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ABSOLUTE MAXIMUM RATINGS

VpD, SET, SCL, SDA 10 GND......ocovoiiiiiiiiiiiie -0.3V to +6V
OUT 10 GND .o -0.3Vto +18V
AVDD, HV 10 GND ..o -0.3V to +30V
Continuous Power Dissipation

8-Pin uMAX (derate 4.5mW/ °C above +70°C)............ 362mw

Operating Temperature Range ..............c.ccoooe.n. -40°C to +85°C
Junction Temperature ...........oooovviiiiiiii +150°C
Storage Temperature Range ...........ccccceeeen. -65°C to +160°C
Lead Temperature (soldering, 10S) .........ccoceeviiiiiiiannnn. +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

(VavpD = 15V, VHv = 20V, VouTt = 6.75V, RseT = 30.1kQ, Ta = 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 bA
SET External Resistance R To GND, Vaypp = 20V 10 200 K
(Note 1) To GND, VavpD = 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 x:g’ﬁ: :;3\\// grr SI\NIB -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 < VayDpD < 20V, lvpp =0 3.1 3.6 4.5 V
Vpp Power-On Reset Threshold Rising edge, 100mV hysteresis 3.0 \
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ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | symeoL | CONDITIONS | MmN TYP  MAX | UNITS
AVDD SUPPLY
AVDD Supply Range VAVDD 4.5 20.0 Vv
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 us
OUT Voltage Range VouT VeeT + 13 v
0.5V
ELECTRICAL CHARACTERISTICS
(VavDD = 15V, VHy = 20V, VouT = 6.75V, RseT = 30.1kQ, Ta = -40°C to +85°C, unless otherwise noted.) (Figure 1) (Note 5)
PARAMETER | symsoL | 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, VavpD = 20V 10 200 kQ
(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 V
Logic-Output Low Sink Current SDA forced to 0.4V 6 mA
Logic-Input Current I \\;:8/5: :sg\\// 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
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ELECTRICAL CHARACTERISTICS (continued)
(VavpD = 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

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 < 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 VAvVDD 45 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)ETVJ' 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 tof

tSyDAT

tHDDAT

M1. BRNBUTERSIND YA IVIER
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IREEDEHE

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

AVDD SUPPLY CURRENT vs. TEMPERATURE

FULL-SCALE lgyr vs. Rser

lout SINK-CURRENT ERROR vs. Vavpp

25 T = 1000 s g 05 2
Vavpp =9V L i E L
NG vop - 20v e 2
Z : i {{[I% = 8w :
= = s : |
l;‘é 5 \\ &5 03 — |
3 // il [ Vavop = 4.5V NN z
= 2 - 2 10 \ — =
g L~ 2 ~ 3 02
] / = N N
S ~ z NN =
<>E - 1 S m 5
S 01
15 0.1 0
40 20 0 2 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. Vout vs. TEMPERATURE vs. DAC SETTING
05 5 05 2 05 2
2 & 04 &
8 28 : 08 3 ',\\é
§ é § 02 NAN ‘f\
£ 03 £ 03 = - S 04
= = =
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Vout (V) TEMPERATURE (°C) DAC SETTING
INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. DAC SETTING vs. DAC SETTING
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REBEERMEGERES)

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

v

AVDD POWER-UP RESPONSE

MAX8738 toc09

20us/div

A. Vaypp, 5V/div C. Vpp, 2V/div
B. Vour, 2V/div D. Vger, 0.2V/div

SINGLE LSB STEP-DOWN RESPONSE

MAX8738 toc12

ﬁ_ﬂ'ul I'MIMW
..... 1

!
\ul-q
i

- stann b sian |

50us/div

C. Vger, 5mV/div
D. Vour, 5mV/div

A. SCL, 5V/div
B. SDA, 5V/div

v

3.6V
4

325mV

3.95V
3.45V
400mV

AVDD POWER-DOWN RESPONSE

MAX8738 toc10

5ms/div
A. Vaypp, 5V/div C. Vpp, 2V/div
B. Vour, 2V/div D. Vser, 0.2V/div

WRITE 00H RESPONSE

IVIAX8738 toc13

[ 1AL AL ARARI
iliulTE e

el ——

|

|
o

e et o i i
|
iy

-

50us/div

A. SCL, 5V/div C. Viour, 500mV/div
B. SDA, 5V/div D. Viger, 200mV/div

3.95V
3.45V

450mv |

SINGLE LSB STEP-UP RESPONSE

IMAX8738 toc11

o 1111 111
BRI || |

Fo ]

- ol

xR A

nem|

50us/div

A. SCL, 5V/div C. Viser, 5mV/div
B. SDA, 5V/div D. Vour, 5mV/div

WRITE FFH RESPONSE

IIAX8738 toc14

L AU AMEIRAUL AR
B 1 e |

50us/div

A. SCL, 5V/div C. Viour, 500mV/div
B. SDA, 5V/div D. Vger, 200mV/div

w
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1) ®FRDOVCOML NI (Vyax). &NDVCOML NIV
(Vmin)+ BEXUAVDDEIREE(Vavpp) ZEIRL T
<rEEbv,

2) AVDDERL AMILDOFEBHIBXRICEDSE, R1%Z
10kQ~500kQMEEE TEIRL TS,

3) RRZFtEL Tl

R2 = Vmax x R1
(VavDD = Vvax)

4) RgprZst8BL T 2E

RseT = Yhax x R

20 x (Mmax = VMIN)

5) |3ET(MAx)7'J§1ZOUAﬁﬁiﬁb\Zt%ﬁﬁgﬂb—C<E
=LV

VavDD
20 x Rget

6) LU BIseth' 1 20uAZBZ TILDIBEIFRT Y J2IC
RY. SHICKEMEDRIZEIRL TS ZS 0,

ISET(MAX) = =< 120uA

7) FERELTEOND DR RDANTRINET ¢
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127

77 LeREtfa Rl T
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2) R1 = 200kQ&EFBHE R2 = 200kQBELVRseT =

24.9kQ &RV F 9,
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BFEORT O aA—FERADESEX

RHRODEMRXDRT 2 aA—F2RBNDIRED
VCOMEBEEEIIMAXS73BEIEICBEEHRA DI &N
AJREC Y, HALKBII2ED LK EHNDRHEREEZ
DMAXB738IC KD EMEEARENTINE T,

MECHANICAL
POTENTIOMETER
AVDD

R1=Ra
R2=Rg +R¢

RSET= 50 g

VCOM : l[:

Ra X (Rg + Rg)

MAX8738
EQUIVALENT CIRCUIT
AVDD
AVDD!
MM
MAX8738 Ri
ouT
R2 VCOM

GND SET

Rser

M4, #WWXDORT >3 A= EROE
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i
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20 X Re

MECHANICAL MAX8738
POTENTIOMETER EQUIVALENT CIRCUIT
AVDD
! AVDD
: AVDD
| VCOM MAXIMN
' <:::> MAX8738 Ri
ouT
R2
R1=Rp GND SET VCoM
RZ =R Rser
Regr = Rp x (Rp + R + Rf)

M5. MHXOKT S 3 X—SEBROBE
PIVr—>a ER

I2CNZ3EA > FTT—2R

MAX8738I35EhMDI2CT7 KL XA HDODSEZEHD
FINA R T, 28EHXDIZCNZATEDY) PILA 5
T I —2HFSCLE K USDAIICC/NZIZIE# T LD
([CEREtSNTULVE T, SCLBELUSDAZ 1 & ERID
TILTy THERSREFER LED/NIERICERL T L
T\ MDREFEDTIILT Y THEABOVNEE T BE
HETELTLEE0:

tR
BUS

RpuLLup =

Z ZT. trld[Electrical Characteristics(BSHI4FE)]
ICBIFBIEUBREITHY . Causid/ \Z EDRBETY,
MAX8738IF1B#EDI2CHA & 7T —270O b 3)LIC
EMLTWNET, CHIIROTT LI IVICES
INTNET, BEAESRLTLEE 0,

ES—THIWNZR

[PCCNRFTF—5E00Y IS4 DmAHHIGHD
BEIFEETS—TY, T—FERII/NZAHIFED—-T
HDBEDH. BT DI ENTEET,

T—ZEEDSTART(S)

INZT A RIVDIRRE(SDAESCLAMIC/NA) W oA
LT, STARTZER&IZZ Oy 2 (SCL)AHIGHDIKRE DR
TSDAZ A VA HIGHA S LOWICEBR T 2 & TRk
ENET, INTOIVY RIISTARTRENKITLE
ITNIEEY E A

T—ZEEDSTOP(P)

STOPKREIS. 20O T (SCLYAHIGHDIXRREDE T,
SDAZ A UHLOWA'BHIGHICEB 52 & TR
SNET . INTOEEIISTOPRETHE T LATNIE
AR ey P

*******

SDA .

SCL

' CHANGE

****** DATA LINE
START STABLE OF DATA
CONDITION DATA VALID ALLOWED

,,,,,,,

SToP
CONDITION

B6. 12C/NZMSTART. STOP. BKLUT—FZEILDIREE
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MAX8738H 7005 LE— RIZAEMEE. EEPROM
DO7O7Z L7 RAANZERIGELEE A
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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) - VM|N +
- - FEh
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
aAvY RNNA b 01h ISET(MIN) + VSET(MIN) + VMAX -
—_— - N = _ W BE o 1= 1LSB 1LSB 1LSB
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TRANSISTOR COUNT: 6198
PROCESS: BiCMOS

START STOP
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ACK ACK
(A) FOR THE 00H, FFH, AAH, AND 55H COMMANDS
START STOP
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(B) FOR THE DAC INITIAL VALUE-SETTING COMMAND
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—
H H H H pM| MIN | MAX | MIN | MAX 3
A R 0.043 ; 110
A1 | 0.002 | 0006 | 005 | 0.15
A2 | 0030 | 0037 | 075 | 095
b | 0010 | 0014 | 025 | 036
20.5010.1 E H ¢ | 0005 | 0007 | 013 | 0.18
{ D | 0.116 | 0120 | 295 | 3.5
e | 0.0256BSC 0.65 BSC
E | 0116 | 0120 | 295 | 3.05
f I; H H H H | 0188 | 0.198 | 478 | 503
L | 0016 | 0026 | 041 | 066
0.6£0.1 —=={ ! b ! o 0 6 0 6o
5 BOTTOM VIEW S | 0.0207BSC 0.5250 BSC
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NOTES:
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FRONT VIEW SIDE VIEW
DRALLAS VI AXIVI
DO NOT INCLUDE MOLD FLASH. PROPRIETARY INFORMATION

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”).
3. CONTROLLING DIMENSION:
4. MEETS JEDEC MO-187C—AA.
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