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PART TEMP RANGE PIN-PACKAGE

MAX16023_TA_ _ _+T -40°C to +85°C 8 TDFN-EP*

MAX16024_TB_ _ _+T -40°C to +85°C 10 TDFN-EP*

+

*
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VCC = 1.53V to 5.5V, VBATT = 3V, reset not asserted, TA = TJ = -40°C to +85°C, COUT = 10μF, unless otherwise noted. Typical val-
ues are at TA = TJ = +25°C.) (Note 2)

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.

VCC, BATT, OUT to GND..........................................-0.3V to +6V
RESET, PFO, BATT ON (all open drain)

to GND..................................................................-0.3V to +6V
RESET, PFO, BATT ON (all push-pull)

to GND .................................................-0.3V to (VOUT + 0.3V)
PFI, CEIN, CEOUT to GND.......................-0.3V to (VOUT + 0.3V)
MR to GND .................................................-0.3V to (VCC + 0.3V)
Input Current
VCC Peak Current.....................................................................1A

VCC Continuous Current ...............................................250mA
BATT Peak Current .......................................................500mA
BATT Continuous Current ...............................................70mA

Output Current
OUT Short Circuit to GND Duration ....................................10s
RESET, BATT ON, CEOUT..............................................20mA

Continuous Power Dissipation (TA = +70°C)
8-Pin TDFN (derate 24.4mW/°C above +70°C) .........1951mW
10-Pin TDFN (derate 24.4mW/°C above +70°C) .......1951mW

Thermal Resistance (Note 1)
θJA (8-Pin and 10-Pin TDFN)........................................41°C/W

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Operating Voltage Range VCC, VBATT (Note 3) 1.53 5.5 V

LDO = 1.2V 4.3 6

LDO = 1.8V 4.7 7

LDO = 2.5V 5.2 7.5

LDO = 3V 5.5 8

VCC = LDO + 0.5V,
no load

LDO = 3.3V 5.7 8

LDO = 1.2V 16 20

LDO = 1.8V 16 21

LDO = 2.5V 16 18.1

LDO = 3V 17 18.6

Supply Current ICC

VCC = LDO + 0.5V,
IOUT = 20mA

LDO = 3.3V 17 19

μA

Supply Current in Battery-Backup
Mode

IBATT
VCC = 0, VBATT = 3V,
no dropout, no load

3.5 5.26 μA

BATT Standby Current VCC > VBATT + 0.2V -0.01 +0.01 μA

SET Reference Voltage VSET MAX16024_TB_, VCC = 2.2V 1.144 1.2 1.272 V

SET Input Leakage Current MAX16024_TB_, SET = 1.2V -20 +20 nA

Output Voltage Range VOUT MAX16024_TB_, VCC > VOUT 1.8 5.25 V

LDO = 1.2V 1.145 1.2 1.270

LDO = 1.8V 1.704 1.8 1.900

LDO = 2.5V 2.368 2.5 2.634

LDO = 3V 2.837 3 3.165

Output Voltage Accuracy IOUT = 1mA

LDO = 3.3V 3.114 3.3 3.482

V

Note 1: 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 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

Line Regulation
VCC = (VOUT + 1V) to (VOUT + 2V),
IOUT = 1mA

0.2 1.0 %/V

Load Regulation VCC = VOUT + 1V, IOUT = 1mA to 2mA 0.15 1.0 %

LDO = 1.2V 500

LDO = 1.8V 200

LDO = 2.5V 180

LDO = 3V 150

Dropout Voltage
IOUT = 50mA
(Note 4)

LDO = 3.3V 150

mV

VCC = 1.6V 75
Output Current Limit

VCC ≥ 2V 150
mA

Battery Freshness Leakage
Current

VBATT = 5.5V 10 nA

RESET OUTPUT (RESET)

Reset Threshold VTH (See Table 1) V

VCC Falling to Reset Delay tRD VCC falling at 10V/ms 20 μs

Reset Timeout Period tRP VCC rising 145 215 285 ms

VOUT = 3.3V, ISINK = 3.2mA, RESET asserted 0.3

VOUT = 1.8V, ISINK = 1mA, RESET asserted 0.3RESET Output Low Voltage VOL

VOUT = 1.2V, ISINK = 100μA, RESET asserted 0.3

V

RESET Output High Voltage
(Push-Pull Output)

VOH
VCC ≥ 1.1 x VTH, ISOURCE = 100μA,
RESET deasserted

VOUT - 0.3V V

RESET Output Leakage Current
(Open-Drain Output)

V RESET = 5.5V, reset deasserted 1 μA

POWER-FAIL COMPARATOR (PFI, PFO)

PFI Input Threshold VPFT VPFI falling, 1.6V ≤ VCC ≤ 5.5V 0.570 0.590 0.611 V

PFI Input Hysteresis VPFI-HYS 30 mV

PFI Input Current IPFI -1 +1 μA

VOUT = 1.8V, ISINK = 1mA, PFO asserted 0.3
PFO Output Low Voltage

VOUT =1.2V, ISINK = 100μA, PFO asserted 0.3
V

PFO Output High Voltage
(Push-Pull Output)

ISOURCE = 100μA, PFO deasserted VOUT - 0.3V V

PFO Leakage Current
(Open-Drain Output)

V PFO = 5.5V, PFO deasserted 1 μA

PFO Delay Time (VPFI + 100mV) to (VPFI - 100mV) 20 μs

MANUAL RESET (MR)

Input Low Voltage VIL 0.3 x VCC

Input High Voltage VIH 0.7 x VCC
V

Pullup Resistance Pullup resistance to VCC 20 30 kΩ

Glitch Immunity 100 ns

MR to Reset Delay 120 ns

ELECTRICAL CHARACTERISTICS (continued)
(VCC = 1.53V to 5.5V, VBATT = 3V, reset not asserted, TA = TJ = -40°C to +85°C, COUT = 10μF, unless otherwise noted. Typical val-
ues are at TA = TJ = +25°C.) (Note 2)



4 _______________________________________________________________________________________

ELECTRICAL CHARACTERISTICS (continued)
(VCC = 1.53V to 5.5V, VBATT = 3V, reset not asserted, TA = TJ = -40°C to +85°C, COUT = 10μF, unless otherwise noted. Typical val-
ues are at TA = TJ = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

BATTERY-ON INDICATOR (BATT ON)

VOUT = 1.2V, ISINK = 100μA, BATT ON
deasserted

0.3

VOUT = 1.8V, ISINK = 1mA, BATT ON
deasserted

0.3Output Low Voltage VOL

VOUT = 3.3V, ISINK = 3.2mA, BATT ON
deasserted

0.3

V

Output High Voltage
(Push-Pull Output)

VOH ISOURCE = 100μA, BATT ON asserted VOUT - 0.3V V

Output Leakage Current
(Open-Drain Output)

VCC = 5.5V 1 μA

Output Short-Circuit Current
Sink current, VCC = 5V
(Note 6)

60 mA

CE GATING (CEIN, CEOUT)

CEIN Leakage Current Reset asserted, VCC = 0.9 x VTH or 0 -1 +1 μA

CEIN to CEOUT Resistance VCC = 5V, reset deasserted 8 50 Ω

CEOUT Short-Circuit Current Reset asserted, CEOUT = 0 0.75 2 mA

CEIN to CEOUT Propagation
Delay

50Ω source, CLOAD = 50pF, VCC = 4.75V 1.5 7 ns

Output High Voltage VOH ISOURCE = 100μA, reset asserted VOUT - 0.3V V

Reset to CEOUT Delay 12 μs

Note 2: All devices are 100% production tested at TA = +25°C and TA = +85°C. Limits over temperature are guaranteed by design.
Note 3: VBATT can be 0 anytime or VCC can go down to 0 if VBATT is active (except at startup).
Note 4: Dropout voltage is defined as (VIN - VOUT) when VOUT is 2% below the value of VOUT when VIN = VOUT + 1V.
Note 5: CEIN to CEOUT resistance is tested with VCC = 5V and VCEIN = 0 or 5V.
Note 6: Use external current-limiting resistor to limit current to 20mA (max).
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VCC SUPPLY CURRENT 
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VOUT = 2.5V
VTH = 2.93V
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MAX16024PTBS25+
VBATT = +3.0V

VCC = 0
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VCC = 3.3V
VBATT = 3.0V

RESET OUTPUT VOLTAGE LOW
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MAX16024PTBS25+

(VCC = 5V, VBATT = 0, IOUT = 0, TA = +25°C, unless otherwise noted.)

RESET THRESHOLD RANGES (V)
SUFFIX

MIN TYP MAX

L 4.508 4.63 4.906

M 4.264 4.38 4.635

T 2.991 3.08 3.239

S 2.845 2.93 3.080

R 2.549 2.63 2.755

Z 2.243 2.32 2.425

Y 2.117 2.19 2.288

W 1.603 1.67 1.733

V 1.514 1.575 1.639

SUFFIX
NOMINAL OUTPUT

VOLTAGE (V)

33 3.3

30 3.0

25 2.5

18 1.8

12 1.2
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(VCC = 5V, VBATT = 0, IOUT = 0, TA = +25°C, unless otherwise noted.)
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OUTPUT VOLTAGE
vs. VCC VOLTAGE

M
AX

16
02

3 
to

c1
3

VCC VOLTAGE (V)

OU
TP

UT
 V

OL
TA

GE
 (V

)

1 4

2.1

2.5

2.7
2.8

2.0

2.4

1.9
1.8
1.7

1.6

2.2
2.3

2.6

1.5
0 62 3 5

MAX16024PTBS25+
IOUT = 0

LOAD-TRANSIENT RESPONSE
MAX16023 toc14

1ms/div

OUT
AC-COUPLED
100mV/div

50mA
IOUT
20mA/div

10mA

MAX16024PTBS25+

COUT = 10μF

STARTUP RESPONSE
MAX16023 toc15

2ms/div

VCC
2V/div

OUT
1V/div

MAX16024PTBS25+
IOUT = 0
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MR FALLING TO RESET DELAY
MAX16023 toc16

200ns/div

MR
5V/div

RESET
5V/div

CHIP-ENABLE LOCKING OUT
SIGNAL DURING RESET

MAX16023 toc17

40μs/div

CEIN
2V/div

CEOUT
2V/div

RESET
5V/div

(VCC = 5V, VBATT = 0, IOUT = 0, TA = +25°C, unless otherwise noted.)
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MAX16023 MAX16024

1 2 VCC

2 3 BATT

3 4 MR

4 — PFI

5 — PFO

6 7 GND

7 8 RESET

8 9 OUT

— 1 CEIN

— 5 SET

— 6 BATT ON

— 10 CEOUT

— — EP

μ

≥
μ

MR RESET MR
RESET MR
MR Ω

PFO
PFO

MR RESET
MR RESET RESET

μ

CEIN CEOUT
CEIN CEOUT μ

CEIN
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MAX16023

PFI

PFO

OUT

GND

VCC

MR

RESET DELAY

LOGIC
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REF

OUT

RESET

BATT

DROPOUT

OUT
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MAX16024

CEIN CEOUT

GND

VCC

MR

RESET DELAY

LOGIC

LDO

REF

VCC

CE OUTPUT
CONTROL

BATT

DROPOUT

OUT

SET

RESET

BATT ON



CEOUT CEIN CEOUT
μ

CEIN
CEOUT CEIN

CEIN CEOUT

CEIN CEOUT μ
μ CEOUT

CEIN
CEOUT CEIN CEOUT

CEIN CEOUT
CEOUT
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VCC
RESET THRESHOLD VTH

CEIN

CEOUT

RESET

*

tRD tRD

tRP tRP

IF CEIN GOES HIGH BEFORE RESET ASSERTS, 
CEOUT GOES HIGH WITHOUT DELAY AS 
CEIN GOES HIGH.

RESET-TO-CEOUT DELAY (12μs)

*
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MR RESET MR
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RESET MR
Ω MR

MR

MR
MR μ

MR μ

μ μ
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MR RESET

RESET

PFO
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MAX16024

0.1μF

1.53 TO 5.5V

GND

VCC

RESETTO μP

R1

R2

SET

10μF

1.8V TO 5.25V

VOUT = VSET (1 + R1/R2)
VSET = 1.2V

OUT



μ
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μ μ
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PFO
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MAX16023L

0.1μF

GND

PFI

R2

R1

MR

PFO

ADDITIONAL SUPPLY RESET VOLTAGE

RESET

V2

VCC

V1

RESET

μP

V2(RESET) = VPFT x (      )R1 + R2
R2

PFO MR

MAX16023

0.1μF

GND

PFI

R2

R1

PFO

VCC

VTRIP = VPFT -       (5 - VPFT)R2
R1

VTRIP IS NEGATIVE

V-

5V

PFO
0

+5V

VTRIP V-0
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MAX16023

0.1μF

GND

PFI

PFO

R2

R1

R3

VCC

VH = (VPFT + VPFI - HYS) x (    +    + 1)R1
R2

R1
R3

VL = R1 x (     -         ) + VPFT
VPFT
R2

VCC - VPFT
R3

WHERE VPFT IS THE POWER-FAIL
THRESHOLD VOLTAGE.

*OPTIONAL

+5V

VIN

C1*

TO μP

PFO
0

+5V

VTRIPVL VH VIN

VTRIP = VPFT x (      )R1 + R2
R2

PART
OUTPUT

TYPE

R ESET 
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REGUL ATED

OU TPU T
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( V) 

PART
OUTPUT

TYPE

R ESET 

T H R ESH O L D 

VO L T A G E

( V) 

R EG U L A T ED 

O U T PU T 

VO L T A G E

( V) 

MAX16023LTAL12+T Push-Pull 4.63 1.2 MAX16024LTBL12+T Push-Pull 4.63 1.2

MAX16023LTAL18+T Push-Pull 4.63 1.8 MAX16024LTBL18+T Push-Pull 4.63 1.8

MAX16023LTAL25+T Push-Pull 4.63 2.5 MAX16024LTBL25+T Push-Pull 4.63 2.5

MAX16023LTAL33+T Push-Pull 4.63 3.3 MAX16024LTBL33+T Push-Pull 4.63 3.3

MAX16023LTAM12+T Push-Pull 4.38 1.2 MAX16024LTBM12+T Push-Pull 4.38 1.2

MAX16023LTAM18+T Push-Pull 4.38 1.8 MAX16024LTBM18+T Push-Pull 4.38 1.8

MAX16023LTAM25+T Push-Pull 4.38 2.5 MAX16024LTBM25+T Push-Pull 4.38 2.5

MAX16023LTAM33+T Push-Pull 4.38 3.3 MAX16024LTBM33+T Push-Pull 4.38 3.3

MAX16023LTAT12+T Push-Pull 3.08 1.2 MAX16024LTBT12+T Push-Pull 3.08 1.2

MAX16023LTAT18+T Push-Pull 3.08 1.8 MAX16024LTBT18+T Push-Pull 3.08 1.8

MAX16023LTAT25+T Push-Pull 3.08 2.5 MAX16024LTBT25+T Push-Pull 3.08 2.5

MAX16023LTAS12+T Push-Pull 2.93 1.2 MAX16024LTBS12+T Push-Pull 2.93 1.2

MAX16023LTAS18+T Push-Pull 2.93 1.8 MAX16024LTBS18+T Push-Pull 2.93 1.8

MAX16023LTAS25+T Push-Pull 2.93 2.5 MAX16024LTBS25+T Push-Pull 2.93 2.5

MAX16023LTAR12+T Push-Pull 2.63 1.2 MAX16024LTBR12+T Push-Pull 2.63 1.2

MAX16023LTAR18+T Push-Pull 2.63 1.8 MAX16024LTBR18+T Push-Pull 2.63 1.8

MAX16023LTAR25+T Push-Pull 2.63 2.5 MAX16024LTBR25+T Push-Pull 2.63 2.5

MAX16023LTAZ12+T Push-Pull 2.32 1.2 MAX16024LTBZ12+T Push-Pull 2.32 1.2
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MAX16023LTAZ18+T Push-Pull 2.32 1.8 MAX16024LTBZ18+T Push-Pull 2.32 1.8

MAX16023LTAY12+T Push-Pull 2.19 1.2 MAX16024LTBY12+T Push-Pull 2.19 1.2

MAX16023LTAY18+T Push-Pull 2.19 1.8 MAX16024LTBY18+T Push-Pull 2.19 1.8

MAX16023LTAW12+T Push-Pull 1.67 1.2 MAX16024LTBW12+T Push-Pull 1.67 1.2

MAX16023LTAV12+T Push-Pull 1.575 1.2 MAX16024LTBV12+T Push-Pull 1.575 1.2

MAX16023PTAL12+T Open-Drain 4.63 1.2 MAX16024PTBL12+T Open-Drain 4.63 1.2

MAX16023PTAL18+T Open-Drain 4.63 1.8 MAX16024PTBL18+T Open-Drain 4.63 1.8

MAX16023PTAL25+T Open-Drain 4.63 2.5 MAX16024PTBL25+T Open-Drain 4.63 2.5

MAX16023PTAL33+T Open-Drain 4.63 3.3 MAX16024PTBL33+T Open-Drain 4.63 3.3

MAX16023PTAM12+T Open-Drain 4.38 1.2 MAX16024PTBM12+T Open-Drain 4.38 1.2

MAX16023PTAM18+T Open-Drain 4.38 1.8 MAX16024PTBM18+T Open-Drain 4.38 1.8

MAX16023PTAM25+T Open-Drain 4.38 2.5 MAX16024PTBM25+T Open-Drain 4.38 2.5

MAX16023PTAM33+T Open-Drain 4.38 3.3 MAX16024PTBM33+T Open-Drain 4.38 3.3

MAX16023PTAT12+T Open-Drain 3.08 1.2 MAX16024PTBS12+T Open-Drain 3.08 1.2

MAX16023PTAT18+T Open-Drain 3.08 1.8 MAX16024PTBS18+T Open-Drain 3.08 1.8

MAX16023PTAT25+T Open-Drain 3.08 2.5 MAX16024PTBS25+T O p e n - D r a i n 3.08 2.5

MAX16023PTAS12+T Open-Drain 2.93 1.2 MAX16024PTBT12+T Open-Drain 2.93 1.2

MAX16023PTAS18+T Open-Drain 2.93 1.8 MAX16024PTBT18+T Open-Drain 2.93 1.8

MAX16023PTAS25+T Open-Drain 2.93 2.5 MAX16024PTBT25+T Open-Drain 2.93 2.5

MAX16023PTAR12+T Open-Drain 2.63 1.2 MAX16024PTBR12+T Open-Drain 2.63 1.2

MAX16023PTAR18+T Open-Drain 2.63 1.8 MAX16024PTBR18+T Open-Drain 2.63 1.8

MAX16023PTAR25+T Open-Drain 2.63 2.5 MAX16024PTBR25+T Open-Drain 2.63 2.5

MAX16023PTAZ12+T Open-Drain 2.32 1.2 MAX16024PTBZ12+T Open-Drain 2.32 1.2

MAX16023PTAZ18+T Open-Drain 2.32 1.8 MAX16024PTBZ18+T Open-Drain 2.32 1.8

MAX16023PTAY12+T Open-Drain 2.19 1.2 MAX16024PTBY12+T Open-Drain 2.19 1.2

MAX16023PTAY18+T Open-Drain 2.19 1.8 MAX16024PTBY18+T Open-Drain 2.19 1.8

MAX16023PTAW12+T Open-Drain 1.67 1.2 MAX16024PTBW12+T Open-Drain 1.67 1.2

MAX16023PTAV12+T Open-Drain 1.575 1.2 MAX16024PTBV12+T Open-Drain 1.575 1.2

MAX16024PTBL+T Open-Drain 4.63 Adjustable MAX16024LTBL+T Push-Pull 4.63 Adjustable

MAX16024PTBM+T Open-Drain 4.38 Adjustable MAX16024LTBM+T Push-Pull 4.38 Adjustable

MAX16024PTBT+T Open-Drain 3.08 Adjustable MAX16024LTBT+T Push-Pull 3.08 Adjustable

MAX16024PTBS+T Open-Drain 2.93 Adjustable MAX16024LTBS+T Push-Pull 2.93 Adjustable

MAX16024PTBR+T Open-Drain 2.63 Adjustable MAX16024LTBR+T Push-Pull 2.63 Adjustable

MAX16024PTBZ+T Open-Drain 2.32 Adjustable MAX16024LTBZ+T Push-Pull 2.32 Adjustable

MAX16024PTBY+T Open-Drain 2.19 Adjustable MAX16024LTBY+T Push-Pull 2.19 Adjustable

MAX16024PTBW+T Open-Drain 1.67 Adjustable MAX16024LTBW+T Push-Pull 1.67 Adjustable

MAX16024PTBV+T Open-Drain 1.575 Adjustable MAX16024LTBV+T Push-Pull 1.575 Adjustable
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MAX16024L

0.1μF3V

0.1μF
0.1μF

10μF

BATT

GND
SET

PUSHBUTTON

CEIN

CEOUT

BATT ON

OUT

RESET

ADDRESS
DECODE

RTC
RAM

VCC

CE

MR

μP

RST

A0–A15

3.3V

VCC

PART

OUTPUTS

(RESET, PFO,

BATT ON )

RESET MR
POWER-FAIL

COMPARATOR

CE

GATE
BATT ON

REGULATOR

OUTPUT VOLTAGE

MAX16023L Push-Pull √ √ √ — — Fixed

MAX16023P Open Drain √ √ √ — — Fixed

MAX16024L Push-Pull √ √ — √ √ Fixed/adjustable

MAX16024P Open Drain √ √ — √ √ Fixed/adjustable
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