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TFT VCOM K /EES

ABSOLUTE MAXIMUM RATINGS

Vpp, SET, SCL, SDAt0 GND......c.ccoooiiiiiiiiiie
OUT 10 GND ..o
AVDD, HV1I0O GND ..o

Continuous Power Dissipation

8-Pin uMAX (derate 4.5mW/ °C above +70°C)

-0.3Vto +18V
-0.3V to +30V

Operating Temperature Range ..........c.ccccooeennn -40°C to +85°C
Junction Temperature............coocooviiiiiiiii +150°C
Storage Temperature Range .............cceoeeee -65°C to +160°C
Lead Temperature (soldering, 10S) .....c.ccoceevriiiiiriinnnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(VAavDD = 15V, VHv = 20V, VouT = 6.75V, RseT = 30.1kQ, Ta = 0°C to +85°C, unless otherwise noted.) (Figure 1)

PARAMETER | symsoL | CONDITIONS | MmN TYP  MAX | uNITS
SINK CURRENT ADJUSTMENT
SET Voltage Resolution 7 Bits
SET Differential Nonlinearity Monotonic overtemperature -1 +1 LSB
SET Zero-Scale Error -1 +1 +2 LSB
SET Full-Scale Error -4 +4 LSB
SET Current ISET 120 UA
SET External Resistance RseT To GND, VavpD = 20V 10 200 kQ
(Note 1) To GND, VavypDp = 4.5V 2.25 45.00
VSeT/VAVDD Voltage Ratio DAC full scale 0.05 VIV

Factory set 0.024 0.025 0.026

2-WIRE INTERFACE
Logic-Input Low Voltage ViL SDA, SCL 0.8 \
Logic-Input High Voltage VIH SDA, SCL 2.1 Vv
Logic-Output Low Sink Current SDA forced to 0.4V 6 mA
Logic-Input Current x:gf : :332\\// grr gsg -1 +1 A
SDA and SCL Input Capacitance SDA, SCL 5 pF
SCL Frequency foLK DC 100 kHz
SCL High Time tCLH 4000 ns
SCL Low Time tcLL 4700 ns
SDA and SCL Rise Time tR (Note 2) 1000 ns
SDA and SCL Fall Time tF (Note 2) 300 ns
START Condition Hold Time tHDSTT 10% of SDA to 90% of SCL 4000 ns
START Condition Setup Time tSUSTT 4700 ns
Data Input Hold Time tHDDAT 0 ns
Data Input Setup Time tSUDAT 250 ns
STOP Condition Setup Time tsUSTP 4000 ns
Bus Free Time tBF 4700 ns
Input Filter Spike Suppression tsp SDA, SCL (Note 2) 1 us
Vpp REGULATOR
Vpp Output Voltage VDD 4.5V < VayDpD < 20V, lvpp =0 3.1 3.6 4.5 \%
Vpp Power-On Reset Threshold Rising edge, 100mV hysteresis 3.0 \

2
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ELECTRICAL CHARACTERISTICS (continued)

(VavpbD = 15V, VHy = 20V, VouT = 6.75V, RseT = 30.1kQ, Ta = 0°C to +85°C, unless otherwise noted.) (Figure 1)

8ELEXYIN

PARAMETER | symsoL | CONDITIONS | MIN TYP  MAX | UNITS

AVDD SUPPLY

AVDD Supply Range VAVDD 4.5 20.0 \
AVDD Operating Current |IAVDD VavDD = 20V 25 60 HA
HV SUPPLY
HV Input Voltage Range VHvV 16.1 28.0 \
HV Power-On Reset Threshold Rising edge, 60mV hysteresis 15.6 16.0 \

Not in program mode (Note 3) 0.1 1
HV Input Bias Current Y, Program mode (Note 3) 15 30 pA
During program (Note 4) 60

OUTPUT VOLTAGE

OUT Leakage Current +100 nA
OUT Settling Time To +0.5 LSB error band 20 us
OUT Voltage Range VouT VSET + 13 V

0.5V
ELECTRICAL CHARACTERISTICS
(VavpD = 15V, VHy = 20V, VouT = 6.75V, RseT = 30.1kQ, TA = -40°C to +85°C, unless otherwise noted.) (Figure 1) (Note 5)
PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX | UNITS

SINK CURRENT ADJUSTMENT
SET Differential Nonlinearity Monotonic overtemperature -1 +1 LSB
SET Zero-Scale Error -1 +2 LSB
SET Full-Scale Error -4 +4 LSB
SET Current ISET 120 HA
SET External Resistance Rt To GND, Vavpp = 20V 10 200 o
(Note 1) To GND, VavDD = 4.5V 2.25 45.00
2-WIRE INTERFACE
Logic-Input Low Voltage ViL SDA, SCL 0.8 \
Logic-Input High Voltage VIH SDA, SCL 2.1 \
Logic-Output Low Sink Current SDA forced to 0.4V 6 mA
Logic-Input Current ILI x:gﬁi :S(:;\\// grr g‘:\\:[[)) -1 +1 pA
SCL Frequency foLk DC 100 kHz
SCL High Time tCLH 4000 ns
SCL Low Time tcLL 4700 ns
SDA and SCL Rise Time tR (Note 2) 1000 ns
SDA and SCL Fall Time tF (Note 2) 300 ns
N AXIW 3




MAX8738

12C O EEPROM Al 4572
TFT VCOM K /EES

ELECTRICAL CHARACTERISTICS (continued)

(VavDD = 15V, VHy = 20V, VouT = 6.75V, RseT = 30.1kQ, TA = -40°C to +85°C, unless otherwise noted.) (Figure 1) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
START Condition Hold Time tHDSTT | 10% of SDA to 90% of SCL 4000 ns
START Condition Setup Time tsusTT 4700 ns
Data Input Hold Time tHDDAT 0 ns
Data Input Setup Time tSUDAT 250 ns
STOP Condition Setup Time tSUSTP 4000 ns
Bus Free Time tBF 4700 ns
Vpp REGULATOR
Vpp Output Voltage VDD 4.5V < VayDD < 20V, lvpp =0 3.1 4.5 V
Vpp Power-On Reset Threshold Rising edge, 100mV hysteresis 3.0 Vv
AVDD SUPPLY
AVDD Supply Range VAVDD 4.5 20.0 \
AVDD Operating Current IAVDD VavDD = 20V 60 uA
HV SUPPLY
HV Input Voltage Range VHv 16.1 28.0 Vv
HV Power-On Reset Threshold Rising edge, 60mV hysteresis 16.0 vV
Not in program mode (Note 3) 1
HV Input Bias Current Y, Program mode (Note 3) 30 pA
During program (Note 4) 60
OUTPUT VOLTAGE
OUT Voltage Range VouT VSFST\; 13 Vv
Note 1: SET resistors are only checked at full scale.
Note 2: Guaranteed by design. Not production tested.
Note 3: The MAX8738 enters program mode after any valid command is received, except the AAh command.
Note 4: Program time lasts for 11ms.
Note 5: Specifications from 0°C to -40°C are guaranteed by design, not production tested.
tHpsTT tR
—
SCL
) twooat | flsoar| T tsusTP o
SDA
ViH
Viey \ ______________
B BRI A YRS 7 5E X
4 AKX
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(VAVDD = 9V, VHy = 18V, RSET = 24.9kQ, Ta = +25°C, unless otherwise noted.)

AVDD SUPPLY CURRENT vs. TEMPERATURE FULL-SCALE lgyr vs. RseT lout SINK-CURRENT ERROR vs. Vavpp
25 ‘ 5 1000 5 05 2
Vavop = 9V E g L
g N g g
2 A : @ E
= e LK S 7 04
E v = 100 \ = =
= X S
E / \i; N & 0.3 | T
o o (NN}
3 // f [ Vavpp =45V N N =
S - 3 0 S £
g L % K 3 02
(?) / j Y N > ’
= P 1 AL 2
K 3 01
15 0.1 0
40 20 0 20 40 60 80 100 0.1 1 10 100 1000 4 8 12 16 20
TEMPERATURE (°C) RseT (k) Vavop (V)
lout SINK-CURRENT ERROR TOTAL UNADJUSTED ERROR
lout SINK-CURRENT ERROR vs. Vour vs. TEMPERATURE vs. DAC SETTING
05 s 05 g 05 lg
2 E 04 g
8 28 o4 2 8 s "\\“
= = = 0o N N
2 2 < \
o o T— E
=03 =03 — o 01
= = (=
£ £ g !0
3 02 3 02 S -01
= = S 02
7] %) =z
= = =
3 01 3 01 S 03
04
Vavpp =9V Vavop =9V
0 L el L 0 L _05
0.1 1 10 40 20 0 20 40 60 80 100 0 16 32 48 64 80 9 112 128
Vour (V) TEMPERATURE (°C) DAC SETTING
INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. DAC SETTING vs. DAC SETTING
05 5 05 2
A 0.4 ,\% 2 04 g
2 03 \ 4 03
= 02 N N =
= : = g
o ‘ 5
5 01 £ o H
E =
g s ! 1
S = 01
& 02 S 02
= i
= 3 L 03
(=)
204 -0.4
-05 -0.5
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BT EHFIE (4F)

(VAVDD = 9V, VHy = 18V, RSET = 24.9kQ, Ta = +25°C, unless otherwise noted.)

AVDD POWER-UP RESPONSE AVDD POWER-DOWN RESPONSE SINGLE LSB STEP-UP RESPONSE
MAX[NSB‘ c09 MAXBBE‘ TD MAXB73BI cil
)% 9V - !
A
0 B 36V
. N
0
0
D 325mV
0 0
20us/div 5ms/div 50us/div
A. Vavpp, 5V/div C. Vpp, 2V/div A. Vavpp, 5V/div C. Vpp, 2V/div A. SCL, 5V/div C. Ve, 5mV/div
B. Vour, 2V/div D. Vsgr, 0.2V/div B. Vour, 2V/div D. Vsgr, 0.2V/div B. SDA, 5V/div D. Vour, 5mV/div
SINGLE LSB STEP-DOWN RESPONSE WRITE 00H RESPONSE WRITE FFH RESPONSE
MAXEBE‘ c1 MAXB73B‘ c13 — MAX8738 toc14
: KO AT T UMMMILMMMMMMU‘ ;
n -
; o LT e LA AT
- S A C ‘ \ C
345V s M taant st 3.45V freerirrrrend R
i C OV [ st \ ..... 450mV | lr‘““
SR TR TOUPE O UL NIRRT SO ' USROS U SO SOOI S )
0 \
0 ............................. ‘5—- 0 .....
50us/div 50us/div 50us/div
A. SCL, 5V/div C. Vsgr, 5mV/div A. SCL, 5V/div C. Vour, 500mV/div A. SCL, 5V/div C. Vour, 500mV/div
B. SDA, 5V/div D. Vour, 5mV/div B. SDA, 5V/div D. Vsgr, 200mV/div B. SDA, 5V/div D. Vsgr, 200mV/div
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5[ Elir 85
Bl E=4 ThéE
; ouUT AR AT IR L . OUT42 2 AVDD 5 GND [AI[ FELBE AF 2%, %4 R R VCOMHLIE . Toup#& e — &
(PR T PR AR SRS AL s . WL SET S| B Sh RE R A .
2 AVDD | BRI, @it 1 201 pFr %358 £ GND.
3 Vpp | 3.6VERERJEHE . VppfA AN ICHHE . Vpp REEFAT ANk AtHE . 1 H0.1pFrR &35 2 GND.
4 GND | Hi, #EERGH.
EEPROM & [Egm AR HL IR . it 1 HOIpFHRA 32 2 GND. %545 TFT LCD VGON HLJE NG % #: . VGON Y 24 1% &
5 HV E16.}F\/§28V‘Z|‘Eﬂa HV 5| 1% N #FEEPROM B /ESE BLE VB . 4 HVESE LT 15.6V (BB BF, NE0E K
ARIAE.
6 SDA | T2CHe# B AT M SRk .
7 SCL T2C Fe 28 Bl A
AR R VA T AR . SETHIES GND B 2 [A)iE % 1 HAM Rspr, AR B ERRER. WHERRA
LSS T
8 SET VavDD
20 x Rggt
Tour % Tt i Ropr A HLIL -
VGON
23y 0.1uF F{hﬂ:
Loy
Vop HY
2 X 3.9kQ
AVDD
| o @—]SDA
°C MAXI
BUS MAX8738
> scL ouT
VCOM
GND SET
RseT
24.9kQ

B2, FRifERT LB
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TFT VCOMEK iEss
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1 REGULATOR *
19R
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- SCL | INTERFACE
EEPROM
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SRR Z A1 248 12CH# 01 DAC, FH X EEPROM
HATIRTE .

FLBE 43 = #5 ATAVDD HL R % & T VCOM B e Kl . MAXS738
I3 HE 5 W WA B U DA A VCOML B, [ . #M22 F BH R A
SRV 78 T FE I HL IR FI VCOM [ fe/IME

IR E

AVDD #1Vpp

MAXS8738F — AN Fbkthfa B 4%, "] M AVDD HL IR ™2k

3.6V Vpp. VppHHE AMAXS738 ke, REE AT 4hk i

FALH . AVDD Y RG] Z4.5V £ 20V. AVDDAHIVpp
)31t 1 0.1 pFHLZE 325 2 GND.

HV
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(1) HEFHEK VCOMALE (Vyax)s S/NVCOMALE (Vi) (7) B33 P fe::
FTAVDD Hi, 5 HE & (VavDpD) -
(2) KL AVDDHLIE AT HE 2 (T #E, 12 10kQFISO0kQ . [F] Dhaax = Vi)
PRI, 127
(3) #ER2: NS — AN TE R BT SE
VvV =5V, V =3V, V = 10V;
o ViAX R (1) Vmax MIN AVDD

(2) HHER] = 200kQ, HFAR2 = 200kQ, Rgpr = 24.9kQ;

) Iservax) = 20pA;
(4) Zr¥E%E = 15.75mV.

(VavDD = Vvax)
(4) 5 Regr:

Reer - - (VVMAX yellil BRI A M1
x (VMAX = YMIN
FT, VCOMIE Y HLEE K 2R AL e AL A A2 8%, AT L
(5) BIEISET(Max)E 75 T 120pA: FIMAXST38 B X R 48 U7 58 . A RN 5 46 H ) il A
v AR L, DL 2 SR MAXST38 B A L
_ _Vavop  _
ISET(MAY) = 557 Regt < 120uA

(6) AR Ispr KT 120pA, MR EFIEE 4, JEf B RRIR1.

MAX8738
MECHANICAL
POTENTIOMETER EQUIVALENT CIRCUIT

AVDD

AVDD
AVDD!
VCOM MAXI/N
Gy v w
ouT
R2 VCOM

R1=Ra

R 4R GND SET

Rser
_ Rax(Rs +Rc)
RSET = —50 g w

4. B e B £ HEL i
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MECHANICAL
POTENTIOMETER

AVDD

R1=Rp
R2 =R

RSET= =50 e

VCOM :l] ::

Rser
Rp X (Rp + Rg + RF)

MAX8738
EQUIVALENT CIRCUIT

AVDD

AVDD

MNAXIM
MAX8738 R1

out

R2
GND SET VCoMm

BIS. B (LA R B AR
e

PCRL&FEHEO

MAXS738 HAEfE iU 2% 1F, HI2CHusk B 5SEh. AT
[2C BRI 24 B AT8: 0 (SIISCLAISDA) HESI2C Rk
. SCLAISDAE R % H A b B PH % 2 3 i 28 FEL R IE
7B 5 I W et T e A R

tg

RpuLLup =
Caus
X, g4 Electrical Characteristics ) _E TR . Cryg &
SR ERE A
MAX8738 5 F — 47 & bRl 12C #2 O Wp I Fe 2 (W
Kl 6).

LT
21 B £ RN b 2 AR R 76 HIGH RSB, [PC BRI
HA LA, A R R S8 4

BB (S)
M RARZS (SDAFISCLYY A s HLF) Ja 8l — U 8ot 1% i,
START (JF#R) &2 7Emh (SCL) AHIGH, 1 SDA M
HIGH B LOW Bk AS I 7= AR 1Y . T A 454 625 L START %% 44
Fif.

121EEIE 545 (P)
STOP ({2 1) &2 AE it 4P (SCL) HHIGH, 1M SDA MLOW
FIHIGHBRAS S =25 1 . BT /B 20 DL STOP 44428 1.

*******

*******

SCL

' CHANGE

—————— DATA LINE
START STABLE OF DATA STOP
CONDITION DATAVALD ~ ALLOWED CONDITION

5. PCRATFI. 1L IR 51T
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MLt
FEHESTART &R, Rk ENLIMAXST38 & ik M 7 #%
A5 (0601011118 5Eh) 2 AL AL HE . F FMAX8738
HEEB A, HIMALHLHEREE 8 fLiR% 0. MAX8738%
g5 ] I A 1 YN 1 | O 1201 o 0 o O = =
— A

SDA#EG#
FEHESTART &G, BUEL& EBIRAE =, ErEES
U HIGH AR B 2 (R FefE . A 404055 W LOW I
o2k B ROBHREA e . B OLEHE T R — NI g ik e

ot
SHHERS, 45/ SR M G KB — A5 4 R 7
B R R — A5 R ROHI A SN 60 kv

2 I12CH O EEPROM A] 45 72
TFT VCOME S8

IOV 25 AT B B b ik b B TR] N R SDA 2, il SDA TE Xt
JS7 9 R 25 ik e e P BRI AR B FELOWOIR S . MK, 1B
0% e ST AR REA ], DL 7.

WERHVRT 15.6 V (JEME) 33 MAXST38 ARA4b T 4nfE i
X, HA, MAX8T38 R4 % EEPROMnfE a4 (AAh).

TE N FRGRAE ELEBEATAIE], MAXST38 AR & WAL 54 .
— H N EBE R (Y EEPROM & A HTT 4, K8 sh R4 1A -
LY e 1l I TR KGR SShim & SE B . A Y INERE JA
45T, MAX87384 %% EEPROM {54 .

DATAOUTPUT ___ + &
BY MASTER
D7 D6 DO
NOT ACKNOWLEDGE
DATAOUTPUT __ ¢+ % b
BY MAX8738 j 7
ACKNOWLEDGE
SCL FROM
MASTER
1 2 8 9
LS OLK1 Cclke T CLK8 CLK9
START f
CONDITION
ACKNOWLEDGE
CLOCK PULSE

H7. PCRENE
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R wLFLHITIAEE

£2 DACIEE

BYTE FUNCTION FIGURE DAC VALUE ISET VseT (V) Vour (V)
00h | Decrement the DAC setting by 1 LSB 8A FFh ISET(MAX) VSET(MAX) VMIN
FFh | Increment the DAC setting by 1 LSB 8A EEh ISET(MAX) - VSET(MAX) - VMIN +
AAh | Write the current DAC setting to EEPROM 8A 1LSB 1LSB 1LSB
55h | Load the EEPROM setting to the DAC 8A
11h | Write a specific value to the DAC 8B

P | om | o | Ve | Ve
— S SEREAR A 4 START A% (S). MAXST38 1 AL di:
(SER) FI— 4545, si—AirdFMDACH, KR 00n seoviny | Vseruny | Vwax

HSTOPZ&AF (P). K 1FIZEH S S w4 S LI RE -

3) VppMIAVDD 0. 1pF 5% i LA W FE T ICH E, 551

DACE B 32 £ R AT A
250 H DAC 8 K MR 9 Tsgrs Vspr ATVouT i . 4) MAX8738 PEAGARR M T — A4 B A it B AR A S
B IR 13T BHES
iz B LT DU AT L S B R I P B AR A TRANSISTOR COUNT: 6198
1) ¥ VCOM S B AIR VR AL 5 FE S i OUT g PHOCESS: BIGMOS
B (RED2).
2) Ropr#Eil SET 5| 2est .
START STOP
S SLAVE ADDRESS COMMAND BYTE p
I A I O [ T I A
ACK ACK
(A) FOR THE 00H, FFH, AAH, AND 55H COMMANDS
START STOP
S SLAVE ADDRESS SET DAC VALUE (11H) DAC VALUE P
[ O I O [ O I L
ACK ACK ACK

(B) FOR THE DAC INITIAL VALUE-SETTING COMMAND

8. PCELHI B (%50
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e

B FORHR (125 [ AT REASE Sl LR, INFR fll i £ MR L

1 2% 1) www.maxim-ic.com.cn/packages. )

NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH.

3. CONTROLLING DIMENSION:  MILLIMETERS.
4. MEETS JEDEC MO-187C—AA.

; I e T ol
1A0AH
|
0‘610.1 AE{QO.SOtOJ
RUELT |
T — D BOTTOM VIEW
TOP VIEW
# #
R L
Sl L
FRONT VIEW SIDE VIEW

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006).

if
g
INCHES MILLIMETERS E
pM| MIN | MAx | MIN | MAX ®
A - 0.043 - 110
A1 | 0002 | 0006 | 005 | 0415
A2 | 0.030 | 0037 | 075 | 0.95
b [ o010 | 0014 | 025 | 036
c | 0005 | 0007 | 013 | 0.8
D | 0116 | 0120 | 295 | 305
e | 00256BSC 0.65 BSC
E | 0116 | 0.120 | 295 | 3.05
H | 0188 | 0.198 | 478 | 503
L | 0016 | 0.026 | 041 | 066
o 0= 6 0= 6
S | 0.0207BSC 0.5250 BSC

ERALLAS /MIAXI VI

PROPRIETARY INFORMATION
TITLE:

PACKAGE OUTLINE, 8L uMAX/uSOP

APPROVAL

DOCUMENT CONTROL NO.

21-0036

REV.

J

A
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