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DS2714: 4 77 NiMH Hijth 78 H 4%

ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative to Vss -0.3V to +6V
Voltage on DMSEL Vpp + 0.3V
Continuous Sink Current CC1-4, LED1-4 20mA
Operating Temperature Range -40°C to +85°C

-55°C to +125°C
See IPC/JEDECJ-STD-020A

Storage Temperature Range
Soldering Temperature

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 reliability.

RECOMMENDED DC OPERATING CONDITIONS

(4.0V < Vpp < 5.5V; Ta = -20°C to +70°C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Voo (Note 1) 4.0 5.5 )Y
Input Voltage Range LEDx, DMSEL -0.3 5.5 V
DC ELECTRICAL CHARACTERISTICS
(4.0V < Vpp <5.5V; Ta =-20°C to +70°C. Unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Current, Vpp Iob Operating mode 500 750 pA

Output Voltage Low, CC1-4. Vv VDD = 5.0V, 10 Vv

LED1-4 oLt lo. = 20mA (Note 1) '

Leakage Current, | VDD = 5.0V, 1 +1 A

CC1-4 LED1-4 LKe Output inactive H

Threshold Voltage,

-AV Termination V. v After ttHo 1.0 2.0 3.0 mV
Pulse high/low once

Mode Test Current, DMSEL IvtsT <5ms after power-up - 5 15 A

Input Logic High, DMSEL Vin (Note 1) \(;DZDV- Y

Input Logic Low, DMSEL Vi (Note 1) 0.2 )Y
After power-up mode

Input Leakage Current, DMSEL liLq select, -1 +1 A
DMSEL = Vpp or Vss

Threshold Voltage, Cell Test

Accuracy 9 VCTST—ACC RTMR = 80KQ -15 15 %

Threshold Voltage, Cell Test

Range 9 VcTsT-RANGE 32 400 mV

Threshold Voltage, Cell Voltage CC1= CC2=hi-Z

Low Vear-Low (Note 1, 2) 0.9 1.0 1.1 \Y;

Threshold Voltage, Cell Voltage CC1= CC2=hi-Z

Max1 VBAT-MAX1 (Note 1, 2) 1.55 1.65 1.75 \Y

Threshold Voltage, Cell Voltage CC1, CC2 active

Max2 VBaT-MAX2 (Notes 1, 2) 1.64 1.75 1.86 \Y

Threshold Voltage, Thermistor - Vop X

Min 9 Viummin | (Notes 1, 2, 6) 0??3 \Y

Threshold Voltage, Thermistor - V

Marfs old Voltage, Thermistor=1 v/ wwax | (Notes 1, 2, 6) 0.30 0?333‘ 0.36 Vv

Threshold Voltage, Thermistor - Vop X

Stop 9 Vtumstop | (Notes 1, 2, 6) 0'?39 \%

Threshold Current, TMR Pin

Suspend ltmr-sus 0.1 0.5 pA
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DS2714: 4 77 NiMH Hijth 78 H 4%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Presence Test Current, VP1-4 lpTsT 10 15 uA
Reverse Leakage Current, _ _

VP1, VP2, VP3, VP4 |LKGR VDD = OV, VPx = 1.5V 2 HA
ELECTRICAL CHARACTERISTICS: TIMING
(4.0V < Vpp <5.5V; Ta =-20°C to +70°C. Unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Internal Timebase Period tease (Note 5) 0.48 S
Internal Timebase 10 +10 %
Accuracy
Duty Factor, Fast Charge DF1 CCx 0.234
Duty Factor,

Pre-Charge/Top-Off DF2 CCx 0.0625

Duty Factor, DF3 | CCx Note4 0.0078

Maintenance Charge

Cell Test Interval tersT (Note 3) 31 s
Pre-Charge Time-out teche VecewL < Veat-miN 30.6 34 37.4 minutes
Fast Charge Termination .
Hold-Off Period trvo 3.6 4 44 | minutes
Fast Charge Flat Voltage . . .
Time-out 9 9 traT VceLL not increasing 14.4 16 17.6 minutes
Charge Timer Accuracy -5 +5 %
Charge Timer Range tCTMR-RANGE 0.5 10 h

Note 1: Voltages relative to Vss.
Note 2: Specification applicable during charge cycle with T, = 0°C to +70°C.
Note 3: One time slot out of every 16 available slots gets a Cell Test.

Note 4: One time slot out of every 32 available time slots gets a charge pulse.
Note 5: 0.48 seconds is one charge time slot. A complete cycle of 4 time slots (one charge time slot per cell) is 1.92 sec.
Note 6: Vramming Vrammax, @and Vruw.stop are fixed ratios of Vpp. Their ranges never overlap.
Note 7: Iwrst current is applied as a source current and as a sink current within 5ms after power-up.
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DS2714: 4 % NiMH HEib 7 H 2
5138
El) 2R ke
1 cC1 FEE s 1, PamokoclEb 1 fI7EH PNP 4.
2 cc2 FEEEFER] 2, RO 2 17 H PNP 4.
3 CC3 Fo R EE 3, Bk e 3 7S PNP .
4 cc4 FEEEYER] 4, EMBOCHTHTh 4 (R PNP &
5 LED1 LED 1, I¥z) LED iRtk M. Wonriit 1 fPIRES.
6 LED2 LED 2, ¥3) LED WiRRFABEHME. WonHih 2 FPRE.
7 Vss Bk, LEDx 5] IR ENEE . P Ves 5 IIESA M .
8 LED3 LED 3, ¥z LED iRtk M. Wonriit 3 FPIRES.
9 LED4 LED 4, ¥z LED WiRRFABEME. WonHih 4 FPRE.
10 DMSEL BRI RE, EPE LED NERAIR .
11 CTST Bt AU R, VPR PR .
12 TMR SERTARHLE, 15 E T I ),
13 Vop ELIFHIA, 28R B (4.0V & 5.5V).
14 Vss BfEH, PERIEREGIM 7. B Vss 51T SR,
15 VP1 BLERI 1, FIh 1 IE BRI .
16 VP2 BLRAI 2, Hith 2 (M IE R AN o
17 VP3 BRI 3, Hiit 3 I IERAS IS o
18 VP4 BLRAI 4, Eh 4 [ IEMAS I o
19 THM1 PR 1, AR 1R 2 R AR .
20 THM2 PCERRE 2, I 3 I 4 (B A .
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B 1. GHERE
VDDo IAS
1
@Ilator
[ State Machine V(:;de
CC1 DJE}——— . Temperature
Measurement
CC2 = }7 k Presence Test
ccan E} — ¢ Y
CCa = E}i k Pre-Charge
LED1 D—‘ E}—_ - L
Fast Charge
LED20— @I &
L Cell Tests
LED3o— p——— \
- | ( Y
LEDdo @l Top-Off Charge

\ 4

Charge

0.1uA 9

Maintenance Charge

SUSPEND

50f12
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DS2714: 4 757 NiMH Hijth 78 s

& 2. REE

VeaTr> 1.65V
b OR
resence T<0C
POR VDD > 4.0V OR
Standby power TEST
Cox=HiZ COx = HiZ T>45C
LEDx = Hi-Z

LEDx = No Battery

t <PCTimeou

PreCHG Vear< 1.65V
OR CCx = Active 6.25% Vgat > 1.75V _—
Vore <1V LEDx = Charging

Vorr > 1.65V
t > PCTimeout

OR FAULT
T>50 Standby power
OR CCx = HiZ
Vore > 1V Von > 1.75V LEDx = Fault
AND

t < PCTimeou Von > 1.75V
AND Cell Test (asynchronously
T <50C

CCx=HiZ

from anywhere)
LEDx = Charging

FAIL:
Von-Vorr > Verst
Von > 1.75V
16 clock

t < Fast Timeout interval

Fast
CHG

CCx = Active 23.4%
LEDx = Charging

%
N

-AV detect
OR
t> Fast Timeout

T>50

t < Topoff Timeout

Topoff

T>50 MAINT
C H G OR . CCx =Active 1/128
CCx = Active 6.25% t> TOPOﬁ Timeout LEDx = Maintenance

LEDx = Charging
NOTE: Vgar = cell voltage notin charge state .

V orr = open circuit cell voltage .
V on = closed circuit cell voltage .
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DS2714: 4 757 NiMH Hijth 78 s

B 3. DLRISE]: R E R HL IR B 78 FLAS

Current
Sourcg FCX718

10KQ
) FCX718
10KQ
FCX718
‘ M
10KQ
s s FCX718
10KQ VDD
10KQ 103AT-2
100Q§ 1om§ 100§z§ 100Q
CC1 THM2
CC2 THM1
CC3 VP4 103AT-2n A A
cC4 VP3 [— ——
EN) 330Q
#5VDC — gy LED! VP2 ]
D W\ LED2 VP1 T T T
. 2300 I—VSS VSS I
I_H W LED3 VDD I—5
D W LED4 TMR
DMSEL CTST

80KQ L
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DS2714: 4 77 NiMH Hijth 78 H 4%

TR BB

FEHSE

AR L AR =R 72 Ud 8 4 O NI DS2714 L, LSRN B A b R AR N, BRAE SR
I IR A e Fe U RE T 4R N G EEAT IU7E A A AU, DA L X R B T H P Pl it bR 78 vl s M BIRGR PE  1F
P BRI NS, LR R TR S Vearow (1V). B, FEHGERIEA P T BB, it
B Bt 1 S I DU G el Pt LA S AN T 7 L A 1) NIMH it 540 e v o B2 i bl 2 I T~ 50°C (T
REAVECRRE THMA. 2 4830), it TR LR AT Vearcow (1.0V)5 Vearmax (1.65V)Z 1), I H HLt 78 f H FRAIG
T Vearmaxe (1.75V), UK it AT Pl 78 . wladiad-AV (571 HL e AR A B Bl 2 v s Ao AR 2 Rt 7 v
BT el B DO st 58 42 78 WL o V7 788 I ds it )5, IE N TE BRI 4R 47 78 s B, DRAIE HLTB 58 42 783 .
AR A 78 R B A O R b ) de K R I JLSE AR 8 AN TRDREA T S R A A B sl 2 A2k 5, DA
WML 7 LR o BT HL HLPR R T Visarmaxe (1.75VPREAE B PFIE NIRRT 50°C (WA 1)PRH &%
PEE NSO FRIRZS . BRI T8t A 0 R se HUIRAS o SN IR i, R ST P2 35 v it
(78 RS o W ALK IEAE 78 F IR R ithgfc gt AT R AR (1 S50 S5 A AT S s AR DIDIR S, i AS 2ox Hoftb ey
M 7 P IR 2 = AR R

FHEE

DS2714 0fF 4 ML FE IS (FiA) . SRATRERG 28 20800 4 Mkl 7e i — Ik, RETT AL S N R) 2 0.5s. 78
FEL 85 B FEL T PR AR AN 2 55 M Al PR ) 78 P P TR 78 R - CCx 3 | A s A b DAy 4 r b i 3t 78 r ikt
Plt, wTRUCRHIFB e . &4 COx 51 IAIK o 25 LUt 58 A A . A7 WLVl A TS PR B DR TR F, - AR I
FBNTE A, TN 78 BN 4E 5 78 0L I il FLAT . ] 3 Fion S5k 7R LA 2A (R HLRIE A 4 755 Hijt 78 A 1S 0 o
R FELI ) PR e H LRI 2A x 0.25 X 15/16 = 0.469A. (1T REA HLIth [F 56 16 AN 70 FUINT B FH F--AV Al
BHETINA, AEIX BN o)y Bt s e e UL, DAL BE R LUR B 15/16, B0t 78 LA TR JRE IR A 24 L RE B Bl 115
AN AN 22 L, I ZIRE G L R S A

FE AN B R A E R

55
Full Performance |

Valid NiMH

VDD, Volts

Below Operating
Voltage Range

Charge Range
Abs. Max
e
S

7 Low
Temperature
A Range
o Operating
] § High Range
40 2 0 0 & Temperature
» & Range

TEMPERATURE, DEGRES
CENTIGRADE

40—

PR IR A A B R A AR
W RS A PR O I B AT A R AR B E I 5 78 B RAE RO TS HUE I 4%« ¥ S N a8 DL TS
HL IR BT LA SR I 3 o LA bR 3 70 WL/ 78 ) BE A1 AT ) 5 I 45 o
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DS2714: 4 77 NiMH Hijth 78 H 4%

FEHLE I 2%

76 HLE IS st M 00 DR 7 FURIE SE B B AR R R I 8], R AEREAN T BURI T AR I A7 IR I 8] 472 TMR 5| JIAT
Vss Z A (AN HLFH 0 o S ILIEFEAN R HL LR, S8 1) SCHF 0.5 /NI 10 /NN (1 PR e HUBE N IR [R] AT 0.25 /)
22 5 /NN RGVE TSI I 1] . i SRAE PR T8 FE B BOE I g 1, e I as A2, JFREANIF el B V78l
I A T Ay R 7 LR NS I RO FR) = o 9 7852 N it HH A EANHES TR i Bl o R B0AT DL I 2 B T o o5 4 20K
BEE 78 HLIN )

t=1.5*R /1000 (B 1B B4 Ay 3 46)

Hid
MK TMR Slffaas, AR e i ERE . HolJ5 ey COx Harth Ay Bl [R5 1B 78 i vk IS ALRZSHL, B
A7 58 I A A S AL 2 ALl AR

¥ B A

7 THM1 8¢ THM2 (THMx)5 Vss Z [Al1EH:—A 10kQIIFME NTC #BHFH, 7& Vpop 5 THMx Z [ali&E#:—A>
10KQIF i B HIBH, W) DS2714 v LIRSS . O 7RSI ity B S A2, WORE PR B SR S it i . THMI
AR HL B S A R 1R 2 2 18], 1T THIM2 B e BH U S 50 7 it 3 1 4 2 JR) ot mT DK A i Hi B3z 28 F
HBCE, DO A IR . K THMA ORI THM2 SEEAE ke, AT LU BB e BELRT ff 5 FiE BELAS 00075,
J& o AT LAE A THMX 5 |J05% 42 20 5N B 23 e 85 (B BE A 1 AR R BE 55 /M (R0 SV FR BEL 5 ML T BR 2 T 11 L)
S oA i P R A

Bi%. BERELR

MUK HHERE ) 10kQ i B L BE AT 10kQ AR RIS, THMx B NP R TTBE (Vravemine Vravovax) BRBAE
H: 0°C < Ta < 45°C Wi m iy, fEdhidimmadfErd, 4 THMx 3t B RIE 2] T Vrnwstor (Ta> 50°C), NJZ&
IEPE s, TFUETF 7B B . fETRAS B BY, 45 THMX 3 ) B 38 3] Vramestops MBS AEHE AR ERIR S o

# 1. THM1. THM2 IR

TEMPERATURE
THM RATIO | THERMISTOR Eorwal
THRESHOLD | OF VDD | RESISTANCE | Semitec 197-103L AG-AO
103AT-2

173-103LAF-301

MIN 0.73 27.04k 0C 4C

MAX 0.33 4.925k 45C 42C

STOP 0.29 4.085k 50C 47C

Pt B P IR

FIH Vear-Lows Veat-waxt 1 Vearvaxe [ TR, 254F 0] DU REAS st o R i e AME R B KB . L, difE R e
WA/ T Veatmaxt [ TIRA B AR R . Veatow [ TIRYUE TR 78 B2 BE 2T mim s, D&
RTINS AT 78 HL B BEE N PRI 78 FRL B B . — BLFGRTRIE 78 L, BERG 2s 28l it i 5 Vearmaxe TR T —
PG o b ke AR AE 78 FaAE 1 5 | I (CC-4) 28 0 A 3 (I FEP ) HGRUE T4 %) rE It B AT 78 v I 2o 1 78 HL 4 ol
SUEA R it sE i, A R CIAE Vone 78 RIS ITC R, At R 8% 9 4F Vores WIHER Von K
T Vearmaxe, W7, FEERMEDRE. FFE, WHR Vore KT Veatvaxt, WHEIERH. BoRilbEtEil. 76
LU N = e B s S A 1 = (s o U Y e 1 = (5 /ey 583 2 S T G A7
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DS2714: 4 % NiMH Hijth 75 v 2

CERRIREY

DRAEXT M BEAT PRI, DA AR S A v AT s, LUACHRIRINIMH . AT NiCd 7S L it . 28—l
TSR AN Rt 78 FE R (Von) IR0, 28 il 2 A 2 T % it L s (Vorr) S5 (Von) 2 25 BERE 2s, 2 PFXTE
T I VonS Vearmaxe [ TRREAT — IR EE G AR R FpT B, 28 R I I Von - Vore 5 FLTHLIN K [T R
(Versn) AT HEEE . W Von - Vore > Verst,  TUHLIIIER R Me . B> H b (R a0 SRl b AT, DT b el b A 0
H R BRI I e AN it . VerstlB I CTDT S| S 2 [ FL B 5, FRFRIT) 100mV R 8% 2 tHiEH2/ECTST
Vs Z [A][1) 8OKQHLFHA 52 (1. BHBTITBR G H T 554 32mV A 400mV. K EAT DA I i 1 1) 28 2R 1 2 FH
PUITRR:

VCTST = 8000/R (EE,EE‘&%JV)

-AV MR R L TR

FEPR I 7 FUTE], A I SR ) e e DU R AT LA, Rl 2] r s v R T BRI 1 2mVI, BIACH HB-AV. 7E
P 7 RN AR LN, A — BUE IR RN T-AVAS I, ARG ISRk e . ZEZIEIR N ) 2 Ji5
BIZH 16 NI HERRR, AR E— I H R (R FERTZY 31s, CCxICM). B it rith o R AFAE K T 2 B A7
T DS AE R, PR %I AR A B KA . S B i AN TR, PR Fr e RAE I BN e s n S it
ATHOAR . an St ri R B BRI -AVI TRV Ay mVILIAE), 2 RPidi s i an R it s R R AR, Ui
B NAEFFSE 16s (treat))o, ssfFZOLPUE R, TR

FIE. PREMEF TR

FEFEFE AT RSN, Fe LA 4% EU 9] B0 it el i 0 LR AL ALY 1 /16, it &5 16 A ek #E4T— Ik
ik a L, BT 45 R I, A DUAN S 78 N B P ) — Ao TR A R TR S T A H L
MR 0.286. 1EiF AT, e BN 5, 7 RAE ALY 78 RS T UE I 78 B AR RN
1/128 i) HiL it 70 FEL (R 1 L UAE 2% 32 AN 78 HEUINF B P 8 —A) o BB (SR R T bR 78 FL IS LU L T4
{HI1 3%, Zed L RRE — ERRSEE 2T T IBCT At elE s TMR 51 IAE DS2714 FBrdE A sl it 12 Hokd i
o

CCx %
CC1 % CC4 5Nt Tk d i, KA R, H TR R R U 2 NIMH Hith . 76 78 HI], G ek S i
FIARAS 5 HL I I 78 MRS DA AT 78 e it i K o

RIEFE

Z2% K 3 N i E, CCLEHIPNPITIC, FEHIRALRE 1 it . CC2 #HIPNPIFIR, 25 i i
2 PR R, DLRSHE. AR TSI B, TR KR AR tHOL, AT B MU NN R o R84
R R TS F I, AR P 0 F T T R 0 RN RY T Rl rRCA e B 16 A FE ik,
A ML CRL) 31s1Rk), il iy (3 PR rpL it RO O 5 A0 78 L LIS (20 70 A0 Vore: AV on) o TRE T HLIHL AT
A7 FEH, R RE Y Rt T DG T A it e il se v, T AN S B AR s i i) FE R R e Y NI T S L B OA
TR At A I i (NIMHENIC) R IR AR, K2 5 b it i e v, T L P U T A T 78 i
HERI5E 478,
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DS2714 B 7K

N N +1 N +2 N +3 N +4 N +5 N +6 N +7 N +8 N +9 N+10  N+11
|11213]4]1[2]3|4]1]2|3]4|1]2]|3]4]|1|2[3|4]1]2|3[4|1]2|3]4]|1|2]3|4]1]|2|3]4|1]2|3]4]|1|2[3|4]1]|2|3]4]1]2|3]

Cell 1] | [ ] [ ] [ ]

cetz [ [ Tl [l T1 [l Tl v [] e

Cend [ [l fl [l wee [l 1 71Tl Tl Tl Tl ]
Cell 4 ]

1 Hth 2 BRI B
20 Wit 3 BRI B

FEARIS PR, Bk R B A S i 78 it it 1 AE T e iR (P 7S N P S5 9 R I P AR D), R 4 A RTINS BSUstAT— A Fe bkt
FL 2 Ab TR S R AT B WIS, (RS N+7 AN BLE AT 7El BL(E 1)

it 3 b TR 7e FBY Br o £EVE 2 FITARYE I ) B A HAT VIS . 2 R AR B E NTFE AR R 45, DRIk Sk AT PRid 78 H

R 4 Kb TEd 7e B, BERR 32 NI ER A — D sE slkt
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LEDx #iH, Bk

AT LEDX RN, W FeHURAS . YLEDXIERUN, St b Bk A . LEDA SomVP A STt it g
KA, LED2S VP2 I b RS, LU HE. LEDS I LME SEA 2. = F 7 232 1]k 7 Huth 4.
LT T AER A 78 kst FLED M % Fh S5k (DMO. DM1. DM2).

® 2. W, BB 78 HUR A E

Display Mode Charge Activity
DMSEL pin No Battery Pre/gﬁz:ggg—off Maintenance Fault
DMO Low -2 Low oteshiz | odssrie
DM1 Float Hi-Z Low Hi-Z 8_'1 22 h?vé
DM2 High Hi-Z 016ty Low 0 10s tiy

HAefE B

(A EH B0 LA S B P RN R I A, Wil i 3 B4 BAR B, 8 Ariflwww.maxim-ic.com.cn/DallasPackinfo. )

Maxim:t 5t 7p 4k

JE 518328 4 MEB4ni4 100083
S 800 810 0310

H1if: 010-6211 5199

f£H: 010-6211 5299

Maxim /Dallas Semiconductor 7~x/Maxim, i A SFHI AT 1S (E/H B 57, A0S PR EFIFF ] Maxim ZR BT AT 1T 1] A (T AT ARG HT 48 T 1520t 5 FLAIHRS 19
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© 2006 Maxim Integrated Products, Inc. All rights reserved.
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	(4.0V ( VDD ( 5.5V; TA = -20(C to +70(C) 
	Note 1: Voltages relative to VSS. 



