2 A S s RO, UM BHA .

1/3Bias

Vop pin ©

BEN S, MO

Viep pin O

VR

1/2Bias

Vb pin O

Vicp pin O

VR
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’0“7{??"_‘1@ VKLOG60
7.5 FHEEAN

REA AT, ELEEAE (1ms) RCAEAEER
B HL S I AR AL S RS a0 N B

@ /i COM/SEG %ty VDD,

@ 1/4 duty 1 1/3 bias.

@ RSk %5 A1 LCD bias & E#35H] -

@LCD TRk,

O N LRIREZE Ik

|- B POR FEL I B £ FELIES PR 358 1 15 &2 (V(RESET),  fE:8 F TAEWIA], 2 VDD T &
FURTRE /N TAE RIS, D600 2 F AT 725 #F, RIVDDHLE 220
NEERIOV, HAE ETREER TAE B E 2§ 2R FF100ms [0V HE

R AL
VDD
ts,r<lms — 44— tsr<Ims

‘ torr>100mS

7.6 LCDiEf 4

LCD IRE) 37 Hi A B R R N 15SEG x 4COM,  AA# A [ SEG FICOMHIEZS ., i
ATAT R AT B ONARAR, L HERIA N 80HZ .

L 12CH H G B s Z AU S s 5
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Vinka Microelectronics

VKL060

7.7 DRCHE{ERE:MO

VKLO60A 2/ 1815 I, IEIF12CHML .
SCLHIFE I £ N1, SDAREI A 55 47 B0 3 N /0 HE L, 24 12C R 2R S IR, 1X24

FEVER i LT

STARTFISTOP(E 5 gpp ———

SCL

T

ST S AN O O O
ToNE—
G \
B —
SCL s\ 1\ [2\ 36 A\ S8\ [
START %9/?\5%*@%{

MALHEE
(0x7¢) bit0-EEE {1

<o |2ve Addressm—
| MSB LSB|

ol 1|11 |1]1]0RW
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Vinka Microelectronics

7.8 RCHA R

SR
Hma
'« Slave Addr— »| < Cmdbyte —»!
]s o\ 1\ 1\ 1\ 1\ 1\0\ 0 b7\b6\b5\b4\b3\b2\b1\bo m
Writ%étACK #ACK
B A FATEE B B 2RRAM

| | | ADSET | | |
i Slave Addr —» i« Addr A4-AQ—> '« Databyte—»

S| O] 1/ 1] 1| 1]1|{0]0| [1]0]0]A4A3JA2IALJA0l [b7|b6|b5[b4|b3[b2|bl[bO m

wile | 1 | , BEACK
1#ACK s 1ZACK "d
527 EdE 2| B/RRAM
ADSET

<« Slave Addr— » < Addr A4-A0 —»
ol 1] 1] 1]1][1]o]o] [1]0]0]ada3adailao

s

Write T
EACK BEACK

'« Data byte ! '« Data byte S '« Data byte s

...... b7|b6[b5|b4|b3[b2[b1[b0|  |b7|b6]b5|b4|b3[b2[b1[bO|  ;  [67]b6|bS|b4[b3[62]b1]bO m
o | A | I U

HACK HEACK EACK daa BEACK

07-May-2024 10/24

Rev.1.3



A XX L _—

Vinka Microelectronics

BERRAE
MEIRRAMIEE 2 4> 515 H 4l

‘ . ADSET |
'«—Slave Addr——»' l«—— Addr A4-AQ0 —»!

[sfofi[1]1]1]1]o]o| [1]o]0]a4[A3A2ATAq m

Write T
BACK BEACK
«Dewce Addr» i« Data byte—»| <« Data byte —» <— Data byte—»
...... sloli[iT1[a]rTo[1] b7bbsibalospabibg bﬂb6%5%4bibibﬂbd . b7b6b3odb3b2D1b0 I[P
Re'jd doi s T 1 o NACK
BEACK HACK H5ACK SACK a

9 frd i B

:4— Slave Address_>:

MLt IMSB LSB!
( 0x7¢) bit0-E L

O(1 1|1 1]1]o0RW

A HIbit7 R R T —F 1 2B D)IE 2 2 (0):
bit7=0F — ?%%é&ﬁ bit7=1 F —F T &%

7.10 BARERL

wE T/E:
IIRE ¥ | Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl | Bit0 1A R/W | Def
bk 0 1 oD |1 0 | X | E [ MO| X | X W
Bit3 - Bit2
B LCD 7R MO it B HAL
0 OFF (Def) 0 1/3 biaS(Def)
ON 1 1/2 bias
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Vinka Microelectronics

7.11 RGKEWL

WHERRSH

iRE T Bit7 | Bit6| Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 i RH R/W | Def

Hohtfest | 1 cD | 1 1 0 1 0 R 0 W
Bitl I
R

0 APAT IR fL(Def)
1 PATE AL

7.12 HubFRE &S

28— RTINS

IIRE FA5| Bit7 | Bit6| Bit5|Bit4 | Bit 3| Bit2| Bit 1| Bit0 |R/W | Def

HhbFesEr | 1 C/D| 0 | 0 | A4 | A3 | A2 | A1 | A0 W

Bit4-0 . .
RS2 AT YA
ALAD 7N HHEAGS
01011 0x0B
01100 0x0C
01101 0x0D
11001 0x19
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Vinka Microelectronics VKZ/060

7.13 B ERZKmS
LCDS R =4 e 4 K i B

DiRe F¥| Bit7 | Bit6|Bit5 |Bit4|Bit3 |Bit2| Bit1 | Bit0 1 R/W | Def
HuhbdgEr | 1 C/D 1 1 1 1 1 | APl | APO W
Bit 1 Bit 0 S
J=nyy v g
AP AP0 EXL S ELH]
0 0 Normal(Def)
0 1 EXL S S|
1 0 AR F IR
1 1 £ PN
W 1% 2 A5 B/ RRAM P 25
2. AHLCDE /R I iZ a2 %W

7.14 [NERAR B B dr &

2 LD 1 R 2

Diag T | Bit7 | Bit6| Bit5| Bit4|Bit3 | Bit2 | Bit 1| Bit0 W |R/W | Def
NERAIR R E | 1 CD | 1 1 1 0 0 |BKI1 | BKO W
Bit 1 Bit 0 N
I/\A/\}FDTy:
BK1 BKO ARSI
0 0 [N 5% 41 (Def)
0 1 0.5Hz
1 0 1Hz
1 1 2Hz
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Vinka Microelectronics

VKL060

7.15 BoR¥EHar 4

BEELCDIRANIRE I, WO A4 Rk DB

IRE

T

Bit 7

Bit 6 | Bit 5

Bit4

Bit 3| Bit 2

Bit 1| Bit0 1

R/W

Def

ToRERIRE | 1

C/D

0 1

FR1

FRO | DM

SR1 | SRO

Bit4

Bit 3

FR1

FRO

[UBIEIES

80Hz (Def)

71Hz

64Hz

el e =l =}

—| O = O

53Hz

Bit2

L) e

DM

Line ##% (Def)

Frame##%

Bitl

Bit0

SR1

SRO

ThFE

Tkt

B (LP1)

x0.5

THE2 (LP2)

0.67

IEH A

(NP)(Def)

1.0

—_— = O O

— O = O

i FE LR I (HP)

1.8

TAFHLR:

1.80Hz>71Hz>64Hz>53Hz
2 Line ##>Framef
3. e FURE > 1E B> r B 2> F B L
4 IFEEIR S, I FILCDWA L &

AN A R & R ROR A, IR

A

[EESE]

WRRR
/RFEERE

LIS

A%

IR 7 2

\Y%

et

v

SEMAAZLENT A, BAE A AILCDA 2%
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Vinka Microelectronics

8 AT NH

8.1 W FH

L%Eﬁgiﬁﬂiﬁgﬁﬁg, FHE, FELRESH.
fe B VG SE0E L — R AR, eyl

R e e WERE A e

347 Slave Addr 44 34

]100us\P|s}0\1\1\1\1\1\0\0 tfr[1fo[1Jo1]o| [t]o1]1]1]1]o]o
delay stop Addrl Write Cmdl T Cmd2 T
FACK FEACK BEACK
F—i?ﬁﬁfﬂBiasi’iﬁ—bi‘
1{t{ojo|1|o]o|o| [p
Cmd3 4m
FEACK

B R BT

delay: FEI} 100uSE5EAF0 Fr WIHAL

STOP: KiIX2CiE1L{ES

START: KIXI2CJH ahiE 5

Addrl: &Ki%Slavethht (0x7¢)

Cmdl: RGREML -WEKREAL (0xEA)

Cmd2: RS Bonihla 4RI R w2 E, Flad R B (0xBO)
Cmd3: BN E M4 - Bbias, F147 I~ A 1/3bias (0xC8)

STOP KIERCHEILES

Rev.1.3 07-May-2024 15/24
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Vinka Microelectronics

8.2 ik ~EIE

R IEHIATAE  CUC B G I AN 75 2 503 TR HRC 2 AT L RURGE B s s

< SlveAddr = e opphled > e WEREREGS >
[s|of t]1]1]t]1]ofo] o[ 1]x]x[x]x]x]| d1]1]t]1]o]o]x]x]:
Addr] Write y ................ C mdl ................... TCde .................... T
ZACK ACK JZACK
| BN AL E [ — ! ! — !
I RAMiiJHtES{\/ > R R
0101]0(a4A3A2A140[ [b7|b6b5|b4[b3[b2[b1]bO 1) [b7]b6[bs|b4b3|b2{b1]b0 m
\ N datal // ‘ dat
BEACK a2 gack 17:ACK wack HACK

START:  RERCHEHIET

Addrl: Ki%Slaveltih: (0x7¢)

Cmdl : BoRnfEfldr A R R ERE, SR T E SR e A K IEIX N7
Cmd2: INRIR B A - IR RN E, IHXTTWEE&ETUT%%E/[\?—%
Addr2: Hihk v B a4 - B RoRRAMGR A HiEE (0x0B)

Datal-Datan : % o 538 31)1% B 1) EonRAMER GE bk & H E bt (2844
STOP RIXRCIFILES
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Vinka Microelectronics VKLO60

8.3 LW nEHE

ADSET
l«—Slave Addr——»! «—— Addr A4-AQ0 —»!

(sfo[ 1] 1]1]t]1]olo| [1]o]oa4/a3a2A1/A0 P

Addrl Write Addr2 T
EEACK BACK
i«Slave Addr 43 i« Data byte—» < Data byte 43 34— Data byte»i
slo[1]t]1][1]1]o][1] [b7b6bspb4b3b2blb0 bTb6bSb4b3ILADILO  / bTbEbSb4b3b2b1O T B
Addr3 Ly 2ng ! Nin ENACK
Read, L datal - data2 datan
EACK HACK HACK HACK
START: KIZDCREHES
Addrl: RikSlavetih: (0x7¢)
Addr2: Mokt B E A 4 - E SRRAMRGHEE (0x0B)
STOP: RIERCIFIEE S
START: RIEDRCHIHES
Addr3 : R i%Slavettidi: (0x7d bitl=112)
Datal-Datan: 3 HUE 7RRAM T /R 204
STOP: RIERCIFILES
8.4 EIRK
e 2T A IR A Ok i%
i Slave Adds i i .............. JEK' ,j?;@ ....... 41

[sLo[ I iToLe] i ilololslolo[o] [7

Addrl Write Cmdl

START: KIER2CJA NG S

Addrl: Ki%ESlaveHihi: (0x7¢)

Cmdl: M EEHGL -ERX (0xCO)
STOP: RERCEILES
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Vinka Microelectronics

VKL060

9 275 HL i

VDD=5V VR=300KH}:
LCDIX ) HL I K21 h4.2v
ABVRFHIM AT I H P ) B R RO e e, B BAAE .

JA BT LSRN AT LATE S TR H 10R 2 1k L BEL AT pF 2 0 3t /s L 45 B
JHL@E.3V) ISR (5V) B A — Sy, I TR U R~ o L

VDD

c2 E cil+

VDD=2.5V-5.5V .||| TR =
VDD |
U1
5 VR
i scL % Cp ol gg 00K
1 . SCL VLCD
2 SPem 4 SPA - coms R
3 SEGiz 5] SEGI COM2 —5—For
4 SEGI3 6 ] SEGI2  COML —o—Fhayg
5 DA 4 DA SEG14 7] SEG13  COMO —ro—qr s
6 =cL el SEGI5 8 | SEGl4  SEG2S —E—opsa)
SEG16 o | SEGIS  SEG24 —e—op5as
MCU_CONNECT SEGl7 10 | SEGI6  SEG23 —i5—qp55)
SEGis 11 ] SEGI7T  SEG22 —/—qpGy
SEGl9 12 | SEGI8  SEG2L —r—gp55,
22222 22 L SEG19 SEG20
VKL060_SSOP24(0.635)
m|N|H|O©
sl=I=|2
8 8 8 8 AU F I COMEIAILCD HI COMIBIIG S 1% 134 1%
SEGIHIA T PCBIE: £k J7 {F T 4T &LIN
<tleof e[| v i R RAMSE R I th 3 e Sk
%‘ SO |- RAM11-BIT3 BIT2 BITL BITO
SEeis st | RAM12-BIT3 BIT2 BIT1 BITO
=22 L g3 RAM13-BIT3 BIT2 BIT1 BITO
SEGH4 8 |4,
SEGLS 9 I,
SEGL6 10 |
SEG17 11 | oo
SEGI18 12 |, |
SEGL9 13 oo |
SEG20 14 o4 |
SEG2l 15 o4
SEG22 16 | .1
SEG23 17 |5l .
SEG24 18 |21l 1 i 5| | RAM24-BIT3 BIT2 BITL BITO
SEG25 19 |3, &S RAM25-BIT3 BIT2 BIT1 BITO
LCD1
LCD15X4
Rev.1.3 07-May-2024 18/24
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Vinka Microelectronics VKLO60
= =N
10 HAS4ME
10.1 RS
Kt 5 W PR AE <K 2
YR L VDD -0.3~6.5 AV
LPANEEEN VIN Vgs-0.3~Vpp+0.3 \Ys
TEM iR Tsrg -50~+125 °C
TARLE Tora -40~+85 °C
10.2 HRZSH
R TR 21
/—\» /v:/\- =) =) 7N E ﬁ‘ﬁu E =] AN
2 F) e |HME |BLAME | BE | BAfT VDD e
TAEHE VDD 2.5 — 5.5 \Ys — —
VDD=3.3V, 25°C, 1/3bias,
TAEHR Ippi — 75 20 HA 3V TR 1(LP1) , Ii4Hi80Hz,
FRAME ##% .
P . o LCD &Rk,
FEHLHLIR Ists 0.5 5 pA 3V o3 ROHR 1 525 .
VLCD JiHJE*1 | VLCD 0 — VDD-2.4 \Y% 2.5V-5.5V | B3k VDD-VLCD>=2.5V
" 3V
KR Vi 0 — 0.3 VDD o SCL, SDA
AN B 3V
PR Vi 0.8 — 1.0 VDD o SCL, SDA
"L N HIR Iy -1 - — HA 3V o
"H I Iy — — 1 pA 3V —
LCD ON HJBAME | Rown — 3 — kQ 3V Toa=%10uA

*1 LCDIX#) Hi Js=VDD-VLCD
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Vinka Microelectronics VKL060
10.3 S
. A %A
K P | mME | Y | RO | B
VDD A
LCD iz fLens 56 80 104 Hz 3.3V Wi4580Hz,-40 ~ +85°C
LCD Mgz . 49 71 93 Hz 3.3V Wi45i71Hz,-40 ~ +85°C
LCD iz £ oo 44 64 84 Hz 3.3V Wii64Hz,-40 ~ +85°C
LCD Miisisise £ ens 37 53 69 Hz 33V WISFi53Hz,-40 ~ +85°C
R2CEH
M2 A
HHK Fg o |RCME | IUE | BORME | S
VDD FAF
(NEETES fser — — 400 KHz |3.0-5.5V —
b e FE LI [ A S 2 fR A

SRS PR 1] tour 1.3 — - US| 3055V e e S i f 4 T 4

. s WHEBE, e 1A
StartRASTREFIT ] |ty s7a 0.6 — — s [ 3055V |y Hﬂk‘/;
SCLAIC HL ¥ [7] % tLow 13 — — Us | 3.0-55v —
SCL = HL P[] %8 tian 0.6 — — Ms | 3.0-55V —
StartiRA B EM ] | toy. gra 0.6 — — Us | 3.0-5.5V %i%im START

HoH DR FR I (8] t: Ay 0 — — ns |3.0-55V —

v B R (] tsu: AT 100 — — ns | 3.0-5.5V —
SDAFISCL - Ft i ] te — — 0.3 us | 3.0-5.5v | FHIPERFEIALE R
SDAMISCL F&I} ] t, — — 03 Us | 3.0-5.5v | JEHAMERAE R4S R

Stop R 7 15 B I [A] tsu: s10 0.6 — — us |3.0-55v —
A R L N A taa — — 0.9 us {3.0-55v —
0 N TED B ) B
_ _ } 1 75 1 41) B [
(SDA I SCL A )t 50 ns | 3.0-5.5v | BRI
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Vinka Microelectronics

VKL060

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 :j oo mﬁgu:;r - tsusTo—> [+
S " ’47 Sr P S

SDA OUT X
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Vinka Microelectronics VKL060
11 HEEER
11.1 SSOP24(150mil)(8.65mm x 3.90mm PP=0.635mm)
il GINE j -
Billatala1a1 i S Y
] , ] I/ i
° L1
Df
HHHHHHHHHHE :
bl |
24 7, Q

il R

BASE METAL

WITH PLATING

H M SECTION B-B
MILLIMETER
Note: SYMBOL MIN NOM MAX
1. All dimension are in mm. A - - 1.75
2. Dim D&EI does not include plastic Al 0.10 0.15 0.20
flash; Df includes plastic flash(f); A2 1.35 1.45 1.55
Flash: Plastic residual around body edge b 0.23 - 0.31
after de junk/singulation. bl 0.22 025 0.28
3. Dim b does not include dambar c 0.20 . 0.24
protrusion/intrusion. cl 0.19 0.20 0.21
4. Plating thickness 0.007mm-0.015mm D 8,56 8.66 8.76
Df 8.66 - 9.16
E 5.80 6.00 6.20
El 3.80 3.90 4.00
e 0.635 BSC
L 0.51 0.66 0.81
L1 0.95 1.05 1.15
0 0 - 8°
0.05 - 0.20
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