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BIREF e I & EIEIC

ABSOLUTE MAXIMUM RATINGS
Voltage Range on CGND1, CGND2, and

SGND Pins Relative to AGND .........ccooeviiiinn, -0.3Vto +0.3V
Voltage Range on VIN, CHG1, CHG2, and

CGATE Pins Relative to AGND...........ccccoienn. -0.3Vto +16.0V
Voltage Range on CHARGE, FAULT, and

DONE Pins Relative to AGND .............ccoceene -0.3V to +16.0V
Voltage Range on Any Other Pin Relative

O AGND .o -0.3V to +6.0V

Continuous Sink Current on VIN, CGND1,

CGND2, SGND, AUX, BATT+ Pins .....c..cccooenn... 750mA each
Continuous Source Current on CHG1,

CHG2, and LX PINS .....ooooiiiiiiiiieiicee 750mA each
Continuous Sink Current on CHARGE,

FAULT, and DONE PINS ......ccoooiiiiiiiiiiieii 20mA each
Operating Temperature Range ............ccccooeenn, -40°C to +85°C
Storage Temperature Range .............cocceveenennn, -55°C to +125°C

Soldering Temperature..............ccccc.coe.. Refer to the IPC/JEDEC
J-STD-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 OPERATING CONDITIONS

(VIN = +10.8V to +13.2V, Ta = -20°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Charger Supply Voltage VIN (Note 1) 10.8 12.0 13.2 \
Aucxiliary Supply Voltage Vaux (Note 1) 3.0 3.6 \
Battery Voltage VBATT+ Operating as input (Note 1) 2.7 5.0 Vv
LED Voltage VIN
(CHARGE, FAULT, DONE Pins) (Note 1) 0 +03 v
Charger Enable (ENC) (Notes 1, 2) 0 Vf%'/;s vV
Switcher Enable (ENS) (Notes 1, 2) 0 X%"; v
CHARGER CIRCUIT ELECTRICAL CHARACTERISTICS
(VIN = +10.8V to +13.2V, Ta = -20°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VIN > VuvLo-cHG (Note 3),
Charger Idle Supply Current IIN VAUX = 3.3V 1 mA
|AUX VAUX > VTRIP 100 HA
VAUX < VTRIP,
Regulator Supply Current IBATT+ VBATT: > Vs_ecp, ENS disabled 100 150 HA
(Note 3)
VIN=V = 0.0V,
ISLEEP IN= YAUX 10 HA
VBATT+ < VSLEEP
Caias Regulator Voltage VCBIAS 3.3 V
CgaTE Regulator Voltage VCGATE VIN-4.0 \%
CgATE Capacitance CCGATE 2.2 uF
Cgias Capacitance CcBIAS 0.22 uF
Enable Logic-Low (ENS, ENC) ViL (Notes 4, 5) 0.4 \
Enable Logic-High (ENS, ENC) ViH (Notes 5, 6) 1.6 V
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BIREF eI & EIEIC

CHARGER CIRCUIT ELECTRICAL CHARACTERISTICS (continued)

(VIN = +10.8V to +13.2V, Ta = -20°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Enable Hysteresis (ENS, ENC) VHYS-EN 35 70 140 mV
Pulldown Resistance (ENS, ENC) RpD 100 200 300 kQ
LED Outputs Low _
(CHARGE, DONE, FAULT) Voo |loL =10mA 10 v
Fault LED Flash Rate fFAULT 4 Hz
Preconditioning Charge
Threshold VMIN (Note 1) 2.55 2.60 2.70 \
Preconditioning Hysteresis VHYS 50 100 mV
o,
Preconditioning Charge Current IPRE VBATT+ < VMIN 5.0 10.0 15.0 IéHO(;
Precondition Timeout tPRE 27 30 33 min
Charge-Current Range | Charge current determined by RSET 0.5 1.5 A
(RSET Resistance) CHG (Note 7) 50 1.6 KkQ
RSET resistor tolerance 0.1%, o
Charge-Current Accuracy |IERR-CHG Rsns = 0.050Q -5 +5 %
Overcurrent Clamp loveErRcURRENT| RSET = 0 or Rsns = 0 1.7 2.5 A
Constant-Voltage Threshold Vey C‘harge voltage determined by MARGIN 36 40 46 v
Range pin voltage
MARGIN Pin Leakage ILEAKAGE -2 +2 A
Constant-Voltage Charge
Accuracy VERR-CV 25.0 +25.0 mv
Charge Termination (CV) Current | ITERMINATE | In constant-voltage mode 4.0 5.0 6.0 Ié’HOCi
Charge-Restart Threshold VpeLTAa | (Note 8) 94 95 96 \/;’C?/f
Safety Timeout Range 1 10 hr
. tSAFETY

(STMR Resistance) 22 220 kQ
Safety Timeout Error tERR-SAFETY | RSTMR = 22,000Q -5 +5 %
Battery Charger Switching Period | tsw-cHG | Full load (1.5A) (Note 9) 0.83 1.00 us
Charger Undervoltage Lockout VUVLO-CHG 8 10 V
High-Side MOSFET IcHG = 1A, VIN = 10.8V
On-Resistance Rbson-cp (Note 10) 0.4 Q
Low-Side MOSFET On-Resistance | Rpson-CN | IcHG = 1A, ViN = 10.8V (Note 10) 0.15 Q
Reverse Leakage of Charge FET

| VIN = 0V, Vgv = 4.2V, ENC = 0V 1 A
(CHG1, CHG2) REVERSE | VIN =0V, Vgv ,ENC=0 0 H
Forward Leakage of Charge FET _ _ _
(CHG1, CHG2) IFORWARD | VIN = 12V, Vcv = 4.2V, ENC = 0V 10 A
SNS Leakage Current ILkGg-cHG | No charge current, ViN = 12V -2 +2 pA
Startup Time tSTART Using typical application components 1 ms
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BUCK REGULATOR AND POWER MUX CIRCUIT ELECTRICAL CHARACTERISTICS

(VIN = +10.8V to +13.2V, Ta = -20°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Auxiliary Input Trip Threshold VTRIP (Note 1) 2.85 2.93 3.00 \
Auxiliary Input Trip Hysteresis VHYS-TRIP | Relative to actual VTRIp 50 80 150 mV
Multiplexer Delay {BREAK Switching to/from BATT + ’ us
Break-Before-Make (Note 11)

Power Multiplexer On-Resistance Rmux IMux = 1T0mA, BATT+ or AUX source 0.6 1.0 Q
Regulator Output Voltage Range VREG Set by Vp|v pin voltage 0.9 2.5 \
DIV Pin Voltage Range VpIv 0.4 VREF Vv
Regulator Output Voltage Error VERR-REG | (Note 9) -5.0 +5.0 %
K
LO_BATT Pin Voltage Range VLO-BATT 0.6 VREF \
VREF Voltage VREF 1.220 1.238 1.260 \
VREF‘ Load Rangle IRer 1.22 126.00 uA
(Equivalent Resistance) 1000 10 KkQ
Buck Regulator Switching Period | tsw-ReG | 50mA (Note 9) 500 ns
Regulator Undervoltage Lockout | VUVLO-REG 2.45 2.70 V
igllthC ggglztz\?/]ecre RDsoN-sP IE?AUTTT_Jr 1:0 ?;?)CP\?AUX - 0 (Note 10) 0.6 @
?I;vl;(': gzzsgfe RDSON-SN IE?AUTTT; 1:0 %T)/\A\/?\?AUX = 0 (Note 10) 12 Q
nFET Off Threshold |OFFN 0 40 80 mA
w0 70 00 | ma
e
VREG Pin Leakage ILKG-REG -2 +2 uA
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THERMAL PROTECTION CHARACTERISTICS

(VIN = +10.8V to +13.2V, Ta = -20°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
THM Pin Internal Pullup Voltage VTHM (Notes 1, 12) VCBIAS \
THM Pin Internal Resistance RTHM THM to Cgias (Note 12) 9.8 10.0 10.2 kQ
Thermistor Overtemperature Ratio to
HALT Threshold VHOT (Notes 12, 13) 0.271 0.283 0.292 VCBIAS
Thermistor Overtemperature Ratio to
Resume Threshold VHYs-HOT (Notes 12, 13) 0.3055 VCBIAS
Thermistor Undertemperature Ratio to
HALT Threshold VcoLb (Notes 12, 13) 0.727 0.739 0.748 VCBIAS
Thermistor Undertemperature Ratio to
Resume Threshold VHys-coLp (Notes 12, 13) 0.714 VCBIAS
Thermistor Disable Ratio to
Threshold VDISABLE (Notes 12, 13) 0.02 0.03 0.04 VCBIAS
Internal Overtemperature
T N 12 1 °
Protection Threshold CCCV PROTECT_CCCV (Note 12) 60 C
Internal Overtemperature o
Hysteresis COCV THYS-PROTECT_cccv | (Note 12) -20 c
Internal Overtemperature T (Note 14) 165 e
Protection Threshold MEM_REG | ' HOTECT-MEMREG
Internal Overtemperature THYS-PROTECT
- | (Note 14 -1 °
Hysteresis MEM_REG MEMREG (Note 14) 5 C
Charging Current Reduction o
Threshold TCHOKE (Note 12) 100 C
Charging Current Reduction Rate TCHOKE_RATE (Note 12) 133 mA/°C

VcIN is equivalent to Vaux when Vaux is greater than VTRip, otherwise VcIN is equivalent to VBATT+.
Supply-current specification is only for current drain of the IC and does not include cell-charge current, load-supply cur-

rent, or any external resistor bias currents. The only exception is Is_gep, which does account for complete current drain of

Note 1:  All voltages referenced to AGND pin.
Note 2:
Note 3:
the lithium cell during low-battery conditions.
Note 4: Below this voltage, the input is guaranteed to be logic-low.
Note 5: Operating from 3.3V +10%.
Note 6: Above this voltage, the input is guaranteed to be logic-high.
Note 7: Assumes an Rgns value of 0.059.
Note 8: Relative to Vgy.
Note 9: With recommended application circuit.

Note 10: Includes complete package resistance.

Note 11:

Note 12:
Note 13:

Note 14:

This specification is from the rising or falling edge of ENS to the closure of the switch and includes whatever delay is in the
internal logic and FET drivers.

Applies to charger.

Multiply these values by Cp|as voltage to get value in volts. Recommended value of resistor in divider network is 10kQ +1%.
Tolerance includes tolerances of internal resistance and Cgas voltage.

Applies to memory buck regulator.
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= 1

FROM ANY STATE

ASYNCHRONOUS ) ENC TRUE OR
POWER-ON RESET (POR)

VearT > Vo
INITIATE*
DONE LED ACTIVE
TIMERS RESET VBat: < Voiv
NO CURRENT FLOW
DONE
DONE LED ACTIVE
VBATT+ < VmiN ’ y TIMERS RESET
BATT+ XM'N NO CURRENT FLOW
PRECONDITION CONSTANT-CURRENT CHARGE
CHARGE LED ACTIVE VBATTs = Vi CHARGE LED ACTIVE
PRECONDITION TIMER ACTIVE SAFETY TIMER ACTIVE
CURRENT REGULATED TO Ippe CURRENT REGULATED BY Rggr** ISNS < ITERMINATE
ENC TOGGLED FALSE
THEN TRUE OR POR SAFETY TIMEOUT
recDTON VBATT: = VMARGIN CONSTANT-VOLTAGE CHARGE
e CHARGE LED ACTIVE
- " ~ SAFETY TIMER ACTIVE
CURRENT REGULATED BY Ruarain
FAULT LED ACTIVE, TIMERS INACTIVE,
NO CURRENT FLOW

SAFETY TIMER FAULT CONDITION | g———————— SAFETY TIMEOUT
TEMPERATURE FAULT CONDITION /

\, RETURN TO {TTHERMISTOR = Thys-HoT AND

PREVIOUS STATE ) TTHERMISTOR = THys-coLD AND
Tps2731 = THYS-PROTECT

ASYNGHRONOUS FHERMISTOR > ¥HOT OSR
FROM ANY STATE THERMISTOR < 1COLD

Tns2731 > TpROTECT

*VIN > VyvLo-CHG, Vaux > 3.08V MUST EXIST BEFORE CHARGER OPERATES.
**IF THE DS2731 DIE TEMPERATURE EXCEEDS TgHoke, THE DS2731 BEGINS REDUCING CHARGE CURRENT BELOW THE Rsgt VALUE TO PROTECT THE IC.
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B BE RO A A T OV, 75 U 4 3 3R ] 5 0E 3 TAF:
O S E AT MR SR . A FECV R B R,
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FCFEL A LG ELA RS BT T BB, AT PRI B i 160°C
IR U R . 24 B 2 L 160°CAIR 20°C I AT SEHL . 78
PR i R B O LA R B o . 2N B 5 100°C Iy
CCCV It HLER I IR K U133 mA/CC /NI, SRR E Ak 2
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THGECRBL A

{EEEFFE 75
ENCH| b m P ARG A, AT HREF . MR,
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B ER 5%
FC R i EL A 22 4 I e A2 1 7 R R 00 9 R R R] .
PR L 10/ 5 5 o A T L S B 25
RLUL, T 58 L e A BIR S IF Bl . BRI E T B
S ENCHI IR ARG fh s, SR gkgidtfr. HEFE
Wt ACCHE, SIS A T4 B8 8 3h I E CV AR 4k e
T, B B ESTMRIN .
R

0.1647 x Rgrvr = t (CBAH2 HFY); Rervr = R1 + R2

HrR1AMARGIN 532 [A] 4 HBH , R225STMR 5MARGIN
Z [B] 9 LB«

HSEFAFIN

FEL Y35, 5 AT DA GF A RS FLBE R AT W . THM B A&
R DB BT N EI0kQHFE Fhr. B,
% 5| A 20 = T Vays-Hot K T Vays.colp. #

R 1. AR

THM 5| A Ez #m] 28 F s B Th BE, R e fL i 72 5
FIok. FEN, WRTHMS| P EERT VyorHE K,
M s as e, EREETEEE T VaysaorBE. A0
ETHM S| BB E & T VeoLp B E, MIFEH 8,
I EREE KT Vays.cop®BE. 7EFRBEHEIE, g
FERT AR RS, FETEIL IR M) 2 A5 Ry ) e 187 4 A .
24 H B S R SRR S R, E I R AR RIS . =Y
TET% 5| %42 10kQ NTCHE L FH

FTEREIE TS
CHARGE. FAULTAHIDONE 5| # Al DAE A ¥ 715 5 8 LED
W she; XTI IFE . FEHERT, CHARGES| R
R . 24 70 FL AR AR I 2] Lt FE /& 1k & TrprvinaTe, T
DONE 3|75k, 3f H.CHARGES| M N & A . RAAE
0] 70 FRL L R (e L B 22 4 B B AR BSDRS . FAULT 5| RL4Hz
B3R 7Y, T CHARGEHIDONE S| JHIZS 4 &P 2 .
i L AT OV, NIFAULTS IR 3578 B 2 R3S

TEMPERATURE (°C)
THERMISTOR
THM THRESHOLD RATIO OF Cgias RESISTANCE FENWAL
(kQ) SEMITEC 103AT-2 197-103LAG-A01
173-103LAF-301
COLD 0.739 27.040 0 4
HOT 0.283 4.925 45 42
DISABLE 0.030 — — —
x2. TBERTEERIRH
CONDITION CHARGE PIN DONE PIN FAULT PIN COMMENT
Precharge Low High-Z High-Z —
Battery Charged High-Z Low High-Z (Done)
50% DF, 4Hz rate; low if
Fault High-Z High-Z Blinking fault occurs during CV
mode.
Charger Disabled High-Z High-Z High-Z —
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» TIME

VTHm
A
Voo //
VHys-COLD
VHOT-HYS
VHot
VENABLE /
VDISABLE
/THERMISTOR
FUNCTIONALLY
DISABLED
—— CHARGING ENABLED ~ ------ CHARGING DISABLED

AT WHICH CHARGING IS DISABLED.

NOTE: THIS GRAPH IS NOT MEANT TO REPRESENT A LOGICAL PROGRESSION OF TEMPERATURE OVER TIME BUT RATHER THE VOLTAGE THRESHOLDS

6. TAEIRZE

5 IR LR 7 As HIFB Mt & 11 P IR RS R FEUR
(2MHz PWM)

— /I 2MHz A H [ A5 5 3 B R A R 4 17 A Sl ) v
GAFAT AR LR PR s .l A A A R R R, X R
(9 L PR UL P 7a A0 70) AT URFHR R A% . A eae A
PRI 0.9V £ 2.5V HLEVER, 7T AR ik 450mA FL
Wi. #iFie BA PR LO_BATTIIR, YEH N2.5V

EIV. R A R E B AR TR IR, A A <
HICHAEIACRE B KRG RUEIKE . 12 1EH i 5%
PFF, WSENS ST LAAS IR ZAS IR AR - 1P A AR I
T2 AT LA e 3o A7 A e B R AR Rl i 6 2R R A 6 1
LU . R AR AT LAFE R GE IR fk rL I B i B, (HRAE
IEH TAEF M RRESS m i G AT A7 i e dE (L FeL IR

TR PR AR AT L AR R RE R I T
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BERESTAEE T, SONDSIMERE NG X 0l 2
‘ e ML DIS273 1 54 H P 00 4R A

2 25 5 AL DS2T3 1L e i g 9 1 S
e e ML e T T T 09 X 10— R L
R e 10, fes s A LA IBDLEEMLRE . 4R RS
BB F R, 4 TR, LXSUMEEI T e or s o TR OCITIR, it i A S 165°CHRY X
ﬁé/\JZMHZO iﬁ%ﬂ/\]ﬁg‘éﬁﬁ%*ﬂ£§tbﬁﬁﬁﬁ$uﬁﬁjﬁﬂg% Iﬂ%%\}—__t‘-%%O é?&g%ittl6soc,fﬁlsocﬂq" i%ﬁﬁﬁniﬁ}i‘n

MEMORY BUCK EFFICIENCY
92.0

915

91.0
90.5

90.0 /
89.5 /

89.0 /

88.5

% EFFICIENCY

88.0

87.5

87.0

86.5

T T T T T T T T T T T T T T T T T T T T T T T T
10 30 50 70 90 10 130 150 170 190 210 230 250
LOAD (mA)

NOTE: THE INDUCTOR USED FOR EFFICIENCY MEASUREMENT WAS 2.2uH +20%. CURRENT RATING: 250mA for 30% INDUCTANCE DROOP AND 260mA FOR WIRE
CSALIMIT OF 300 CIRCULAR MILS PER AMP.

JE] 7a. (i 7 2. 200 HEJEITS 1 75 b T s ST e H A
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Vivew (V)

LINE REGULATION vs. VparT AT LOADS
1.79

1.78

177

1.76

1.75

1.74

1.73

1.72

28 ‘ 36 ‘ 42
VearT (V)

20mA 250mA

B Tb. 17 i % [ SR R T N T A HE ST ] B 2 5 0 26 e FELJEE 1

B

locLp
locoe
locLn

/\/\/\/\
\/\/\/\

.

Pow  Non  Pon  Non Pon  Non Pon  Non

8. FEIERS IR 1L i B9 TR DT
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1% & 77 1 75 FE [E FORC FE 7t K B

o0 3 % A7 F S ARG FEL b O D87 B S 40 Y 1. 2.5V 26 v R FL L
SrERE R E, 125V REF SR AL . %5 AR
BE NAT A R AR 4R ML U . O T 4 B B v R &t
2, R R AR N IMQI HLBH 40 TR 25

FEFREE

DIV ity ) FL 2 e 3 R A7 FL R AR A 1Y 3 E i R R iR
e EE AR RIS E V09V ELSV, BT
ABEE
Vplv x 25/12 = VWWREG

1FEEE jth K B
LO_BATT S| B E S B ER 7 EAH R, s ER
BONA5: 1. 2 E R R R C T LO_BATT S H
FERY, ICHE ABASTIFER R . FrA s Es et e, JF A

HEIVpas R E . UVLO-REGRMA EAITIF. KH
?@%Ei&ﬁﬁﬂbﬂﬁﬂ?ﬁﬂﬁ%ﬁﬁﬁ%i

VLo BATT X 4.5 = I HL it L 1% B A
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DETECT POWER FAILURE
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DETECT 3.3V FAILURE
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[RS8 [E] R B FH1E

FETINZ], FAERBERAGES, RELIH
R G AT A BT E BT 2R S
AN REZGFRE. ERERELHS
ENS 5| B4 S AR X BEAH [a) P, i G2 A ey

A 55 e LA (R L

TEENSZS RIS, DS2731 F e #3471 FF I H.
ol v B G A7 LR RO U T . X BOISF IR P

T4z 5

DS2731 #YIF S Hs e A FL IR D 3.3V Al B R /s
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T % B A7 PR A MOSFET (3 SR FF BT FF . 2433V 2k

=293V, DS2731 N #RH) & s G 7 Jm w5 FL IR E 3h MR Sl ESEE T SRS
W 233V EL. ZJ5 RE4E ILENS, I 60 RE & 2% 28 TSSOP — 21-0108

FIEMOSFET, ¥ EEEFiEEE T RE AR,
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