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+

PART TEMP RANGE PIN-PACKAGE
DS3906U -40°C to +85°C 10 μSOP
DS3906U+ -40°C to +85°C 10 μSOP
DS3906U+T&R -40°C to +85°C 10 μSOP
DS3906U/T&R -40°C to +85°C 10 μSOP
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ABSOLUTE MAXIMUM RATINGS

RECOMMENDED OPERATING CONDITIONS
(TA = -40°C to +85°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 on VCC, SDA, SCL, and H0-H2 Pins 
Relative to Ground.............................................-0.5V to +6.0V

Voltage on A0, A1, and A2 
Relative to Ground.....-0.5V to VCC + 0.5V, not to exceed +6.0V

Resistor Current ....................................................................5mA

Operating Temperature Range ...........................-40°C to +85°C
EEPROM Programming Temperature Range .........0°C to +70°C
Storage Temperature Range ............................-55°C to +125°C
Soldering Temperature...................See J-STD-020 Specification

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC (Note 1) +2.7 +5.5 V

Input Logic 1 VIH
0.7 x
VCC

VCC +
0.3

V

Input Logic 0 VIL -0.3
0.3 x
VCC

V

Resistor Inputs H0, H1, H2 VCC = 2.7V to 5.5V -0.3 +5.5 V

Resistor Current IR 5 mA

DC ELECTRICAL CHARACTERISTICS
(VCC = +2.7V to +5.5V, TA = -40°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

3V 130
Standby Current (Note 2) ISTBY

5V 160 250
μA

Input Leakage for All Pins IL (Note 3) -1.0 +1.0 μA

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

6mA sink current 0 0.6
V

I/O Capacitance CI/O 10 pF

ANALOG RESISTOR CHARACTERISTICS
(VCC = +2.7V to +5.5V, TA = -40°C to +85°C, unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Resistor Tolerance From nominal values in Table 3 -20 +20 %

INL (Note 4) -2 +2 LSB

DNL (Note 4) -0.5 +0.5 LSB

Temperature Coefficient At position 3Fh (Note 8) 60 ppm/°C

Resistor High-Z RHIGH-Z 5.5 MΩ
Resistors Guaranteed monotonic by design
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NONVOLATILE MEMORY CHARACTERISTICS
(VCC = +2.7V to 5.5V)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

EEPROM Writes
0°C to +70°C. The room temperature
specification is at least 4x better than
specification over 0°C to +70°C.

50,000

AC ELECTRICAL CHARACTERISTICS (See Figure 2)
(VCC = +2.7V to 5.5V, TA = -40°C to +85°C, unless otherwise noted. Timing referenced to VIL(MAX) and VIH(MIN).)

Note 1: All voltages referenced to ground.
Note 2: ISTBY is specified with SDA = SCL = VCC, resistor pins floating, and inputs tied to VCC or GND.
Note 3: The DS3906 will not obstruct the SDA and SCL lines if VCC is switched off as long as the voltages applied to these input do

not violate their minimum and maximum input voltage levels.
Note 4: Tested with external resistor of 87Ω for R0 and R1 and 258Ω for R2 at 25°C.
Note 5: Timing shown is for fast mode (400kHz) operation. This device is also backward compatible with I2C standard mode timing.
Note 6: CB⎯total capacitance of one bus line in picofarads.
Note 7: The EEPROM write time begins after a stop condition occurs.
Note 8: Guaranteed by design.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCL Clock Frequency fSCL (Note 5) 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 Set-up Time tSU:DAT 100 ns

Start Set-up time tSU:STA 0.6 μs

SDA and SCL Rise Time tR (Note 6)
20 +

0.1CB
300 ns

SDA and SCL Fall Time tF (Note 6)
20 +

0.1CB
300 ns

Stop Set-up Time tSU:STO 0.6 μs

SDA and SCL Capacitive
Loading

CB (Note 6) 400 pF

EEPROM Write Time tWR (Note 7) 20 ms
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(VCC = +5.0V, TA = +25°C, unless otherwise noted.)
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(VCC = +5.0V, TA = +25°C, unless otherwise noted.)
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(VCC = +5.0V, TA = +25°C, unless otherwise noted.)
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INTERFACE
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ADDRESS TYPE NAME FUNCTION
FACTORY
DEFAULT

00h to 0Fh EEPROM User memory 16 bytes of general-purpose user EEPROM. 00h

F8h EEPROM Resistor 0 3Fh

F9h EEPROM Resistor 1 3Fh

FAh EEPROM Resistor 2

Resistor 0-2 settings. See Table 2 and the Resistor
Registers/Settings section.

3Fh

FBh-FFh Reserved

ADDRESS VARIABLE RESISTOR
POSITION 3FH RESISTANCE

(kΩ)
NUMBER OF POSITIONS*

F8h Resistor 0 2.54

F9h Resistor 1 2.54

FAh Resistor 2 1.45

64 (00h to 3Fh) + High-Z

*
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POSITION
NOMINAL RESISTOR VALUES

WITHOUT EXT RESISTOR (25°C)

Dec Hex Resistors 0, 1 Resistor 2

0 00 175.0 469.7

1 01 178.8 476.4

2 02 182.7 483.2

3 03 186.8 490.1

4 04 190.9 497.2

5 05 195.2 504.4

6 06 199.6 511.7

7 07 204.2 519.2

8 08 208.9 526.8

9 09 213.7 534.6

10 0A 218.8 542.5

11 0B 223.9 550.6

12 0C 229.3 558.8

13 0D 234.9 567.3

14 0E 240.6 575.9

15 0F 246.6 584.6

16 10 252.8 593.6

17 11 259.2 602.8

18 12 265.9 612.1

19 13 272.8 621.7

20 14 280.0 631.5

21 15 287.5 641.5

22 16 295.3 651.7

23 17 303.5 662.2

24 18 312.0 672.9

25 19 320.8 683.8

26 1A 330.1 695.0

27 1B 339.8 706.5

28 1C 350.0 718.3

29 1D 360.7 730.3

30 1E 371.9 742.7

31 1F 383.7 755.4

POSITION
NOMINAL RESISTOR VALUES

WITHOUT EXT RESISTOR (25°C)

Dec Hex Resistors 0, 1 Resistor 2

32 20 396.1 768.4

33 21 409.1 781.7

34 22 422.9 795.4

35 23 437.5 809.4

36 24 452.9 823.9

37 25 469.3 838.7

38 26 486.7 853.9

39 27 505.2 869.6

40 28 525.0 885.7

41 29 546.1 902.3

42 2A 568.8 919.4

43 2B 593.1 936.9

44 2C 619.2 955.1

45 2D 647.5 973.7

46 2E 678.1 993.0

47 2F 711.4 1012.8

48 30 747.7 1033.3

49 31 787.5 1054.5

50 32 831.3 1076.4

51 33 879.6 1099.0

52 34 933.3 1122.4

53 35 993.4 1146.6

54 36 1060.9 1171.7

55 37 1137.5 1197.7

56 38 1225.0 1224.7

57 39 1326.0 1252.7

58 3A 1443.8 1281.7

59 3B 1583.0 1311.9

60 3C 1750.0 1343.3

61 3D 1954.2 1376.0

62 3E 2209.4 1410.1

63 3F 2537.5 1445.6
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Ω
Ω

*THE SLAVE ADDRESS IS DETERMINED BY
  ADDRESS PINS A0, A1, AND A2.

1

MSB

SLAVE 
ADDRESS*

READ/WRITE
BIT

LSB

0 1 0 A2 A1 A0 R/W

SDA

SCL

tHD:STA

tLOW

tHIGH

tR tF

tBUF

tHD:DAT

tSU:DAT REPEATED
START

tSU:STA

tHD:STA

tSU:STO

tSP

STOP

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

START
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W

W
W =

W =

W =

W =
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W =

W =
W =

W =

SLAVE
ADDRESS*

START

START

1 0 1 0 A2 A1 A0 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/MEMORY ADDRESS

b7 b6 b5 b4 b3 b2 b1 b0

DATA

STOP

SINGLE BYTE WRITE
-WRITE RESISTOR 1 
TO 00h

SINGLE BYTE WRITE
-WRITE FIRST BYTE OF 
USER EEPROM TO FFh

SINGLE BYTE READ
-READ RESISTOR 0

TWO BYTE WRITE
-WRITE TWO BYTES OF
 USER EEPROM TO 00h

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

A0h 00h

START REPEATED
START

A1h
MASTER

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

F8h

1 0 1 0 0 0 0 1

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

A0h F9h

STOP

RES 0

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

A0h 00h

STOP

DATA

FFh

00h 00h

EXAMPLE I2C TRANSACTIONS (WHEN A0, A1, AND A2 ARE CONNECTED TO GND)

TYPICAL I2C WRITE TRANSACTION

*THE SLAVE ADDRESS IS DETERMINED BY ADDRESS PINS A0, A1, AND A2.

0 0 0 0 0 0 0 0

1 1 1 1 1 1 1 1

A0h

0 0 0 0 0 0 0 0

TWO BYTE READ
-READ TWO BYTES OF
USER EEPROM 
STARTING 
 FROM 00h

A)

C)

B)

D)

E)
START STOP1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

A0h 00h A1h

1 0 1 0 0 0 0 1 DATA

LOCATION 00h

DATA

LOCATION 01h

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

0 0 0 0 0 0 0 0



____________________________________________________________________ 13

μ μ

DS3906

R0

A0
A1

REXT0 = 105Ω

R1 REXT1 = 105Ω

R2

H2

H1

H0

REXT2 = 310ΩA2

SCL

LED
DRIVERS

SDA
FROM SYSTEM
CONTROLLER

VCC

VCC

GND

4.7kΩ

30
0Ω

4.7kΩ

0.1μF

RED LED PANEL

30
0Ω

30
0Ω

30
0Ω

LED
DRIVERS

30
0Ω

GREEN LED PANEL

30
0Ω

30
0Ω

30
0Ω

LED
DRIVERS

30
0Ω

BLUE LED PANEL

30
0Ω

30
0Ω

30
0Ω

DESIGN NOTES:
1. IN THIS APPLICATION A NUMBER OF LED DRIVERS ARE SET USING THE DS3906'S VARIABLE RESISTORS.
2. THE PARALLEL COMBINATION OF THE DS3906 VARIABLE RESISTOR R0 AND 105Ω (REXT0) IS EQUIVALENT TO A VARIABLE
    RESISTOR WITH LINEAR STEP INCREMENTS OF 0.6Ω RANGING FROM 66Ω TO 101Ω.  THE SAME APPLIES FOR RESISTOR 1 (R1).
    THE PARALLEL COMBINATION OF R2 AND 310Ω (REXT2) IS EQUIVALENT TO A VARIABLE RESISTOR WITH LINEAR STEP INCREMENTS OF
    1Ω RANGING FROM 187Ω TO 255Ω.
3. VALUES LARGER THAN THE SHOWN EXTERNAL RESISTORS (REXT0, REXT1, AND REXT2) RESULT IN LARGER STEP INCREMENTS AND
    RESISTOR VALUES LOWER THAN THE SHOWN VALUES RESULT IN SMALLER STEP INCREMENTS.  REFER TO THE RESISTOR TABLES AND
    COMPUTE EQUIVALENT RESISTANCE TO FIND OUT THE RANGES.
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