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ABSOLUTE MAXIMUM RATINGS

VDD, SET, SCL, SDAt0 GND......oooviiiiiiiiicc -0.3V to +6V Operating Temperature Range .......
OUT 0 GND ..o -0.3V to +18V Junction Temperature............cooccoiiiiiiii
AVDD, HV 10 GND ..o -0.3V to +30V Storage Temperature Range
Continuous Power Dissipation Lead Temperature (soldering, 10s)
8-Pin uMAX (derate 4.5mW/ °C above +70°C)............ 362mwW

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

PARAMETER | symsoL | CONDITIONS | min 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 PA
SET External Resistance RseT To GND, VayppD = 20V 10 200 kQ
(Note 1) To GND, VAvDD = 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 \
Logic-Output Low Sink Current SDA forced to 0.4V 6 mA
Logic-Input Current ng’ﬁ: :gg\\// grr gsg -1 +1 pA
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 < VayDD < 20V, lvpp =0 3.1 3.6 4.5 V
Vpp Power-On Reset Threshold Rising edge, 100mV hysteresis 3.0 \

2
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ELECTRICAL CHARACTERISTICS (continued)
(VavbD = 15V, VHv = 20V, VouT = 6.75V, RseT = 30.1kQ, TAa = 0°C to +85°C, unless otherwise noted.) (Figure 1)

TFT VCOM K /EES

PARAMETER | sYmBoL | CONDITIONS | MIN  TYP  MAX | UNITS

AVDD SUPPLY

AVDD Supply Range VAVDD 4.5 20.0 \
AVDD Operating Current IAVDD VavDD = 20V 25 60 uA
HV SUPPLY
HV Input Voltage Range VHv 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 ys
OUT Voltage Range VouT VseT + 13 v

0.5V
ELECTRICAL CHARACTERISTICS
(VavDD = 15V, VHv = 20V, VouTt = 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 pA
SET External Resistance RseT To GND, Vaypp = 20V 10 200 Q)
(Note 1) To GND, VavpD = 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 V
Logic-Output Low Sink Current SDA forced to 0.4V 6 mA
Logic-Input Current ILI ngf: :gg\\// grr gsg -1 +1 HA
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 AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)
(VavDD = 15V, VHv = 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 < VavpD < 20V, lvpp =0 3.1 4.5 V

Vpp Power-On Reset Threshold Rising edge, 100mV hysteresis 3.0 \

AVDD SUPPLY

AVDD Supply Range VAVDD 4.5 20.0 Vv

AVDD Operating Current |AVDD VavDD = 20V 60 pA

HV SUPPLY

HV Input Voltage Range Vhv 16.1 28.0 \

HV Power-On Reset Threshold Rising edge, 60mV hysteresis 16.0 \
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 V(S)ESTV+ 13 v

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 t

SCL

susTp tef

tHDDAT | |tSUDAT

B L BRI i B I 7 E K
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TFT VCOME RS
BT AEfF1E

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

AVDD SUPPLY CURRENT vs. TEMPERATURE FULL-SCALE lgyr vs. Rser lout SINK-CURRENT ERROR vs. Vaypp
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BT EHFIE ()

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

AVDD POWER-UP RESPONSE AVDD POWER-DOWN RESPONSE SINGLE LSB STEP-UP RESPONSE
MAX873§ lDCDQ MAX8738 lDCW 0 MAXB73B IOCH
v v T "
A
0 B 36V
c Y
0
0
D 325mV
0 0
20us/div 5ms/div 50us/div
A. Vaypp, 5V/div C. Vpp, 2V/div A. Vaypp, 5V/div C. Vpp, 2V/div A. SCL, 5V/div C. Vg, 5mV/div
B. Viour, 2V/div D. ViseT, 0.2V/div B. Viour, 2V/div D. Viser, 0.2V/div B. SDA, 5V/div D. Vour, 5mV/div
SINGLE LSB STEP-DOWN RESPONSE WRITE 00H RESPONSE WRITE FFH RESPONSE
MAX3738 lDCT MAX8738 toc13 MAX8738 toc14
; 10 o (LUl umummmmmmmr ;
n -
; 1o LMWL e LA AT e
3,95V ERTE RO RO SO JOUE SR SO S 3,95V UL S-S S-S
- S A C : \ C
345V s M taant st 3.45V Freebrrrrbrend R
i C aomy T \ ..... 450my b lr_
PO OSSO PSR S SO: Y) ASUUS PR UUURNE JON SOOI B )
: | |
O ............................. ‘5-- 0 .....
50us/div 50us/div 50us/div
A. SCL, 5V/div C. Vser, 5mV/div A. SCL, 5V/div C. Vour, 500mV/div A. SCL, 5V/div C. Vour, 500mV/div
B. SDA, 5V/div D. Vigur, 5mV/div B. SDA, 5V/div D. VisgT, 200mV/div B SDA, 5V/div D. VisgT, 200mV/div
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(1) R K VCOMHEE (Vyax)s B/NVCOMHEE (V) (7) Frfs 2/ P g
FIAVDD HJEHEE (Vavpp)-

(2) AR¥EAVDDHLIE AT 2 I TIEE, 75 10kQA1S00kQ 2 ] Mviax = Vuin)
PEMIRI. 127

() PHER2: LA A TS

(1) Vmax =5V, Vv =3V, Vaypp = 10V

(2) MSRI = 200kQ, HEAR2 = 200kQ, Rggr = 24.9kQ;
() Iservax) = 20pA;

4) ¥R = 15.75mV.

R2 = Mivax x R1
(VavbD = Vuax)
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(5) BIEIspToax) & @ E L 120pA: FAMAXST38 % ik Pl 4 oy % . B AFNE S 45 H W i i
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MAX8738
POTENTIONETER CQUNALENT CRCUT

AVDD

AVDD

AVDD

Vcom MAXIM
<:::> MAX8738 R

ouT|

R2 VCOM

R1="Ra
R2 < Rg + R GND SET

Rer
_ Rax(Rg +Rg)
RSET= 0% Rg

B4, B (7 0 R CHL B

MAXIMN 9

8EL8XYIN



MAX8738

B 12CHE OB EEPROMAT R FE
TFT VCOMEs HESE
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758 1 3E I A Ak SShiw & Sl . U YN ERS J
SN, MAX873874 % EEPROMAE 4 .

DATAOUTPUT ___ * %
BY MASTER
D7 D6 D0
NOT ACKNOWLEDGE
DATAOUTPUT ¢+ % .\
BY MAX8738 \ /
3 ACKNOWLEDGE 4/
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MASTER T
A 1 2 8 ’
s CLK1 ok T CLK8 CLK9
START
CONDITION
ACKNOWLEDGE
CLOCK PULSE
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F1. weFURITIREE

£2 DACEE

BYTE FUNCTION FIGURE DAC VALUE IsET VseT (V) Vourt (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 ISET(MAX) - VSET(MAX) - VMIN +
AAh | Write the current DAC setting to EEPROM 8A FEn 1LSB 1LSB 1LSB
55h | Load the EEPROM setting to the DAC 8A
11h | Write a specific value to the DAC 8B

M om | ST | T | e
— R SE SR AU4E START %A% (S). MAXST38 A MATLH 11
(SER) Fl—AMAr 44, sl A4 IAIDACH, Wi o SETN) | VeeTon | VA

N STOPZMF (P). R 1FNE S i L HINAE.

3) VppMIAVDD 0. 1pF 2% B L 28 W 5 IC U E, 551

DACE [EBE RS INTIN: Y
52251 DACE K MR (9 Tpr Ve M Vourft - 4) MAXST38 VA ARIE Mt 7 — A4 FH 1 L B M A ) .
B EER IR T AHEE
$97 LTS VDU AT L S B B P, R AR A TRANSISTOR COUNT: 6198
1) F VCOM B8 FIR /R B0 4 FE 28 823 F OUT Bl T HOCESS: BICMOS
WE (LED).
2) RgprdEilf SETE| %235,
START STOP
S SLAVE ADDRESS COMMAND BYTE P
I A 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
I O I I L [ ] | | I T A I O
ACK ACK ACK
(B) FOR THE DAC INITIAL VALUE-SETTING COMMAND
8. PCEAZRHI ¥ E
12 MAXIM
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EA T f=
= Z“Z{Fh%

ARG TR AL B2 R TR R BT ARG, TRl 3 4MEE B, 171 www.maxim-ic.com.cn/packages. )

w
i
(=)
4X S —= =
8 - = 8 INCHES MILLIMETERS :
H H H H DIM| MIN MAX MIN MAX ®
A - 0.043 - 1.10
| A1 0.002 0.006 0.05 0.15
A2 | 0030 | 0037 | 075 0.95
. b | 0010 | 0014 | 025 0.36
20.50£0.1 ¢ | 0005 | 0007 | 0.13 0.18
{ {é D [o0116 | 0120 | 295 3.05
0.6£0.1 e 0.0256 BSC 0.65 BSC
f E | o116 | 0120 | 295 3.05
I; H H H H [ 0188 | 0198 | 478 5.03
L 0.016 0.026 0.41 0.66
0.6+0.1 —=| 1<_ ! o 0 6 Qe 60
b BOTTOM VIEW S 0.0207 BSC 0.5250 BSC
TOP VIEW
A2 Al A T T
w—r N/ G O\ W
T T 1T /
. =] “
° —»‘ L—b o
FRONT VIEW SIDE VIEW
"V,
NOTES: EDSQMIAC(!EDLUéOsR /VI/JKI/VI
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006"). '
3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP
4. MEETS JEDEC MO-187C-AA. 'APPROVAL DOCUMENT CONTROL NO. REV. 1
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