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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VUSB = VDC = VDCLV = VEN = VUSEL = 5V, VBATT = 4.2V, VTHRM = VREF / 2, Circuit of Figure 2, TA = 0°C to +85°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.

DC, DCOK to GND.................................................-0.3V to +20V
DCLV, BYP, USB, UOK, DCI, REF, USEL, THRM,

EN, BATT, CHG, PON to GND .............................-0.3V to +7V
PGND to GND .......................................................-0.3V to +0.3V
Continuous Current (DCLV) ..................................................1.1A
Continuous Current (USB) ....................................................0.6A

Continuous Power Dissipation (TA = +70°C)
16-Pin 5mm ✕ 5mm Thin QFN 
(derate 21.3mW/°C above +70°C)...................................1.7W

Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range .............................-65°C to +150°C
Maximum Junction Temperature .....................................+150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER CONDITIONS MIN TYP MAX UNITS

INPUT VOLTAGE RANGES AND INPUT CURRENT

Maximum DC Input Voltage with
Overvoltage Protection

Q2 input MOSFET must be in place; charging
occurs only below 6.2V, Figures 3, 4, and 5

18 V

Maximum DC Input Voltage Without
Overvoltage Protection

DC = DCLV, Q2 input MOSFET not on circuit,
Figure 2

6.5 V

Maximum Input Voltage for Charging 6.0 6.2 6.5 V

VEN = 0V 2 4
DC Supply Current

VEN = 5V 4 6
mA

DCLV Operating Voltage Range 4.35 6.00 V

DCLV Shutdown Supply Current VEN = 0V 300 500 μA

USB Input Voltage Range 4.35 6.50 V

VEN = 0V 500 750 μA

VEN = 5V, VDC = 0V 2 3 mAUSB Supply Current

VEN = 5V, VDC = 5V 160 300 μA

DCI Input Current 1 100 nA

BYP Output Resistance (Note 1) 5 Ω
THRM Input Bias Current 1 100 nA

BATTERY VOLTAGE

BATT Regulation Voltage 4.1685 4.20 4.2315 V

BATT Prequal Voltage Threshold BATT rising 2.8 3 3.2 V

Prequal Threshold Hysteresis 70 mV

IUSB = 100mA 100
USB Charging Headroom

IUSB = 500mA 200
mV

DC Charging Headroom IDCIN = 800mA 250 mV

REF Voltage (Buffered Output)
IREF = 0 to 500μA, 4V < VDC or VUSB < 6.5V;
does not affect BATT regulation accuracy

2.94 3 3.06 V
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ELECTRICAL CHARACTERISTICS (continued)
(VUSB = VDC = VDCLV = VEN = VUSEL = 5V, VBATT = 4.2V, VTHRM = VREF / 2, Circuit of Figure 2, TA = 0°C to +85°C, unless otherwise
noted. Typical values are at TA = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

BATTERY CHARGING AND PRECHARGE CURRENT

DCI Voltage Range 0.1 x VREF VREF V

VDCI = VREF 950 1000 1050
DCI Voltage to BATT Current

VDCI = VREF / 2 490 520 550
mA

USEL = high 455 495
USB Charging Current

USEL = low 82 95
mA

Soft-Start Current-Ramp Time Measured from 10% to 90% 7 ms

Prequal Charging Current VBATT = 2.5V 35 55 70 mA

BATT Input Current No DC or USB power, VBATT = 4.2V 5 7.5 μA

BATT Shutdown Current EN = GND, USB- and/or DC-powered 1 2 μA

THERMISTOR MONITOR AND DIE-TEMPERATURE REGULATION

THRM COLD Trip Level (Note 2) 0.72 0.74 0.76 VREF

THRM HOT Trip Level (Note 2) 0.28 0.29 0.30 VREF

THRM Disable Threshold 50 100 150 mV

Internal Die Thermal Limit +105 °C

LOGIC INPUT/OUTPUTS AND GATE DRIVERS

PON High Output Resistance
PON pulled up to active input (DCLV or USB),
VDCLV or VUSB = 5V

25 Ω

PON Low Output Resistance PON resistance to GND, VDCLV = VUSB = 0 120 kΩ
DCOK Low Output Resistance DCOK pulled low 25 Ω
DCOK Off-Leakage Current V DCOK = 12V, VDC = 0V 1 μA

UOK Output Resistance UOK resistance to GND, VDC = 0 25 Ω
UOK Off-Leakage Current V UOK = 6.5V 1 μA

DC input (% of charge current set at DCI) 8 12.5 19

U S B i np ut, U S E L =  5V  ( % of U S B char g i ng  cur r ent) 20 25 30CHG Threshold to Indicate Battery Full,
Battery Current Falling (Note 3)

USB input with USEL = 0
Voltage
mode

%

CHG Logic-Low Output Sinking 10mA sink 0.4 V

CHG Leakage Current V CHG = 6.5V 1 μA

EN, USEL Logic-Input High Level 1.6 V

EN, USEL Logic-Input Low Level 0.4 V

EN, USEL Input Bias Current 1 μA
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ELECTRICAL CHARACTERISTICS (continued)
(VUSB = VDC = VDCLV = VEN = VUSEL = 5V, VBATT = 4.2V, VTHRM = VREF / 2, Circuit of Figure 2, TA = 0°C to +85°C, unless otherwise
noted. Typical values are at TA = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS

TIMING

DC Rising to DCOK Falling USB = open, DC rising to 5V 20 ms

USB Rising to UOK Falling DC = open, USB rising to 5V 20 ms

DC Falling to DCOK Going
Open-Drain Propagation Delay

USB = open, 1kΩ pullup 2 μs

USB Falling to UOK Going
Open-Drain Propagation Delay

DC = open, 10kΩ pullup 2 μs

DC Rising to PON Rising (90%)
USB = open, DC step to 5V, BATT = 3.6V,
100kΩ pulldown

20 ms

USB Rising to PON Rising (90%)
DC = open, VUSB step to 5V, VBATT = 3.6V,
100kΩ pulldown

20 ms

DC Falling to PON Going
Open-Drain Propagation Delay

USB = open, 100kΩ pulldown 2 μs

USB Falling to PON Going
Open-Drain Propagation Delay

DC = open, 100kΩ pulldown 2 μs

ELECTRICAL CHARACTERISTICS
(VUSB = VDC = VDCLV = VEN = VUSEL = 5V, VBATT = 4.2V, VTHRM = VREF / 2, Circuit of Figure 2, TA = -40°C to +85°C, unless otherwise
noted. Typical values are at TA = +25°C.) (Note 4)

PARAMETER CONDITIONS MIN TYP MAX UNITS

INPUT VOLTAGE RANGES AND INPUT CURRENT

Maximum DC Input Voltage with
Overvoltage Protection

Q2 input MOSFET must be in place; charging
occurs only below 6.2V, Figures 3, 4, and 5

18 V

Maximum DC Input Voltage Without
Overvoltage Protection

DC = DCLV, Q2 input MOSFET not on circuit,
Figure 3

6.5 V

Maximum Input Voltage for Charging 6.0 6.5 V

VEN = 0V 4
DC Supply Current

VEN = 5V 6
mA

DCLV Operating Voltage Range 4.35 6.00 V

DCLV Shutdown Supply Current VEN = 0V 500 μA

USB Input Voltage Range 4.35 6.50 V

VEN = 0V 750 μA

VEN = 5V, VDC = 0V 3 mAUSB Supply Current

VEN = 5V, VDC = 5V 300 μA

DCI Input Current 100 nA

THRM Input Bias Current 100 nA
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ELECTRICAL CHARACTERISTICS (continued)
(VUSB = VDC = VDCLV = VEN = VUSEL = 5V, VBATT = 4.2V, VTHRM = VREF / 2, Circuit of Figure 2, TA = -40°C to +85°C, unless otherwise
noted. Typical values are at TA = +25°C.) (Note 4)

PARAMETER CONDITIONS MIN TYP MAX UNITS

BATTERY VOLTAGE

BATT Regulation Voltage 4.1685 4.2315 V

BATT Prequal Voltage Threshold BATT rising 2.8 3.2 V

REF Voltage (Buffered Output)
IREF = 0 to 500μA, 4V < VDC or VUSB < 6.5V;
does not affect BATT regulation accuracy

2.94 3.06 V

BATTERY CHARGING AND PRECHARGE CURRENT

DCI Voltage Range 0.1 x VREF VREF V

VDCI = VREF 930 1070
DCI Voltage to BATT Current

VDCI = VREF / 2 490 565
mA

USEL = high 495
USB Charging Current

USEL = low 95
mA

Prequal Charging Current VBATT = 2.5V 40 70 mA

BATT Input Current No DC or USB power, VBATT = 4.2V 7.5 μA

BATT Shutdown Current EN = GND, USB and/or DC powered 2 μA

THERMISTOR MONITOR AND DIE-TEMPERATURE REGULATION

THRM COLD Trip Level (Note 2) 0.72 0.76 VREF

THRM HOT Trip Level (Note 2) 0.28 0.30 VREF

THRM Disable Threshold 50 150 mV

LOGIC INPUT/OUTPUTS AND GATE DRIVERS

DCOK Off-Leakage Current V DCOK = 12V, VDC = 0V 1 μA

UOK Off-Leakage Current V UOK = 6.5V 1 μA

DC input (% of charge current set at DCI) 8 20
CHG Threshold to Indicate Battery Full,
Battery Current Falling (Note 3) USB input, USEL = 5V

(% of USB charging current)
20 30

%

CHG Logic-Low Output Sinking 10mA sink 0.4 V

CHG Leakage Current V CHG = 6.5V 1 μA

EN, USEL Logic-Input High Level 1.6 V

EN, USEL Logic-Input Low Level 0.4 V

EN, USEL Input Bias Current 1 μA

Note 1: BYP internally connects to the active power input (DCLV or USB). DCLV takes priority if both inputs are powered.
Note 2: These limits guarantee +5°C accuracy with 5% accuracy of thermistor beta (3450 nominal) with 2°C of hysteresis.
Note 3: The CHG output does not go high unless charge current is below the indicated threshold (as set by DCI) and the charger is in

voltage-mode operation. In 100mA USB mode, CHG goes high when the charger transitions from current to voltage mode.
Note 4: Specifications to -40°C are guaranteed by design, not production tested.
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_________________________________________________________________
(VUSB = VDC = VDCLV = VEN = 5V, VBATT = 4.2V, VTHRM = VREF / 2, VDCI = VREF, VUSEL = 5V, Circuit of Figure 4, TA = +25°C,
unless otherwise noted.)
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OFF-BATTERY LEAKAGE
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1 DCLV

2 DC

3 CHG

4 USEL

5 EN

6 GND

7 DCI

8 THRM

9 REF

10 PGND

11 BYP

12 USB

13 UOK

14 PON

15 BATT

16 DCOK

DCLV MOSFET BATT 6.0V
MOSFET DCLV DC

CHG MAX1874 CHG
( (CHG) )

1) ( 2)
2)

USEL USB 500mA
USB 100mA

DCLV

(+25°C 10kΩ) 0°C +50°C THRM
GND (THRM)

3V IDCI 500μA 0.1μF GND
REF BATT

BYP (DCLV USB) 2.2μF GND

UOK USB

PON 120kΩ GND VDC VUSB VBATT
PON PFET

/ EN EN UOK DCOK PON REF

AC 18V

GND

USB MOSFET BATT

Li+
DCOK 3.5V < VDC < 6.2V
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INPUT POWER-
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MAX1874
AC
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-
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USB DC
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MAX1874 EN

UOK DCOK PON REF EN

USB

MAX1874 USB DC

(DC) 1 DC USB

DC DC
6.2V ( 18V) 4V DC

6.2V DCOK DC
DC (DCOK)

DC MAX1874 20ms
20ms

DC USB
20ms USB

DC (DCOK)

DCOK VDC 6.2V
3.5V DCOK

MOSFET ( 3 4 5 Q2 )
18V 6.2V

1kΩ
DCOK ( MOSFET

)

USB/AC Li+
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VDC > 18V OR VUSB > 6.5V
4V < VDC < 6.2V AND

0 < VUSB < 6.5V

4V < VUSB < 6.5V AND

VDC < 4V OR VDC > 6.2V

VDC < 4V OR VDC >

6.2V, AND VUSB < 4V

Exceeds operating input
range. Not allowed. See the
Absolute Maximum Ratings
section.

DCLV powers device
and supplies charging
current.

1) USB powers device and supplies charging
current.

2) DCLV disconnected from DC source through
external MOSFET (Q2 Figures 3, 4, and 5).

No charging

1. USB DC

VDC



DCOK DCLV
20ms EN (

) DCOK

USB (UOK)

UOK
VUSB ( 4V) EN ( )

UOK 10kΩ
UOK UOK

MOSFET ( 4 Q1)
MAX1874 USB USB

(BYP)

BYP MAX1874 2.2μF
GND BYP DCLV USB

5Ω

(PON)

VDC VUSB PON
PON

P MOSFET
4 5 Q3

MAX1874

( 3V ) 50mA

USEL DCI

USEL

USB USEL USB
100mA 500mA USB

500mA 100mA
USEL 100mA USEL

500mA

DCI

DCLV DCI
DCI BATT 1A/VREF DCI

REF DCI GND ( 2 4
R5 R6) IBATT

IBATT = [R6 / (R5 + R6)] 

R5 R6 25kΩ REF
DCI REF 1A

(CHG)

CHG MAX1874
( 2)

(VBATT 4.2V) CHG
CHG

DC IBATT VDCI
12.5% (VBATT 4.2V)
CHG USB USEL

IBATT 125mA
CHG MAX1874 USB
USEL

CHG

MAX1874 PCB

MAX1874

MAX1874
+105°C
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CHARGING SOURCE CHARGE CURRENT THRESHOLD FOR CHG GOING HIGH

DCLV Charging 12.5% of Charge Current Set by DCI and Charger in Voltage Mode

USB Charging 500mA (USEL high) 125mA and Charger in Voltage Mode

USB Charging 100mA (USEL low) Charger in Voltage Mode

2. CHG

CHG
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MAX1874 QFN
PCB

MAX1874
5°C/W FR4 PCB
1oz +42°C/W ( )
PCB MAX1874 MAX1874

+105°C
+47°C/W +25°C 1.7W

+70°C 0.75W MAX1874

PDISS = [VIN (VUSB VDCLV) - VBATT]
x ICHARGE

(THRM)

MAX1874

( 0 ° C
+50°C )

VTHERM
THRM GND THRM

1 THRM

THRM 0.74 x VREF
0.29 x VREF

____________________________

DC DCLV P MOSFET
( 3 4 5 Q2) AC
DCLV 18V VDC 6.2V

DCOK P MOSFET DCOK
VDC

6.5V DC DCLV MOSFET ( 2)

DC USB

DC USB
D1 D2 Q1 Q2 ( 4)

AC (DC)
USB ( 5) USB

DC D2
Q3

USB USB
BATT D5

USB (500mA
100mA)
BATT 2 USB
CHG

USB/AC Li+
OVP
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0.1μF
10kΩ

THERMISTOR
10KΩ AT +25°C

REF

THRM

TCOLD

THOT

100mV TO REGULATOR

1. 
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MAX1874

USB INPUT

DC INPUT
UP TO 6.0V

C5
4.7μF

10V CERAMIC

C1
4.7μF

6.3V CERAMIC

C4
2.2μF

10V CERAMIC

C3
2.2μF
6.3V CERAMIC

C6
0.1μF
10V CERAMIC

TO REF

DCLV

GND

BATT

NTC
THERMISTOR
10kΩ AT +25°C

PON

REF

THRM

DC

USB

400mΩ

250mΩ Li+
CELL

USEL 500mA

100mA
EN

DCI

PGNDBYP

REGULATOR

UOK

CHG

DCOK

R5
100kΩ

R6
301kΩ

R4
10kΩ

2. 6.5V 6.2V

MAX1874

USB INPUT

0VP UP TO 18V
CHARGING UP TO 6.0V

C5
4.7μF

25V CERAMIC

C1
4.7μF

6.3V CERAMIC

C4
2.2μF

10V CERAMIC

C3
2.2μF
6.3V CERAMIC

C6
0.1μF
10V CERAMIC

TO REF

DCLV

GND

BATT

NTC
THERMISTOR
10kΩ AT +25°C

PON

REF

THRM

DC

USB

400mΩ

250mΩ Li+
CELL

USEL 500mA

100mA
EN

DCI

PGNDBYP

REGULATOR

UOK

CHG

C2
1μF

10V CERAMIC

DCOK

R4
10kΩ

R2
1kΩ
5%

Q2
FDN302

0.055Ω, -20V

3. DC MOSFET (Q2) 18V AC 6.2V
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MAX1874

USB INPUT

OVP UP TO 18V
CHARGING UP TO 6.0V

C5
4.7μF

25V CERAMIC

C1
4.7μF

6.3V CERAMIC

C4
2.2μF

10V CERAMIC

C3
2.2μF
6.3V CERAMIC

C6
0.1μF
10V CERAMIC

DCLV

GND

BATT

NTC
THERMISTOR
10kΩ AT +25°C

PON

REF

THRM

DC

USB

400mΩ

250mΩ Li+
CELL

USEL 500mA

100mA
EN

DCI

PGNDBYP

REGULATOR

UOK

CHG

C2
1μF

10V CERAMIC

DCOK

R4
10kΩ

R2
1kΩ

D1
500mA,

SCHOTTKY
(MBR0520L)

Q2
FDN302

0.055Ω, -20V

Q1
FDN302

0.055Ω, -20V

TO REF

R5
100kΩ

R6
301kΩ

D2
500mA,
SCHOTTKY
(MBR0520L)

TO SYSTEM
LOAD

Q3
FDN302
0.055Ω, -20V

R3
10kΩ

4. DC MOSFET (Q2) 18V AC 6.2V
MOSFET (Q3) USB AC D1 D2 Q1 Q2
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MAX1874

USB INPUT

OVP UP TO 18V
CHARGING UP TO 6.0V

C5
4.7μF

25V CERAMIC

C1
4.7μF

6.3V CERAMIC

C4
2.2μF

10V CERAMIC

C3
2.2μF
6.3V CERAMIC

C6
0.1μF
10V CERAMIC

TO REF

DCLV

GND

BATT

NTC
THERMISTOR
10kΩ AT +25°C

PON

REF

THRM

DC

USB

400mΩ

250mΩ Li+
CELL

USEL 500mA

100mA
EN

DCI

PGNDBYP

REGULATOR

UOK

CHG

C2
1μF

10V CERAMIC

DCOK

R4
10kΩ

R2
1kΩ

Q2
FDN302

0.055Ω, -20V

D5
500mA,
SCHOTTKY
(MBR0520L)

D2
500mA,

SCHOTTKY
(MBR0520L)

Q3
FDN302
0.055Ω, -20V

TO BYP

R7
3kΩ

D4
LED

TO SYSTEM
LOAD

5. AC USB USB USB
USEL D5

_____________________________
TRANSISTOR COUNT: 4997

PROCESS: BICMOS
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