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ABSOLUTE MAXIMUM RATINGS
Voltage Range on Vcc, SDA, SCL, HO,

and H1 Relative to Ground.............ccooovvinnn. -0.5V to +6.0V
Voltage Range on ADD_SEL Relative

to Ground ............... -0.5V to (Vce + 0.5V), not to exceed 6.0V
Resistor CUIMeNt ... 3mA

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

J-STD-020A Specification

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 DC OPERATING CONDITIONS

(Ta = -40°C to +95°C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vee (Note 1) +2.4 +5.5 \
Input Logic 1 Vik 0.7 x Vce + vV
(SDA, SCL, ADD_SEL) Vce 0.3
ig%uAt,Lsogf (A)\DD_SEL) ViL 03 +\(/)ICSCX v
Resistor Inputs HO, H1 -0.3 +5.5 \
Resistor Current IRES 3 mA
DC ELECTRICAL CHARACTERISTICS
(Vocc = +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 A
Input Leakage I -1 +1 uA
VoL1 3mA sink current 0 0.4
Low-Level Output Voltage (SDA) - \
VoL2 6mA sink current 0 0.6
ANALOG RESISTOR CHARACTERISTICS
(Vce = +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 O Resistance 160 250 Q
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 HO, H1 = Vce -1 +1 LA
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AC ELECTRICAL CHARACTERISTICS (Figure 1)

(Vce = +2.4V to +5.5V, Ta = -40°C to +95°C, unless otherwise noted. Timing referenced to Vi (max) and VIH(MIN).)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCL Clock Frequency fscL (Note 7) 0 400 kHz
Bus Free Time Bgtween STOP 1BUF 13 us
and START Conditions

g?fﬁ?rgzégﬁigiated) tHD:STA 0.6 us
Low Period of SCL tLow 1.3 us
High Period of SCL tHIGH 0.6 us
Data Hold Time tHD:DAT 0 0.9 us
Data Setup Time tSU-DAT 100 us
Start Setup Time tSU:STA 0.6 us
SDA and SCL Rise Time tR (Note 8) 0-$?<EB 300 ns
SDA and SCL Fall Time tF (Note 8) 20+ 300 ns

0.1xCp

Stop Setup Time tSU:STO 0.6 us
SDA and SCL Capacitive Loading Cs (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

Note 1: All voltages referenced to ground.

Note 2: IsTBRY specified for the inactive state measured with SDA = SCL = Vcc, ADD_SEL = GND, and with HO 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 12C standard mode.

Note 8: Cp—total capacitance of one bus line in picofarads.

Note 9: EEPROM write begins after a STOP condition occurs.
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(Vce = +3.3V, Ta = +25°C, unless otherwise noted.)
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BINARY ACCESS
DESCRIPTION ADDR FACTORY TYPE
MSB LsB | DEFAULT wW/0 PW W/PW
Slave Address 00h SLAVE ADDRESS X AOh R RIW EEPROM
Configuration 01h X X X X X R1 RO 00h R R/W EEPROM
Resistor O 02h b7 | b6 [ b5 | b4 | b | b2 | bt 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 FFh
Password W W RAM
Entry 05h PW LSB FFh
06h PW MSB FFh
Password — RIW EEPROM
Setting 07h PW LSB FFh
No 08h- - . . . -
Memory OFh
User 10h-
16 BYTES OF GENERAL PURPOSE EEPROM ALL FFh R R/W EEPROM
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tHD.DAT
NOTE: TIMING IS REFERENCED TO V. (MAX) AND V|(MIN)
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DIEZSRLTLES .
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FHOFRE, AL—TT7 RLZ/INA MRMW = 0)DEAA
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NEZEZALHIC. YAYIISTARTRHGDFEE, 2 L—
T7 RLZNA MR/W=0)DERAH. XE'JT7 KL D
ERH. BR2NA FDTF—H /N1 NDERAH. R
STOPEHDRLEETINE T,

DS3902i3. 1RIDERA S F o3 ICLDTI
2NN FAR=DF I EES AL I ENTE
F9. TNl BT —I/N\A hZXETDRICAE T
FLRZRXELBLSTEHET—F =R L7 FLRICE
TRALTENTEDT FLANT U ZICK DO TAHETHI
endd. 7VRLANDTUTIE. BRAE2/NA hx]
R=DICHPRL&F T o BB TSTOPERMAZEEET
ICATUDR=DIIETHICEZTRAEDETDE BED
TORMCT RLRAAD VIS Y TS RLET,
BTl BHATEU 7 RLATIHREWVIY,

B DALLAS VI AKXV

7 RLADT Y E I DREERBILT B0, YRS
IR S DBEISTOPRAERIEL THS/ A DBRME
/-ISEEPROMDEAHEBORBE FOBEN B4 &
To ZO%. YRFIE. FHSTARTREDRE, 2
L—T7 RLR/S M (RIW=0)DEAH. RUF—5D
B KDREI T DRD AT JFFOHBAE T LR
DERAZETSZENTEET,
BERRIGEAR—1) > | DS3902/3. EEPROMA—
CEEALUIC, R—UOWEEEEPROMICESA S
TeHICSTOPRHDEICEEPROMM EIA A8 (tw) %=
WEELET, EEPROMOBRAZBEHR, /51 213
ZDAL—T7 KL ZDERRTH BT NICHER
BELE YA, DS390207 KL 2 IEEERET 5T
EICEDT. DS390207— & BERMBNEL VRERD
R—UEBEALT ENTEBENSFRERMT T &
HARETY, BERBER—  IIThD2E51D0
BEE. TN RICBEEEACHICyDBABEN
BBYDETHDIETT,

EEPROMEZiA&H 1 2L : DS3902(%. EEPROMDE
AAHEFDEE, ZDR—TD1/A FUHBEESATI
BUNMEETEHEEPROMAEUX— U2 A BERABE T,
ZOR—UD2/ A FREEEBL BN CEERAD &I
AEET, BLA—SDXE DD/ A NERIET B
EEHUE TR, N—SRENBERINDLD. b5
O3 ORICEESNAN D R— U/ b
BABY A IVOHRER ET, ZOBE. B—/ A
NEBUELESAL T SISk S TR— IR DA
BEOBBE EOIET T BTN BYET, 18—
IC—EIC1/NA b DEESIALE . EEPROMIER—2
SHIC—BICESADIBE LY E2EDEE CREENE
TL&T. DS3902DEEPROMDEAZH 1 2 LI
[NONVOLATILE MEMORY CHARACTERISTICS] D%
THRESNTNET, BHSNHHIT—2 M —2
DBEICHETDEDTT, ERTIET—IA T —DHK
1062 < OBAHEVEYT B ENTEET,
AL—THSOBE—/1 FOFERY | F—5EBEAS
IFRAEDBDIDIC AT T KL/ N EEAT 28R
HEEEFREY, FBUBEIAE T KLZNY VS
DEEBETIPNET, AL—ThSE—/\ T
MBHIC. YV AZIISTARTRGDHESE. R/W=1I2LD
ZL—T7 KLZ/SA NDBERD, BEORTERY
NACKZ$D5—%5 /51 bOHEY . RUSTOPRED
REZTNET.

SMURAPZ RLRADNOVIDRE: 7PRLAND V5%
SEFIRICIFEDEICEHRE T DIeHICY I —DEBAHT AT
Wa@ERIT2IENTEIT . ChERITITDEHIC
VRZIISTARTREDFE., ZL—T7 RLZ/NA hDE
RAHRW=0). FEHBELEAE)T RLZADERR
RAESTARTSREDFEE., AL—T7F7 RLZ/NA bDEAH

c06€Sd



DS3902

21 —H%EEPROMMA s
a1 PNV ZIE 25

TYPICAL 2-WIRE WRITE TRANSACTION

MSB LsB MSB LsB MSB LsB
| [STAvE STAVE STAVE
|START|| 1 | 0 | 1 | 0 | o| o| 1 |R/W|| s || b7|b6|b5|b4|b3| b2|b1|b0|| o ||b7|b6|b5|b4|b3|b2|b1|b0|| L ||STOP|
— —— J — J
SLAVE READ/ REGISTER ADDRESS DATA
ADDRESS* WRITE

* 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.

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

A2h 7Fh
A) SINGLE BYTE WRITE | ”1'0'1'00'0'1'0| SLAVE ” 1 " SLAVE ||o """ SLAVE " |
WRITE RESISTOR 0 70 MID START OO0 0 Tl ek °.°.°.°.°.°. 3 i ot Sie | sro
POSITION (7FH)
A2h 03h Ah DATA
B) SINGLE BYTE READ | " PO ” SLAVE ” ‘ ‘ ‘ T " SLAVE ” REPEATED " P " SLAVE " URRA ” MASTER " |
101 1 10100011 TOP
-READ RESISTOR 1 S O\ \0\0\0\ \0 ACK U\ Ll \0\1\1 ACK START NN ACK \R\E\SV\ l\-U\E\ NACK ST
A2h 02h
C) SINGLE BYTE WRITE U ” SLAVE ” o ‘ ey "SLAVE ” AR " SLAVE ” |
“SET RESISTOR 170 HI-Z |5TART "1‘0‘1‘0‘0‘0‘1‘0 ack 192020901 “ack (2000001 0] “ack || STOP
A2h 04h
D) TWO BYTE WRITE | "1 10001 ” SLAVE ” 00001 " SLAVE ” ”SLAVE ” " Towise | ” SLAVE” |
~ ENTER THE PASSWORD. ST | R ‘0‘0‘0‘ ‘0 ack |[29000 1000 "uok” || PWMSB || ack |, PWESB | Tack || STOP
A2h 02h A3h DATA DATA
D) TWO BYTE READ | "1‘0‘1‘0‘0‘0‘1‘0| SLAVE” 000001 |SLAVE|| REPEATED "1‘0‘1‘ 0001 1" SLAVE" "Aesg " MASTER ” Y " MASTER” |
~READ BOTH RESISTORS INONE | START||TO 1000 0] “aex 1290 0901 91| “ack srr 121000 T ek L RESO | ek (L PESTL ]l Tk || STOP

TRANSACTION.

K2. 12CBEDHAI

(RIW=1). REICHEDACKZZIINACKZEFDOTF—%
DEFEN . RUSTOPERHDHELEZITINE T,

ATUDERUEZIEE T DRESTARTRAZEAL
7‘:_. JLHRLJODEIJLL—D(/\—CL; .2€7Eh<7‘:_é(/\

ZAL—=ThSDEH/NA POSTEY  SELY EEIS.
1EIDEREIC K DER/NA NOFRJICERT 2 EN
TZEFd, YAYIE. AL—Tho/N\A NasisEld &
E. I UTOAEERTIDREICAID/NA N &S
BRBBELHINIL. ZDT—5/NA ML TACKE IR
TREITTEAET, YVRAYIIEBR/NA b EZRARD &,
EEDIRT AR T TeDIINACKAE R L TSTOPR M % %
H5LEd., INT. FBWUH A ZILDBEICT RL X
WOV IDNBEEBRIDHENIEHSTRAL—T
DODEE/NA DRI AV aJBEICR Y £,

10

PTVr—3ViER

ERBOXRAM Y FELTOMER

EIN@EDNA A 2V E-F U REZFBIT DL, sz
TA DGR Ay FELTERT DI ENTEZT,
B2z UBOICREIT DL Oy oDhO—LANIIC
ZELLBYET, SMITDOTIVT v TIEMBEER T DL
BMsZz/\1ZREBICRET DI L&IcL>TOY YD
NALNIVERETDIENTEE T,

BEQOFHY TV

BROEREEDEOI. ICEBREANTHY T VY
AVFUHEERTAIEASBOLET., FAYT
2T OEERNLEIE. 0.01uFE0.1uFTY,
BREOESIVI/RAEREIVT UYEERL.
U= KA U555 U 2EEHHIEL T BEHITICOVcC
EGNDE VD TE BRI [T T ZE L,
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DS3902
scL [ 3] 6] Hi
GND [ 4] 5] ADD_SEL
uSOoP

<FIN IV HRASH

Fv JTiEER
TRANSISTOR COUNT: 11252
SUBSTRATE CONNECTED TO GROUND

NYT=2
BHO/ V4 —1E8R(I3. japan.maxim-ic.com/DallasPackinfo
SRS,

7169 -0051 RRHHMBEX FHERTEHE3-30-16 0k L 1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

VHEIVLARRR2ICYVFOLEBIHEAFINCEEMADREBOERICOWT—IEEZANIRET, BEFF>M 2V AEIPESNTHEEA,

VEFILSHERTELSEBRUMLEZEEY SEMNZERLI T,
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