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ABSOLUTE MAXIMUM RATINGS

Vpp, SET, SCL, SDAt0 GND.......ccooviiiiiiie, -0.3Vto +6V
...-0.3V to +18V
-0.3V to +30V

OUTto GND..........

AVDD, HV 1o GND ...,

Continuous Power Dissipation

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

.......... 362mwW

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

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

Operating Temperature Range
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

PARAMETER | symoL | 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 pA
SET External Resistance Rser To GND, VavpD = 20V 10 200 ‘o
(Note 1) To GND, VavpD = 4.5V 2.25 45.00
VsET/VAVDD Voltage Ratio DAC full scale 0.05 Vv

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 \Y
Logic-Output Low Sink Current SDA forced to 0.4V 6 mA
Logic-Input Current x:gf : :gs\\// grr gsg - +1 DA
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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B 12C OB EEPROM B R 72
TFT VCOMES HESE
ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | symsoL | CONDITIONS | MIN  TYP  MAX | UNITS

AVDD SUPPLY

AVDD Supply Range VavDD 4.5 20.0 \Y

AVDD Operating Current IAVDD VavDD = 20V 25 60 HA

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 bA
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 VSEsTv+ 13 v

ELECTRICAL CHARACTERISTICS

(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
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, Vavpp = 20V 10 200 ‘O
(Note 1) To GND, VavpDp = 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:gf: :gg\\// grr g:\\: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
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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 tsusSTT 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 < VavDD < 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 lAvDD VavDD = 20V 60 pA

HV SUPPLY

HV Input Voltage Range VHy 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 IHv Program mode (Note 3) 30 uA
During program (Note 4) 60

OUTPUT VOLTAGE

OUT Voltage Range VouTt VS_E5TV+ 13 \

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.

SCL

tF—»

tHDDAT | |tSuDAT

tsustp g

SDA
ViH

ViL \

B 1. AR EEE A A P R X
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TFT VCOM /RS

BT (B4
(VAVDD = 9V, VHv = 18V, RsSET = 24.9kQ, Ta = +25°C, unless otherwise noted.)
AVDD SUPPLY CURRENT vs. TEMPERATURE FULL-SCALE lgyrt vs. RseT lout SINK-CURRENT ERROR vs. Vaypp
2% ‘ = 1000 e " 05 g
Vavpp = 9V L T E
g J Vavpp =20V 4 . %
= z dt A 04
= 7 — 100 =N o =
= v el > 2 _
= L~ s N S 03 —
S S =4I =
A =
> 2 v = 10 = =
g L~ % ~ 3 02
a / - \ ™ 7]
e 4 1 = 5
S 01
15 01 0
40 20 0 20 40 60 80 100 01 1 10 100 1000 4 8 12 16 20
TEMPERATURE (°C) Rser (k) Vavop (V)
lout SINK-CURRENT ERROR TOTAL UNADJUSTED ERROR
lout SINK-CURRENT ERROR vs. Vour vs. TEMPERATURE vs. DAC SETTING
05 = 05 g 05 2
. =0 f\é
8 04 : 8 2 303 A Y'\ \ |
= = = 0o AN
2 : _ SLANAALLARSN
o 03 2 03 — o 0
0o =
£ g g 0
3 02 —tHtttt—t1t] 3 02 2 -0
X N~ =
= = 2 02
el el =
3 01 3 01 S 03
04
Vavpp = 9V Vavbp =9V
0 L e 0 L _05
0.1 1 10 40 20 0 20 40 60 80 100 0 16 32 48 64 8 96 112 128
Vour (V) TEMPERATURE (°C) DAC SETTING
INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. DAC SETTING vs. DAC SETTING
05 5 05 2
04 3 Y 8
2 03 NN 'r\é 5 03 2
S 1 AANANNA b =
= 02 BB £ 02
= Y 1 ‘ S |
S 01 = 01
= =
= 0 % 0 9
= 01 = 01
z =
S 02 = 02
= i
= 03 = 03
o
0.4 0.4
205 -0.5
0 16 32 48 64 80 9 112 128 0 16 32 48 64 80 9 112 128
DAC SETTING DAC SETTING
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BT (E4EE ()

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

AVDD POWER-UP RESPONSE AVDD POWER-DOWN RESPONSE SINGLE LSB STEP-UP RESPONSE
MAXBHE |DCDQ MAXE7EB |0C1 0 MAXS7SE [DCH
w T w —— -
4V
0
0
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. Vser, 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

MAXWSS focl MAX873B tocl MAX8738 toc14

ommmmmmU‘TA N ETTTTE T T E W
B e e | OL“LFLU_&L_JU—B Our JJLJ'_UU"

........... 3.95V L 3.95V i ———
o . - S .‘. C \ C
L [T T Y11V S R PUUUS W APV O PO AR 3.45V e i i ]

@ >

Wana b L—
o 0 e I
50us/div S0us/div 50us/div
A SCL, 5V/div C. Vigr, 5mV/div A SCL, 5V/div C. Vour, 500mV/div A. SCL, 5V/div C. Viour, 500mV/div
B. SDA. 5V/div D. Vigur, 5mV/div B. SDA. 5V/div D. Vg, 200mV/div B. SDA. 5V/div D. Vigr, 200mV/div
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7 I2CH#ORTEEPROM A] %5 2
TFT VCOM /RS

5| i R
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2 AVDD | &SR, it ] H0.1pF A 55 8% £ GND.
3 Vpp | 3.6VEEHR TR . VppZa A ICHH. Vpp REER T oM Tk dtiy . Jfiid 1 HO.1pF 2 2% #% 2 GND.
4 GND | #h, EHRS M.
EEPROM & FE4mFE LI . g 1 HOApFRAZH 2 GND. %55 TFT LCD VGON HL JiZE# . VGON B 24 % 5
5 Hv TE16.1V 228V 2 [H]. HV5[HZ NHFEEPROM EHE/ER ML RE. M HVIRHEEM T 15.6V (BEIE) B, HHEE R
ANTAE.
SDA | I2C3EZ B AT Fd £k .
SCL | T2CHeAMShiA .
R R FLR R T 4 A . SET S5 GND Sz [A] %42 1| HEBH Rspr, AR E M EBREG . WRERA
FLUL % T
20 x Rger
lour % Tt i Repr I FELIT -
VGON
0.1uF F{HAF
+3.3V ’_i }% }%
Vop HV
2x3.9kQ
AVDD
»1—e—{SDA
I’ MAXIMN
BUS MAX8738
> SCL ouT
GND SET
Rser
24.9kQ

V2. Fifl Ry A R
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i 1°C # 1A EEPROM FJ #4572

TFT VCOMEK 7S
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AVDD

v
oo LINEAR

AVDD T

1 RecULATOR

o [—e—2 G 7
e CONTROL i:>
> SCL_ | INTERFACE

L

HV |

\
o
3
A
A=

EEPROM
BLOCK

VGON

/NI
MAX8738

p— VCOM

SET

Rser

GND

B3, T I RERER]

TEL A
MAX8738 S [E A i 8%, A LA AL Rz 4, ORI
T TFT LCD B /R B LCD H AR AL (VCOM). MAX8738
B — AN AR, HERWCTgRAR R (our), H
SR E VCOMHLE (JLIE2). &R DACE HIg A,
Wi, SR PR PR VCOM L (ILIKI3). DACH:TH
5V aypp ML Fl, FHAEEAD TETEENARIEAT. AP
Al ¥ DAC 1Y% & fH 77 i /£ N AP EEPROM A1 . B HLES,
EEPROM ¥ DACHi '8 %] F — W TF E(E . @3t LCD iR
55 2 L % 2 [AD 19 2 6 T2C 4 O AT DAC, 3% EEPROM
HEATHRTE

FELFH 43 e 28 A AVDD HLJE 13222 T VCOM 1 e K . MAX8738
IR 53 S 6 W g L 3T DA B A VCOM L I . 4422 BB Rt A
e 7 T R FR R A HL I AT VCOM 1 e /IME -

IR E

AVDD #1Vpp

MAXS8738F — N TR MRS R 4%, T AW AVDD HL I 7™ A=

3.6V Vpp. VppHLHE I MAXS738 L, REEFF 47

A . AVDD AL G 2 4.5V 2£20V. AVDDH#IVpp
¥k 1 R0 pFHR A %58 £ GND.

HV
HV iy A3 (X EEPROM g A2 BT it 1Y) s L 1 388 HV 5 A
5TFT LCDM#% 9K 2l #5 HL. U6 IE 3 (VGON) ##. VGON
HLENTEL16.1V 528V Z 8. M4 HVLT 15.6V (JLEE) B,
2% ILEEPROM %% . HV 515 GND [ 42 0. 1 pF ) 55 #%
HLZY.
2 MAX8738 %5 — ¥k I HLIY, EEPROM 2 FE M B 5C I A9
T 76 5¢ B EEPROM 22 J5 , EEPROM Z e 6 Hhe-thy 57 B[ 55 P41
EEPROM Zn R AL SC AT, HV L JEHLG /N T 1pA.
MAX8738 4 2| H et DAC# & H 19454 )5, EEPROM %
FERLHLfRE, RN HV R 2 15pA (TE). 7
EEPROM Zwf2it A2 9, HVHLIFH T £ 60pA (K MH).

2 EVCOMIFTER (RseT)
AR EL B 43 FE s 15 E VCOM 1 19 JE il i) B K - Rgppik
SET AR A B loyr, IR S E T VCOM P8 35 78 Bl (1)
H/MA . ReprBERIHAT DI R 439k, (HE 448/ VCOM
RIS . R1. R2AIRser MR A BRI :
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(1) HEFFREK VCOMHLE (Vyax)- F/NVCOMHELE (Vy)
HAVDD HLIFHLE (VavpD)-

(2) MR AVDDHFE A 22 1 FE, £ 10kQFIS00kQ 2 [1]
BPEMIR].

(3) VIHR2:

RZE% R1

X
(VavDD = Mmax)

4) WHRegr:

Vinax x R
20 x (Mvax = VmIN)

RseT

%) EﬁiﬂEISET(MAX)%E‘ﬁﬂ 120pA:

VavDD
20 x Rggt

(6) WRIspr KT 120pA, MEREIFIEE =4, S HERAIRL.

ISET(MAX) = = 120uA

7 12C # 17 EEPROM FJ %572

—_ s O
TFT VCOM /88
(7) T8I HR 2
(Vmax_ = Vvin)
127

LA — A R A B SL :
(1) Vmax =5V, Vuin =3V, Vaypp = 10V
() IER] = 200kQ, FFAR2 = 200kQ, Repp = 24.9kQ;

(3) IseTovax) = 20pA;
) ¥R = 1575mV.

BRI HHIES

HAT, VCOMH YRR Z R AEEMPRAE LA, T
FAMAXS738 i Mt Ge T %8 . R AFIIEL S 25 H P o
AT R, DB S 2 SR MAXST38 L H L -

MECHANICAL
POTENTIOMETER
AVDD

R1=Rp
R2=Rg +R¢

RSET = 50 Ag

VCOM :]l ll:

_ Rax(Rs+Rc)

MAX8738
EQUIVALENT CIRCUIT
AVDD
AVDD
MNAXIL
MAX8738 R1
ouT
R2 VCOM
GND SET

Rser

4. BB HE AT i Y 5 £ C LB
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MECHANICAL MAX8738
POTENTIOMETER EQUIVALENT CIRCUIT
AVDD
AVDD
AVDD
VCOM MAXI/
<:> MAX8738 R
ouT
R2
R1=Rp GND SET VCOM
R2 =R ReT
_ Rox(Rp+Re+Re)
Roer = 20X Re
5. WL AL A B 1
RS BETHE

2 B LR 4 S B AR 5 7 HIGH RSB, T2C R
PCHEFEHDO  HAYSREMUN, AR SERE.

MAXS738 HAEME el e, HI2CHudl Ky 5SEh. AT BHEIEES (S)

12C BRI 244740 (B ISCLAISDA) B #: 512C M %
2. SCLHISDAM T £ H By b F BH % 32 21 L 2k FL R AE
vt . ATV B9 R P PR :

NZERIARZS (SDAFISCLEY Jy i v ) Ja 3h— S 1% i,
START (FFif) &AF&AEmT 4 (SCL) HIGH, T SDAM
HIGH#| LOW Bk 2SI P2 AR 1 . fir A 454 w2 A START 4544
tR 5.

Ceus I BIE S (P)

RpuLLup =

Soft, 2 Flectrical Characteristios " i) £ 7T . Cpygie  STOP (L) SRR LERH (SCL) HHIGH, i SDAMLOW
Pk F AL FIHIGHBRAS I 7= A1) o BT A R STOP 2 A UL

MAXR8738 5 T — 45 v & AR ET2C 8 0 WM& (W

&l 6).

SDA

**************

' DATALINE ' CHANGE '

START STABLE OF DATA STop
CONDITION DATA VALID ALLOWED CONDITION

5. PCRZETFIG . 1% IEFIBARAE M FAF
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MLt
FASTART &5, B FEWLIRIMAX8738 & ik i 71 %
P£45 (0b01011113 SEh) 1AL AY AL dE . T T MAX8738
HEEEA, WML S 8 ALUAZ 0. MAXS738 1%
5 UaR IR0 WA DN 21 P 12121 RSB | P e
— A REAL

SDAHIEAEL
FEHESTART & M), Bk EMEHR AR, R EES
A HIGH IR B e Fife e . A I 855 N LOW I
ek EROBEA BERRE . BRI RO B — I Bk

g4
FALRE, 45/ B A AT ) — A I A
. LSBT I — A% A e A o

7 I2CH#ORTEEPROM A] %5 2
TFT VCOM /RS

I 7 A TE N ZZE B A ik b B 1E) R R SDA 2%, {# SDATEXT
7 ) B 28 ik o e BT S ) RRUE FELOWIR S . 244K, B4
075 PR ST AR R ], DL T

AERHVAL T 15.6 V (HLHU(E) 335 MAXST738 ARAb T grfe i
&, H4, MAXST38 R4 WA EEPROM4iE4 (AA).

TP AE IEESEATHAIR), MAXST38 R4 B ATATHE 4.
— H R FBER Y EEPROM 5 R IF 46, K8 shp &4 .
N A& R I AR a6 SShAar A ST . A NS E
gh I, MAXS7387 % EEPROM$54 .

fffffff

DATAQUTPUT __ ¢ v
BY MASTER
D7 D6 Do
NOT ACKNOWLEDGE
DATAOUTPUT __ % % o b\
BY MAX8738 /
ACKNOWLEDGE 4
SCL FROM
MASTER
1 2 8 9
LS CLK1 cke T CLK8 CLK9
START f
CONDITION
ACKNOWLEDGE
CLOCK PULSE

7. PCLehr#
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i 1°C # 1A EEPROM FJ #4572

TFT VCOMEK 7S

x1. wFIRITNEE %2 DACRE
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 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
POFB | om | e | Ve | e
— FIE AR W HE START 4% (S). MAXS738 ) AL Ak
(SEh) F— A5 H, s~ A4S MDACH, HiF 0on sETn) | Ve | Viax

HSTOPZAF (P). K 1FIHE S S LI e

3) VppATAVDD Y5 0.1pnF 55 # LA WAL ICHUCE , 551

DACE B % 2R R AT B A .
2225 DACTE &AM B Ispr. Vsgr I VouTfE - 4) MAXS738 V-l At T — A& B FEL B ARAT =)
B IRIZ T BHES
$5 R DL M VIR DA S0 B A Bl A A - TRANSISTOR COUNT: 6198
1) 4% VCOM v FIR /R 4143 R 2842 e OUT Al gy PROCESS: BICMOS
HCE (WLE2).
2) Repr#EiT SET 5 I %% .
START STOP
S SLAVE ADDRESS COMMAND BYTE P
I O T I O T
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 T I O T [ T
ACK ACK ACK
(B) FOR THE DAC INITIAL VALUE-SETTING COMMAND
[8. I2CHALEHIBIR SR
12 MAXI/M
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