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MASTER

4.7kΩ 4.7kΩ

0.1μF

H1

H0

VCC

VCC

VCC

VCC

OUT-

OUT+

BIAS+

BIAS-

MD

IN+
IN-

TX_FAULT
TX_DISABLE

BIASMAX2

APCSET2

MODSET2
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NOTES:
1.  WITH ADD_SEL TIED TO GND, THE SLAVE ADDRESS WILL BE A2H.
2.  FOR A DETAILED APPLICATION DIAGRAM OF A SPECIFIC LD,
     CONSULT THE LASER DRIVER DATA SHEET.

LASER
DRIVER IC

DS3902
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PART
RESISTOR
VALUES
(R0, R1)

TOP
MARK

PIN-
PACKAGE

DS3902U-530 30kΩ, 50kΩ 3902A 8 μSOP

DS3902U-515 15kΩ, 50kΩ 3902B 8 μSOP
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ABSOLUTE MAXIMUM RATINGS

RECOMMENDED DC OPERATING CONDITIONS
(TA = -40°C to +95°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.

Voltage Range on VCC, SDA, SCL, H0, 
and H1 Relative to Ground................................-0.5V to +6.0V

Voltage Range on ADD_SEL Relative 
to Ground ...............-0.5V to (VCC + 0.5V), not to exceed 6.0V

Resistor Current ....................................................................3mA

Operating Temperature Range ...........................-40°C to +95°C
Programming Temperature Range .........................0°C to +70°C
Storage Temperature Range .............................-55°C to +125°C
Soldering Temperature ...............................................See IPC/JEDEC 

J-STD-020A Specification

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC (Note 1) +2.4 +5.5 V

Input Logic 1
(SDA, SCL, ADD_SEL)

VIH
0.7 x
VCC

VCC +
0.3

V

Input Logic 0
(SDA, SCL, ADD_SEL)

VIL -0.3
+0.3 x
VCC

V

Resistor Inputs H0, H1 -0.3 +5.5 V

Resistor Current IRES 3 mA

DC ELECTRICAL CHARACTERISTICS
(VCC = +2.4V to +5.5V, TA = -40°C to +95°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS` MIN TYP MAX UNITS

Standby Current ISTBY (Note 2) 200 μA

Input Leakage IL -1 +1 μA

VOL1 3mA sink current 0 0.4
Low-Level Output Voltage (SDA)

VOL2 6mA sink current 0 0.6
V

ANALOG RESISTOR CHARACTERISTICS
(VCC = +2.4V to +5.5V, TA = -40°C to +95°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS` MIN TYP MAX UNITS

Resistance Tolerance TA = +25°C -20 +20 %

Position 0 Resistance 160 250 Ω
Absolute Linearity (Note 3) -1 +1 LSB

Relative Linearity (Note 4) -0.75 +0.75 LSB

Temperature Coefficient At position FFh. (Notes 5, 6) -300 +300 ppm/°C

High-Impedance Resistor Current IRHIZ H0, H1 = VCC -1 +1 μA
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AC ELECTRICAL CHARACTERISTICS (Figure 1)
(VCC = +2.4V to +5.5V, TA = -40°C to +95°C, unless otherwise noted. Timing referenced to VIL(MAX) and VIH(MIN).)

Note 1: All voltages referenced to ground.
Note 2: ISTBY specified for the inactive state measured with SDA = SCL = VCC, ADD_SEL = GND, and with H0 and H1 floating.
Note 3: Absolute linearity is the difference of measured value from expected value at resistor position. Expected value is from the

measured minimum position to measured maximum position.
Note 4: Relative linearity is the deviation of an LSB resistor setting change vs. the expected LSB change. Expected LSB slope of the

straight line is the typical operating curves from the measured minimum position to measured maximum position.
Note 5: See the Typical Operating Characteristics section.
Note 6: Guaranteed by design.
Note 7: Timing shown is for fast-mode (400kHz) operation. This device is also backward-compatible with I2C standard mode.
Note 8: CB—total capacitance of one bus line in picofarads.
Note 9: EEPROM write begins after a STOP condition occurs.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCL Clock Frequency fSCL (Note 7) 0 400 kHz

Bus Free Time Between STOP
and START Conditions

tBUF 1.3 μs

Hold Time (Repeated)
START Condition

tHD:STA 0.6 μs

Low Period of SCL tLOW 1.3 μs

High Period of SCL tHIGH 0.6 μs

Data Hold Time tHD:DAT 0 0.9 μs

Data Setup Time tSU:DAT 100 ns

Start Setup Time tSU:STA 0.6 μs

SDA and SCL Rise Time tR (Note 8)
   20 +
0.1 x CB

300 ns

SDA and SCL Fall Time tF (Note 8)
   20 +
0.1 x CB

300 ns

Stop Setup Time tSU:STO 0.6 μs

SDA and SCL Capacitive Loading CB (Note 8) 400 pF

EEPROM Write Time tWR (Note 9) 10 ms

Input Capacitance CI 5 pF

Startup Time tST (Note 6) 2 ms

NONVOLATILE MEMORY CHARACTERISTICS
(VCC = +2.4V to +5.5V, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

EEPROM Writes +70°C (Note 6) 50,000
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(VCC = +3.3V, TA = +25°C, unless otherwise noted.)
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(VCC = +3.3V, TA = +25°C, unless otherwise noted.)
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____________________________
DS3902

DS3902 1

DS3902 256 ( )
H0 H1 0 1

I2C ( 0

____________________________

PIN NAME FUNCTION

1 H0 Resistor 0 High Terminal

2 SDA
I2C Serial-Data Open-Drain
Input/Output

3 SCL I2C Serial-Clock Input

4 GND Ground

5 ADD_SEL Address Select

6 H1 Resistor 1 High Terminal

7 N.C. No Connection

8 VCC Power-Supply Voltage

___________________________________________________________________

DS3902

SDA

SLAVE ADDRESS00h

RESISTOR 002h

RESISTOR 1

MSBYTE LSBYTE

03h

04-05h PASSWORD ENTRY (RAM)
06-07h PASSWORD SETTING

10-1Fh USER MEMORY (16 BYTES)

DEVICE MEMORY
(EEPROM)

MSB LSB

01h R1  R0
HI-Z

RESISTOR 0
256 POSITION
30k OR 15kΩ

H0

HIGH-Z

8 8

8

7

X X X X X X

SCL

GND

VCC

VCC

I2C
INTERFACE

ADD_SEL

RESISTOR 1
256 POSITION
50kΩ

H1

HI-Z

0

I2C

1

I2C /
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1 ) 1 (R0
R1)

1
0 0

1 00h
( ) Analog Resistor Characteristics

0 1
FFh
( )

DS3902
EEPROM

ADD_ SEL

DS3902 I2C ADD_SEL

A2h
EEPROM 00h

7 (LSB R/W )
128 I2C

(06h
07h)

(04h
05h)

/
(PW) FFFFh

( RAM EEPROM)
FFFFh

______________________ I2C

I2C

I2C

SCL

SDA SCL

1.
BINARY ACCESS

DESCRIPTION ADDR
MSB LSB

FACTORY
DEFAULT W/O PW W/PW

TYPE

Slave Address 00h SLAVE ADDRESS X A0h R R/W EEPROM

Configuration 01h X X X X X X R1 R0 00h R R/W EEPROM

Resistor 0 02h b7 b6 b5 b4 b b2 b1 b0 7Fh R R/W EEPROM

Resistor 1 03h b7 b6 b5 b4 b3 b2 b1 b0 7Fh R R/W EEPROM

04h PW MSB FFhPassword
Entry 05h PW LSB FFh

W W RAM

06h PW MSB FFhPassword
Setting 07h PW LSB FFh

— R/W EEPROM

No
Memory

08h–
0Fh

— — — — —

User
Memory

10h–
1Fh

16 BYTES OF GENERAL PURPOSE EEPROM ALL FFh R R/W EEPROM

X =
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SDA

SCL

tHD:STA

tLOW

tHIGH

tR tF

tBUF

tHD:DAT

tSU:DAT REPEATED
START

tSU:STA

tHD:STA

tSU:STO

tSP

STOP START

NOTE: TIMING IS REFERENCED TO VIL(MAX) AND VIH(MIN)

1. I2C

SCL SDA

SCL SDA

SDA SCL
SCL

SDA ( 1) SCL

SDA
SCL ( ) ( 1)

SCL SDA
SCL

SCL

(ACK NACK) (ACK)
(NACK) 9

( ) 9
0 ACK 9 1 NACK

ACK NACK ( 1) ACK
NACK

8
(MSB ) 1

8

8
1 ACK NACK

8
( M S B )

ACK
NACK SDA
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I2C
7

R/W

DS3902 ADD_SEL
ADD_SEL A2h

LSB R/W R/W 0 (
A2h) R/W = 1
( A3h)

DS3902 I2C

ADD_SEL
EEPROM (

00h) LSB R/W
ADD_SEL

I2C

I2C

(R/W = 0)

(R/W = 0)
2

DS3902 1 2 (1
)

2

EEPROM

(R/W = 0)

EEPROM DS3902
EEPROM (tW) EEPROM

EEPROM

DS3902

tW

EEPROM EEPROM
DS3902 EEP-

ROM 2

EEPROM
DS3902 EEPROM

10

R/W = 1
NACK

(R/W = 0)

(R/W = 1) ACK
NACK
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2

ACK
NACK

____________________________

0

IC
0.01μF 0.1μF

VCC GND

SLAVE
ADDRESS*

START

START

1 0 1 0 0 0 1 R/W SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

MSB LSB MSB LSB MSB LSB

b7 b6 b5 b4 b3 b2 b1 b0

READ/
WRITE

REGISTER ADDRESS

b7 b6 b5 b4 b3 b2 b1 b0

DATA

STOP

SINGLE BYTE WRITE
-WRITE RESISTOR 0 TO MID
POSITION (7FH)

SINGLE BYTE WRITE
-SET RESISTOR 1 TO HI-Z

SINGLE BYTE READ
-READ RESISTOR 1

TWO BYTE WRITE
- ENTER THE PASSWORD.

START STOP1 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0

A2h 04h

START REPEATED
START

A3h
MASTER

NACK
STOP1 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1

03h

1 0 1 0 0 0 1 1

1 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0

A2h 02h

STOP

RES VALUE

START 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1

A2h 01h

STOP

DATA

02h

7Fh

EXAMPLE 2-WIRE TRANSACTIONS (WHEN ADD_SEL TIED TO GND)

TYPICAL 2-WIRE WRITE TRANSACTION

* THE ADDRESS IS DETERMINED BY THE ADD_SEL PIN.  THE EXAMPLES ASSUME ADD_SEL IS TIED TO
GND.  IF THE ADD_SEL PIN WERE INSTEAD CONNECTED TO VCC. THEN THE ADDRESS WOULD BE DETERMINED
BY THE SLAVE ADDRESS REGISTER.

0 1 1 1 1 1 1 1

0 0 0 0 0 0 1 0

A2h

PW MSB PW LSB

TWO BYTE READ
- READ BOTH RESISTORS IN ONE
TRANSACTION.

A)

C)

B)

D)

D) START STOP1 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0

A2h 02h A3h

1 0 1 0 0 0 1 1 RES 0

DATA

RES 1

DATA

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

SLAVE
ACK

MASTER
ACK

MASTER
NACK

REPEATED
START

2.  I2C
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H1

ADD_SELGND

1

2

8

7

VCC

N.C.SDA

SCL

H0

μSOP

TOP VIEW

3

4

6

5

DS3902

____________________________

_____________________________
TRANSISTOR COUNT: 11252

SUBSTRATE CONNECTED TO GROUND

+
T&R

_________________________ ( )

PART
RESISTOR
VALUES
(R0, R1)

TOP
MARK

PIN-
PACKAGE

DS3902U-515+ 15kΩ, 50kΩ 3902B 8 μSOP

DS3902U-515+T&R 15kΩ, 50kΩ 3902B 8 μSOP

DS3902U-530+ 30kΩ, 50kΩ 3902A 8 μSOP

DS3902U-530+T&R 30kΩ, 50kΩ 3902A 8 μSOP

DS3902U-530/T&R 30kΩ, 50kΩ 3902A 8 μSOP

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA  94086 (408) 737-7600 ___________________11
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