
___________________________________
MAX1558/MAX1558H USB

20ms

1.2A
USB IEC (45μA)
(3μA)
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________________________________
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________________________________

♦ 55mΩ

♦ 10 3mm x 3mm TDFN

♦ 14%

♦

♦ 1.2A

♦

♦ 20ms

♦ USB

♦ 2.7V 5.5V

♦

♦

♦ 15kV ESD ( )

♦ UL UL# E211395
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PART TEMP RANGE
PIN-

PACKAGE

TOP

MARK

MAX1558ETB+ -40°C to +85°C
10 TDFN
(3mm x 3mm)

AAR

MAX1558HETB+ -40°C to +85°C
10 TDFN
(3mm x 3mm)

AAS

MAX1558

INPUT
2.7V TO 5.5V
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INB

ISET

FLTA

FLTB

ONA

ONB

ONA

ONB

OUTA

OUTB

GND

USB
PORT A

USB
PORT B

_________________________

_____________________________
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VONA = VONB = 5V (MAX1558H), RISET = 26kΩ to GND, TA = 0°C to +85°C,
unless otherwise noted. Typical values are at TA = +25°C.) (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.

IN_, ON_, OUT_, ISET, FLT_ to GND........................-0.3V to +6V
IN_ to OUT_ (when disabled) (Note 1) ........................-6V to +6V
IN_ to OUT_ (when enabled) (Note 2)............-1.6A to +1.6ARMS
FLT_ Sink Current................................................................20mA

Continuous Power Dissipation (TA = +70°C)
10-Pin TDFN 3mm x 3mm
(derate 24.4mW/°C above +70°C).............................1952mW

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+160°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage Range 2.75 5.50 V

VIN_ = 5V, TA = +25°C 55 75

VIN_ = 3.3V, TA = +25°C 64Switch On-Resistance RON

VIN_ = 4.4V, TA = 0°C to +85°C 105

mΩ

Standby Supply Current Both switches disabled 3 6 μA

Quiescent Supply Current Both switches enabled 45 75 μA

VOUTA = VOUTB = 0V 0.03 10
OUT_ Off-Leakage Current Switches disabled

VOUTA = VOUTB = 5V 0.03
μA

Reverse Leakage Current
VIN_ = 0V, VOUTA = VOUTB = 5V, both
switches disabled

0.03 μA

Undervoltage-Lockout Threshold VUVLO Rising edge, 3% hysteresis 2.3 2.5 2.7 V

Continuous Load Current RISET = 26kΩ 1.2 A

RISET = 26kΩ 1.20 1.4 1.60

RISET = 39kΩ 0.80 0.925 1.05Current-Limit Threshold
VIN_ - VOUT_ =
0.5V

RISET = 60kΩ 0.50 0.6 0.70

A

RISET = 26kΩ 1.45 2.0 2.60

RISET = 39kΩ 1.40Peak Short-Circuit Current Limit ISHORT
VOUT_ = 0V
(IOUT_ pulsing)

RISET = 60kΩ 0.90

A(PEAK)

RISET = 26kΩ 0.55

RISET = 39kΩ 0.37RMS Short-Circuit Current Limit ISHORT
VOUT_ = 0V
(IOUT_ pulsing)

RISET = 60kΩ 0.23

ARMS

Short-Circuit Continuous Current-
Limit Transition Threshold

(Note 4) 1 V

Fault-Blanking Timeout Period From ILIMIT condition to 50% of V FLT_ 8 20 40 ms

Turn-On Delay tON

ROUT_ = 10Ω, COUT_ = 1μF, does not
include rise time (from ON asserted to
VOUT_ = 10% VIN_)

0.5 1.4 4.0 ms

Note 1: Reverse current (current from OUT_ to IN_) is blocked when disabled.
Note 2: Forward current (current from IN_ to OUT_) is internally limited. Reverse current, from OUT_ to IN_, is not limited when the

device is enabled and must be kept below 1.5ARMS to prevent permanent device damage. When the MAX1558/MAX1558H
are disabled, the switch turns off and reverse current is internally blocked.
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ELECTRICAL CHARACTERISTICS (continued)
(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VONA = VONB = 5V (MAX1558H), RISET = 26kΩ to GND, TA = 0°C to +85°C,
unless otherwise noted. Typical values are at TA = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Rise Time tRISE
COUT_ = 1μF, ROUT_ = 10Ω, (from 10% to
90% of VOUT_)

4 ms

Turn-Off Delay from ON tOFF

ROUT_ = 10Ω, COUT_ = 1μF, does not
include rise time (from ON deasserted to
VOUT_ = 90% VIN_)

100 1000 μs

Output Fall Time tFALL
COUT_ = 1μF, ROUT_ = 10Ω (from 90% to
10% of VOUT_)

3 ms

Thermal-Shutdown Threshold 10°C hysteresis +160 °C

VIN_ = 2.7V to 4.0V 1.6ONA/ONB Logic Input High
Voltage

VIH
VIN_ = 4.0V to 5.5V 2.0

V

VIN_ = 2.7V to 4.0V 0.6ONA/ONB Logic Input Low
Voltage

VIL
VIN_ = 4.0V to 5.5V 0.8

V

Logic Input Current VON_ = 0V or VIN_ -1 +1 μA

FLT_ Output Low Voltage ISINK = 1mA 0.4 V

FLT_ Output High Leakage
Current

VIN_ = V FLT_ = 5.5V 1 μA

Autorestart Current In latched-off state, VOUT_ = 0V 10 25 50 mA

Autorestart Threshold In latched-off state, rising 0.4 0.5 0.6 V

Autorestart Delay In latched-off state, VOUT_ > 1V 8 20 40 ms

ELECTRICAL CHARACTERISTICS
(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VONA = VONB = 5V (MAX1558H), RISET = 26kΩ to GND, TA = -40°C to +85°C,
unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage Range 2.7 5.5 V

VIN_ = 5V, TA = +25°C 75
Switch On-Resistance RON

VIN_ = 4.4V, TA = 0°C to +85°C 105
mΩ

Standby Supply Current Both switches disabled 6 μA

Quiescent Supply Current Both switches enabled 75 μA

OUT_ Off-Leakage Current Switches disabled, VOUTA = VOUTB = 0V 10 μA

Undervoltage-Lockout Threshold VUVLO Rising edge, 3% hysteresis 2.3 2.7 V

Continuous Load Current RISET = 26kΩ 1.2 A

RISET = 26kΩ 1.20 1.60

RISET = 39kΩ 0.80 1.05Current-Limit Threshold VIN_ - VOUT_ = 0.5V

RISET = 60kΩ 0.50 0.70

A

Peak Short-Circuit Current Limit ISHORT
VOUT_ = 0V
(IOUT_ pulsing)

RISET = 26kΩ 1.45 2.60 A(PEAK)

Fault-Blanking Timeout Period From ILIMIT condition to 50% of V FLT_ 8 40 ms
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(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VONA = VONB= 5V (MAX1558H), RISET = 26kΩ to GND. Typical values are at TA =
+25°C, unless otherwise noted.)
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ELECTRICAL CHARACTERISTICS (continued)
(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VONA = VONB = 5V (MAX1558H), RISET = 26kΩ to GND, TA = -40°C to +85°C,
unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Turn-On Delay tON

ROUT_ = 10Ω, COUT_ = 1μF, does not
include rise time (from ON asserted to
VOUT_ = 10% VIN_)

0.5 4.0 ms

Turn-Off Delay from ON tOFF

ROUT_ = 10Ω, COUT_ = 1μF, does not
include rise time (from ON deasserted to
VOUT_ = 90% VIN_)

1000 μs

VIN_ = 2.7V to 4.0V 1.6ONA/ONB Logic Input High
Voltage

VIH
VIN_ = 4.0V to 5.5V 2.0

V

VIN_ = 2.7V to 4.0V 0.6ONA/ONB Logic Input Low
Voltage

VIL
VIN_ = 4.0V to 5.5V 0.8

V

Logic Input Current VON_ = 0V or VIN_ -1 +1 μA

FLT_ Output Low Voltage ISINK = 1mA 0.4 V

FLT_ Output High Leakage
Current

VIN_ = V FLT_ = 5.5V 1 μA

Autorestart Current In latched-off state, VOUT_ = 0V 10 50 mA

Autorestart Threshold In latched-off state, rising 0.4 0.6 V

Autorestart Delay In latched-off state, VOUT_ > 1V 8 40 ms

Note 3: Specifications from 0°C to -40°C are guaranteed by design but not 100% tested.
Note 4: The output voltage at which the device transitions from short-circuit current limit to continuous current limit. See the Output-

Current Fault Protection section.

CURRENT-LIMIT PROGRAM vs. RISET
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QUIESCENT CURRENT vs. TEMPERATURE
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VIN_ = 5.5V

VIN_ = 4.5V

VIN_ = 5V
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SHUTDOWN CURRENT vs. TEMPERATURE
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ON_ = VIN_ (MAX1558)
ON_ = GND (MAX1558H)

SWITCH OFF-LEAKAGE CURRENT
vs. TEMPERATURE
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ON_ = IN_ (MAX1558)
ON_ = GND
(MAX1558H)

OFF REVERSE-BLOCKING LEAKAGE
CURRENT vs. OUTPUT VOLTAGE
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NORMALIZED ON-RESISTANCE
vs. TEMPERATURE
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CONTINUOUS CURRENT-LIMIT THRESHOLD
vs. TEMPERATURE

M
AX

15
58

/5
8H

 to
c0

8

TEMPERATURE (°C)

CO
NT

IN
UO

US
 C

UR
RE

NT
-L

IM
IT

 T
HR

ES
HO

LD
 (A

)

603510-15

1.40

1.42

1.41

1.39

1.38

1.37

1.36

1.44

1.43

1.45

1.35
-40 85

TURN-ON TIME
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VIN_ = 4.5V

VIN_ = 5.5VVIN_ = 5V

TURN-OFF TIME
vs. TEMPERATURE (tOFF + tFALL)
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VIN_ = 4.5V

VIN_ = 5.5V

VIN_ = 5V
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VIN_ = 5.5V

VIN_ = 5V
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V)

FAULT OUTPUT LOW VOLTAGE
vs. TEMPERATURE

___________________________________________________________________ ( )
(6 = VINB = 5V, VONA = VONB = 0V (MAX1558), VONA = VONB= 5V (MAX1558H), RISET = 26kΩ to GND. Typical values are at TA =
+25°C, unless otherwise noted.)
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VIN_ = 4.5V

VIN_ = 5.5V

VIN_ = 5V
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AUTORESET CURRENT
vs. TEMPERATURE

AUTORESET CURRENT
vs. INPUT VOLTAGE
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A)

5.55.04.54.03.5

25

30

35
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20
3.0 6.0

TA = +85°C

TA = -40°C

TA = +25°C

OVERLOAD RESPONSE INTO 2.5Ω
MAX1558/58H toc15

20ms/div

IOUT_

OUT_

VIN

FLT_

5V

5V/div

5V/div

1A/div

0

0

0

SHORT-CIRCUIT RESPONSE INTO 0Ω
MAX1558/58H toc16

20ms/div

IOUT_

VIN

VOUT

FLTA_

5V/div

5V/div

5V/div

5A/div

0

0

0

0

SHORT
APPLIED

SHORT
REMOVED

SWITCH ON

AUTORESTART

___________________________________________________________________ ( )
(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VONA = VONB= 5V (MAX1558H), RISET = 26kΩ to GND. Typical values are at TA =
+25°C, unless otherwise noted.)

SWITCH TURN-ON TIME
MAX1558/58H toc17

2.0ms/div

ON_

OUT_

2V/div

2V/div

0

0

SWITCH TURN-OFF TIME
MAX1558/58H toc18

1.0ms/div

ON_

OUT_

2V/div

2V/div

0

0
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1 INA

2
ONA

*(ONA)

3 ISET

4
ONB

*(ONB)

5 INB

6 OUTB

7 FLTB

8 GND

9 FLTA

10 OUTA

— PAD

______________________________________________________________________

____________________________
MAX1558/MAX1558H USB

( 2)
USB MAX1558/MAX1558H

2.7V 5.5V 1.2A

MAX1558/MAX1558H

M
A

X
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X

1558H
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*() MAX1558H

MAX1558

INPUT
2.7V TO 5.5V

INA

INB

ISET

FLTA

FLTB

ONA

ONB

ONA

ONB

OUTA

OUTB

GND

USB
PORT A

USB
PORT B

0.1μF

100kΩ

100kΩ

1μF*

1μF*

*USB APPLICATIONS MAY REQUIRE ADDITIONAL
BULK CAPACITANCE

1.

OUTA INA INB 0.1μF

A IN_ MAX1558 A
MAX1558H A

26kΩ 60kΩ ISET

B IN_ MAX1558 B
MAX1558H B

OUTB INB INA 0.1μF

B OUTB 1μF

B B UVLO (>20ms)

A A UVLO (>20ms)

A OUTA 1μF

GND
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MAX1558

CHARGE
PUMP

BIAS

UVLO

REF

OSC
25kHz

TIMER
20ms

THERMAL
SHUTDOWN

CHARGE
PUMP

ILIMB

ILIMA

30mA

INA

ONA

ONB

INB

ISET

ONA

ONB

FAULT
LOGIC

30mA

FLTB

INB

OUTB

GND

OUTA

FLTA

INA

0.6V

PROGRAM ILIMA

PROGRAM ILIMB

2. 
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MAX1558/MAX1558H UVLO
VIN_

2.5V

ISET
26kΩ 60kΩ Current-

Limit Program vs. RISET
MAX1558

MOSFET
20ms ( )

1V ( )
30% RMS

20ms

MAX1558/MAX1558H

MAX1558/MAX1558H

20ms
FLT_

( )
UVLO

FLT_

MAX1558 USB
/ USB

20ms

20ms
FLT_ MAX1558/MAX1558H

30mA
0.5V

20ms MAX1558
ON_ (MAX1558H ON_)

USB USB
MAX1558/MAX1558H

MAX1558/MAX1558H

MAX1558/MAX1558H

+160˚C FLT_
10˚C

MAX1558/MAX1558H
(FLT_) 100kΩ

IN_ FLT_

• UVLO

• +160˚C

• 20ms

•

FLT_ 20ms
MAX1588/MAX1558H
FLT_

2.5V
FLT_
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_____________________________

ISET
26kΩ 86kΩ

ILIM(TYPICAL) = 36400 / RISET ( )

26kΩ RISET
60kΩ RISET

500mA

1V ( ) MAX1558
ILIM(TYPICAL) 30%

( 20ms
) 3ms

20ms

INA INB
IN_

0.1μF

MAX1558/MAX1558H

1μF

1V

500μF

(0.1μF ) (ESD)

( ) USB

USB
MAX1558/MAX1558H

MAX1558/MAX1558H

MAX1558/MAX1558H
+6V -0.3V

MAX1558/MAX1558H
ON_

4ms
UVLO

(100ns)

5mm IN_ OUT_
IN_

OUT_

P = (IOUT_)2 RON

(IOUT_ = 1.2A) (125mΩ)

P = (1.2A)2 x 0.125Ω = 180mW 

1V

20ms
20ms
50%

P = 0.5 x (ILIM) x (VIN_ - VOUT_)
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5V 1V

P = 0.5 x (1.5A) x (5V - 1V) = 3W

1952mW MAX1558/MAX1558H

10˚C
PCB

2 0 m s
VIN_ = 5V 30mA

P = (30mA) x 5V = 0.15W

M
A

X
1558/M

A
X

1558H

3mm x 3mm 1.2A/
USB
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____________________________
TRANSISTOR COUNT: 2932

PROCESS: BiCMOS
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( www.maxim-ic.com.cn/packages )
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COMMON DIMENSIONS

SYMBOL MIN. MAX.

A 0.70 0.80

D 2.90 3.10

E 2.90 3.10

A1 0.00 0.05

L 0.20 0.40

PKG. CODE N D2 E2 e JEDEC SPEC b [(N/2)-1] x e

PACKAGE VARIATIONS

0.25 MIN.k

A2 0.20 REF.

2.00 REF0.25±0.050.50 BSC2.30±0.1010T1033-1

2.40 REF0.20±0.05- - - - 0.40 BSC1.70±0.10 2.30±0.1014T1433-1

1.50±0.10 MO229 / WEED-3

0.40 BSC - - - - 0.20±0.05 2.40 REFT1433-2 14 2.30±0.101.70±0.10

T633-2 6 1.50±0.10 2.30±0.10 0.95 BSC MO229 / WEEA 0.40±0.05 1.90 REF

T833-2 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

T833-3 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

2.30±0.10 MO229 / WEED-3 2.00 REF0.25±0.050.50 BSC1.50±0.1010T1033-2
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