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DS2731+ -20°C to +70°C 
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(173 mils)  

DS2731 

DS2731+T&R -20°C to +70°C 
28 TSSOP-EP* 
(173 mils) 
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2 ________________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

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.)

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.

Voltage Range on CGND1, CGND2, and 
SGND Pins Relative to AGND ...........................-0.3V to +0.3V

Voltage Range on VIN, CHG1, CHG2, and 
CGATE Pins Relative to AGND........................-0.3V to +16.0V

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

Voltage Range on Any Other Pin Relative 
to AGND ............................................................-0.3V to +6.0V

Continuous Sink Current on VIN, CGND1, 
CGND2, SGND, AUX, BATT+ Pins ......................750mA each

Continuous Source Current on CHG1, 
CHG2, and LX Pins ..............................................750mA each

Continuous Sink Current on CHARGE, 
FAULT, and DONE Pins .........................................20mA each

Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range .............................-55°C to +125°C
Soldering Temperature...........................Refer to the IPC/JEDEC

J-STD-020 Specification.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Charger Supply Voltage VIN (Note 1) 10.8 12.0 13.2 V 

Auxiliary Supply Voltage VAUX (Note 1) 3.0  3.6 V 

Battery Voltage VBATT+ Operating as input (Note 1) 2.7  5.0 V 

LED Voltage 
(CHARGE, FAULT, DONE Pins) 

 (Note 1) 0  
VIN

+ 0.3 
V

Charger Enable (ENC)  (Notes 1, 2) 0  
VCBIAS
+ 0.3 

V

Switcher Enable (ENS)  (Notes 1, 2) 0  
VCIN
+ 0.3 

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 

Charger Idle Supply Current IIN
VIN > VUVLO-CHG (Note 3), 
VAUX = 3.3V 

 1  mA 

IAUX VAUX > VTRIP  100  μA 

IBATT+
VAUX < VTRIP,
VBATT+ > VSLEEP, ENS disabled 

 100 150 μA Regulator Supply Current 
(Note 3) 

ISLEEP
VIN = VAUX = 0.0V, 
VBATT+ < VSLEEP

  10 μA 

CBIAS Regulator Voltage VCBIAS   3.3  V 

CGATE Regulator Voltage VCGATE   VIN - 4.0  V 

CGATE Capacitance CCGATE  2.2   μF 

CBIAS Capacitance CCBIAS  0.22   μF 

Enable Logic-Low (ENS, ENC) VIL (Notes 4, 5)   0.4 V 

Enable Logic-High (ENS, ENC) VIH (Notes 5, 6) 1.6   V 
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_______________________________________________________________________________________ 3

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 k

LED Outputs Low 
(CHARGE, DONE, FAULT) 

VOL IOL = 10mA   1.0 V 

Fault LED Flash Rate fFAULT   4  Hz 

Preconditioning Charge 
Threshold 

VMIN (Note 1) 2.55 2.60 2.70 V 

Preconditioning Hysteresis VHYS  50 100  mV 

Preconditioning Charge Current IPRE VBATT+ < VMIN 5.0 10.0 15.0 
% of 
ICHG

Precondition Timeout tPRE  27 30 33 min 

0.5  1.5 A Charge-Current Range  
(RSET Resistance) 

ICHG
Charge current determined by RSET  
(Note 7) 5.0  1.6 k

Charge-Current Accuracy IERR-CHG
RSET resistor tolerance 0.1%, 
RSNS = 0.050

-5  +5 % 

Overcurrent Clamp IOVERCURRENT RSET = 0 or RSNS = 0 1.7  2.5 A 

Constant-Voltage Threshold 
Range 

VCV
Charge voltage determined by MARGIN 
pin voltage 

3.6 4.2 4.6 V 

MARGIN Pin Leakage ILEAKAGE  -2  +2 μA 

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 
% of 
ICHG

Charge-Restart Threshold VDELTA (Note 8) 94 95 96 
% of 
VCV

1  10 hr Safety Timeout Range 
(STMR Resistance) 

tSAFETY
22  220 k

Safety Timeout Error tERR-SAFETY RSTMR = 22,000  -5  +5 % 

Battery Charger Switching Period tSW-CHG Full load (1.5A) (Note 9) 0.83 1.00  μs 

Charger Undervoltage Lockout VUVLO-CHG  8  10 V 

High-Side MOSFET  
On-Resistance

RDSON-CP
ICHG = 1A, VIN = 10.8V 
(Note 10) 

  0.4 

Low-Side MOSFET On-Resistance RDSON-CN ICHG = 1A, VIN = 10.8V (Note 10)   0.15 

Reverse Leakage of Charge FET 
(CHG1, CHG2) 

IREVERSE VIN = 0V, VCV = 4.2V, ENC = 0V   10 μA 

Forward Leakage of Charge FET 
(CHG1, CHG2) 

IFORWARD VIN = 12V, VCV = 4.2V, ENC = 0V   10 μA 

SNS Leakage Current ILKG-CHG No charge current, VIN = 12V -2  +2 μA 

Startup Time tSTART Using typical application components  1  ms 
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4 _______________________________________________________________________________________

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 V 

Auxiliary Input Trip Hysteresis VHYS-TRIP Relative to actual VTRIP 50 80 150 mV 

Multiplexer Delay 
Break-Before-Make 

tBREAK
Switching to/from BATT+ 
(Note 11) 

  1 μs 

Power Multiplexer On-Resistance RMUX IMUX = 10mA, BATT+ or AUX source   0.6 1.0 

Regulator Output Voltage Range VREG Set by VDIV pin voltage 0.9  2.5 V 

DIV Pin Voltage Range VDIV  0.4  VREF V

Regulator Output Voltage Error VERR-REG (Note 9) -5.0  +5.0 % 

Low-Battery Threshold 
Adjustment Range 

VSLEEP  2.75  3.00 V 

LO_BATT Pin Voltage Range VLO-BATT  0.6  VREF V 

VREF Voltage VREF  1.220 1.238 1.260 V 

1.22  126.00 μA VREF Load Range 
(Equivalent Resistance) 

IREF
1000  10 k

Buck Regulator Switching Period tSW-REG 50mA (Note 9)  500  ns 

Regulator Undervoltage Lockout VUVLO-REG  2.45  2.70 V 

Switching Power 
pFET Resistance 

RDSON-SP
IOUT = 100mADC 
BATT+ = 3.0V, VAUX = 0 (Note 10) 

  0.6 

Switching Power 
nFET Resistance 

RDSON-SN
IOUT = 100mADC 
BATT+ = 3.0V, VAUX = 0 (Note 10) 

  1.2 

nFET Off Threshold IOFFN 0 40 80 mA 

Switching Power 
pFET Overcurrent Limit 

IOCLP  500 750 1000 mA 

Switching Power 
nFET Overcurrent Limit 

IOCLN  400 650 900 mA 

VREG Pin Leakage ILKG-REG  -2  +2 μA 
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_______________________________________________________________________________________ 5

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  V 

THM Pin Internal Resistance RTHM THM to CBIAS (Note 12) 9.8 10.0 10.2 k

Thermistor Overtemperature 
HALT Threshold 

VHOT (Notes 12, 13) 0.271 0.283 0.292 
Ratio to 
VCBIAS

Thermistor Overtemperature 
Resume Threshold 

VHYS-HOT (Notes 12, 13)  0.3055  
Ratio to 
VCBIAS

Thermistor Undertemperature 
HALT Threshold 

VCOLD (Notes 12, 13) 0.727 0.739 0.748 
Ratio to 
VCBIAS

Thermistor Undertemperature 
Resume Threshold 

VHYS-COLD (Notes 12, 13)  0.714  
Ratio to 
VCBIAS

Thermistor Disable 
Threshold 

VDISABLE (Notes 12, 13) 0.02 0.03 0.04 
Ratio to 
VCBIAS

Internal Overtemperature 
Protection Threshold CCCV 

TPROTECT_CCCV (Note 12)  160  °C 

Internal Overtemperature 
Hysteresis CCCV 

THYS-PROTECT_CCCV (Note 12)  -20  °C 

Internal Overtemperature 
Protection Threshold MEM_REG 

TPROTECT_MEMREG (Note 14)  165  °C 

Internal Overtemperature 
Hysteresis MEM_REG 

THYS-PROTECT_ 

MEMREG
(Note 14)  -15  °C 

Charging Current Reduction 
Threshold 

TCHOKE (Note 12)  100  °C 

Charging Current Reduction Rate TCHOKE_RATE (Note 12)  133  mA/°C 

Note 1: All voltages referenced to AGND pin.
Note 2: VCIN is equivalent to VAUX when VAUX is greater than VTRIP, otherwise VCIN is equivalent to VBATT+.
Note 3: 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 ISLEEP, which does account for complete current drain of
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 RSNS value of 0.05Ω.
Note 8: Relative to VCV.
Note 9: With recommended application circuit.
Note 10: Includes complete package resistance.
Note 11: 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.
Note 12: Applies to charger.
Note 13: Multiply these values by CBIAS voltage to get value in volts. Recommended value of resistor in divider network is 10kΩ ±1%.

Tolerance includes tolerances of internal resistance and CBIAS voltage.
Note 14: Applies to memory buck regulator.
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6 _______________________________________________________________________________________
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8 _______________________________________________________________________________________
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10 ______________________________________________________________________________________

INITIATE*
DONE LED ACTIVE

TIMERS RESET
NO CURRENT FLOW

PRECONDITION
CHARGE LED ACTIVE

PRECONDITION TIMER ACTIVE
CURRENT REGULATED TO IPRE

DONE
DONE LED ACTIVE

TIMERS RESET
NO CURRENT FLOW

CONSTANT-CURRENT CHARGE
CHARGE LED ACTIVE

SAFETY TIMER ACTIVE
CURRENT REGULATED BY RSET**

CONSTANT-VOLTAGE CHARGE
CHARGE LED ACTIVE

SAFETY TIMER ACTIVE
CURRENT REGULATED BY RMARGIN

FAULT
FAULT LED ACTIVE, TIMERS INACTIVE,

NO CURRENT FLOW

SAFETY TIMER FAULT CONDITION

TEMPERATURE FAULT CONDITION

ASYNCHRONOUS
FROM ANY STATE

ENC TRUE OR
POWER-ON RESET (POR)

RETURN TO
PREVIOUS STATE

TTHERMISTOR = THYS-HOT AND
TTHERMISTOR = THYS-COLD AND
TDS2731 = THYS-PROTECT

ASYNCHRONOUS
FROM ANY STATE

TTHERMISTOR > THOT OR
TTHERMISTOR < TCOLD OR
TDS2731 > TPROTECT

VBATT+ < VMINVBATT+ < VMIN

VBATT+ < VDIVVBATT+ < VDIV

VBATT+ = VMINVBATT+ ≥ VMIN

VBATT+ = VMARGINVBATT+ ≥ VMARGIN

ISNS < ITERMINATEISNS < ITERMINATE

VBATT+ = VMINVBATT+ ≥ VMIN

SAFETY TIMEOUTSAFETY TIMEOUT

SAFETY TIMEOUTSAFETY TIMEOUT

PRECONDITION
TIMEOUT

PRECONDITION
TIMEOUT

ENC TOGGLED FALSE
THEN TRUE OR POR

*VIN > VUVLO-CHG, VAUX > 3.08V MUST EXIST BEFORE CHARGER OPERATES.
**IF THE DS2731 DIE TEMPERATURE EXCEEDS TCHOKE, THE DS2731 BEGINS REDUCING CHARGE CURRENT BELOW THE RSET VALUE TO PROTECT THE IC.

VBATT > VDIV
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I
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CHARGE TERMINATION

5% x ICHARGE
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TEMPERATURE (°C)

THM THRESHOLD RATIO OF CBIAS

THERMISTOR 
RESISTANCE 

(k ) SEMITEC 103AT-2
FENWAL 

197-103LAG-A01 
173-103LAF-301

COLD 0.739 27.040 0 4 

HOT 0.283 4.925 45 42 

DISABLE 0.030 — — — 

CONDITION CHARGE PIN DONE PIN FAULT PIN COMMENT

Precharge Low High-Z High-Z — 

Battery Charged High-Z Low High-Z  (Done)  

Fault High-Z High-Z Blinking 
50% DF, 4Hz rate; low if 
fault occurs during CV 
mode. 

Charger Disabled High-Z High-Z High-Z — 
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VTHM

TIME

VCOLD

VHYS-COLD

VHOT-HYS

THERMISTOR
FUNCTIONALLY

DISABLED

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

CHARGING ENABLED CHARGING DISABLED

VENABLE

VDISABLE

VHOT
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MEMORY BUCK EFFICIENCY
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%
 E
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Y

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

μ
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LINE REGULATION vs. VBATT AT LOADS
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ENS

ENS

–
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12V
DETECT POWER FAILURE
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LT

AG
E

VO
LT

AG
E

T3 T4 TIMET2

电子工程师之家http://www.eehome.cn

 
项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442



ENS

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA  94086 408-737-7600 _____________________19

© 2007 Maxim Integrated Products 

www.maxim-ic.com.cn/packages

28 TSSOP — 21-0108

电子工程师之家http://www.eehome.cn

 
项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442

http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0108.PDF



