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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vcc, SDA, and SCL Operating Temperature Range ..............cccc.oo.... -40°C to +85°C
Relative to Ground..........ccccooviiiiiii -0.5V to +6.0V Storage Temperature Range ............ccccoovveenn. -55°C to +125°C

Voltage Range on A0, A1, FSO, FS1, FS2, FS3, Soldering Temperature ...........cccccoeeevieiiieecnae Refer to IPC/JEDEC
OuUT0, OUT1, OUT2, and OUT3 Relative to J-STD-020 Specification
Ground ................ -0.5V to (Vcc + 0.5V) (Not to exceed 6.0V.)

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.

RECOMMENDED OPERATING CONDITIONS
(Ta = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce (Note 1) 2.7 55 \
) 0.7 x Voo +
Input Logic 1 (SDA, SCL, A0, A1) VIH Vee 03 \
) 0.3 x
Input Logic 0 (SDA, SCL, A0, A1) ViL -0.3 Vee vV
DC ELECTRICAL CHARACTERISTICS
(Vcc = +2.7V to +5.5V, Ta = -40°C to +85°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vce = 5.5V | DS4402 500
Supply Current | A
PPy ce (Note 2) DS4404 500 H
Input Leakage (SDA, SCL) T Vce = 5.5V 1 uA
Output Leakage (SDA) IL 1 pA
VoL = 0.4V 3
Output Current Low (SDA) loL mA
VoL = 0.6V 6
Address Input Resistors RIN 240 kQ
Reference Voltage VREF 1.23 \
OUTPUT CURRENT CHARACTERISTICS
(Vce = +2.7V to +5.5V, TA = -40°C to +85°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Voltage for Sinking Current VOUT:SINK (Note 3) 0.5 Vce Vv
Output Voltage for Sourcing Vce -
Current VouT:souRcet | (Note 3) 0 05 v
Full-Scale Sink Output Current lOUT:SINK (Note 3) 0.5 2.0 mA
Full-Scale Source Output Current louT:source | (Note 3) -2.0 -0.5 mA
Output-Current Full-Scale o _ o . o
Accuracy loUT:FS +25°C, V¢ = 4.0V; using ideal Rrs resistor 2.5 5.0 %
Output-Current Temperature Drift louT:TC (Note 4) 70 ppm/°C
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OUTPUT CURRENT CHARACTERISTICS (continued)
(Vce = +2.7V to +5.5V, TA = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ou}put.—Curreht Power-Supply DC 0.33 W
Rejection Ratio
Output Leakage Current at Zero
Current Setting IzERO ! + HA
Olutpuf[—Current Differential DNL (Note 5) 05 LSB
Linearity
Output-Current Integral Linearity INL (Note 6) 1 LSB

I12C AC ELECTRICAL CHARACTERISTICS
(Vce = +2.7V to +5.5V, Ta = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCL Clock Frequency fscL (Note 7) 0 400 kHz
Bus Free Time Bgtween STOP {BUF 13 us
and START Conditions
CH:glrijdE;nne (Repeated) START {HD.STA 06 s
Low Period of SCL tLow 1.3 us
High Period of SCL tHIGH 0.6 us
Data Hold Time tDH:DAT 0 0.9 ys
Data Setup Time tSU:DAT 100 ns
START Setup Time tSU:STA 0.6 us
SDA and SCL Rise Time tR (Note 8) 20+ 300 ns
0.1Cp
SDA and SCL Fall Time tF (Note 8) 20+ 300 ns
0.1Cp
STOP Setup Time tsu:STO 0.6 us
SDA and SCL Capacitive Loading Cs (Note 8) 400 pF
Note 1: All voltages with respect to ground. Currents entering the IC are specified positive, and currents exiting the IC are negative.

Note 2:

Note 3:
Note 4:
Note 5:

Note 6:

Note 7:
Note 8:

Supply current specified with all outputs set to zero current setting with all inputs (except A1 and A0, which can be open) driven
to well-defined logic levels. SDA and SCL are connected to Vcc. Excludes current through Rrs resistors (Irrs). Total current
including IRrs is Icc + (2 x IRFsS).

The output-voltage full-scale current ranges must be satisfied to ensure the device meets its accuracy and linearity specifications.
Temperature drift excludes drift caused by external resistor.

Differential linearity is defined as the difference between the expected incremental current increase with respect to position
and the actual increase. The expected incremental increase is the full-scale range divided by 31.

Integral linearity is defined as the difference between the expected value as a function of the setting and the actual value.
The expected value is a straight line between the zero and the full-scale values proportional to the setting.

Timing shown is for fast-mode (400kHz) operation. This device is also backward compatible with 12C standard-mode timing.
Cp—total capacitance of one bus line in pF.
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TYPICAL I2C WRITE TRANSACTION

EXAMPLE I2C TRANSACTIONS (WHEN A0 AND A1 ARE N.C.)
Foh

MSB LSB
w || SLAVE SLAVE SLAVE
|STAHT|| a?| a6| a5| a4|33|a2|a1 |R/W|| ACK || b7| h6| b5| b4| b3| b2| b1|b0||ACK||b7|b6|b5 |b4|b3|b2 |b1 | b0|| ACK ||STOP|
- N~ N J N J
SLAVE READ/ REGISTER/MEMORY ADDRESS DATA
ADDRESS* WRITE

*THE SLAVE ADDRESS IS DETERMINED BY ADDRESS PINS A0 AND A1 (SEE TABLE 1).

A) SINGLE BYTE WRITE | ”1 0100000" SLAVE ” LA ” SLAVE "0" 000 '0” SLAVE ” |
wRTEResisTor | START ||1010000 00 % e ™ JITA T T OO0 M| "ok [1°0%0 0980 Tack | 57O
F9h TO 00h
A0h Ath DATA

B) S‘NGLE BYTE READ | || TT T T TTT | SLAVE || TT T T T TT ||SLAVE || R ||1 \0\1 \0\0\0\0\1” SLAVE || TT T T T TT || MASTER || |
-ReaD ResisToR Fen | START (1 01000 D O]} yey ‘JJJ JP‘OP ACK 0T OO OO aek o ] Nack ]| STOP
K4, 12COEIEH
o o -~
FvIJEH nNvg—3o

TRANSISTOR COUNT: 10,992

<FILN IV HRAEH

VEIVLARTERICVFOLESL
VFULSHEBFELRBROMAGFREZEE T HEMNZEBRLET,

BHO/ V4 —1EHRI3. japan.maxim-ic.com/DallasPackinfo
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7169 -0051 RRHHMBEXFHERTEHE3-30-16 0RU VY 1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

CHERAENLREBMADEREOERICOVWVT—tIEEZEIRE T, BBFHAZAEVREESEshTHhEEA,
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