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DS2781: 2 i H i F it IC

ABSOLUTE MAXIMUM RATINGS
Voltage on Vpp, V|y Relative to Vsg

Voltage Range on Any Pin Relative to VSS
Continuous Sink Current, DQ, PIO

Operating Temperature Range
Storage Temperature Range
Soldering Temperature

-0.3V to +12V

-0.3V to +6.0V

20mA

-40°C to +85°C

-55°C to +125°C

See JEDEC J-STD-020

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 the absolute maximum rating conditions for extended periods may affect device.

RECOMMENDED DC OPERATING CHARACTERISTICS

(Vpp = 2.5V to 10V, T, =-20°C to +70°C, unless otherwise noted. Typical values are at To= +25°C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Voo (Note 1) +2.5 +10 Vv
V\\ Voltage Range (Note 1) -0.3 Vps+ 0.3 \Y
DQ, PIO Voltage Range (Note 1) -0.3 +5.5 Vv
Vprs > 3.0V,
VB Output Voltage Ve lvg = 500uA, 2.5 2.8 3.1 \
(Note 1)
OVD Voltage Range (Note 1) -0.3 Vyg+ 0.3 \Y,
DC ELECTRICAL CHARACTERISTICS
(Vpp = 2.5V to 10V, Ta =-20°C to +70°C, unless otherwise noted. Typical values are at Ty = +25°C.)
PARAMETER SYMBOL CONDITIONS TYP MAX UNITS
ACTIVE Current IACTIVE IVB =0 70 95 |JA
TA > +50°C, IVB =0 10
SLEEP Mode Current IsLeEpP WA
lvg = 0, (Note 5) 3 5
Input Logic High: DQ, PIO Vi (Note 1) V
Input Logic Low: DQ, PIO Vi (Note 1) 0.6 V
Output Logic Low: DQ, PIO Voo lo. = 4mA (Note 1) 04 V
Pulldown Current: DQ, PIO IF’D VDQ, Vp|o =04V 0.2 UA
Input Logic High: OVD Vin (Note 1) Vyg- 0.2 V
Input Logic Low: OVD Vi (Note 1) Vgs + 0.2 V
VIN Input Resistance Rin MQ
DQ Capacitance Cpag (Note 4) 50 pF
DQ SLEEP Timeout tsLeep DQ <V, 2 2.5 S
Undervoltage SLEEP Vv UVTH =1, (Note 1) 4.9 5.0 Vv
Threshold SLEEP T'UVTH =0, (Note 1) 2.45 2.50
ELECTRICAL CHARACTERISTICS: TEMPERATURE, VOLTAGE, CURRENT
(Vpp = 2.5V to 10V, Tp =-20°C to +70°C, unless otherwise noted. Typical values are at To= +25°C.)
PARAMETER SYMBOL CONDITIONS TYP MAX UNITS
Temperature Resolution Tise 0.125 °C
Temperature Error Terr +3 °C
Voltage Resolution V.sB 9.76 mV
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Voltage Full-Scale Ves 0 9.9902 \Y
Voltage Error VERR +100 mV
Current Resolution I.se 1.56 uv
Current Full-Scale les 151.2 mV
Current Gain Error lcerr (Note 2) +1 0/80212-
Current Offset Error loerr (z;\l(z)tse}) < +70°C, -7.82 +12.5 uv
Accumulated Current Offset QOERR ?/lgSS:T\‘/\; thei 3.4) -188 +0 p(;/ar;r/
Timebase Error terr Ta=*25°C, Voo = 7.6V * %
12
ELECTRICAL CHARACTERISTICS: 1-WIRE INTERFACE, STANDARD
(Vpp = 2.5V to 10V, T, =-20°C to +70°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Time Slot tsLoT 60 120 HS
Recovery Time trec 1 Ms
Write-0 Low Time tLowo 60 120 MS
Write-1 Low Time tLown 1 15 us
Read Data Valid trov 15 HS
Reset Time High trsTH 480 MS
Reset Time Low trsTL 480 960 us
Presence Detect High tpoH 15 60 HS
Presence Detect Low tppL 60 240 MS
ELECTRICAL CHARACTERISTICS: 1-WIRE INTERFACE, OVERDRIVE
(Voo = 2.5V to 10V, T, = -20°C to +70°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Time Slot tsioT 6 16 us
Recovery Time trec 1 Ms
Write-0 Low Time tLowo 6 16 bs
Write-1 Low Time tLow1 1 2 MS
Read Data Valid trov 2 Ms
Reset-Time High trsTH 48 ps
Reset-Time Low trsTL 48 80 MS
Presence-Detect High troH 2 6 Ms
Presence-Detect Low trpL 8 24 HsS
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EEPROM RELIABILITY SPECIFICATION
(Vpp = 2.5V to 10V, TA =-20°C to +70°C, unless otherwise noted. Typical values are at Tp= +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
EEPROM Copy Time teec 15 ms
EEPROM Copy Endurance Neec Ta=+50°C 50,000 cycles

Note 1: All voltages are referenced to Vss.

Note 2: Factory calibrated accuracy. Higher accuracy can be achieved by in-system calibration by the user.
Note 3: Accumulation Bias register set to 00h. Current Offset Bias register set to 00h. NBEN bit = 0.

Note 4: Parameters guaranteed by design.

Note 5: Internal voltage regulator active.

5 A BH

LR TSSOP PIN TDFN PIN Tk

VB 1 1 PEBEYE. {3 H—AN0.1uF L A0 5% 8% B Vs o

Vss 2 2,3 B, AL HIB A I RIS . T AEVes FTSNS . [A]240 I Ha BH o

Vin 3 4 B SRS N o JE S s N o5 RS 0 L e A A -V s 5 | AT HEL M

Vob 4 5 BRVRHI AN o TN 20 0 25 32 992 4 b A () TE AL
BARBMN /B . 1-Wire X2k . JTiR WG KB 2% . &5 | NE B it 1

DQ 5 6 DATAU . Z5 I IEA SN TR (Ipp), AT LUK B A0 2 75 5 HLEk 78
HiL o T I 42
1-Wire B 2R K45 iy N2 5 T il R 1 -Wire MR B A5 K . @1k

oVvD 6 7 Pl (OVD) #iak, @HOEFFsUERX (STD). 42 WAL E, Br
2 TARAE ] — 3R

N.C. — 8 BEEE. (UATDFNEESE A ZT1HD) .

SNS 7 9 Aol B P . %5 | L K T . TR AEVss FISNS 2 [a] f22 400l F,
EI

PIO 8 10 AIRFEI/OB . %51 JEmT BEE s N ik, T W sl i 7 b i Ak
BRI . B IR Sh A A TR AR . SR 55 N EE N B2 (Iep).

PAD — PAD BEA . BVesliF 2 (U TDFNE 2 B AT Z 5 ).
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Bl 1. SHER

( T VB\

VDD
= Voltage ] I 0

Regulator
VPOR BIAS/VREF [—— | Timebase [—
— EN

PIO

n VIN
Temp O

DQ ' Status &
u 1-Wire & Voltage

OVD Interface Control

q ADC
EEPROM L Rate,
n=a Accumulated Temperature
Current .
Compensation

SNS Current ADC VSS
u 15 bit + sign ]
\ J

TEGH 30

DS2781 1 HL 5 U FE [ 2.5V A 10V,  SCREFCIT BN T Li+ B N F o M AMEE RN S B R R 2 R A 25
o G R IFR ENNA R . A ESAER]  TARIRASHR 1 D RE A L HLALBE 25 1) ER AT RS R A s> o

Jihh, 16771 IMEEPROMAEfifi a3 (1 WL AR SR/ s A A i 7 & Yo [l ISR LA EEPROMAE fifi &5, 8 T+ 52 L
HIE O A H RS, LSRGl it Al P DL G v R A 2 R A A

Dallas 1-Wire#% Il 32 £F16kbpstr i 2 5 140kbps m s X,  nl i 18z 1 Uy 0 508s 5 A7 48 $850 Z5 A7 2 0 o A7
2%, PAEHAME 0. T LGN D (8AL K KN + 4841 /5415 + 87.CRC), A {fEFTAT 2107 E Wi #
A, NI EA LB, DS27813 4L Dallas 1-Wired: I 7 r % S M 4%, Frllald it 5| S-akis ) £

NG
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Bl 2. SR T A e %

PACK+
o * *
DS2781 500 § § 1K
DATA 150
o AMN\- DQ VDD 1or2
Cell
— PIO VIN Li-lon
Stack
ovD VB
SNS vss
5.6V
x TSSOP-8
== 0.1uF == 0.1uF
— = 1 RSNS ,[ )[
PACK- l Protection
o_l Circuit |_‘ /\/\/\/ hd hd
[ —— |
ALK

DS2781 Wik i A : 1EH TAERIEN (ACTIVE) AUAHRALX (SLEEP). #Ivk_FHil, DS2781 14 #ial 2 IE
TAERE. IEW TAERGCT, DS2781H8UTHTA Lhag, RIELLN & I 55 il a5 AL .

Tk

RIS, DS278AANIEAT AT Al 5, DA T4 DA, (BARIRAE S AF R N A o B AE IR G O0 T 28
AR, BERP S DL L — ANMEREAL R S o BEAARIRAR IR 8 — b DL 2 i 2 O IR AP IR o A A
(PMOD) %ZE 1, ML A REE ARSI . (PMOD = 1 H AL NAK). DQA I AR HL~F IR I ) RF Sitseep (B3
MRAEA2s) I, AW S BRI AT, FITHZ A R I F b A W I R ol RGP L, R i S 2k EAAE
75 _EAr s Veyup. PMODRUARIR M & AN o7 78 o sUBO ittt , AN P ZEBEAT R vH K. i iEPMOD
IRIRIN AR GE, RSN 78 L R BRE FEMIDQE AT — A bdie il A RGeS, DQgifim, DS2781K M
PMOD IR 2 IEH T AR

5 P ARIRBE R D02 RSO0 (VNS )o SR ISARRERL (UVEN) B AR, WRV AR T Vsieep (MTHE
$£2.45m04.9V), NWDS2781HE AMANRAEN . S Z AL TRUEARAS,  BIDQA iy L~ ALK L P PR 435 B2 I 1) 34 Bt eep o
HI T-UVEN/RIR /N T DS2781 (AR HL,  BIt T By ki FEs L . DQIFZ AR A A Az i, DS2781:K MUVENTA
MRS S CHE N IEH TARRE . R it 7e i, S P68 %R sl 5, DA fRDS278131 H UVENRHIR S
X HENIEW TR

TEB: YA THDQ 7 BIFEHIHI SF 55 7 1 A0 1 0t 7 i, 2 7725/ PMOD #7 UVEN FAHHF 1. 4 8 75 1 2% 1) 4
DQ Az Ay, S A7 HPMOD A, I 7 H#5 i] # HDQ R A, T AT FTONVEN A EC. 2 HL 7t 78 HE ) 76 M 2%
S FEIE I ZDQHS, DS2T8L LR FAMMATC T, AL E L o 07

RIRBET B shiEfE

EPMODRHRAR S~ 5 DS2781 JF Uil A5 i, e DQbz . AR5 o 8 8% & th1-Wire Z A7k . fEUVEN{RHR
BT, WA R Rk T AUVENAR IR B I DQIFPIR A o R IS DQUNAR, A2 50 K DQEr i, 4R 5 1 B4
e H-Wire S A7 ikl ik 25 PMODAKBRAE AT ] . 30 AUVENARIRFE I DQ Y 7, MIDS2781 LV &% i 4%
WP A8 2 K 1-Wire A7 kb . ARIRIAE], AT PIFIDQAARIKIG AL R, DS2781 A 4s k Hi A 2k N 25 ik i N DQIKI
A BT
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HL s &

ALV N AR T Vs I HLURORSRAG FE i L s, I Y FB AEOV 22 9.9902V 2 [, 730 #E049.76mV . il i df
440ms BT — 1, IF LA BERIAME T A7 I AEVOLTAGE % A7 ds W o HLS K T I K35 AP AN, AR 35 B K 35 A7 4
{H; WS TRV AAEEN, RS RN A (. A A a1 B i XL BB s

K 3. HIEF

VOLT Read Only
MSB—Address 0Ch LSB—Address 0Dh
S |22 |28 |20 | 22| 2°| 2¢ | 2° 22" 22| X | X | X | X |X
MSb LSb MSb LSb

“S”: sign bit(s), “X”: reserved Units: 9.76mV

EENE
DS2781F ] A Py Bl AR A R DI = il B, 73 R 050.125°C . il LI 4 R 5p440ms SHT— Ik, IR ik
M B AT B 25 A7 o U 27 A7 % (1A% X B 4T

Bl 4. B AT

TEMP Read Only
MSB—Address 0Ah LSB—Address 0Bh
S| 22| 28|27 |22 ]2°| 20| 2 2|27 |22 | x| x| x| Xx|X
MSb LSb MSb LSb
“S”: sign bit(s), “X": reserved Units: 0.125°C

LRI

FEIE® TAERL (ACTIVE) T, DS278 1 e il f2 A% BHE o i Fit FH R 1P 3 ) FE s 225K F5 S0 R 70 A RIAE H HL L) P
it. SNSHVssZ KL ATV £561.2mVe JUEGESAE 57 (F A A KT 2{H) Ailid+51.2mV, WA
AR ML R W A5 5 i 775 102.4mV ADCWAS.GKHZ%%H%)\%%%*? IFAE 58 CRE— AN B fh s YT 50T

HLUR A5 A7 4 3. 5168 HEHT I, LR e g R DL BN T O A . R TR T RO A AR, R K
A {7 asf (TFFFh = +51.2mV). JBOR TR SN r A7 e (i, AR /b % 47 45 (8000h = -51.2mV),
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Bl 5. L AR

CURRENT Read Only
MSB—Address OEh LSB—Address OFh
S 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
MSb LSb MSb LSb
“S”: sign bit(s) Units: 1.5625uV/Rsns

CURRENT RESOLUTION (1 LSB)

Rsns

20mQ 15mQ 10mQ 5mQ
1.5625uV 78.13uA 104.2pA 156.3pA 312.5pA

Vss- Vsns

R R R HE

BEREAT 551024 ) He i, ADCI i A A U LABEAT R AHE o R IR HE R A BE— /NP REAT — 0. A 21 A REHE A
BT ARRAERE T RAG1023 U S5 R . AEHHAM AR IERE T, ADCAHI R L E S . R RR A A3
(ACR) My KR ZE ] AL 2 1/1024; (HON T/ NZAR 72, HRI A7 A7 4 SR I U e PR i — I LR 5 SR LU
SR P I I o SR AE A R R T 5 [ 1) SRV H R R 22 /N 12171024,

HL W

HL A2 (COB) 75 fr s V4T IS ah BRI 45 RN — DT BEE WA . U R I 45 2R n_ECOBMME A
LI SS RAF NCURRENT & A7 4%, & R T it 521t COB R HIRARVERAS M R 22, e i FH K f A% v v
A RIFANN RS R R HE

AL COBREATEH Vil . TR TIN5 ACOB, i AR W8 R R R I = 45 8 . COBRELL1.56uVIK D KikAT
BE, BWEJCHE+198.1uV £ -199.7uV i) . COBI{E A —BEHIAMBTE A7 11 2 KVEAE At T, o Z04E L IS
R IR .

Bl 6. FFLRE & A7 HHE

Address 7B

S| 28|25 2% 2222 |2"|2°
MSb LSb

“S”: sign bit(s) Units:  1.56uV/Rsns
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FL I 2R HE

DS2781 [t F yit il 5 38 25 mf LU it RSGAINZF A7 25 17, O 19 A2 B 0o th RS BEdR A, ) med L AT T4
o F P I BAY; I RSGAIN, %75 17 2% n] DLAE R He sl f yth A ) 3t 50 i o BB e &, DASR m vl i il R . Ty
RSGAIN e % A5 it AN Al o BEAR AR (B 1) 8 22, AT AR VP A8 AR AR . AR 3 AT L H P . RSGAIN & — 1147 5k
B, FAELE2F T S EEEPROMAZE B . RSGAINIKIE 25 1575 H0%21.999, K- 40.001 (#it) 42").
F 7 % BERSGAIN A ZIE T, DA ORORS B S . SR )i, ke ) 386 25 e HEAE B[R] I A7 il /£ RSGAIN LA
K A X FSGAIN (BOhAIB1h) Hr. R4 i i 4 i) K FSGAINAE P& 2 FIRSGAIN 1, i 8% -k & B S i 1 1) 18
afH.

LU Fh BELVEL B M

DS2781 figfig ) it F BHZEA T M2, AR ARSI v REL IR R 2. DS 2781 1yl v FHLE R EARSTCAE | I ik
HoHE, SCH T BEAMEDIRE. H P w] U5 nIRSTC, A8 HIHAT U B R B AU rBELIN ] LRSS He sl r vl 0, )
X 58 UG BT R ERSTC, LA i L I K 13 . RSTCE—AN8AL i, 174 75 2 S EEPROMAE fiff 33 Kt
RSTCIH T KA R 48 B AE0 % +7782ppm/°CL ], 25K 30.5ppm/°C ./ B BRSTCHEMAATHTE, LU (kS 24
1) FEL I 45

2 S5 A7 A (NE L 0.5°Cob T FH N, R T LA o At v PN R T BE ST Vs, T ALAL HL L5 A B

T AR AR AT e, IX UL AN RSO B i o A R 4 S PCBIE S by it HL A I Sl %, N T BEAEDS27811) F
T2

I LI &
TR A A AR HH AT 28 N (K P PRI . AR R — AN, RE28S R —IK, &2 LU A A7 9 T I8

AN FCHHER T P H IR A A A XL 7. e EIRIE K T B KA AE (I, R & e K& 72818 (7TFFFh =
+51.2mV). Ji B f N BT AR R, IR B /NS AE2%ME (8000h = -51.2mV).

B 7. PR

IAVG R/W
MSB—Address 08h LSB—Address 09h
S [2M |28 27 2" | 2] 2° | 28 20|22 | 22|22 22| 2" |2°
MSb LSb MSb LSb
“S™: sign bit(s) Units: 1.5625uV/Rsns
HL R

(AU RN, IR/ R PR Bt R4 RAF R R 24728 (ACR) 9. ACRIRITE
ST HL RS R B IR ACRI T 50 400.6mVh, —AMELAT AR 06.250vh . i HLsE 47
(ACRL) 1 T 45 B4 ANy, LUMBRIRIT % . 7o B T RO A A B, IO K o
(7R (TFFFR) MU, BOLAIE R BRI 2 7B, IS B b 2 47 24 (8000h).

RV HUIHACR. S MACRIN AU f 71, R H ST . LRMINSACR, HCRHRER R THEA /N
BB oy . GEAFLIIAES.515s (— NACRAF -G HEF HW]) WoEp. BHREACRIN, REIGAEADCHAT — K IR HER:
BTN R A HEDN R, 72 H ACRIS 5 — AN T4 R I A R 7T . ACRS ARG ERACRLN /N
4. ACRATfFa M1 UL IS8, ACRLZ A7 35 I 8cd i xC L K19,
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N T TEH IR EACR, ACRE# &1 ZIEEPROMW . it WEEPROMH 1k S ACR{E » & JH Mkl i1 453 i % 5
IR 217k B T .

& 8. Rt I FA#HRE, ACR

ACR R/W & EE
MSB—Address 10h LSB—Address 11h
215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20
MSb LSb MSb LSb
Units: 6.25uVh/Rsns

B 9. MR R AR, ACRL

ACRL Read Only
MSB—Address 12h LSB—Address 13h
22" 22 22| 2" | 26| 20| 2 21220 2" 22| x| X | X | X
MSb LSb MSb LSb
“X”: reserved Units:1.526nVHr/Rsns
ACR LSb
Vss- Vsns Rens
20mQ 15mQ 10mQ 5mQ

6.25uVh | 312.5pAh | 416.7uAh 625uAh 1.250mAh

ACR RANGE
R
Vss - Vsns SNS
20mQ 15mQ 10mQ 5mQ
409.6mVh 20.48Ah 27.30Ah 40.96Ah 81.92Ah
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FitwE

BT B A7 A (AB) R VPRAT R 5 NP R Fe . ABIFEFH e M2 AR A I F BELFR P A B3t/ A
BT IR R AL AR ) B8 R B E AN DS2781 RIS K . ABRF AT AR AUV IR Rt
SN 4 F2 00 T AR P s SR A i 56 e D g R DL — RN T SRR s, 5 K FL U A 8 0T I BIACR E—
U BABUE L A A e ATl IR . ABIRIMELEAE B HIR WEEPROMANZ K . ABZ7 474 (1% XL IE10,

&l 10. it i EHFFaHR

AB EE
Address 61h

S| 28| 25| 20| 22| 222" |2°
MSb LSb
“S”: sign bit Units: 1.5625uV/Rsns

CERIRTE]S!

FE LI 45 R R BIACRZAT, A I B PR m] DUS A T B 2. iRl Al (UG iifd + COB) HEA
AN SE UYL — I, R T LR B s fg e 26— ve FE B o her il i Al - 100u VIR 7e L B AT SRt 55—/
B 97 k0] A6 00 FL AR T~ 25V IR TS AR AT R v e BRI B BE AR 2R AR RE RN, (ELAS TBCHE L UL B Dl 6 23U
RERAR P A7 4% W IINBENGL BARAERE . 215 E 2 WA A7 3 Ui ] o

HEM T HEE
FEAG ST A LR I, A P PR S0 o 52 P00 (R A7 i 2 v i O Pt R R B P T AR BRI 2 8. DR B R ik
TR AN
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K 11. TR HEEHERE

[ Voltage

| Temperature

[ Current

Accumulated
Current (ACR) (R/W)

R) f————>»
(R) f————>»
(R) f————

»

Average Current (R)

A

Cell
Parameters
16 bytes
(EEPROM)

A\ 4

Aging Cap (AC)
(2 bytes EE)

A\ 4

Capacity Look-up
Available Capacity Calculation
ACR Housekeeping
Age Estimator

Learn Function

————{FULL

FULLT) (R) |

| Active Empty  AE(T)

R _|

| Standby Empty SE(T)

R _|

Remaining Active Absolute
Capacity (RAAC) mAh (R)

.| Remaining Stand-by Absolute
| Capacity (RSAC) mAh (R)

.| Remaining Active Relative

Age Scalar (AS)
(1 bytes EE)

Sense Resistor’
(RSNSP) (1byte EE)

A

Charge Voltage
(VCHG) (1 byte EE)

Min Chg Current
(IMIN) (1 byte EE)

Active Empty
Voltage (VAE)
(1 byte EE)

Active Empty
Current (IAE)

| Capacity (RARC) % (R)
Remaining Stand-by Relative
Capacity (RSRC) % (R)
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P, 2 e PR R A

AR A I, N TARBIEENRSEE, BAE BRI AR RIERE N MEOR RO 7 R 2k A N PR e
Mo BT L+ R AR R, Ik, A R R ST 20 R X SRR, A BRI R R R A SR
DS2781 X ] FuelPack™ 1t 5 J7 ¥, #¢ N i 28 3¢ AN131 — “ Lithium-lon Cell Fuel Gauging with Dallas
Semiconductor Battery Monitor ICs” FMEEA 24 T %77k, A EEAEHATHCER, DS2781XFAN13145 Hi 1t 77 vk
AT T8k, R R S B R N o S A H O R R AR L R A L T, A O R A A B AR,
RAFEH R, AR BRI B E AR 2. AR M2k th AN 2Bl i, ARid A S BL R BB, il
JEFBIE+40°CHT, BB M2k LR R RAEM, LUELT+40°C LA F N Li+ s jth o it (R I 07 AR (b o REAR A (il
LRI R AR RUTAG T7+40°C, I HREWREE 0] N Efh, HEIHHIBANA. B TR 5 H2BUALE, H2BH 55
1BAHAS o BF— I 2 1 S8 1 BN SR 2B A ri A TP 46, JCBR B 2 AR AL o % BURE R DLpVh AR A 2 (1) T
1efifi, HAIppm/°C. IEFE 5 Be ) = AN IEE BT 8 (FRid ATBP12. TBP23FITBP34, IW.I&12) n[7E-128°C4E
+40°CYu N R, K A1°C. el —ERAMETE X Hl A4 (EOX7C. OX7DRIOXTEN . 251, 2. 3. 4BWRI%E
BUFHA AR R . ARSI 2K (V8) i, ST BONEEAT sUTBP 1246 0 PR AE (48 B I

Bl 12. At R R

100% -

Derivative

[ppm/C] Cell Characterization

ata points

TBP12 TBP23 TBP34

FuelPack # Dallas Semiconductor /77 #7.

TR T R i ST RS I 7 v AT R vt 4 (i e B A R B o S o I R 7 i 2 A
WG YT IR R T (. DS278 VAR 4 F it M e b (i F Al e B i £, O DAL 8 3 T F L )
i R CCH i — YOl F A . I SRR O R R ppm/PCITE . i, S it bR AR 7 i /1 40°C
I 4 1051mAh, 7£18°CHT 13l Fi & 1031mAh (TBP34), 0°CHf 1009mAh (TBP23), MIHE3BtHIRIR N
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((1031mAh — 1009mAh) / (1051mAh / 1M)) / (18°C - 0°C) = 1163ppm/°C
LR GAF AR LSBEE T-61ppm, KL, AW BRI R T A4 (Huhl X0x6Dh) ¥4 gwfe 0x13h, BF— R}
R4 8) &L A 0ppm %2 15555ppm.

ARERE: A RCTARN 2 i o 2 T AE BT AT R, A L R T R R AR O, TR A
PRI T R AR A S BORUE (TARAE BRI AR N R SE ) LR GE A I BT 5 1A e/ s 3 LI 3K AN
LW RS (JAE), HAFE3 .58 ] A KIS T, X HL AL 3 A7 e D8 1R P i) v s AT 2
2 (VAE) 7£250ms A (1 B RSP 229 0, O0F IV i s A A7 % 12 8. DS278 14 HEE vy it 1 3 m (10 0 TR sl A 28 v o iy
2, JFLAMHER R PR RS iR RN A RS ML . AR H R R BURER (A
77 ESCHTIA R R R DA )

RV B R Arhlas it A e SCTAE e OB A, 2 Ha it vl i B IRL B ARG T L, el HAR N HIHE AR L
AR I B HIL AL S die /s B P8 A28 A A o AL i RS A it AN RE R SR I T R e g, 0T
BLIIAF it G Kot O sl BRI E o Ll B g BB (A it 7 5 SO (36 F i AT )

FEAL A A8 BRI s P SR PR, (U EANREAEDS2781 kAT BB . DS278 14K I i it e M 3 P (T @ A5 L
AR L, JFLALEE SR T AL R IR A1 CIN B AL

BT Rt A AR

SNBSS B A R H — AL BI+40°C N rE B AR IRPIRAS o WUAR1ME S +40°CTR il L (BImVhol 5A7) Fi+40°CR
AR R (+40°C R LA ) —/NER 7)) AAA8AE it Z B EEPROMAEL L 1. +40°C I IR AR AL S HEL B AR i 2 X
A%, AT Zb A7 o RERBLR I 2 b 4 BER bR (2 E RAREBCI 33T w8 — ik, A7 e it S 5
EEPROMMEER A 35 2T A4 e v ) W1

x 1. BRERTES (H—H/Z +40°C)

Manufacturers Rated Cell Capacity: 1000mAh

Charge Voltage: 8.4V | Charge Current: 500mA | Termination Current: 50mA

Active Empty (V, I): 6.0V, 300mA Standby Empty (V, 1): 6.0V, 4mA

Sense Resistor: 0.020Q

TBP12 TBP23 TBP34
Segment 190 o o
Break Points 12°C 0°C 18°C
+40°? Seg. 1 Seg. 2 Seg. 3 Seg. 4
Nominal m/°C m/°C m/°C m/°C
[mAh] pp pp pp pp
Full 1051 3601 3113 1163 854
Active Empty 2380 1099 671 305
Standby Empty 1404 427 244 183
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K 13. IR IThEEHER

Cell Model »  FULL(T)
Parameters > Look-up
(EEPROM) Function —> AE(T)
Temperature > > SE(T)
IV S8

B T R A R ME SR LA, BT TUAN T 2 Bk AS I F 0 R ORI R R BUAGRAS LAmAR Y BRI T 5
giRk.

Kyl B FHAT{E (RSNSP): RSNSPAE Al Hi B, ISR gan it K 1A FY, Dol SRk,
¥ifi ymhos. RSNSPYH1Q £3.922mQA P E . RSNSPA7 T2 EEPROMARHk

FRHHAE (VCHG): VCHGA it 7e M v s [ TBRAE,  FHORAI 52 4 78 R4S . IZE KL 177, 47 439.04mV, B
Bl OV ZE9.956V . VCHGIH B & (8 MRl /N T~ 76 L& 30 25 RN 0 v 4 L I, AR i) 5 1K) 78 R 2 BRI . VCHGAT
TZHEEPROMELHL .,

B/ANFHEBER (IMIN): IMINAER BT TTRR,  FRA I 54 iR & . A (EKE 17T, P47 48500V, JEHEMMO
%12.75mV. % RSNS = 20mQ, B4 IMINTIEOMAZEB37.5mAY [ E, K K2.5mA. IMINTIE BN 245K
T A R i s e, DA T SE R R A . IMINAE TS5 EEPROMAS £

BHERE (VAE): VAELAERI T TR, JH TG 8T AR A4S s it v i i AR E AN A A i)y, 3
fi7°439.04mV, I H0VE9.956V. VAEN T"ZHEEPROMIEER . VWL i/ A FF 11—

BEXRAEBR (AE): IAEEAE AL R TR, TR A 2 AR A 28 st f B . AN TR 5 B AR R i f it
HIKAN, FEREAEAANF RIS BN, A7 5200uV, JEHEIMA0ES1.2mV. % RSNS = 20mQ, IAEREEOMASR
2550mAJE RN LL1OMAL KT E . IAEAL TS HEEPROMAELEL . VWL A7 5 P2 P —

ZUAR (AC): ACTHIUHUE Rt LR, AIRANSLIE R IGO0 T it AR gl D IS Do BRAELAF A2 74 1 2 )
W, HAZFACR—HE (6.25pVh). ACBIE ) Ry th IAIUE I, B:10045 28058 4T v ) U ) 2 A e B K
22.4%. X TAGEATR A, AR AT & S Re AUt A Y. AES00 N AFAL M M, sias (5 45 R 0 T~ 88%
M. WRACK E AL THUCEA FMME, R T Z TR . FACUEABUME, FIINAE Al v
o KACBLE NN, W2 THE R . ACH TS EEPROMELLR .

ZARE (AS): ASHLUZE D R I A AL vF &5 5, DIAME it ARk o ASTE I B AN 710, BUE G e
49.2%H1100%2 ] FRAEA R IAE 40.78% (HiIh27). ASIE}100% (1-1EH11285k80h) I %7 Hit A Z 4k .
] R R R, HERERASHIMAE BN 95%, anith—3k, It A Un 7 K T AR I 3R U U AR R A
B, AVFFEZBRNA R, W RS TR AU 2 A A T R 2 S D) REIE IASTH . EHLRZ T LAk, HAS,
SRIMAE S ASI I, DLt BRI 2 A THE R R R EUE A o5 . 0, AR FHIEAS, HAHDS27814 %
AS A 3)1E WITRAF ZIEEPROMIN o (VEWL 27 A7 %17 ) LA F Tk X EEPROMAZfifi [RIASTE -
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HEfEE I RE

T

R EPri, ARAE RO s AN W EAS A A7 s 1M o 43 B0 B A I N ACR & A7 e gy, — STl
K osittl, HELTI2M5MAC, RIGASHEELT, WA RIEK0.78%. KT EHZ A TR, 1§
2% b CNACH A2 U o

X ThEeE

HT T L+ F ) 78 LR A1, R Lo+ it A 2002 P e 7 R ) 2 Rt P IS PP AL ) P Ay A I e P
FIAEACH o R R AN R S TR B L, TSI A SRS o G, AR B A R R X
KB A2 2 brils (LEARNF). #RJ5, —EIFGR7eH, 2RI Wit EE7e i, ELRI e, Rl 2] it 78
KB FRLEARNFARS, BALFEW (CHGTF) Frils, JFZ M2 2] 2R s it 4 7 i B2 AL R 4L (AS).

ACREH

HH 2 IEACRAALEAL, (ST THT I Va2 b 783 (CHGTFE ) W, ) Bl BT A3 He
ERAEIATZAEE, FLUZBIES R EACR. WHRIEERAT A M, WAET B2 25 (AS) 2 )5 R 1IFACR
fH.

RIS R A (AEFELLEARNF 1) 1), ACRIIHHEIE 2 4 BRAI . W RAEFE 1M LEARNFAE 1, WA
R0 B RS H s, It A TR TR AR A s . U JACRK T 20 i AU I, A RERFACR
WE AT ERAE . I RLEARNFE 1, A Ml A gL, I HACRW & N 3% Y,

W R B

I s (VOLT) B80E I R (IAVG) 3 1M IE 2% = TVCHGT TR, I L MAVGIEEFE T IMIN, - K
TR E . XA ELRIAVGEHE B IZ AR ER . IXFEA BeRf IR N 78 FE 25 P S Bt B AN & S 3058 1Y) 1
FL RSO o RO 2805585 v IR RS BT A7 A 1 78l (CHGTF) 28 1.

AR HE SR

R A AF AR EVAET TR UL T, IF HAG RIS R L BSOS T IAERT, VR I 2104 %078 i e IXAF i 3221 17
HIJIA B R R S RS DL o 75 BRI, SRR A A r R B e 20N T, JF BN EER TIAE, i
B, TR AL LEIAET TR BIRE B 2E R o T A FEL s BRI A% P RSO T 4 SR, m ity e 00 280 280 v I ) 97
BORA SRR T AT S 8. [RIRE, AR RS AR R I DR BT, SRR TIAE I S,
HASKIMEAT RS AN, TR b7~ > R, JEIR bR s DL & S 28U A B B 4 ) P
BB RPN R o R BT 2 L IR EAIRAS A7 S P K22 2 BRS (LEARNF),

G RTI
DS2781LA440ms 1 ] [ I 1] A BRI H 45 AN b p E 28, JF 7 BT AN R A . AERZ RN, SR w47
s EEN T BrRea L. SialEdds. 48 EEPROMIE,  EHLR ST AT A i 2 4o B H 10 5 i S 4 sl H]
Jr R

FULL(T) [ ]+ #R45 UANEEE F RGO BEE, H—4h40°C MR E e XM EUE R T 45 85 R

FLVHS ZH B L f{E . FULL(T) {E7E100%H150% 2 1), 43 HE% h61ppm (FiIME 27, HAR % 17 28 2 i v il
KT100%, (HAFAFAEBEFTA E100% (1) 55 KA
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BREEE, AET) [ ] W& AR TG B E, 1 h40°C R R F 20 e XA AU &
TSR T AT A e U . AE(T) fEFE0%A149.8% 2 171, 4y h61ppm (LI 2.

B, SE(T) [ ] % MR F b S HLAs i, 1 h40°C Rl LRI T 40 b e 3N 37 3t i e
TR R A AR (A LA i . SE(T) (B £E0%F149.8% 2 1], 4332 Jy61ppm (Wb i k2 ™).

FRLEXNERER (RAAC) [MAh]: RAACHE M ETHLEE T LA 20 s O % (IAE) J3CHL 215 250 F e s i il ]
FHH &, K40 A mAhE R . RAACHKH 1647 .

Pl FFPLEE (RSAC) [mMAh]: RSACH A 4Tl R LARFHLAS B SO R (ISE) JiCHL 2145 2502 B o 5 i ]
FHHE, SREE4an i mAhZ . RSACH16/(7.

FI LA AR HE (RARC) [%]: RARCH T MATkLE T LA 20 M il R (IAE) i B4 %02 o s 0 vl
e, KA LR, RARCHSL.

FIRARAHLEE (RSRC) [%]: RSRCIR il &~ LARFHLA LR (ISE) L B 20 v i £ T ]
B, RIA KR . RSRCABAL.

WEER
RAAC [mAh] = (ACR[mVh] - AE(T) * FULL40[mVh]) * RSNSP [mhos]
RSAC [mAh] = (ACR[mVh] - SE(T) * FULL40[mVh]) * RSNSP [mhos]

RARC [%] = 100% * (ACR[mVh] - AE(T) * FULL40[mVh]) /
{(AS * FULL(T) - AE(T)) * FULL40[mVh]}

RSRC [%] = 100%* (ACR[mVh] - SE(T) * FULL40[mVh]) /
{(AS * FULL(T) - SE(T)) * FULL40[mVh]}
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AR

RGBS BN E KA. X Leqr 1] 5 DS2781 N i B« HFPCHGTF. AEF. SEF. LEARNFHI
VERAL Ny Ry, mfffsr. mMUVFRIPORF A 8l i 1-Wire: 15 % .

Bl14. REF AR

Address

Field

CHGTF

Bit

0lh

Format

Read Only

Bit Definition
" Allowable Values |
Charge Termination Flag
Set to 1 when: ( VOLT > VCHG ) AND ( 0 < IAVG < IMIN ) continuously
for a period between two IAVG register updates ( 28s to 56s ).
Cleared to 0 when: RARC < 90%

AEF

Read Only

Active Empty Flag
Set to 1 when: VOLT < VAE
Cleared to 0 when: RARC > 5%

SEF

Read Only

Standby Empty Flag
Set to 1 when: RSRC < 10%
Cleared to 0 when: RSRC > 15%

LEARNF

Read Only

Learn Flag—When set to 1, a charge cycle can be used to learn battery
capacity.

Set to 1 when: ( VOLT falls from above VAE to below VAE ) AND
( CURRENT > IAE )

Cleared to 0 when: ( CHGTF = 1 ) OR ( CURRENT < 0 ) OR
(ACR =0 **) OR ( ACR written or recalled from EEPROM) OR ( SLEEP
Entered )

Reserved

Read Only

Undefined

UVF

Read / Write *

Undervoltage Flag
Set to 1 when: VOLT < Vg gep
Cleared to 0 by: User

PORF

1

Read / Write *

Power-On Reset Flag—Useful for reset detection, see text below.
Set to 1 upon Power-Up by hardware.
Cleared to 0 by: User

Reserved

0

Read Only

Undefined

*ZAin] 1 DS2781 W, MBI 1-Wire B2 .
/£ VOLT < VAE 2 J&, W% ACRiA%| 0, 44k LEARNF.

18 of 30




DS2781: 2 i H i F it IC

EHlF A

FEATEERIAFAF S B A LTV 0. LU, F0 2 47 B8 M 2 EEPROMAE R BS PSR . LU, FT{EMRSIRAM
s % 7 B . AIMICopy Datadn 4, AIASIRAMPM IR LG .

Bl 15. #H| T

Address 60h Bit Definition
Field Bit Format Allowable Values |
Negative Blanking Enable
NBEN 7 Read/Write 0: Allows negative current readings to always be accumulated
1: Enables blanking of negative current readings up to -25uV
Under Voltage SLEEP Enable
. 0: Disables transition to SLEEP mode based on VIN voltage
UVEN 6 Read/Write 1: Enables transition to SLEEP mode if, )
VIN < Vg eep AND DQ stable at either logic level for tg gep
Power Mode Enable
PMOD 5 Read/Write 0: Disables transition to SLEEP mode based on DQ logic state
1: Enables transition to SLEEP mode if DQ at a logic low for tg ggp
Read Net Address Opcode
RNAOP 4 Read/Write 0: Read Net Address Command = 33h
1: Read Net Address Command = 39h
Under Voltage Threshold Select
UVTH 3 Read/Write 0: Selects an Under Voltage Sleep threshold of 2.45V
1: Selects an Under Voltage Sleep threshold of 4.9V
Reserved 0:2 Undefined
FRTI e T 798

FEPR I BE A A7 A (K T A AL AR RIS (0, AERE— A7 K8 P ARas ) T L i

K16, FFRI e & Fr st o\

Address 15h Bit Definition
Field Bit Format Allowable Values |
Reserved 1.7 Undefined
P10 Sense and Control
Read values
0: PIO pin = Vil
1: P1O pin 2 Vih
PIOSC 0 | ReadMWrite | /Vrite values

0: Activates PIO pin open-drain output driver, forcing the P1O pin low

1: Disables the output driver, allowing the PIO pin to be pulled high or
used as an input

Power-up and SLEEP mode default: 1 (PIO pin is hi-Z)

Note: PIO pin has weak pulldown
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EEPROM & 77 8%

EEPROM % 17 24 21t x5 EEPROMA B (11 ] #25 .  EEPROMBLE 1] B 8 52 LA 11 58 oo b rp (e . B e BB
AR B Y. — B E, GRS . STEEPROMABLER I 0] A2 B8 MR BUIR A (R 52

K 17. EEPROM &7 83#% 3%

Address 1Fh Bit Definition
Field Bit Format Allowable Values |
EEPROM Copy Flag
Set to 1 when: Copy Data command executed
EEC 7 Read Only Cleared to 0 when: Copy Data command completes
Note: While EEC = 1, writes to EEPROM addresses are ignored
Power-up default: 0

EEPROM Lock Enable
Host write to 1: Enables the Lock command. Host must issue Lock
Read / command as next command after writing Lock Enable bit to 1.
LOCK 6 . Cleared to 0 when: Lock command completes or when Lock command
Write to 1 ) . . X :
not the command issued immediately following the Write command
used to set the Lock Enable bit.
Power-up default: 0

Reserved 2:6 Undefined

EEPROM Block 1 Lock Flag (Parameter EEPROM 60h—7Fh)
0: EEPROM is not locked

BL1 1 Read Only | 4" EEPROM block is locked
Factory default: 0
EEPROM Block 0 Lock Flag (User EEPROM 20h—2Fh)
0: EEPROM is not locked
BLO 0 Read Only | 4" EEPROM block is locked
Factory default: 0
ye

DS27811u1%256 7 1y &k Mk Arfifi e 2 18], RAR ] T I ARESTR R AR w5 A as, AL TGS BT 5 5 W
EEPROMAEf# 8 8. bR “Reserved” [W5-5 dik sH IR [MIANHG i€ (0 80dhs . OREEF AN N A T 176k
16A7HEE, — L8 7T A A7 A O ML SO 7 T A A7 s o 1BALEUE Ay 71 (MSB) A Tl Eoti, {45 (LSB) fi
TR AR (FEOhEE) A IO A A A IIMSBIY, MSBHILSBA A 8l A7, I 7 S A A 4 0 18] OR R
ANAZ, INTTIEE G T AE BB ) HTLSB . X FEORIIE T PR as T I Z B D . RIS ATR, — g BAE
[ei] — AN B iy 0 1A B BN 1 F5 A7 4 FIMSBHILSB .

EEPROM7#fifids (5 A ) RYEEEPROM LI,  JF HATARIN ) 2 K PE LT RAM. Read DataflWrite Dataiiy4 fui/f i
1 1-Wire 8 LI H 425 1] WL RAM . Copy DatafliRecall DataZifit fiv4 a] 75 W i RAMAIEEPROM #.5¢ 2 [A] A& 4 %1
o H TESUAEEEEPROMEL T I, 20K 5 AN RAM, AR )5 I ZIEEPROM . O T KL A7 4if
EEEPROMILITH 14, b2 EEPROMEHE T N RAM, 1 A BLG RAM i3 B4 .
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F FEEPROM

16271 H " EEPROMA - fifi# (B0, Huhl: 20hZ2Fh) $&4EFES) RYEAAEas A die T HARDS2781 1068 . 5 In)
JTEEPROMEL AN 2: 52 mDS2781 1 T4E. I /"EEPROMSE R AfE 1Y, — B diie, WZS ES5h . H b el EL
F Y AW E AR . H IR DL R H A R . A WS S, AR R R I LR B R S R . T
EEPROMIE n] £7 4 78 S0 (SCRFENLBER AN R ST i st ) DU B AR TR i (0 2] 58 4= 7e 3 I RO [0 A F 2
#0)o

ZHEEPROM

H, RS TR Kl DL R 3 T ) T AE S 874 AE B 5 EEPROMAE A% et (Bbe1, Hidik: 60hZE7Fh). 4RARCHS B
A% FHERT, ACR (MSBHILSB) FIASTT f7 a4+ K 4k A 8/ 47 2IEEPROM ™ . Xk n[{DS2781 4k TR #"FETZ
Hho RIUXMITE, Wbk TR R E, DS2781 % 2 Ft B R e EE A K T 4%,
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R 2. AR
ADDRESS (HEX) DESCRIPTION READ/WRITE
00 Reserved R
01 STATUS - Status Register R/W
02 RAAC - Remaining Active Absolute Capacity MSB R
03 RAAC - Remaining Active Absolute Capacity LSB R
04 RSAC - Remaining Standby Absolute Capacity MSB R
05 RSAC - Remaining Standby Absolute Capacity LSB R
06 RARC - Remaining Active Relative Capacity R
07 RSRC - Remaining Standby Relative Capacity R
08 IAVG - Average Current Register MSB R
09 IAVG - Average Current Register LSB R
0A TEMP - Temperature Register MSB R
0B TEMP - Temperature Register LSB R
ocC VOLT - Voltage Register MSB R
0D VOLT - Voltage Register LSB R
OE CURRENT - Current Register MSB R
OF CURRENT - Current Register LSB R
10 ACR - Accumulated Current Register MSB R/W*
11 ACR - Accumulated Current Register LSB R/W *
12 ACRL — Low Accumulated Current Register MSB R
13 ACRL — Low Accumulated Current Register LSB R
14 AS - Age Scalar R/W *
15 SFR - Special Feature Register R/W
16 FULL - Full Capacity MSB R
17 FULL - Full Capacity LSB R
18 AE - Active Empty MSB R
19 AE - Active Empty LSB R
1A SE - Standby Empty MSB R
1B SE - Standby Empty LSB R
1C to 1E Reserved =
1F EEPROM - EEPROM Register R/W
20 to 2F User EEPROM, Lockable, Block 0 R/W
30 to 5F Reserved —
60 to 7F Parameter EEPROM, Lockable, Block 1 R/W
80 to AF Reserved —
BO to B1 FSGAIN — Factory Gain Calibration Value R
B2 to FF Reserved —

*TEIEH TS (ACTIVE) R, %4724 A sh R A FEEPROMY, Jf7E I Hi i J\EEPROMH ik 52 % ¥z .
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3. SHEEPROMAL i 2o itk 1

ADDRESS ADDRESS

(HEX) DESCRIPTION (HEX) DESCRIPTION
60 CONTROL - Control Register 70 AE Segment 4 Slope
61 AB - Accumulation Bias 71 AE Segment 3 Slope
62 AC - Aging Capacity MSB 72 AE Segment 2 Slope
63 AC - Aging Capacity LSB 73 AE Segment 1 Slope
64 VCHG - Charge Voltage 74 SE Segment 4 Slope
65 IMIN - Minimum Charge Current 75 SE Segment 3 Slope
66 VAE - Active Empty Voltage 76 SE Segment 2 Slope
67 IAE - Active Empty Current 77 SE Segment 1 Slope
68 Active Empty 40 78 RSGAIN - Sense Resistor Gain MSB
69 RSNSP - Sense Resistor Prime 79 RSGAIN - Sense Resistor Gain LSB
6A Full 40 MSB 7A RSTC - Sense Resistor Temp. Coeff.
6B Full 40 LSB 7B COB - Current Offset Bias
6C Full Segment 4 Slope 7C TBP34
6D Full Segment 3 Slope 7D TBP23
6E Full Segment 2 Slope 7E TBP12
6F Full Segment 1 Slope 7F Reserved
1-Wire B R4t

1-Wire i 28 RGN MRAHR L IEL A EHM DD MBI 2 R Rt H % T 2D MPLBEEI1-Wire i £k
1175 R e B — D LB o AEAEATHE DL T, DS278148 4 MHL B4 RAE M« EHLR G I R AL 2L —
AMNYAEFRE . AHZ R RE TR WA TS5 640 M Lg bl BEAFRCE . AL FRFE L 21 -Wirefs 4.

6447 P 4% M ik

FADS2781#R A AT ME— (K.t T W B IBAAL1-Wire M 48 ikl . HT8A7 & 1-Wire K 55 (DS2781 1) 5% 154 4 3Dh).
SRS 248 A ME P AUE . IR S 8ALEHTS6 AL IR TLAR LSS (CRC) (S WLIE18). B4 Z% bl A1 231 P9 &
(111-Wire 1/OH1 %1 DS2781 it id it 1-Wire b il 55 EHLIEAE,  1-Wire Bist 1191 40 16 W) W A4 B2k 1-Wire 4126

E P

& 18. 1-Wire M 45 Hihikkg X

8-BIT FAMILY
8-BIT CRC 48-BIT SERIAL NUMBER CODE (3Dh)

MSb LSb

4 BCRC

DS2781:ii 178, CRCIL Kuhith, At fE1-Wire P 2% Ul (K e iy 7 o O T ORIUIE IO Z2 85 Ak, BEHLR TR
W 2% sk () HT 5647 74 HH CRCA i, I 55k EIDS2781(JCRCHEAT LR . & 48 LML 47 57 CRCAL K AR H 15 46 &5
KIAAR A DS2781JF A LLALCRCI K, 4 CRCIZKASANVLECIT, th AP Ay & 4R EL 34T IERIAIHICRC
A A 5 R A R R e A

TN AT 18T s i B A2 CRC, i HLE FAS A0 25 A7 ds MR B T4, nl i 42 sCRC. B 247 K Dallas
1-Wire CRCI{{E B2 LN %1027 #pFAIE/HDallas Semiconductor iButton® =4} /9154 L 414 (CRC). (i%
¥ FH 2 id ] M\Maxim/Dallas Semiconductor (]2 & i iiiwww.maxim-ic.com.cn F 4. )

iButton #Dallas Semiconductor /574 & #r - 23 of 30
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TEEMOFTR I, B AL 2 A 2R I S LI AR A 00 SR G IGRD (R AR AT R T AR B L RSN o S N KIS
MSE8H G, FFBNITFAIIL . JFHIR I SEABMI NG, BN P Ao h (/2 CRCHY o

&|19. 1-Wire CRCAE R HIHER]

INPUT

MSh [—» —> —> 1 XOR?] I XOR™] —> —»{ LSh jl
A A

XOR
|

EAEE

T 1-Wire &k R H U AR Bk, DIAEGIEIIN R 3K E) B 2 EIAAD w2 T mE . A EidEiE sy T
SCHL,  HERRAE1-Wire il 2k b RS 150 2 0 Z5UHIS 1ol s A T it ol — 28 L R Bl s R4 il 2k . DS27 81K T il b i 4
YRBh A X L, W20k AR SRR LA PR ORI SAL,  ERESE SN L g DA R
ﬂ%)ﬂ o

1-Wire £ 2 ZORAE S 2 BHUIER: — A EdrfBle 0 TA0E s 2 KL, BRI L A 5kQ. 1-Wire 5 2k 175 AR
AN R i TR R R A, MR IR B AR S, B IR AR RDIR A o I R S AR
IR P I TR L T 120ps (76 it Bl R o 16us) I, T4 B0 e B i AHLBE & S 2 AR H - i 0 B O — AN LA K
U NI E2 S S TR EPUN

DS2781 KA WPt {5 M, BIFR s A ORI w2 HOVD 5 | I N B W P e 11, @i
OIEFEprHEH R, W ER A . 78 LA K FF UG ARG i B 2 /T, OVD 5 | B 20 PR 52 5 1132 #5051
1. 2 U Z LTAT 1-Wire 83 (42 200K AR [R] 8 45 8045, DLSEIRIEH TAE . bR o R e =1 1-Wire I 7
YN Electrical Characteristics: 1-Wire Interface 3 it %1

K20. 1-Wire S £k 0 L%

Vpullup
BUS MASTER (2.0V to 5.5V) DS2781 1-WIRE PORT

4.7kQ

RX DO_ RX

0.2uA |

Tx D) ——— TX
RX = RECEIVE
TX = TRANSMIT i/ﬁ’g%FET
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AR
3 i 1-Wiredi 137111 DS2781 1) Pyl i -

Piaate
0 &4 b il iy 4

Thfietn %

(AT

DA &R0 X Ui AR e

1-Wire i 25 (1) T A5 AL S AR B8 MDA AL R FE T4, WA A R d s 2k WL A3 1 B2 A kb DL & DS 2781 Fl i 2k HiAth,
MALIETIE e TR R 28 N 28 ke 2 % o 7028 N 2SR bR 2 gk B LM 2R FI— AN B AN N & CER i es . SH 234
{EHiES % 1-Wire /54—,

P 2% btk iy &
— FR AU AR A B I Rk, SRR %R SR Bk A 1 M 2 kA 42— AEROM
ir 4 A4 B I TH A 1% iy 4 (R8O AR (FE 745 5 7)o 2145 T I b iy 23R -

Read Net Address [33hE(39h]: %4 LV Gk EHLIINDS2781111-Wire W& bl . A B 2k EH4E A i
HIA BT IXScm A W RE EHE T Z2AMHLE%, T MUK R AR B E T (eir =4 “k5”
i), wte R AR MNSE . ARG AR FIRNAOPALIE B 1% T & R /ETS, RNAOP = 0F /R#1EHE 433h, RNAOP
= 1R AR 539N,

Match Net Address [55h]: iZfir4 FLIF L EHLYT H1-Wire i 28 B 3EANFR & DS2781. KAl LR [(DS2781 4
3 N 5 P B R 2o T AR ML 1 2% 200 B 5 1) Dh R w2 IR R A k. % 2 0E TR B R — A e
2 MWL DL o

Skip Net Address [CCh]: &2k FAUA —ADS27811F, a2k EHUEATE @ M s & b 7 00~ Ak Thhgdn 2,
MR I, W Rk B T 2 AL, BE AR IhRE A G, BT MHLIRD B 328 B0ds Bt 4 7 2B B0d ol

23

Ko

Search Net Address [FOh]: i%fir 4 VF R EHUR I HEBRVZR N S L EITa MALI1-Wire 25 bl o %48 it
FREE AT REPER: B0 B AMG . RJEENIIE RN . SR AN B 9 25 b hl (R B AN AT IX =
AL WA P64 AR, B ENURS R — MR, AR5, v R R IAT % R R R AL
fhl . A SR 2 kS R AT TS, 12 Book of DS19xx iButton Standardsff) 5%, it 3 —A Rl
(%% kLT AMaxim/Dallas Semiconductor 22w f#) ¥ iwww.maxim-ic.com.cn 4. )

Resume [A5h]: 7EZ SN RS, MFEEZ KU DS27811, Zdr A #tm T B &Mt /). Resumefi 45
Skip Net Addressfir &35, BIANDAEE X V) 0] DS2781 I # A ik 6447 M 45 Hudk . {E il DiFATMatch Net Addressfir 4 5L
Search Net Addresstit % J5, DS2781 WM — MhrE & EAL, MizbrEE1)5, # 0 id Resume iy 2 F & 1 ]
DS2781. Jjlal ik b it HoAth ML Bs S B izebr s, N8k 7 P s 2 A ML I i Y Resume iy 4 .
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DhRefr4
LSBT — A G 4 2 5, B WLAT LU R 1% B v A 0 11 D i iy &K Vs DS 2781 RE4~1)
Rl fir 4 1 4 B TR AT 1% & (B RL R AE T (755 ). FANERG T T H ki %

Read Data [69h, XX]: % & WA asHHEXX T A 5L I DS278 1/ Bk . B AHBIEXX ) e Ao J,  mf 7 RIS s bk
XX BRI AR o R B BB 0 0 de i 5, shhk B ahidig, DRl ) Hoik XX R 508 () e 7 S5, )
S7RISEEUHEXX + 1 H R AR . a0 F R 2k EALRF SR A 2 MR R, U A7 it 25 HhEOO FF 4f 15 B E
W, I Hthhk B3Ry, EEAE—ANEAK O k. fEE AR R AR “Reserved” R HbEEL S AN 5 IR 1E
LERETR AT B, 390] th A2k ML R S A7 ik sk e H i 80 6 A . 1 HCEEPROMASE B Hl 1k 1 508 I 3% [ B S5
RAMH ({15548 . 75 %iRecall Datafir 214 %3 M\EEPROMILH 2 LS RAM . B 2 3£ 4115 KL 2 WL 7752585 o

Write Data [6Ch, XX]: %% AAEfifi 2 O MEXXTF 464 24 5 ADS2781, # ML) i fr e, AT A2 BV N EE A7 i
FEHHEXX A R BB T ARA o DR A B NAEAN B 4 0 e e A7 i ik sl 1, DRI 5 N B s 380 b i XA £ s £
AR, AL ENE N BEAEAE AR HUEXX + AR AR . SR TR S A E BB PR, U AR
HHEOOFF 4, R B K i 5 o K5 Z2ms s szt bk . £f B bl A8 2 EEPROMABER [ S #E . NS5 AAEEEN
FA . BV A RBUE N EEPROMEL L K& U 5 RAM . 75 %2 Copy Datafir 244 4 M 5 RAM A& 4 2|EEPROM
. BZVEAME B2 W g0

Copy Data [48h, XX]: %2 ¥ EEPROMBLEIRAMITI N 75 & il 2| EEPROMAR e 1 ik 4 XX I EEPROM .G,
Tk BT 1 A R iy AR 2 o AT BB Ay & 1, EEPROM 77 A7 %% IEEC A E 1, Jf Z g HAh'S
EEPROMit )iy 4. 7ER IR, XFIEEEPROMMLHE L. SHEAED T BE1T o $0AT S iy & FT it (A s ) Oy
teec, M ARZEFEHLHE RO — NI IGIAT .

Recall Data [B8h, XX]: %4 il K EEPROMAELH Fh bk XX EEPROM . T A7k P 25V 52 3| EEPROM I S 77 fif
by,

Lock [6Ah, XX]: % 28UE (G1Y") A& 120 2 hEXX I EEPROMAE A S b . AEPATBIE A A2 1T, b J50 4
EEPROMZF 745 IILOCKA B 1. A T it AN E, #HLOCKAL (EEPROMZF 745 IK155647, il 1Fh) &1
J5 . SRR E i A PATBUE BRAE . a0 RARBIE fr 2 2 HTLOCKA A0, Bl E A BN R 3%A 5 IR IESE
s, WIS ARV . e a2 A0 ISR BE, BUC B AR BT 5 .
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4. ek

(aY o4
&

COMMAND

DESCRIPTION

COMMAND
PROTOCOL

BUS STATE
AFTER
COMMAND
PROTOCOL

BUS DATA

Read Data

Reads data from
memory starting at
address XX

69h, XX

Master Rx

Up to 256 bytes of
data

Write Data

Writes data to
memory starting at
address XX

6Ch, XX

Master Tx

Up to 256 bytes of
data

Copy Data

Copies shadow RAM
data to EEPROM
block containing
address XX

48h, XX

Master Reset

None

Recall Data

Recalls EEPROM
block containing
address XX to RAM

B8h, XX

Master Reset

None

Lock

Permanently locks
the block of EEPROM
containing address
XX

6Ah, XX

Master Reset

None

27 of 30




DS2781: 2 i H Jy HiF it IC

B 21. Mgt ar WA A

y

MASTER TX
RESET PULSE

DS2781 Tx
PRESENCE PULSE

MASTER Tx NET
ADDRESS
COMMAND

33h/39h NO NO NO NO
READ —
YES YES lYES YES
DS2781 Tx MASTER TX DS2781 Tx BIT 0
FAMILY CODE BITO — NO
1BYTE DS2781 Tx BIT0 CLEAR RESUME —>
l MASTER Tx BIT 0
DS2781 Tx
SERIAL NUMBER il YES
6 BYTES
MASTER TX MASTER TX
l FUNCTION FUNCTION
COMMAND
DS2781 Tx COMMAND
CRC
1BYTE
MASTER TX DS2781 TxBIT 1
v BIT1 ——
DS2781 Tx BIT 1
CLEAR RESUME
MASTER Tx BIT 1

NO NO

YES

[ ] [ ] [ ]

[ ] [ ] [ ]

[ ] [ ] [ ]
MASTER TX MASTER TX DS2781 Tx BIT 63
FUNCTION BIT 63 DS2781 Tx BIT 63
COMMAND

T MASTER Tx BIT 63
SET YES BIT 63
RESUME MATCH ? <
FLAG

CLEAR RESUME
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1-Wirefg 4
1-Wire jih 25 5 B ™ ¥ 10045 2 P SORARAIE B0 (1) e 2k . DS278148 F LA R PURE S Wil HIda bl fE (B A7 bk Fn Bt
JEWIAELR N Z K PT). B0, B1, VLRSI, BT ELNEK g, Brg s S ngk k.

L DS2781 (ML A5 AR 20 MWL FETT 4, W22 7% o B AT kb 2 i IR A 22 N 28 ik o 6 1 DS 2781 L4 1k 4%
I M g bk iy Ao B TR (TX) FFSitrer BT OO KPR . ARG R B HURROEIR 28, N BRSO X
(RX)o ARJ5 H1 47 F PR 1-Wire i 26 437 & i HiT-. DS278 14 I BIDQAS I ETHE G, B85 teon M 0], SRJ5 R L FF
B A] Ay tep [ 7E 2k W 238 ikl

K22, 1-Wire#Jia i 15

tRSTL ol e tRSTH I
t !
PDH —» PDL >
PACK+
DQ
PACK-
LINE TYPE LEGEND:
——— BUS MASTER ACTIVE LOW DS2781 ACTIVE LOW
mmemm—em BOTH BUS MASTER AND RESISTOR PULLUP
DS2781 ACTIVE LOW
=iy

R TR -Wire B2 NI =y (B3 Ty BZARMULTIY, JHRSN . SNEAWMER. 5150, fr
A E B R Tt or IS, I HLPANE I B 1) 21 ps it /MK I 1] (trec)e DS278 VR AELME N 1T 2 5 ()
15us 2 60us 2 [f] (midBEal N E2us 2 6us 2 7)) RAE1-Wire M2k Hdi . Wi R RFEIS R b i, WS BR. W
FORFERT S E AR, MOS0 (ZILIE123), S EHUE LA HANER, DAV, R, £5
I BT AR5 19 15ps . (R h2us) Z PR R Sedr A m it U 2 E S0 I, AR B 2, JFEE I B
FREEIN ) A PRSP

BRI B

SR EHURE1-Wire ol £ WO vy F PR R ARAR P I, JT AR TR B e Sk 2l ST LA 2004 I e o {1 FL P 1 I 1) 222D
Hilus, WG PPREIRG 2L, [DS2781 i A1 %K o« S 2 ENUAE LI BRI 40 5 i troy N 18] A RAT Bt . DS27814E 1%
IS B 25 AR BRI 22, SR VR AN b v BEDRE o A8 iy o T BN B 0 RF Bitsor, I HLAE PN IRSE I B3 2 1) 5 22
s/ MK (trec). HEANEE S WLE23.
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B 23. 1-Wire 5 i} BRI B

WRITE O SLOT WRITE 1 SLOT
— 1 >l t >
sLOT < ______ swor >
«—— towo € fLows
tRec —pb
VhuLLup 1 _
GND
DS2781 Sample Window ] DS2781 Sample Window
Mode MIN TYP MAX Stps MIN TYP MAX
Standard € 15H5 le 1505 lg 30ps ) € 1585 le 1505 lg 30ps )
Overdrive €« 2 ple 115 le 3us R €« 2 ple 115 le 3us R
READ 0 SLOT READ 1 SLOT
«— fsior >le ts ot >
ﬂ & tReC
VhuLLup
lddddava
.......... —
Master Sample Window >1ps ’47 Master Sample Window
€ tRDV tRDV
LINE TYPE LEGEND:
e Bus master active low DS2781 active low
wmmm-=mm Both bus master and Resistor pullup
DS2781 active low

S AEMaXm I PSS RHITTE S, Maxim B eh 77 6 7 S0 1 A OB B 0V S0 T 130 20 S B
%, WFTMMTATEE UER T, 52 % Maxim B4t 1 98 i gkt
RIS ABH R EIEZR, FHHRMaximfER: www.maxim-ic.com.cn.
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