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ELECTRICAL CHARACTERISTICS
(DC, LX_ unconnected; VEP = VGND = 0V, VBAT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, TA = -40°C to +85°C, capacitors as shown in Figure 1, RCISET = 3kΩ, unless otherwise noted.) (Note 3)

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.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DC POWER INPUT

DC Voltage Range VDC 4.1 5.5 V

MAX8819A/MAX8819C 4.3 4.35 4.4
SYS Regulation Voltage VSYS_REG VDC = 5.75V

MAX8819B 5.1 5.3 5.5
V

DC Undervoltage Threshold VUVLO_DC VDC rising, 500mV typical hysteresis 3.95 4.00 4.05 V

DC Overvoltage Threshold VOVLO_DC VDC rising, 300mV typical hysteresis 5.811 5.9 6.000 V

DLIM[1:2] = 10 90 95 100

DLIM[1:2] = 01 450 475 500
DC Current Limit
(Note 4)

IDCLIM

VDC = 5.75V, VSYS = 5V
for MAX8819B or VSYS =
4V for MAX8819A/
MAX8819C DLIM[1:2] = 00 900 1000 1100

mA

DLIM[1:2] = 11 (suspend) 0.02 0.035

DLIM[1:2] ≠ 11, ISYS = 0mA, IBAT = 0mA,
EN123 = low, EN4 = low, CEN = high,
VDC = 5.5V

1.33
DC Quiescent Current IDCIQ

DLIM[1:2] ≠ 11, ISYS = 0mA, EN123 = low,
EN4 = low, CEN = low, VDC = 5.5V

0.95

mA

DC-to-SYS Dropout Resistance RDS VDC = 4V, ISYS = 400mA, DLIM[1:2] = 01 0.330 0.700 Ω
DC-to-SYS Soft-Start Time tSS-D-S 1.5 ms

DC Thermal-Limit Temperature
Die temperature where current limit is
reduced

100 °C

DC Thermal-Limit Gain
Amount of input current reduction above
thermal-limit temperature

5 %/°C

SYSTEM

System Operating Voltage Range VSYS 2.6 5.5 V

ABSOLUTE MAXIMUM RATINGS
DC, SYS, BAT, CISET, DLIM1, DLIM2, EN123

CEN, EN4, CHG, RST1, FB1, FB2, FB3 to GND....-0.3V to +6V
PV2 to GND...............................................-0.3V to (VSYS + 0.3V)
PV13 to SYS...........................................................-0.3V to +0.3V
PG1, PG2, PG3, PG4 to GND................................-0.3V to +0.3V
COMP4, FB4 to GND ................................-0.3V to (VSYS + 0.3V)
LX4 to PG4 .............................................................-0.3V to +33V 
OVP4 to GND .........................................................-0.3V to +33V
LX1, LX2, LX3 Continuous Current (Note 1) .........................1.5A
LX4 Current ................................................................750mARMS
Output Short-Circuit Duration.....................................Continuous

Continuous Power Dissipation (TA = +70°C)
28-Pin Thin QFN Single-Layer Board (derate 20.8mW/°C 
above +70°C)...........................................................1666.7mW
28-Pin Thin QFN Multilayer Board (derate 28.6mW/°C 
above +70°C)...........................................................2285.7mW

Junction-to-Case Thermal Resistance (θJC) (Note 2)
28-Lead Thin QFN...........................................................3°C/W

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature........................................-40°C to +125°C
Storage Temperature.........................................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

Note 1: LX1, LX2, LX3 have clamp diodes to their respective PG_ and PV_. Applications that forward bias these diodes must take
care not to exceed the package power dissipation limits.

Note 2: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to http://www.maxim-ic.com.cn/thermal-tutorial.

http://www.maxim-ic.com.cn/thermal-tutorial
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

System Undervoltage Lockout
Threshold

VUVLO_SYS VSYS falling, 100mV hysteresis 2.45 2.5 2.55 V

BAT-to-SYS Reverse Regulation
Voltage

VBSREG

DC and BAT are delivering current to SYS;
IBAT = 95mA; VDC = 4.3V,
MAX8819A/MAX8819C (only)

50 66 90 mV

VDC = 0V, EN123 = low, EN4 = low,
VBAT = 4V

10 20

VDC = 5V, DLIM[1:2] ≠ 11, EN123 = low,
EN4 = low, VBAT = 4V

0 10

VDC = 0V, EN123 = high, EN4 = low,
VBAT = 4V (step-down converters are not in
dropout)

128 290
Quiescent Current

ISYS +
IPV13 +

IPV2

VDC = 0V, EN123 = high, EN4 = high,
VBAT = 4V (step-down converters are not in
dropout)

362 730

μA

BATTERY CHARGER (VDC = 5.0V)

BAT-to-SYS On-Resistance RBS VDC = 0V, VBAT = 4.2V, ISYS = 0.9A 0.073 0.165 Ω
TA = +25°C 4.174 4.200 4.221BAT Regulation Voltage

(Figure 2)
VBATREG

TA = -40°C to +85°C 4.158 4.200 4.242
V

BAT Recharge Threshold (Note 4) -135 -100 -65 mV

BAT Prequalification Threshold VBATPRQ VBAT rising, 180mV hysteresis, Figure 2 2.9 3.0 3.1 V

RCISET Resistance Range
Guaranteed by BAT fast-charge current
limit

3 15 kΩ

CISET Voltage VCISET RCISET = 7.5kΩ, IBAT = 267mA 0.9 1.0 1.1 V

DLIM[1:2] = 10, RCISET = 3kΩ 87 92 100

DLIM[1:2] = 01, RCISET = 3kΩ 450 472 500

DLIM[1:2] = 00, RCISET = 15kΩ 170 200 230

DLIM[1:2] = 00, RCISET = 7.5kΩ 375 400 425

BAT Fast-Charge Current Limit ICHGMAX

DLIM[1:2] = 00, RCISET = 3.74kΩ 740 802 860

mA

BAT Prequalification Current IPREQUAL VBAT = 2.5V, RCISET = 3.74kΩ 60 82 105 mA

Top-Off Threshold (Note 5) ITOPOFF TA = +25°C, RCISET = 3.74kΩ 60 82 105 mA

VDC = 0V, EN123 = low, EN4 = low,
CEN = low, VBAT = 4V

10 20

BAT Leakage Current
VDC = 5V, DLIM[1:2] = 11, EN123 = low,
EN4 = low, VBAT = 4V

0

μA

ELECTRICAL CHARACTERISTICS (continued)
(DC, LX_ unconnected; VEP = VGND = 0V, VBAT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, TA = -40°C to +85°C, capacitors as shown in Figure 1, RCISET = 3kΩ, unless otherwise noted.) (Note 3)
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ELECTRICAL CHARACTERISTICS (continued)
(DC, LX_ unconnected; VEP = VGND = 0V, VBAT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, TA = -40°C to +85°C, capacitors as shown in Figure 1, RCISET = 3kΩ, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Slew rate 333 mA/ms

Time from 0 to 500mA 1.5

Time from 0 to 100mA 0.3
Charger Soft-Start Time tSS_CHG

Time from 100mA to 500mA 1.2

ms

Timer Accuracy +15 %

Timer Suspend Threshold
CISET voltage when the fast-charge timer
suspends; 300mV translates to 20% of the
maximum fast-charge current limit

250 300 350 mV

Timer Extend Threshold
CISET voltage when the fast-charge timer
extends; 750mV translates to 50% of the
maximum fast-charge current limit

700 750 800 mV

Prequalification Time tPREQUAL 33 min

Fast-Charge Time tFSTCHG 660 min

Top-Off Time tTOPOFF 33 min

POWER SEQUENCING (Figures 6 and 7)

REG1, REG2, REG3 Soft-Start
Time

tSS1, tSS2,
tSS3

2.6 ms

REG4 Soft-Start Time tSS4 CCOMP4 = 0.022μF to GND 5 ms

REGULATOR THERMAL SHUTDOWN

Thermal Shutdown Temperature TJ rising +165 °C

Thermal Shutdown Hysteresis 15 °C

REG1–SYNCHRONOUS STEP-DOWN CONVERTER

Input Voltage PV13 supplied from SYS VSYS V

MAX8819A/MAX8819B 400
Maximum Output Current

L = 4.7μH,
RLSR = 0.13Ω
(Note 6) MAX8819C 550

mA

Short-Circuit Current L = 4.7μH, RLSR = 0.13Ω 600 mA

Short-Circuit Detection Threshold 230 mV

Short-Circuit Foldback Frequency fOSC/3 Hz

FB1 Voltage (Note 7) 0.997 1.01 1.028 V

Output Voltage Range 1 VSYS V

TA = +25°C -50 -5 +50
FB1 Leakage Current VFB1 = 1.01V

TA = +85°C -10
nA

Load Regulation IOUT1 = 100mA to 300mA 1 %

Line Regulation (Note 9) 1 %/D

p-Channel On-Resistance VPV13 = 4.0V, ILX1 = 180mA 190 mΩ
n-Channel On-Resistance VPV13 = 4.0V, ILX1 = 180mA 250 mΩ

MAX8819A/MAX8819B 0.565 0.600 0.640p-Channel Current-Limit
Threshold MAX8819C 0.615 0.650 0.750

A
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ELECTRICAL CHARACTERISTICS (continued)
(DC, LX_ unconnected; VEP = VGND = 0V, VBAT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, TA = -40°C to +85°C, capacitors as shown in Figure 1, RCISET = 3kΩ, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Skip-Mode Transition Current (Note 8) 80 mA

n-Channel Zero-Crossing
Threshold

10 mA

Maximum Duty Cycle 100 %

Minimum Duty Cycle 12.5 %

PWM Frequency fOSC 1.8 2.0 2.2 MHz

Internal Discharge Resistance in
Shutdown

EN123 = low, resistance from LX1 to PG1 1.0 kΩ

REG2–SYNCHRONOUS STEP-DOWN CONVERTER

Input Voltage PV2 supplied from SYS VSYS V

MAX8819A/MAX8819B 300
Maximum Output Current

L = 4.7μH,
RLSR = 0.13Ω
(Note 6) MAX8819C 500

mA

Short-Circuit Current L = 4.7μH, RLSR = 0.13Ω 600 mA

Short-Circuit Detection Threshold 230 mV

Short-Circuit Foldback Frequency fOSC/3 Hz

FB2 Voltage (Note 7) 0.997 1.012 1.028 V

Output Voltage Range 1 VSYS V

TA = +25°C -50 -5 +50
FB2 Leakage Current VFB2 = 1.01V

TA = +85°C -50
nA

Load Regulation IOUT2 = 100mA to 300mA 1 %

Line Regulation (Note 9) 1 %/D

p-Channel On-Resistance VPV2 = 4.0V, ILX2 = 180mA 290 mΩ
n-Channel On-Resistance VPV2 = 4.0V, ILX2 = 180mA 200 mΩ

MAX8819A/MAX8819B 0.512 0.550 0.595p-Channel Current-Limit
Threshold MAX8819C 0.565 0.600 0.700

A

Skip-Mode Transition Current (Note 8) 80 mA

n-Channel Zero-Crossing
Threshold

10 mA

Maximum Duty Cycle 100 %

Minimum Duty Cycle 12.5 %

PWM Frequency fOSC 1.8 2.0 2.2 MHz

Internal Discharge Resistance in
Shutdown

EN123 = low, resistance from LX2 to PG2 1.0 kΩ

REG2 Disable ΔISYS VPV2 = 0V, REG2 disabled (Note 10) -25 μA

REG3–SYNCHRONOUS STEP-DOWN CONVERTER

Input Voltage PV13 supplied from SYS VSYS V
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ELECTRICAL CHARACTERISTICS (continued)
(DC, LX_ unconnected; VEP = VGND = 0V, VBAT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, TA = -40°C to +85°C, capacitors as shown in Figure 1, RCISET = 3kΩ, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

MAX8819A/MAX8819B 300
Maximum Output Current

L = 4.7μH,
RLSR = 0.13Ω
(Note 6) MAX8819C 500

mA

Short-Circuit Current L = 4.7μH, RLSR = 0.13Ω 600 mA

Short-Circuit Detection Threshold 230 mV

Short-Circuit Foldback Frequency fOSC/3 Hz

FB3 Voltage (Note 7) 0.997 1.01 1.028 V

Output Voltage Range 1 VSYS V

TA = +25°C -50 -5 +50
FB3 Leakage Current VFB3 = 1.01V

TA = +85°C -50
nA

Load Regulation IOUT3 = 100mA to 300mA 1.3 %

Line Regulation (Note 9) 1 %/D

MAX8819A/MAX8819B 0.512 0.550 0.595p-Channel Current-Limit
Threshold MAX8819C 0.565 0.600 0.700

A

Skip-Mode Transition Current (Note 8) 80 mA

n-Channel Zero-Crossing
Threshold

10 mA

p-Channel On-Resistance VPV13 = 4.0V, ILX3 = 180mA 290 mΩ
n-Channel On-Resistance VPV13 = 4.0V, ILX3 = 180mA 120 mΩ
Maximum Duty Cycle 100 %

Minimum Duty Cycle 12.5 %

PWM Frequency fOSC 1.8 2.0 2.2 MHz

Internal Discharge Resistance in
Shutdown

EN123 = low, resistance from LX3 to PG3 1.0 kΩ

REG4–STEP-UP CONVERTER

Input Voltage Power supplied from SYS (see Figure 1) 2.4 5.5 V

Output Voltage Range VOUT4 VSYS 24 V

FB4 Regulation Voltage VFB4 No dimming 475 500 525 mV

FB4 Leakage REG4 disabled (EN4 = low) -0.050 +0.005 +0.050 μA

Switching Frequency 0.9 1 1.1 MHz

Minimum Duty Cycle 5 %

Maximum Duty Cycle 90 94 %
OVP4 Overvoltage Detection VOVP 24 25 26 V

OVP4 Input Current OVP4 = SYS, EN4 = high 4 μA

OVP4 Leakage Current
REG4 disabled (EN4 = low),
OVP4 = SYS

-1 +0.001 +1 μA

n-Channel On-Resistance VSYS = 4.0V, ILX4 = 200mA 395 mΩ
n-Channel Off-Leakage Current VLX4 = 28V -1 +0.001 +1 μA

n-Channel Current Limit 555 695 950 mA
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ELECTRICAL CHARACTERISTICS (continued)
(DC, LX_ unconnected; VEP = VGND = 0V, VBAT = 4V, DLIM[1:2] = 00, EN123 = EN4 = low, VFB1 = VFB2 = VFB3 = 1.1V, VFB4 = 0.6V,
PV13 = PV2 = SYS, TA = -40°C to +85°C, capacitors as shown in Figure 1, RCISET = 3kΩ, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

LED DIMMING CONTROL (EN4)

EN4 Low Shutdown Delay tSHDN 2 3.2 ms

EN4 High Enable Delay (Figure 8) tHI_INIT 100 μs

EN4 Low Time tLO 0.5 500 μs

EN4 High Time tHI 0.5 μs

RESET (RST1)

Reset Trip Threshold VTHRST
Voltage from FB1 to GND, VFB1 falling,
50mV hysteresis

0.765 0.858 0.945 V

Reset Deassert Delay Time tDRST 180 200 220 ms

Reset Glitch Filter tGLRST 50 μs

LOGIC (DLIM1, DLIM2, EN123, EN4, CHG, RST1)

Logic Input-Voltage Low VDC = 4.1V to 5.5V, VSYS = 2.6V to 5.5V 0.4 V

Logic Input-Voltage High VDC = 4.1V to 5.5V, VSYS = 2.6V to 5.5V 1.2 V

Logic Input Pulldown Resistance VLOGIC = 0.4V to 5.5V, CEN, EN123, EN4 400 760 1200 kΩ
Logic Leakage Current VLOGIC = 0 to 5.5V, DLIM1, DLIM2 -1.0 +0.001 +1.0 μA

Logic Output Voltage Low ISINK = 1mA 7 15 mV

Logic Output-High Leakage
Current

VLOGIC = 5.5V -1.0 +0.001 +1.0 μA

Note 3: Limits are 100% production tested at TA = +25°C. Limits over the operating temperature range are guaranteed through cor-
relation using statistical quality control (SQC) methods.

Note 4: The charger transitions from done to fast-charge mode at this BAT recharge threshold.
Note 5: The charger transitions from fast-charge to top-off mode at this top-off threshold (Figure 2).
Note 6: The maximum output current is guaranteed by correlation to the p-channel current-limit threshold, p-channel on-resistance,

n-channel on-resistance, oscillator frequency, input voltage range, and output voltage range. The parameter is stated for
a 4.7μH inductor with 0.13Ω series resistance. See the Step-Down Converter Maximum Output Current section for more
information.

Note 7: The step-down output voltages are 1% high with no load due to the load-line architecture.
Note 8: The skip-mode current threshold is the transition point between fixed-frequency PWM operation and skip-mode operation.

The specification is given in terms of output load current for inductor values shown in the typical application circuit (Figure 1).
Note 9: Line regulation for the step-down converters is measured as ΔVOUT/ΔD, where D is the duty cycle (approximately

VOUT/VIN).
Note 10: REG2 is disabled by connecting PV2 to ground, decreasing the quiescent current.
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(Circuit of Figure 1, TA = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, TA = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, TA = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, TA = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, TA = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, TA = +25°C, unless otherwise noted.)
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°

μ
μ

μ
μ

μ
μ

μ

MANUFACTURER SERIES
INDUCTANCE

(μH)
ESR
(mΩ)

CURRENT RATING
(mA)

DIMENSIONS
(mm)

CDRH2D11HP 4.7 190 750 3.0 x 3.0 x 1.2 = (10.8mm)3

Sumida
CDH2D09 4.7 218 700 3.0 x 3.0 x 1.0= (9.0mm)3

NR3012 4.7 130 770 3.0 x 3.0 x 1.2 = (10.8mm)3

Taiyo Yuden
NR3010 4.7 190 750 3.0 x 3.0 x 1.0 = (9.0mm)3

VLF3012 4.7 160 740 2.8 x 2.6 x 1.2 = (8.7mm)3

TDK
VLF3010 4.7 240 700 2.8 x 2.6 x 1.0 = (7.3mm)3

TOKO DE2812C 4.7 130 880 3.0 x 2.8 x 1.2 = (10.8mm)3

MIPF2520 4.7 110 1100 2.5 x 2.0 x 1.0 = (5mm)3

FDK
MIPF2016 4.7 160 900 2.0 x 1.6 x 1.0 = (3.2mm)3
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tSOFT-START
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tHI_INIT
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SHUTDOWN

STEP

500ns TO 500μs

MANUFACTURER SERIES
INDUCTANCE

(μH)
ESR (mΩ)

CURRENT
RATING (mA)

DIMENSIONS (mm)

DE2812C 10 290 580 3.0 x 2.8 x 1.2 = (10.8mm)3

TOKO
DB3018C 10 240 630 3.2 x 3.2 x 1.8 = (18.4mm)3

FDK MIP3226 10 160 900 3.2 x 2.6 x 1 = (8.32mm)3

MANUFACTURER PART NUMBER
CONTINUOUS

CURRENT
(mA)

FORWARD VOLTAGE
(mV)

BREAKDOWN
VOLTAGE

(V)
PACKAGE

CMDSH05-4 500 470 40 SOD-323
Central Semiconductor

CMHSH5-4 500 510 40 SOD-123

NXP PMEG3005EB 500 500 30 SOD-523

ON Semiconductor MBR0530L 500 430 30 SOD-123
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