Rev 0; 10/07

W AKX/

LEDF1 XL A1 RS1/VF &,

=

DS2788l3. RERAD'JF I LA (Li+)/NyT )P
Li+/RU~ /Ny T DBE. BE. BLUBRZAEL.
TORBEZHELEZ I, SHEICANOND I FME
BROT7 TV Tr—23>DINT A—=5I3. AEEEPROM
ISR NTINET, BEODRE. MEL— K BE
B, BROTTIVT—23 2V I8TA—=5|Z&KDTHRY
B ZENTEDERBOEADLIHEERZ. BESL ~
AINBALF T, BEDHEEEIS. mAhICKDEESE
ETNDN—t METEBMENI T,

LEDT 4 ZTLA RSANEFNT Y ZAAICEL DT,
BEBBNMNBRICRTSINT T, LEDIRFIIBERZERE
5|&ER&. LEDT A 2T LA DERZLEICITHINE
DERLMREE LA D, AN—ZXETX MZEKY
TZ=E9,

PIVg—23y
EHTE
B SRS
A
WEBEE

TADTIVHAS

EVEE

TOP VIEW

Lep2 [ 1] 14 ] LED3
LEDT [ 2| 13 ] LED4
DV LED
- % Maxam &I o
Ox 5 DS2768 =
IN
e 5 Jors
o[ 7 [ 8 Jvma

TSSOP

REFHEORIIT -5 — PORRICEHETNTIE T,

MAXIMN

R F7POVEET—IC

BHER

¢ LEDHES —ORREFHHDS5DOD30mMA
FA—=TRLALVRSAN

¢ FNDUREN-BRETF—ORFDA =TI

* AMIIFRERDONY I VIRBREAENRLIORS
=M

¢ FETEREIFFICE > CEEANERDA S ER%E
A 2—TIVCLTEE

* EREDERE. BE. BLUERIERTL

¢ SRECEERTEEDNK L \WEIISRHE %

o o—OVHIU P, BEL—b, BE. KU
NYTFIEIVEED SHESNDEES L
HEBEE

¢ BNV TUREDEHBEEDER

¢ U—OVHY Y MBELUTAEGZRERMENV)
EEPROMICEEI/N YO TPy T

¢ FIEBSLVEEEROREICK>DTEIRMD
BHIRIMOER DA EE

® 244 bDINYTI /T TV —2 3 INSA—5H
EEPROM

¢ 1614 b 1—1FHEEPROM

¢ BBEIDSKUVILFROY F1-Wire®4 571 —2X

¢ 14ETSSOP/N Y —2

BE
PART TEMP RANGE PIN-PACKAGE
DS2788E+ -25°C to +70°C 14 TSSOP
DS2788E+T&R -25°C to +70°C 14 TSSOP

+HIW|T =N T =D RLE T,
T&R = 7—T&'—)l,

1-WireldMaxim Integrated Products, Inc. D=E2FEHTHD
Dallas Semiconductor Corp. DEFBIETT,

Maxim Integrated Products 1

AT —5 2 — MMIEEH S NIZRNBEIIMaxim Integrated ProductsD ARG HER T —5 2 — hZBIERL/I=H DT, BIERRICKWUELDEERY
BUICDOWTIIEEZBIWWWRE T, EEEATOREBICIIREMT—52— b2 ISRES 0,

EEY Y TIVRUBHIRT—9 >— FOAFICIE. IF P LDKR—LR—2% ZFIBL EE\ http://japan.maxim-ic.com

88.cSd


http://japan.maxim-ic.com

DS2788

LEDF4 X7 A4 FSANTE,
R FF7OVEET—IC

ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative to Vss -0.3V to +6.0V

Voltage Range on V|N, VMA Relative to Vss . -0.3V to Vpp + 0.3V
DVgg to Vss

-0.3Vto +0.3V
60mA each pin

Operating Temperature Range
Storage Temperature Range
Soldering Temperature (10s)

-40°C to +85°C
-55°C to +125°C
Refer to IPC/JEDEC-020

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 CHARACTERISTICS

(Vpbp = 2.5V t0 5.5V, Ta = -25°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage VbD (Note 1) +2.5 +5.5 \
VIN, VMA Voltage Range (Note 1) 0 VbD \
DQ, PIO, OVD, LED1-LED5 (Note 1) 0 155 v
Voltage Range
DC ELECTRICAL CHARACTERISTICS
(Vbp = 2.5V 10 5.5V, Ta = -25°C to +70°C, unless otherwise noted. Typical values are at T = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
2.5V <Vpp=<4.2V 70 95
ACTIVE Current IACTIVE WA
105
SLEEP Mode Current ISLEEP 1 3 PA
Input Logic-High: DQ, PIO VIH (Note 1) 1.5 V
Input Logic-Low: DQ, PIO ViL (Note 1) 0.6 \
Output Logic-Low: DQ, PIO, VMA VoL loL = 4mA (Note 1) 0.4 \
Output Logic-High: VMA VoH |loH = 1mA (Note 1) VgDS' v
VMA Precharge Time tPRE 13.3 14.2 ms
Pulldown Current: DQ, PIO IPD VpQ, Vpio = 0.4V 0.2 5 UA
Output Logic-Low: LED1-LED5 VoL loL =-30mA (Note 1) 1 \
Input Logic-High: OVD ViH (Note 1) Vgg' v
Input Logic-Low: OVD ViL (Note 1) VSS; \
VIN Input Resistance RIN 15 MQ
DQ SLEEP Timeout tSLEEP DQ < ViIL 1.8 2.0 2.2 s
Undervoltage SLEEP Threshold VsLeep | (Note 1) 2.40 2.45 2.50 \
PIO Switch Debounce 100 130 ms
LED1 Display Blink Rate 50% duty cycle 0.9 1.0 1.1 Hz
LED Display-On Time 3.6 4.0 4.4 S
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ELECTRICAL CHARACTERISTICS: TEMPERATURE, VOLTAGE, CURRENT
(Vcc =25V t05.5V, Ta =-25°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Temperature Resolution TLsB 0.125 °C
Temperature Error TERR +3 °C
Voltage Resolution VisB 4.88 mV
Voltage Full-Scale V=] 0 4,992 V
Voltage Error VERR +50 mV
Current Resolution ILsB 1.56 uVv
Current Full-Scale IFs +51.2 mV

) % Full
C t Gain E | Note 2 +1
urrent Gain Error GERR (Note 2) £ Scale
Current Offset Error |OERR ?NSSSTQ’?;?O C,25V=Vop=4.2V -7.82 +12.5 uv
0°C < TA< +70°C, 2.5V <Vpp <4.2V, uVhr/
Accumulated Current Offset JOERR Vns = Vss (Notes 3, 4. 5) 188 0 day
Vpp = 3.8V, Ta = +25°C +1
Timebase Error tERR 0°C <TA< +70°C, 25V <Vpp<4.2V +2 %
+3

ELECTRICAL CHARACTERISTICS: 1-Wire INTERFACE, STANDARD
(Vce = 2.5V 10 5.5V, Ta = -25°C to +70°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Time Slot tSLOT 60 120 us
Recovery Time tREC 1 ys
Write-0 Low Time tLowo 60 120 us
Write-1 Low Time tLow1 1 15 us
Read Data Valid tRDV 15 us
Reset-Time High tRSTH 480 ys
Reset-Time Low tRSTL 480 960 us
Presence-Detect High tPDH 15 60 ys
Presence-Detect Low tPDL 60 240 us

MAXIN 3
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ELECTRICAL CHARACTERISTICS: 1-Wire INTERFACE, OVERDRIVE
(Vcc =25V t05.5V, Ta =-25°C to +70°C.)

DS2788

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Time Slot tsLOT 6 16 us
Recovery Time tREC 1 us
Write-0 Low Time tLowo 6 16 us
Write-1 Low Time tLow1 1 2 us
Read Data Valid tRDV 2 us
Reset-Time High tRSTH 48 us
Reset-Time Low tRSTL 48 80 us
Presence-Detect High tPDH 2 6 ys
Presence-Detect Low tPDL 8 24 ys

EEPROM RELIABILITY SPECIFICATION

(Ve =25V 1t05.5V, Ta =-25°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 10 ms
EEPROM Copy Endurance NEEC Ta = +50°C (Note 6) 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: Parameters guaranteed by design.

Note 4: At a constant regulated Vpp voltage, the Current Offset Bias register can be used to obtain higher accuracy.
Note 5: Accumulation Bias register set to 00h.

Note 6: EEPROM data retention is 10 years at +50°C.
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ICIREFL &9, ACRDEREIZ0O~409.6mVhT. LSb
(B FELEY M)IZ6.25pVhTd, EMODEFHIRY EH
LI Z&Z(ACRLIS. BREEHBRDNEEIDZRITFLT
tHECREZMELE T, BAL VR IEZBZDORE
BRAOBEMEIIEAL DX YE(TFFFh) T@EMS 1.
IR DRI EUTOREEADOKREEITR/IME
(8000Oh)T@MENE T,

ACRICXS L CIIERER Y EERA AN ARET Y . ACRICIE
MSB (&Lf/ X1 MZg|MIC. LSB (RF/3 MZ
BICESRAOBEN DI T, E12AHII3.515s (1€
DACRL DR DEFHE) UAICKR T I DRENHY
9. ACRICERAZ1TDE. ADCIEZH 7t MBIE
BT OCART 7Y POMERBZEMLE I,
BRONEEBEEIZ. ACRNDERAAICHEL 2B D
ZCTlHFIF I, ACRICERA%Z1TDEACRLD
NNENT)T7ENE T, ACRDERZRBICHRL.
ACRLOFEHZROITRLE T,

FEICMHA CACREZRET DcHIC. ACRIER
EEPROMIZ/ Ny o7y TEn& ¥, ACRIBISERIEARS
ICEEPROMD SHARESNE T, BAFRET KL RIE
ENY Ty THREIZDNCIE., RIDAEIY Y T%
SRLTLES N,

ACR
MSB—ADDRESS 10h

215 214 213 212 211 210 29 28

MSb LSb

R/W AND EE
LSB—ADDRESS 11h

27 26 25 24 23 22 21 20

UNITS: 6.25uVh/Rsns

X8. BEERL X F(ACR)DER

10

MAXIMN




LEDF4 X741 KSA/ITE,
R RPOVEET—2IC

ACRL READ ONLY
MSB—ADDRESS 12h LSB—ADDRESS 13h
21 210 29 28 27 26 25 24 23 22 21 20 X X X X
MSb LSb MSb LSb
“X”: reserved Units: 1.526nVHr/RsNns
ACRLSb
RsNs
Vss - Vi
S5 TSNS 20mQ 15mQ 10mQ 5mQ
6.25pVh 312.5pAh 416.7pAh 625uAh 1.250mAh
ACR RANGE
RsNS
Vgs -V,
S5 YSNS 20mQ 15mQ 10mQ 5mQ
+409.6mVh +20.48Ah +27.30Ah +40.96Ah +81.92Ah

X9. NME/MEREERL X5 (ACRL) DRz

AB EE
ADDRESS 61h
S 26 25 24 23 22 21 20
MSb LSb
“S”: SIGN BIT(S) UNITS: 1.5625uV/RsNS

H10. BE/NAT7RAL DX YDER

BRI T U#EEIL. ACRICEBEINDHIDER
MERRICBEENMAE S, BRI F U3, ER
/EIETE(ﬂEkIEEE/m + COB)ﬁ 2DOMDIREEHHED1DIC
ZEITDIBFEICRODTITONE T, —HD&EEI.
100uVLA T DOFREERDIEEZ LIENKLDICTDHEHDT,
mEDEEII2OUVIL TOREBEROEEZ LEIVED
ICTDEDTY, RBEBRODTZF 2 JI38BFTHN
FIH. MEBERD TS F0%1TD/HICIT. HE
L ZZMNBENE Y FEBRELTAX2—TILT2RE
dHEd, FMICDNTIE. LORYDEBESR
LTLEE 0,

MAXIN

BENA7PR

BENAT7ZAAB)LIRFICEDT. FED/NA T X%
ERBENIEBICBATEZENTEZT, ABZFEH
95E. BEEBRERNBENERDIERE. AELICLY
MNERDTA., NyTFJOBEHED TR, Z/zl3
&DS2788T /XA ZMEN A 7Y FOWIEZITOZ &
WTEZEYd, ABLORHII, I—FHEEELEELIG
ERENA T ADEH ZBEREELREBICEHDZEN
TEE9T, EVPDEANERL XY EBALTHD
I—UHRELI20MMEIT. SEREBTA IV
DE—EACRICIEENZ T, ABDEIS. BIREAR
[CEEPROMXEUMBO—-—KRENFET, H10ICAB
LORIDEXERLEZ T,

11
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DS2788

LEDF4 X7 A4 FSANTE,
R FF7OVEET—IC

BEHEPZNIVIL
BEBOHETE. UPLIALTHESNIBEE,

CIEBIOT T T —2 3 VDEMERRZR T RE
SNFNTA=HERENE Y RIS TVZ L
DADEGNZERLET,

IRV OBEDETI VT

ERBRBOHE CHRISKBEERRT B/HICIE. RBEIC
WY DRIVRE YO DIEEEASIE, BEER. BLUFRE
BRTRRERS I DRENDYET, Li+/ILOEHI
FEETHDZEND, FELNVOBEREREE

FIRIDHICIE. ToDHUZBTEHTEICEDD
WENMH')FT, DS2788IZER TN T \DFuelPack™
BROWEIL. [7T)or—3>/— 8131 Litium-lon
Cell Fuel Gauging with Dallas Semiconductor Battery
Monitor ICS]ICEEE S NTIVE T, /N—RITIT 7 TEW
BERIREZMDHIC. ANT3T TSRS N AEDEIERR
AL TS AEDS2788ICFREFELTCLNE T, TIL
BROIVTTARA Y NESRLEBTEUIL. 7L,
TOTATIVTTA4. BEURGUNATI YT T4
ENWDZBIDIEDHBN O DX DGR ET IV ETT
ICRL&E Y.

AGING CAPACITY (AC)
(2 BYTES EE)

AGE SCALAR (AS)
(1-BYTE EE)

A

SENSE RESISTOR PRIME (RSNSP)

(1-BYTEEE)

CHARGE VOLTAGE (VCHG)

[voLTAGE RF——> ——{FULL FULLD) ()]
[ TEMPERATURE RF—— ——— [ ACTIVEEMPTY  AE(T) ®]
CAPACITY LOOKUP
[ oURRENT ® ™ AVAILABLE CAPACITY CALCULATION P STANDBY EMPTY _SE(T) ®]

ACCUMULATED b= ACR HOUSEKEEPING | REMAINING ACTIVE ABSOLUTE
CURRENT (ACR) (RW) - | CAPACITY (RAAC) mAh ®)
AGE ESTIMATOR | REMAINING STANDBY ABSOLUTE
[ AVERAGE CURRENT RF—— LEARN FUNCTION | CAPACITY (RSAC) mAh ®)
| REMAINING ACTIVE RELATIVE
CELL PARAMETERS CAPACITY (RARC) % (R)
16 BYTES > REMAINING STANDBY RELATIVE
(EEPROM) AATAAAAL CAPACITY (RSRC) % ®)

(1-BYTE EE)

MINIMUM CHARGE CURRENT (IMIN)

(1-BYTE EE)

ACTIVE EMPTY VOLTAGE (VAE)

(1-BYTE EE)

ACTIVE EMPTY CURRENT (IAE)

(1-BYTE EE)

B11. by TLNIWDOTIVIVZLTAT IS

12

FuelPackl¥Maxim Integrated Products, Inc. DFEE£F=#T
$H3Dallas Semiconductor Corp.DEET T,

MAXIMN




LEDF1 XL A1 RS1/VF &,

R RPOVEET—2IC

Z2ETIVHRIIN D SEX TOESHINDERDZ A >
TIAV TR ENE T, +50CLAETIE. BT X b
S5MOETIVEEAEMN EOTERICZEUTESY . +50T
MEDRBREICHSTDHL+EIDIFIZTFIELEEEE
EMLE T, FETIVHROET A2 MIZ. ZD LR
D+50CZRERELTRENTNDH@IC+25TET
HOTWNET, BIXVR3IE EIX P2EEEL.
EBOICEITAVMEEEGLET, SETIVHROEY
AUBMNE, BIAY P2EDEERNDSERBDEEXT
EOTNE T, BIXAY MOBERITTHYuVh ppm
ZELTREFSNE T, I AX M2EETDH2D
DEERILIITL—IRA2 MR12TTBP12E KU
TBP23&E=N)Id. -128C~+25TCH&EET1T
DHATTOTZLTDIENTEEZT, TN,
TBP23A7ChIZ. F/=TBP12A7DhIC2D AR T
REINET, BIX ML 20 30 BXUV4AICHIS
T OMERBHDNIMAFREME TOT S LABETY

ZIV(Full) : Z7)VHIRIS. FREDEILA Y VoD T IV
RAVKMNDFAEDHREBRTICHLTEDLDITEREIS
KET2hERLTWET, 7TUr—2 3 VICER
INBDRER T ARSI, ROZEDREIERINET,
DS2788l3. ZILDZA4 = EILDFEHERDODELS
BIRLT. BREICBITBANVYTIUDITINEEERE
LEd, BRIFTCOREINATIThNnEd, 7ILDIE
IF1CTHY DppmZBbE LTRESNE T, =&z 3.
TILDRMBEHN+50TT1214mAh. 7ILEH+25T
T1199mAh, 2L CTO0CT1182mAh (TBP23)T
bnld. BT X2 F3OMBEFRHIRDEDITKEIET,
((1199mAh - 1182mAh) / (1214mAh / 1M)) /
(25°C - 0°C) = 560ppm/°C

fEFR L X ZMD1LSBIZ61ppmICEFEL LN, TILD
T A R3DOMERL X5 ((IEIFOx6Dh) I, 0x09h
DEEANT OIS LINET, FWERL DR FIT
Oppm~15555ppmMDFT A F I v oL %= FOITL
9,

SEGMENT 1
100% —

DERIVATIVE

(ppm/°C)

ACTIVE
EMPTY

i SEGMENT2

SEGMENT 3 SEGMENT 4 i SEGMENT 5
Py N -

b 7

CELL
CHARACTERIZATION

STANDBY
EMPTY

TBP12

TBP23 +25°C

M12. BILETILOEAIK

MAXIN

13
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DS2788

LEDF1 XL 1 RS1/V1F &,

R FF7OVEET—IC

POF 4TI TF 1 (Active Empty) : 75747
IVTTAHRIE. SLNILVOERERVNA/NT—
BEE— RCTHRIDEBEBR) PRIV AT LBEIC
WERRNBEICEDMETO77MIVDITY TFT 4
RAVENDBEZEBERELEFT, COBFERII
TOTATIUTTA4EBRIAE)E LT OIS LS,
BARALOZAINoDFRIBEBICHIGLz3.58DOBD
FETHY . BESNEBRNBEHDNITOT 47T
Io7T14BENAE)IT. BEL DI SDREYE
(XIS L 7=250msDBEDFEIET S, DS2788ld. =L
BUYRODENS T OTATIVTT4o54 0 &BRLT,
BREICBIDNYTIUDTITATIo T 71 BER
RELF T, BRISICOERELATITONET, 7
TATITTA4DEITAY NOWERIE., 7LD
X2 hOEBEFFRICREINE T,

2 VINA TV TT 4 (Standby Empty) : X5 /A
ITUTTAHgIE. R VINAEBEICBR T T —
DAV N BRBIURNEREICI ODTRES N
MEBICHITDITTA4RA 2V NDEBEEZEAZREL
T, RIVNATIVT T 113 /Ny T A R— K
TRDZEDNDTERIWEREBED AT 7— T RIFHAE
F—HTATHEEREDTIL T T r—23 VEIMED
YTV NDRA YV ERLET, RYVNATZ VT
FTADEIT A bOMERE. TIDET A2 SO
EEFICFRESINE T,

F1. ©ILEFHEEOHI(+50°CICIERIL)

AT UNAAFERSIVOBREIIEILEMEDREIC
EREINEITH. DS2788ICIFTOTZLENE A,
DS2788l3. BIFERDEN ST VINA TV TT A
DA 20=BRLT. BrEICHITDNYT DAY
INAIVTTABEERELE T, BRISTCOREZA
THIHNEI,

IV Y OEFTIVDIERK

ZODETIVIE. IRNTORAY b E+50CTD I
BEREICERELTHEBEINT T, BIL/IXTA—=H
EEPROM7Ow I3, #IEAE. mVhE[ID+50TC 7)L1E.
HELO+B0C T IMED/NEERE L TD+50CT7 oFT 47
I7T74BERELE T, +50CICHITDRYINA
IVTTA4I3ERELOTHD D, RENRETYT, &
EFIVHIRICHT T D4DDET X b OER (M FHE)
H, BRIAVINDTL—ORA MNEREEEEICEIL
INS A—HEEPROM7 OV 2IZ@RESINE T, &1
CDRECHREINDT—FIDHZERLET,

CELL MODEL
PARAMETERS
15BYTES LOOKUP
(EEPROM) FUNCTION

TEMPERATURE SEM

X13. SRHER

FULL(T)

\

AE(T)

Manufacturer’s Rated Cell Capacity: 1220mAh

Charge Voltage: 4.2V | Charge Current: 500mA

| Termination Current: 50mA

Active Empty (V, I): 3.0V, 500mA

Standby Empty (V, I): 3.0V, 4mA

Sense Resistor: 0.020Q

SEGMENT BREAKPOINTS

TBP12 = -12°C
TBP23 = 0°C
+50°C NOMINAL | SEGMENT 1 SEGMENT 2 SEGMENT 3 SEGMENT 4
CALCULATED VALUE
(mAh) (ppm/°C) (ppm/°C) (ppm/°C) (ppm/°C)

Full 1214 488 549 1587 2686
Active Empty 854 1526 2686 3113
Standby Empty 244 183 916 244

14
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LEDF1 XL A1 RS1/VF &,

R RPOVEET—2IC

PIVT—2a2 NS A—5
TIWRA Y MBEVUT U TF 4 RA Y Maigh U CTHRE
EMARBAITHET BHICIE. BILEFILOBFED
ENNCHEDT TUT—2 3 VNS A= I HBETT,

RHIERDFEE(Sense Resistor Prime, RSNSP)

RSNSPIS. #OEEHREE I DRICHEMR Y DikH
BRODEZREFLE T, JOEE. 1/ ~DOAVED
FABELTE-DEUTREFSNE T RSNSPI
10~3.922mQDEHEZHYR— L& T, RSNSP
13/X5 X—5EEPROMT7OY VIZBFEHEL T,

EEXE(Charge Voltage, VCHG)

VCHGIZ. RELRBREDRLICER T DFREEE
ALY IV RERELET, BIF1/NA1 PDEEELT
19.52mVOEMTHRIFSN. 0~4.978VDEE TE1L
L&Ed, VCHGIE, ERMDSI\AEER TREZEEIC
T2EHIC. REBFAVIBEOEIVEELVELTH
ICESBREITDRENDYIFT. VCHGIZ/NZ X =%
EEPROMT7 OV ZICHFELE T,

B/MFREZHR(Minimum Charge Current, IMIN)

IMINIZ, BRELRBREDREICER T OREER
ALy a3l beRELEI, BEIZT1/NA MEECLT
S50uVDEMTHREFSN. 0~12.75mVDEHTE1L
LEd, RSNS =20mQERETDE. IMINIFO~
637.5mADEE %2 .5mMAD R Ty JTTOTZ LT D
ZENTEET, IMINIE, EREOSI\FEER TIRLZ
ERICTDIEHIC. BBV A IIBREDREEARALIE
DIMCKRESHRETDRENHYE T, IMINIZ/NS
A—%EEPROM7OvYUICEHELE T,

POTATIVTT14 8RR

(Active Empty Voltage, VAE)

VAEIZ. 7OT7 4TI TT4KRA> MDIEH ICFER
TEBEAL YN RERELEZ T, EIF19.52mV
BID1/NA NTRES N, 0~4.978VODEHETELL
F9, VAEIZ/ ST A—=FEEPROMT7 OV OICEELE T,

POFATIVTF4ER
(Active Empty Current, IAE)

AEIE. 70T A TIUTT4RA Y FOREICERTS
MEBERZL YA RERELET. FSHELOMER
MEEROA=SARL. 200pVERD1/51( FTERE
N, 0~51.2mVOBETZILL T, Rens = 20mQ
CRETZDE. IAEIZOMA~2550mADEEE % 10mA
DAFYITTTOISLTBIENTEET, IAEIE
INS A—4EEPROMTO Y 2 IC 5L £ T,

BEEZ{LEE(Aging Capacity, AC)

ACIITBEDERPRICEED/NNY T UBEETDHEIS
ERIDIEBRNYTIBEZRELE I, BIL. ACR

MAXIN

(6.25uVh) EBL BRI D2/NA N THRESINE T, AC
EA—NHDOEBRBEICHREIDE. BEEMLEAN100
TAOINDEBEERIEMEBICDETH2.4%ICRESN
T, 2REMIAMEBE T DOICHAMMES 1 7ILA
maondd., F7#)I bOHEETIE. S00EHEHD
YA TINRICEBYNDEEICIE T, HERFELERII,
ACZRIVA—NDEREIIRLDEICHKEL THET D
ZENTEET. ACZEIMEICHRET DL HERSF
ZAMESNT T, ACESIMEICSRET DE. HTE
REZEABERSNE T, ACIZ/NZ X —FEEPROM
JOVoICEELET,

EFw A —5(Age Scalar, AS)

ASI3. BILDORFENMZMET DICDICEEHERR
ZTRHICRELET, ASIF49.2%~100%DEZKRT
134 MBTY, LSBICIF0.78% (IEEREICIF2-)DEH
HFFoNE T, 100% (10ET128. £71380h)D
Bl BEZMEDBLWVNYTIERLET, IAFHER
TTOIZLENAMBELUEREVWHEEZE
BO/NYTUTIE. FURENEEOFBENTRELLD
EDICTDEHIC. NYITREFRTDERADDASE
ELTIIOS%DEAHE=NI T, ASId. BIECOY A
INWHO Y MR=ADFEEBHIVUBEFERBEIC
SOTRBESNE T R MU RT LIFASANDERH
EFMIT7 IR ZLETTH ASZEESRAL LS.
REFEOEBNARELECLESSNBNXDITER
TORENHYETT, BE. ASIIDS2788ICL DT
BEHIC—ERERBRTCEEPROMICREFES NS/,
RANIELDASDZIRAAIAETT, GELIITAEY]
DIEZZRLTLLS), ) EEPROMICREFESNIZAS
DEIFEFRHRABICHUHENE T,

BEMEI-T1 VT ri8EE

EFZLTA

RIEEDEDIC. ASL XS EIFHEDREICEDINT
2R SNE T, ACRLIURIWEMEY A U ILDE
ICTOIA RENDicd. REBAD 2V ZIFACDI2E
ICHEBDETA IR hEnEd. ZOES. ASIE
1RIFTFIIX hEndlcth. 0.78%DEAIETIL
Ny TUBEBMETLET . BEEEFAROHRY
VAXICEBIDHEEFIEICDONTIE. ACLYRYD
HESRLTIES 0,

FEMEE

Li+ LS TNSE W REMEERY oD, BMOT T
TARA Y SDSBHMDTILIRA > EETOLI+IVIC
W ORBNEIBEDERCESDIEELLIET,
IVTTADDT7IVETOERREBIIIZBY 1)
ERBVET, &9 PITATIVTTARA U b&
BRETORENHIUE T, CORRTEBTI S
(LEARNF)A'SRESNE T, COBRTRBNBID L.
NYTINREICRBSNDITRENBINDZ L
BLHRITONDBENHUE T, JILHRHSI D E

15

88.cSd



DS2788

LEDF1 XL 1 RS1/V1F &,

R FF7OVEET—IC

LEARNFAZ U 7an. JILICFHRECHGTR) D750
WEESN. LFBAT—Z(AS)HEILDOFEEFEH
BEICLIEDOTHBEINET,

ACREH®

ACRL YR ZMEIS. 7—0O2HhD0 2 haTETIVHIRD
BRARIHIFTTDI=DICF2ARINET, NyTUR
TERICEBEBNDE(CHGTFEE). ACRIFIRTEREET
SWDEANBRDSREICHELLRESNT T, FB
YA TIVHETLTNDIEEIE. FWRAT—F(AS)H
EH SN/ ICACRENHESNE T,

IUTTORENRE I NS & SIS(AEFZ /2IZLEARNF
E). ACRDIAEICKHENTETET, AEFARESN
LEARNFASRESNRITNS., 7oT74 TV T7+4
RAVMNIRHINTEST. Ny T UIEEFILD
TPOTATILVTTABEUTTHDEFBINET,
ACRIZ. TnH 7 OT 4TIV 7T 4 ETIVELIUE
AEVBEICDH. 7IOTA4ATLIoTT4EFIEIC
HESNET, LEARNFASRES D E. Ny T UL
FIOTATITTARAVMIBHY) . ACRISTZOT 47T
Io7T4EFIVEICRESNE T,

7 Vg

BE(VOLT)DERE W EA 2B DY EFR (AVG) DRER
DEICVCHGR Ly a3l FeBAThaEEIE. 7L
BREATONE T, ZDHBE. 22DIAVCDERER Y BIS
IMINIA R T, E/o. 2DDEHK L/ IAVGSE Y Bl
EEOZR)THTNUIBD EZBA. ZORMKICEDT,
Ny T EREBHENOMINLIEESDTILDREEA
BLBYET, TIEHEIF. X7 —FZ(STATUS) L&
ZZADTIVCFRECHCTREY hEBREL X,

POFATIVTTFARA Y MMEE
BELOIXIHVAER LY I IV RUATFICETL. i D
2ODERINERGHIENAEEZBZDE. PIOT47
IVTTFa4RA Y hhgHESnEd, 2T, /NyFl
DBPOTATIUOTTARA Y MOELIZENWDEED
Bonixd, 2T, 2DDERIDGIJEIFET. D
IAELUEREWNRE. 7405 IAEXL Y 3Lk
TEESINEBIVEXRSVVHEEBARATHITNITES
BNZEITEELTL S0, BELRNIVEREL—
THIRT D&, EFIVOBRICER I D2EBELIUE
IEBMNIBNEETIE. 7974 TI0TT4RA1A b
NEHSINLBLLRBYET, /-, EBICRNEFTTO
RONMEBEDORBICIAEEWEXRE N AFTHAIHRS ESIT.
TOTATIVTTah e nNTIIBUEFEA,
INSDONITNDIBEE. RDTILKREBEDEDZEE
YA OINTRYVINABED—H T o074 TBED
AEICEDONDEDICBIES, 7oT4T1I
FTADBEHEEINEE, AT—YRALRIRNDFEE
7506w MLEARNF)A'SEESNZE T,

16

BRLIRY

DS2788I3. AIEMEE I FEEZI . SsERTURIEL T
TEDHRRL DIZIELEFT, BRLDIAFII.
FEAEDT T r—2 30 TI—HICH L CEERR
DHERRGEZE-LTNET, "X NI TLIG.
2T LRBICHRAIVA ZSNI-EEERLIZY. AIE.
#HR, BXUI—EEPROMDEEEAESHETI—
RREERLIEVTDZENTEET,

ZIV(FULL(T)) : RIEBEICHITZ/NNYTUDEBEEIL.
+B0COTIVEICERIEESNTEHNEINE T, ZD15
Ey MEIZ. FIEREICHITDEILETILOILER
RELTWET, FULL(MIE. 100%~50%NDfE%
61ppm (EREICIZ2- 1Y) Do @RETBMLF T, LY
ZZDFERIF100% B2 2EEHBLITH. 2D
L2 7EIF100%DEXREICISTEINET,

POF 4TI TT 4 (Active Empty, AE(T)) : IR%E
BEICBTDNYTUDTIT4TI T4 BEI3.
+50CHOTIVEICERIEINTEBINESNET, D13
Ev MNMBIF. FTEBEICBITDEILETILDT T4
TJIv7T7qEB2RBRLTWNET, AE(T)IE. 0%~
49.8%MNDEEG 1 ppm (IEFEICIZ2-14H) D ERAE T BN
LEd,

25 INA T TF 4 (Standby Empty, SE(T)) : 187t
SBEICBITENYTUDRYINA T TT1BEI3.
+50COTIVEICERIEENTEBIHMEINE T, ZD13
By MNMEZ. BEBEICBSITDEILEFILDORSY IN
ATV TT1EERMLTWNET, SE(MIF. 0%~
49.8%MDEEG 1 ppm (IEFEICIZ2-14H) D ERAETE@AN
LEd,

7 U5 1 T3 B8 (Remaining Active Absolute
Capacity, RAAC [mAh]) : RAACIE. 77OFT 17T
TTARAVNETDTOT ATV T T4 BL— K
(IAB)ICH T DIRIEDRBEFRHEF TDERBEZEMANDIERY
BN TEBMLZEI, RAACIF16EY hTY,

25 N #8335 B E(Remaining Standby Absolute
Capacity, RSAC [mAh]) : RSACIZ. R&¥/N\A T
TTARA 2V NBEZETDRAY VINA LY TTAHME
L— hISE)ICBITDIREDREFRETDEREEAmMAN
DFESTEMTEIML 9, RSACIF16EY hTT,

7 U7« Tt S 2(Remaining Active Relative
Capacity, RARC [%]) : RARClE. 77T 47T
TARA Y NETDTOTATIVTTAMEL— b
(IABE)ICB T 2REBDEFRETCORBEE% % DMEN
BfTcEBML %9, RARCIFBE Y hTT,

25 N1 %S E(Remaining Standby Relative
Capacity, RSRC [%]) : RSRClZ. &> /IN\1 T
TARAVRNBEFTODRYIVNA I TT A&
L—hISE)ICHBITDREDEREFRGETDEREEZ%D
MEXEMTEBAML F 9, RSRCIIBEY hTT,

MAXIMN




LEDF4 X741 KSA/ITE,
R RPOVEET—2IC

BERDEE
RAAC [mAh] = (ACR[mVh] - AE(T) x FULL50[mVh]) x RSNSP [mhos]
RSAC [mAh] = (ACR[mVh] - SE(T) x FULL50[mVh]) x RSNSP [mhos]

RARC [%] = 100% x (ACR[mVh] - AE(T) x FULL50[mVh]) / {(AS x FULL(T) - AE(T)) x FULL50[mVh]}
RSRC [%)] = 100% x (ACR[mVh] - SE(T) x FULL50[mVh]) / {(AS x FULL(T) - SE(T)) x FULL50[mVh]}
ARTF—FAVIRY
RAT—F AL DRZE. TINAZADAT—5 AZENT D ICKBD7 ) 7HhIERGFERUERDOE Y NTY, UVF&E
EYRESATHET, 2NSHOEY MIDS2788IC  PORFOEE Y ME1-Wiref >4 7T —2&BL TDH

FOTHETHRET DI ENTEEY, CHGTF, AEF. )7 THTENTEZT,
SEF. LEARNF. SXUVERDFLE Y M3 /N\—FD 17

ADDRESS 01h BIT DEFINITION
Field Bit Format 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 565).

Cleared to 0 when: RARC < 90%

CHGTF 7 Read Only

Active Empty Flag
AEF 6 Read Only |[Setto 1 when: VOLT < VAE
Cleared to 0 when: RARC > 5%

Standby Empty Flag
SEF 5 Read Only | Setto 1 when: RSRC < 10%
Cleared to 0 when: RSRC > 15%

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)

LEARNF 4 Read Only | -\ cared 10 0 when: (CHGTF = 1) or (CURRENT < 0) or (ACR = 0°%) or (ACR
written or recalled from EEPROM) or (SLEEP Entered).
Reserved 3 Read Only | Undefined

Undervoltage Flag
UVF 2 Read/Write* | Setto 1 when: VOLT < VsLEEP
Cleared to 0 by: User

Power-On Reset Flag—Useful for reset detection, see text below.
PORF 1 Read/Write* | Set to 1 when: upon power-up by hardware.

Cleared to 0 by: User

Reserved 0 Read Only | Undefined

*This bit can be set by the DS2788, and can only be cleared through the 1-Wire interface.
**LEARNF is only cleared if ACR reaches 0 after VOLT < VAE.

M14. RT7—5 AL 25 DR

MAXIN 17
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DS2788

LEDF4 X7 A4 FSANTE,
R FF7OVEET—IC

L RS
IARTOHBLORYDE Y MIFERY EERAND F9. v RURAMDIEIF. Copy Datadv > k%
AEECY, HIHL X FF. BREAFIC/NTA—F EOCERBABOT I7AIMEELTRET DI L
EEPROMAEUMNBHUH=NE T, LIXYDEY b+ ncEEd,

B3, BRIEARICSY RORAMTEEIHIENTE

ADDRESS 60h BIT DEFINITION
Field Bit Format Allowable Values

Negative Blanking Enable
NBEN 7 Read/Write | O: Allows negative current readings to always be accumulated.
1: Enables blanking of negative current readings up to -25uV.

Undervoltage SLEEP Enable

0: Disables transition to SLEEP mode based on V|N voltage.

1: Enables transition to SLEEP mode if V|N < VSLEEP and DQ are stable at either
logic level for ts| EEP.

UVEN 6 Read/Write

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 is at a logic-low for tsLEEP.

Read Net Address Op Code
RNAOP 4 Read/Write | 0: Read net address command = 33h.
1: Read net address command = 39h.

Display Control

DC 3 Read/Write | 0: Enables LEDS fuel-gauge display.
1: Enables LED4 fuel-gauge display.
Reserved 0:2 Undefined

X15. #lfHL 25 DR

18 MAXIMN




LEDF1 XL A1 RS1/VF &,

R RPOVEET—2IC

FHHBEEL RS

IARTOEHMEEEL 25 DE Y MIFEY 2R AN
ARETC. FEEY NDEBTEESINET 74V MEZE
BoTWhWEY,

ADDRESS 15h BIT DEFINITION
Field Bit Format Allowable Values
Reserved 1.7 Undefined
PIO Sense and Control
Read values:
0: PIO pin< V)L
1: PIO pin>VIH
. Write values:
PIOSC 0 ReadMite 0: Activates PIO pin open-drain output driver, forcing the PIO 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 high-2).
Note: PIO pin has weak pulldown.

16. HBixtkREL DX Y D2

BEY—JSDET

DS2788l3. 30MAZSIERL T ENFBELSED A —
TURLAVRZANZRBATNET. TNOD RS
AN ER L CTAHEXZIISEDLEDZERERE Y D L&
INVODT T A TEWEEE(RARC)ZRRIDI LN
TEET, PIONANE L THRESNTPIOKFAIIEY
IV aERHETDE. LEDAI—TJbEangd, &
T~ ARERLT L THSPIORFORREICERE LS T4
t—TJllengEd, 100msD T/ > B ICPIOR
FICHEBR SN Vv aSo|TBLEUBLIEY DL,
RRIAF—TNENT TR 2B L TFIFLIE TS
KREIRMAI LRI EEA).

K2UIBLEDD EDELSICA =TI EehDhEEHNL
&9, Bld. LEDA4MDRREFIC. 50%D7T 1—
TATATILT, 0O.5MD7F . 0.5MDATDREZE
BUBRBLTNWNDZEZRLEI T, LIT. wmFAO—IC
BESNTLEDARAIL TS ZEZRLE T XIF.
mFHNNAAE—F A TLEDAYEAILTLNDZ &
ZRLEY,

MAXIN

R2. BRET—ORTDERN

5 LEDs, DC: 0 4 LEDs, DC: 1
CAPACITY LED5-LED1 LED4-LED1

RARC < 10 XXXXB XXXB
10 < RARC < 20 XXXXL XXXL
20 < RARC < 25 XXXLL XXXL
25 < RARC < 40 XXXLL XXLL
40 < RARC <50 XXLLL XXLL
50 < RARC < 60 XXLLL XLLL
60 < RARC <75 XLLLL XLLL
75 < RARC < 80 XLLLL LLLL
80 < RARC < 100 LLLLL LLLL

19
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DS2788

LEDF4 X7 A4 FSANTE,
R FF7OVEET—IC

EEPROML 2%
EEPROML X ZISEEPROMTO Y IDT7 IR HIE  TIbEhE 9, WolcAOvILETOV I OV Y
ZT&9, EEPROMT7OvVZId. OV IRMD  BHRETDIENTEZEA. EEPROMTOYIAD
TYEBEBILSDHOOYIHEEETY, JOvY ZERUTIERE. Ov IOy IRBROFEEZZITX

HOVOTDETOVINDERZRT VAN T 12— Bho
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 command as

Read/Write next command after writing lock enable bit to 1. .

LOCK 6 0 1 Cleared to 0 when: Lock command completes or when Lock command is 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.

1: EEPROM block is locked.

Factory default: O

EEPROM Block 0 Lock Flag (User EEPROM 20h-2Fh)
0: EEPROM is not locked.

1: EEPROM block is locked.

Factory default: 0

BL1 1 Read Only

BLO 0 Read Only

X17. EEPROML 22 & DRz
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LEDF1 XL A1 RS1/VF &,

R RPOVEET—2IC

XEY
DS2788(3. 5HRl. RT7—F X BXUHIHADL &
2 HDBEBEIN=256/N1 MDY ZF AT EE %A,
INT A= ED—HFIERERET DEEPROMT OV &
EEBICHBATNEY, [FhiE(Reserved)] &ELTEE
SNfNA b7 RLRIE. ZERUMMThNDERESR
DTF—5&RLET, FHD/NA MIEESIAATII
BUEBA, 16EY MEEFRETDEHICIT. EEHD
INA NLDRIERTPICLT2/N MLURZELET,
16y MBEDOMSBISEE 7 L ZXIZHEHEL. LSBIZ
RDT RLZ(BFE)ICEELE T, 231 ML 5D
MSBA'sAaER SN B E. MSBELSBIZERFICS W F
I N TRead Datad v ROEEREI N, REWHD
BRI/ MOEFHHAEILEENET, Z5LT. 22D
LIRZINA NEDBEEAERINE T, HRIC—EM
3857012, BURead Datadv > KR —4o 22
FIC2NA ML ZXIDMSBELSBAE T E5RAEI DT
<FEEN,

EEPROMXE UL, EHEME v NORAMZ A —/NL A
L7ENV EEPROMEIL TS & 9, Read Data&
Write DataD& AV > RZEFRTDE. 1-Wiref %
TJTI—X&BLTo RORAMDHAHICEZE 7V EXTD
ZENTEZLY, Copy Data&Recall DatadD & #aE
IV REFERTSE. v RORAMEEEPROM®D
CIETT—FhEixEINE 9, EEPROMEIVICHRE
SINETF—IEBEEIDEHICIE. T—FEVRD
RAMICEZA A ZICEEPROMICOE—d2WEH
HFET,

®3. AEUVYT

EEPROMEIVICRES NI T - 2RI D7D,
EEPROMT—%%Z >+ RORAMIZFUH L1 &ICS +
K ORAMA' SERAERDDEN B LT

1—Y%EEPROM

16/31 hDI—TEEPROMXAE (7O Y20, 7 RL-XZ
20h~2Fh)I3. DS2788MthDIKEEICHR = 7L LNV
AEDZEMHBATHNEY, I—FEEPROMTOY ZIC
7OEALTE. DS2788DEEICEEIIHY A
J1—YEEPROMIIO Y I A HEET. WWofcAOY D
THEBERB TV EIANARTEICBEIE T, /Ny T
NV DTHDNIRA N ATLDXA—AE, OV b
O— R Bf3— K BXOZOMORE. REE Tl
PRORBEHREZTOISLL. TneOY I LTT—%
ZRETDIENTELT, =51 I—EEPROMIZ,
RADNTINAZADEREY A ZXD/NY T ) &2 R— b
TORBICBID/NOA-FY 2, TERBEBITOFE
BEANSA-IBEDHBETINT—FEELICRTE
ITHIENTEFT,

NS A—SEEPROM

BIUCETDETIVT—5BLUT7 T ) Tr—2 3 > DEfE
INTGA=HIF. INTA—=FEEPROMXE(TOY 71,
7 FLZ60h~T7Fh)ICRESNE T RARCOFERA
4% DRER%=ZEBZDE. ACR (MSBELSB)EASDE
Lo X ZI3EBMICEEPROMICREFESNE T . D2,
DS2788IIREFETONBCEET DI ENTEET,
ZO59dE. RETNAZN M) AESNTEHDS2788
SFRMET—F DA% EZR S EN B ST EA,

88.cSd

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
oC VOLT: Voltage Register MSB R
oD VOLT: Voltage Register LSB R
OE CURRENT: Current Register MSB R
OF CURRENT: Current Register LSB R
10 ACR: Accumulated Current Register MSB R/wW*
11 ACR: Accumulated Current Register LSB R/W*

MAXIN 21




LEDF4 X7 A4 FSANTE,
R FF7OVEET—IC

R3. ARV YT(EE)

DS2788

ADDRESS (HEX) DESCRIPTION READ/WRITE

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 O R/W

30 to 5F Reserved

60 to 7F Parameter EEPROM, Lockable, Block 1 R/W

80 to AD Reserved —
AE FVGAIN: Factory Voltage Gain MSB R
AF FVGAIN: Factory Voltage Gain LSB R
BO FRSGAIN: Factory Sense Resistor Gain MSB R
B1 FRSGAIN: Factory Sense Resistor Gain LSB R

B2 to FF Reserved —

LUZSDIER. 7T« TE— KTEERICEBNICEEPROMICREE N, BIRIZABICEEPROMASIFUHENE T,
F4. NS A—HEEPROMXEY TOY 1

ADDRESS (HEX) DESCRIPTION ADDRESS (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 50 78 RSGAIN: Sense Resistor Gain MSB
69 RSNSP: Sense Resistor Prime 79 RSGAIN: Sense Resistor Gain LSB
6A Full 50 MSB 7A RSTC: Sense Resistor Temp Coefficient
6B Full 50 LSB 7B COB: Current Offset Bias
6C Full Segment 4 Slope 7C TBP23
6D Full Segment 3 Slope 7D TBP12
6E Full Segment 2 Slope 7E VGAIN: Voltage Gain MSB
6F Full Segment 1 Slope 7F VGAIN: Voltage Gain LSB

22 MAXIMN




LEDF1 XL A1 RS1/VF &,

R RPOVEET—2IC

1-WireNX X7 1L

1-Wire/N\Z 3. B—DNZYZYEMEMEDZL—T
BRI ATLATYT, VILFROY TNZSEHRD
ZL—Th¥Emen/z1-Wire/A2T9d, >>J)LkOyv>
INZNF. ZAL—=TFNAZHN DEFEHRI N/
TY,DS2788I3L\ W EDIBEBEERXL—TF/INAM R TY,
INAVRAZE. BE. KA M ZATLRADOYA 2070
tYHTT, TN AT LDSBIF. 64E Y b
XY RNTPRLRA N—=RDIT7EBR. STy
=422 BLUT-WireEEAXXD4DD REY IR
[cR¥EEINnE9d,

64y by b7 KL R

&DS2788l3. HERFICTOIS LESNI-EBD64L
EYMEDI-Wirexry h7RLZZBATNET,
BAO8E Y MMI1-Wired 77 33— K(DS2788M
BEIE32h) T, RDABE Y MIBEBD ) 7 IVES
T9, =EDSEY MIFMDE6EY hDOUEITREE
(CRO)T9(R185H), 64EY hDAR Y N7 RL &
FINA ZIZREEE M= 1-Wire [/OER&ICK DT, DS2788
I$. [1-Wire/XZX 25 L)DEIZEEL <BAT=1-Wire
TJOMNIICLIED D TRBRIET DI ENTEZET,

CRCER

DS2788l3. ZMD1-Wirexw b7 KL XDMSBIZR#F
=nfz8Ew rCRCZEMBATINE T, 7 NLRXZITS—
BLTEETDEDIC, RAMZATLIFT FLAD
BADS6EY D OCRCEZEL. IN&DS2788
MODCRCELEEL F9 o RA TR T LIFZDCRCIE

EHERL. ZORRICHLTHEBZHBLD2RENHY
F9, DS2788I3CRCEZLEEET. CRCHA—H LA
TCHAV R T A=HEHTLZFIVET, CRCE
FLLERTDEFERBICENEREDBETF ¥ RILH
Bgonxd,

CRCIZ. F19ICRT EDICRRA MAITE D ML DB E
XORT'— hh' o DEEEFEODTERTDIENTESE
IHNVIRNII T TERTDIELTEFT, VF A
MD1-Wire CRCOZF#MIS. 7T Tr—3>/—R2T !
Y+ LDiButton#ERICAWSMEITRZE(CRC)D
g~ A%l (japan.maxim-ic.com/appnoteindex)(C
SEHINTWET,

K19MEKTIT. T LT FZEY MHOICHIERE
INEI, DB, J7IVI-RDLShHanTEY ~
IOUTNMNvENET, 77 I O-RDOBEFEHD
Ev hHANINDE BNTUUTZIVESHANSN
F9, DUTIBEBSDISEBDEY AT NDE.
IO MLPURBICCRCEIMRESNE T,

N—=FDO T PER

1-Wire/NZUZIFTHRDZ A > LW, /NI ED
BT INA ZISEEFIC/NZADERBID A RECH D ENEE
T9d, TDEHICIE. 1-Wire/ N2 EDET/INA &
FA—=TRLAVERIINSAZRT—MARZTAN
ENLTNRICERTDDELN S FY, DS2788(3.
F—TURLAVEBARSANER20ICRT NAE
AV 7T —RERO—WELTERLTIVET, /AR
YRGB EIFFHEMESIT. I LHARFE
ANHFEBEWNCERE L TER T2 ENTELT,

8-BIT CRC

48-BIT SERIAL NUMBER

8-BIT FAMILY
CODE (32h)

MSb

LSb

X18. 1-Wirexv 7 RLZDFER

INPUT

R e B ) T B S S

/
XOR

19. 1-Wire CRCEmR D7 0OY VK

MAXIN

iButtonigMaxim Integrated Products, Inc. DEE£FE=HTHD
Dallas Semiconductor Corp. DEFEIZE T,

23
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DS2788

LEDF1 XL 1 RS1/V1F &,

R FF7OVEET—IC

1-Wire/N2ld. /NZDINZY ZZIHITIVT Y TR
EHRATCNDRENHYET, 74 ORSHEIES.
ZOEIMDEE L THOKQAMHEREINE T, 1-Wire
INZDT A RIVIRREIZNA T, Ao DEHT/NX
DEZoT o3 aERRILRITRIERSRNETIT.
BTHrRDUY O3V EBIEICBREITDIEHIC/NE
A RIVREBICLTHELLRELNHY F9, /NZ2H120ps
(FA—=NNRSATREDBEIF16us) U EOBO—D
FICHEDE, NZXEORL—TF/INA XS Z OO —ERR
Uy MW REBRLT NS SO 3 EBWMIC
BTLZEY,

DS2788I3. BESLUOA—/NRSATD2DDBIE
HEET—NCTEIELEZ T, EEE— KII. OVDIHFD
ADOD YT LRITRES N, O 0 TIBERE Y,
FEODYI1THA=/NNRSA TERENRIRENF T,
Utz NIV T NS YO 3 & EET DEIlS.
OVDImFAOF/LIZTDZERLOD Y ILNIVIZHD
HEDELET, EBICBETDIHICIE. VILF/—R
INZEDITRTDT1-WireF/NA ZIHELBERET
FELEITNIZEY EF A, ZEEA—NREZATD
MREICTTD1-WireD& 1 22713, [Electrical
Characteristics: 1-Wire Interfacel DRIZEEH =N T
[AY=r: B

cSo¥o a5

1-WireZlR— hZ@ L TDS2788IC 7729570~
JJVISRDBY T,

o fEB1E

e XY hPZRLZOVVR

o HEREOV R

o NSO IU/F—H
CNOSDFIREEUTODETCHELLSEHBLET,

1-Wire/ XXDITRTD o3 ld, INAVRY
MRETDtY MULR, BRUOZHICHELS /NI ED
DS2788KEDMR L —TJHEBICEET D ILEXR
INIVZAD BB — 2 THEVFT, T
TRV, BRLSEESTBEDT/INA ZH/NZ EIC
HUD DRI EOTNBR I EAVRYICEATT,
LI [T-WireE5AX]DIEZSRBL T ZE 0,

xy b7 LRV E

INAVY 23, DELSEETBEDRL—TDEEAEEH
IT2E UTDONSTSTTEHRBIDRY N7 RLZR
AV RD1IDEREITDZENTEEFT, FROM
AV RDOZEIDEICIE, 20OV RICHIELE8
EY hDARI—-RABENRNICHEETET, K213,
Yy N7 RLZROY RO NSO 370~
Frv—hERLET,

Read Net Address [33h&7=(%39h], 2DV R
ZERATDE. NATYXZIIDS2788M 1-Wirev b
TP RLREFRIWMDZENTEET, 2DV R,
INZEICTEDZL—ThH25EICDAERTDHIE
NTEE9d, BHORAL—THEET DIBEIF. IRT
DR L—THERBICEELEIDETDEF—YDEREY
ZgUEFI(HF—TRLAIET1v— RANDHEA%E
HKELFET)e AT —YXLTUIXYDRNAOPE Y b,
DAV RICHIET DA XO— KZRNAOP = 0
(33hART)BLURNAOP = 1 (39hA#RT)ELT
BIRLET,

VpyLLUP
(2.0VT05.5V)

BUS MASTER
4.7kQ
Rx

DS2788 1-Wire PORT

Rx

Tx

Rx = RECEIVE
Tx = TRANSMIT

1002 MOSFET

X20. 1-Wire/NX A >4 71— X [O)ig

24
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LEDF1 XL A1 RS1/VF &,

R RPOVEET—2IC

Match Net Address [65h], 2DV R&EFEATS
ELINAVYZAZIFTT-Wire/NZ EICH D 1{EDDS2788%
BRNCT RLRAIBET DI ENTEEY, 7RLEBE
INT=DS2788MAH'EHmDHEE V> RIIEELE T,
FDMDINRTDIL—TF/INA RIT. #eEIVv K&
EHALTUEY MUV EFEEZY, 20OV RIG.
INZEDVEMEDZIL—=TF/INA RIERT D EH
TZEEY,

Skip Net Address [CCh], 2O vY > Rid, /NX EIC
DS2788H M AL M EINEEIZ, INAVRIDRL—T
D7 RLRAEEBELTTICHEI VY REXETDEDIC
LTRBESHOLET, NI EIZEHDOIL—TFN
A ZHBEETDIEEIT. ITIRTOZAL—THERIZXEE
TDE, BHREOBEIDVY R TF—IYDERERT &
HYUFET,

Search Net Address [FOhl, 2OV RA&FEHA
5L NAVAGIIBEEREZEODT/NR EIZERET D
IARTDRAL—TFINAZD1-Wirery N7 KL 2%
HBlTDZENTEZT, COBRBLEIZ, EV FD
SE . FOEY FOBHMOFEY . ISICEDEY K
ICWBREDEAHREDBEBIZRT Y TIL—F D
BERLTY, NAVRYIF. COBERIZTYTD
IW—F &2y N7 RLADEE Y MIBTEITLEY,
B4EY RIARTICDNWTIEIDHAITERTITDE, /XX
YRIISTEDTFNAZADT RLAEMBDZENTE
F9, ZOREBDOEFZEDRITICEODTHEIDT/NA AN
HAlENE Y, EfZSORY b7 RLARERDEEHIE
SRBEBICDL\TIE. Book of iButton Standards] M5& %
2R LT < & \(japan.maxim-ic.com/ibuttonbook),

Resume [A5h], 23OV RiZ. DS2788~\D 7~
CIHMAEEBEBRVILF ROY TREBICHITDT7—%
D2I—TY hEBLEZIEET, Resumed V> Rid.
DS2788IC 770X BI-UNIC64Ey by R 77 RLX
HERETDDRENLNENDRT. Skip Net Address
OV RICBITULVE Y, Match Net Addressav > R
F7-l3Search Net AddressIV > RAELLEfTEND
&, DS2788ICRE 7SI ESNET, DT
HEBESINDE. ResumedV Y RigEIZL >TDS2788
NDT O %ERIIRTZENTEET, NI EDRID
TFINARIZTOEBRATDETSIN O TFEINdl=H.
Resumed~ > RHEEEICXS T DB E T /N1 ADEFICE
HplEEnEd,

MAXIN

HEEOQV K

YR RLZOVY ROIDHERIRTIDE, /N2
VRAIZIIUTD/INS TS TICEHRBI DHEEIY Y KD
ENNEFEDOTDS2788DEEEIC 7 IR T DI EA
TEFE9, BSHEEDZRIDEICIT. 2OV RIS
928EY FDOARID—RHABENMANICHESTET, K5
ICHEEOV Y ROEHNZRLET,

Read Data [69h, XX], 2DV RiF. XEUF7ZR
L AXXTWHrEDT7—5%=DS2788h oA 9,
T RLZXXICHDT—FDRFIE Y MLSh)IZ. 7K
LZDsEMEY MMSh)A AT NIzBEICRAI DT
METDZIENTEET, 7RI, &/N1 ~DMSDb
NEEINDEEFMNICA I XY NENDH.
T RLUZXX +1DF7—5DLSbld. 7 RLZXXIZH D
T—FDMSbDBERICGRABMDZENTEET, /\X
YRAIDT RLZAFFhZ B2 TR aKxITdE. 7—5
AT 7 RLR0O0OBEHTEAERSN., 77 KL XIZ.
Uty MWW ADRET DETEHINICA T XS
INFEd, ATUVY I FE(Reserved)] EEBSNfz
7 RLRIFI, REEBDT—FEESATIVET, /N2
YRA&ZIE. Uty hNILRZERVCRead Datadv > R
EEEDOEY MNERTRTIEDZENTEZET,
EEPROM7OV D7 RLZAWSFHERYETD &
2 RORAMDOTF—45HRENnExd, EEPROMAS
v RORAMAD T —F#5iE | IFRecall Datad v > R
HMIETT, FLIIIAEYDIEESBLTLLZE,

Write Data [6Ch, XX], 2DV RiF. F—5%
AEY T RLZXXHBDS2788ICEEIAAE T, 77K
L ZXXICRFEENDT—5DLSbld. 7 KL ZDMSbA'
ANSNEBRICESACZENTEET, 7 RLRIE
ZINA NDOMSbHAEZTAIND I EBEFMICA oY
X hEnNdi=H.
7 RLZXXICRIEFEESNDMSbDBERICEZT AL EN
TEET, NAVRID T RLUAFFhZBATCEAAL%E
miFdE. 7RLRO0OTHES T EEEINET,
SIRWER7 LR, FH7Z LA BXuAOv o
SNIEEPROM 7OV IADELAAIIEBREINT T,
AEZELNA MIESAENFE A, OV IR N
EEPROM7O Vo7 RLRIZEBRAHETOE, PV RD
RAMAZEENF T, >+ RTIRAMMSEEPROMAD
F—&iR%(CIdCopy Datad VY RAWMETY, #L<
IETAEUIDIEZSRBL T ZE0,

25
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DS2788

LEDF1 XL 1 RS1/V1F &,

R FF7OVEET—IC

Copy Data [48h, XX], 23O v > KRiZ. EEPROM
T RORAMORBEZ. 77 kL ZXXXZE1§#19 SEEPROM
JOvID&EEEPROMEMICOE—-LET, OV Y
SInET7OvoNT RLR%&EREES DCopy Datadv > R
[FEEINE T, Copy Datad v RAEITFENTIVD
. EEPROML X ZDEECE Y MMITICERESI N,
EEPROM7 RL ZADERZITERINFT T,
JEEEPROM®D 7 R L XIC¥ I DAY EERA AT,
OE—METHRETOIIENTEFEY, Copy Data
AV RIE. 7L AR ERORMNDILE T YT
BT, ETICIStepc DB D DU T,

Recall Data [B8h, XX], 2 I¥ > Kld. ZEEPROM
TILORB%E. 7 KL ZXXIZI&# 9 HEEPROM 7Oy &7
DEEPROMZ v RO XEUIZHFUHLFT,

R5. #eEIv > F

Lock [6Ah, XX]o 2OV Rid, XEU 7 KL ZXX
HI&IN T DEEPROMAEY M7 OV &Y 7 (ERAH
RE)LEJ, Lockdv > RAEEITI BHEIICEEPROM
Loz2soOvoEy haIRETDIDELNHIET,
BEHLBZWNOVIEZRBSTEHICIE. OvoEY b
(EEPROML- 2%, 77 RLZ1Fh, EvY h06)& 11
BELEERICLockOV Y RERXRHITD2RELDHIET,
OvoEY MA0DIEEPLock IV ROERIICO Y &
Ev hENIBRELRZWEEIE. Lockdv > MIEME
BWFEY, Lockadvy RIZKkAMTHY ., OvoIni
TOVINDBEAAITEZ Ao

BUS STATE AFTER
COMMAND DESCRIPTION ggg-rMo‘:;No?_ COMMAND BUS DATA
PROTOCOL
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 48h, XX Master Reset None
address XX.
Recall Data | Recalls EEPROM block containing address XX to RAM. B8h, XX Master Reset None
Lock Permgngntly locks the block of EEPROM 6Ah, XX Master Reset None
containing address XX.
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LEDF4 X741 KSA/ITE,
R RPOVEET—2IC

MASTER Tx
RESET PULSE

DS2788 Tx
PRESENCE PULSE

MASTER Tx NET
ADDRESS COMMAND

33h/39n
READ

DS2788 Tx \ MASTER T / DS2788 Tx BIT 0
FAMILY CODE BITO 570
1BYTE Do27e8 Tx O CLEAR RESUME
+ MASTER Tx BIT 0
DS2788 Tx
SERIAL NUMBER BITO BITO MASTER Tx MASTER Tx
6 BYTES MATCH? MATCH? FUNCTION COMMAND FUNCTION COMMAND
DS2788 T
1%5% MASTER Tx DS2788 Tx BIT 1
BIT 1 DS2788 Tx BIT 1
MASTER Tx BIT 1
L NO_ | NO
CLEAR RESUME
YES YES
[ J [ [
[ [ 3 [ 3
 J [ J L] L]
MASTER Tx MASTER Tx DS2788 Tx BIT 63
FUNCTION COMMAND BIT 63 DS2783 TXBIT63
A MASTER Tx BIT 63
SET RESUME BIT 1 -
FLAG MATCH?
CLEAR RESUME
Y

XM21. v b7 ROV EOT7O—Fv— K

MAXIN 27

88.cSd



DS2788

LEDF1 XL 1 RS1/V1F &,

R FF7OVEET—IC

1-WirefE B 5%

1-Wire/SZI2IF. F—FDREEMERERTDIZHD
BREESAXOTONIIHINRETT, DS2788T
FRHIN 7O M. DEtE -2 (Y b
INIVRICHES TLEV RISV R), BAH0, ERAH],
BLUOHRYF—5D4DTT, TLEV /NI A
BREINSIRTDESIE. NIAVRZICEDTER
I,
DS2788&MBIEDBMBICHER NI —T &
R22I1CR_LEFd, Uty MILRIZHELS TLEV X
INIVZUE. DS2788h %y 7 RL 2OV Y ROFAN
EBHEOTNDIEERLE T, NAVRAZIE. trsTL
OBty MYV ZREERELZT(TX)e ZDHE. /IR
VRINETA U EBBILTREE— RICAWUET(RX),
ZFLT. 1-Wire N2 A S TIVT Y THRIRIZE ST
N ICERB S FE T, DS2788IIDQiHFNDIL LY Ty
EigHTDE. tppHDEFOTH Stpp DB TLE R
INIVAERELE T,

SAFZALZ2OY b+

EIANATALZOY M. INZAYZIHN -Wire/N 2%
OJSYINAEE7 T4 7)) LRy od—
LNICERBN T DEWBmEVE T, FAAY A LZAOY b
ICIFEBRAAT EERAOD2EENH I F T, INRTD
EIAATALZOY M3, FHEEEL ts oTT. BN
EIERFREA Tus. A UILBAtRec THDEDELE T,
DS2788Id. T4 A'\O—IlED/=#%D15us~60ps

DOBE(A—=INRZA TREDIFE T 2us~6usDE)(C
1-WireN2SA a2 )0 F00FF, o400
YT IBIINAThHNIIERAA D IThbNE T,
SA O T ORI O—THNIFERAZONTTHN
F9(H238M8), NNAVIINERAA YA LZOY K~
EERTDEGIE. NATAEO—-ICRELTHD
Bl T, BAAY M LZOY FORBBIAE15us (FF—/N
RS A TREDIBEIL2us)ARIC. 1 &/ \A |[ZERED
TIREBLDHF T, RAMERAKOY A LZOY b
E£WTDIESIET. NZATAEO—ICERFHL T, E1AH
A LZ20Y FOFHERIIO—-ICEFDODBRELHYFT,

EmUYALZ20Y

SRS LZOY M. NI AT -Wire/N X
SAEODYINA L)ooy oO0—LN)UZ
ERENIDEWMFVET, NAVRAYIFI. NS4 0%
DR ESTusDBEO—ICFEO>THOINEERL T,
DS2788WEMET—F ERETDIENTEDLD
ICTDRELNHIET, TDHE. NIAVIYIIFHEY
ZALZOY SOBBEL StrpyPBICTF—5 &S
> I9d22ENTELT, UYL ZOY MO
BEBFTICDS2788IE/N\R AL, INESNTIT
TILT Y TEAICE ODTNAICBEFHEINDELDICTS
ZENTEFT, IRTOZFWI YA LZOY M.
FRFE At 07T RANEEREA Tus. 1 0ILE
DtRecCTHDEDELFT, EFEMICDINVTIE, H23%
SRLTLES 0,

A/
A

— fRSTL

DQ

\

tRSTH

}47 tpoL

LINE TYPE LEGEND:
e BUS MASTER ACTIVE LOW

RESISTOR PULLUP

DS2788 ACTIVE LOW

X22. 1-WireD#ERL o —4o R
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R RPOVEET—2IC

VpuLLLP ---

GND ---

MODE:
STANDARD

OVERDRIVE

VpuLLLP ---

GND ---

WRITE-0 SLOT

WRITE-1 SLOT

<@ 15us —-r— 15us —por—— 30us —p

- 2us B><a— 1us —Prt—— 3us —p|

READ-0 SLOT

< tsLot tsLot >
- tLowo tLow
—
>1us
DS2788 SAMPLE WINDOW DS2788 SAMPLE WINDOW
MIN TYP MAX < MIN TYP MAX

15us —-<— 15u5 —-<—— 30us —p

2us g 1us —t—— 3us —p|

READ-1 SLOT

\

A

tsLot

|t tsLot

>1us
—» |
MASTER SAMPLE WINDOW MASTER SAMPLE WINDOW
<& tRD <& tRD

LINE TYPE LEGEND:

e BUS MASTER ACTIVE LOW DS2788 ACTIVE LOW

= = = BOTH BUS MASTER AND RESISTOR PULLUP
DS2788 ACTIVE LOW

H23. 1-WireDERAAY A LZOY bESIUFHERI A LZ0OY b

MAXIN
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DS2788

LEDF 1 X TLA F51/5(1&,
292 FPO EES—JIC
1RE S (o] bR

PK+ O T

5V
REGULATOR

LYYy | foosn e

| ——

N-CELL
LED1 PIO Li+ BATTERY
LED? Voo
LED3 |
/MAXI/ VA |
D4 pozgg W *
LED5 ovD
DATA © s DQ +
SNS Vss Oluf e | ORoT :
5.6V —_—— -
Rsns
Pk- O ® o
A4

NYF—=2
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