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MAX1558/MAX1558H

SK#&. 3mm x 3mm. 1.2A/A[IREE T,
BEH L (L ThEERI USB A X

ABSOLUTE MAXIMUM RATINGS

IN_, ON_, OUT_, ISET, FLT_to GND
IN_ to OUT_ (when disabled) (Note 1)....
IN_ to OUT_ (when enabled) (Note 2)....
FLT_SINK CUMENt.....ooiiiiiiiiiccec e 20mA

...-0.3V to +6V
....... -6V to +6V
....1.6At0 +1.6ARMS

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.

Continuous Power Dissipation (Ta = +70°C)

10-Pin TDFN 3mm x 3mm

(derate 24.4mW/°C above +70°C)......cccccvviiiiiiinnnn. 1952mwW
Operating Temperature Range ............
Junction Temperature.....
Storage Temperature Range
Lead Temperature (soldering, 10s)

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.

ELECTRICAL CHARACTERISTICS

(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VoNaA = VoNB = 5V (MAX1558H), RiseT = 26kQ 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
Supply Voltage Range 2.75 5.50 \
VIN_ =5V, Ta = +25°C 55 75
Switch On-Resistance RoN VIN_ = 3.3V, Ta = +25°C 64 mQ
VIN_ = 4.4V, Ta = 0°C to +85°C 105
Standby Supply Current Both switches disabled 3 6 PA
Quiescent Supply Current Both switches enabled 45 75 pA
V =V =0V 0.03 10
OUT_ Off-Leakage Current Switches disabled OUTA = TOUTB PA
Vouta = Vouts = 5V 0.03
VIN_ = 0V, VouTa = VouTs = 5V, both
Reverse Leakage Current switches disabled 0.03 PA
Undervoltage-Lockout Threshold VUuvVLO Rising edge, 3% hysteresis 2.3 2.5 2.7 V
Continuous Load Current RISET = 26kQ 1.2 A
RISET = 26kQ 1.20 1.4 1.60
Current-Limit Threshold g'g\—/ -Vout_ = RISET = 39KQ 080 0925 1.05 A
' RISET = 60kQ 0.50 0.6 0.70
RISET = 26kQ 1.45 2.0 2.60
L . VouTt_ =0V
Peak Short-Circuit Current Limit ISHORT ) RISET = 39kQ 1.40 A(PEAK)
(louT_ pulsing)
RISET = 60kQ 0.90
RISET = 26kQ 0.55
- . Vout_ =0V
RMS Short-Circuit Current Limit ISHORT - ) RISET = 39kQ 0.37 ARMS
(louT_ pulsing)
RISET = 60kQ 0.23
Short-Circuit Continuous Current-
Limit Transition Threshold (Note 4) 1 v
Fault-Blanking Timeout Period From ILimiT condition to 50% of VELT_ 8 20 40 ms
Rout_ = 10Q, Cout_ = 1uF, does not
Turn-On Delay tON include rise time (from ON asserted to 0.5 1.4 4.0 ms
Vout_ = 10% VIN.)

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VoNA = VONB = 5V (MAX1558H), RiseT = 26kQ 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 QCC?’ETo_fT/;EE)ROUT_ = 104, (from 10% to 4 ms
Rout_=10Q, CouT_ = 1uF, does not

Turn-Off Delay from ON tOFF include rise time (from ON deasserted to 100 1000 ys
Vout_ =90% VIN_)

Output Fall Time tFALL ?OQ,ET&T/;EE)ROUT— = 10Q (from 90% 1o 3 ms

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

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

Voltage VIN_ = 4.0V to 5.5V 2.0

ONA/ONB Logic Input Low Vi VIN_= 2.7V t0 4.0V 0.6 Y

Voltage VIN_ = 4.0V to 5.5V 0.8

Logic Input Current VON_=0Vor VN -1 +1 uA

FLT_ Output Low Voltage ISINK = TmA 0.4 v

EIIJTrr_eStutput High Leakage VIN_ = VETT_ = 5.5V ’ VA

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 = 26kQ to GND, Ta = -40°C to +85°C,
unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range 2.7 55 \
; . VIN. =5V, Ta = +25°C 75
Switch On-Resistance RoN = mQ
VIN_ = 4.4V, Ta = 0°C to +85°C 105
Standby Supply Current Both switches disabled 6 pA
Quiescent Supply Current Both switches enabled 75 PA
OUT_ Off-Leakage Current Switches disabled, Vouta = VouTts = 0V 10 pA
Undervoltage-Lockout Threshold VuvLO Rising edge, 3% hysteresis 2.3 2.7 \
Continuous Load Current RISET = 26kQ 1.2 A
RISET = 26kQ 1.20 1.60
Current-Limit Threshold VIN_ - VouT_= 0.5V RISET = 39kQ 0.80 1.05 A
RISET = 60kQ 0.50 0.70
Peak Short-Circuit Current Limit lshorr | OUT-= OV RISET = 26kQ 1.45 260 | APEAK)
(louT_ pulsing)
Fault-Blanking Timeout Period From ILimIT condition to 50% of VFLT_ 8 40 ms

MAXIMN 3
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MAX1558/MAX1558H

SK#&. 3mm x 3mm. 1.2A/A[IREE T,
BEH L (L ThEERI USB A X

ELECTRICAL CHARACTERISTICS (continued)
(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VoNA = VONB = 5V (MAX1558H), RiseT = 26kQ to GND, Ta = -40°C to +85°C,

unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Rout_ = 10Q, Cout_ = 1uF, does not
Turn-On Delay toN include rise time (from ON asserted to 0.5 4.0 ms
Vout_ = 10% VIN_)
Rout_ = 10Q, Cout_ = 1pF, does not
Turn-Off Delay from ON tOFF include rise time (from ON deasserted to 1000 us
Vout_ = 90% VIN_)
ONA/ONB Logic Input High Vi VIN_ = 2.7V 10 4.0V 1.6 v
Voltage VIN_ = 4.0V to 5.5V 2.0
ONA/ONB Logic Input Low viL VIN_=2.7V to 4.0V 0.6 v
Voltage VIN_ = 4.0V to 5.5V 0.8
Logic Input Current VoN_=0VorVIN_ -1 +1 pA
FLT_ Output Low Voltage ISINK = TmA 0.4 Vv
FLT_ Output High Leakage ViN = VET = 5.5V 1 UA
Current - -
Autorestart Current In latched-off state, Vout_ = 0V 10 50 mA
Autorestart Threshold In latched-off state, rising 0.4 0.6 \Y
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.

BRI TIEFFIE

(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VoNa = VonB= 5V (MAX1558H), RiseT = 26kQ to GND. Typical values are at Ta =

+25°C, unless otherwise noted.)
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(6 =V|NB =5V, VONA = VONB = 0V (MAX1558), VoNA = VonB= 5V (MAX1558H), RiseT = 26kQ to GND. Typical values are at Ta =

+25°C, unless otherwise noted.)

SHUTDOWN CURRENT vs. TEMPERATURE

ON_=Vj_ (MAX1558)
35 [FON_=GND (MAX1558H)

MAX1558/58H toc04

SHUTDOWN CURRENT (uA)
no
o

15
1.0
05
0
-40 -15 10 35 60 85
TEMPERATURE (°C)
NORMALIZED ON-RESISTANCE
vs. TEMPERATURE
150 5
. 125 g
) / }
= 7
& 1.00 -~
=0 /
% /
= /
0.75
0.50
-40 -15 10 35 60 85
TEMPERATURE (°C)
TURN-OFF TIME
vs. TEMPERATURE (toFF + traLL)
400 s
375 Vin_=5.5V %
350 \ e
é 325
= S—
300 T
o
= ViN_=5V
'DD_: 275 |F—ViN_=45V
2.50
2.25
2.00

40 45 10 35 60 85
TEMPERATURE (°C)

MAXIMN

1000

100

0.1

SWITCH OFF-LEAKAGE CURRENT (nA)

0.01

1.45
1.44
1.43
142
14
1.40
1.39
1.38
1.37
1.36
1.35

CONTINUOUS CURRENT-LIMIT THRESHOLD (A)

25

24

23

22

FAULT-BLANKING TIME (ms)

21

20

SWITCH OFF-LEAKAGE CURRENT
vs. TEMPERATURE

ON_ =IN_ (MAX1558) =L
ON_=GND 7z
(MAX1558H) / .
/'l =
J
I”’
/
/
/
/
—_
L=

40 -5 10 35 60 85
TEMPERATURE (°C)

CONTINUOUS CURRENT-LIMIT THRESHOLD
vs. TEMPERATURE

MAX1558/58H toc08

-40 -15 10 35 60 85
TEMPERATURE (°C)

FAULT-BLANKING TIME
vs. TEMPERATURE

g
ViN_=4.5V B
| \ /4/—
T ViN_=5V
ViN_=5.5V
40 25 10 5 20 35 50 65 80

TEMPERATURE (°C)

OFF REVERSE-BLOCKING LEAKAGE CURRRENT (nA)

TURN-ON TIME (ms)

FAULT OUTPUT LOW VOLTAGE (mV)

100

0.1

275

250

225

200

175

150

125

100

OFF REVERSE-BLOCKING LEAKAGE
CURRENT vs. OUTPUT VOLTAGE

MAX1558/58H toc06

H8SS I XVIN/8SS EXVIN

S~

0 1 2 3 4 5 ¢
OUTPUT VOLTAGE (V)

TURN-ON TIME
vs. TEMPERATURE (ton + tRISE)

MAX1558/58H toc09

ViN_=4.5V

/T’

[~ Vi =5V T Vi =55V

-40 -15 10 35 60 85

TEMPERATURE (°C)

FAULT OUTPUT LOW VOLTAGE
vs. TEMPERATURE

MAXT55 %ﬁﬁ

L V=45V ,A
1

/?{ Vin_=50 ]
L

ViN_=5.5V
-40 -15 10 35 60 85

TEMPERATURE (°C)




MAX1558/MAX1558H
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(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VoNA = VoNB= 5V (MAX1558H), RiseT = 26kQ to GND. Typical values are at Ta =

+25°C, unless otherwise noted.)
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T TR & B L 1 v ryprcary 2 TS (A R 30% 19
AF b R K TR, FF 58 57 B 2 W (JE 20ms 2
i), I HFE 3ms Z PURF B IRE 2| FRAYKF B g
S B Ak 2 B O B B BR I TTRR Rk R
Wr. AnSRAE A IRAREL, H5 DA i 20ms kih, 2
J5 RWH R I A B SR AR

BNEE

INA FIINB 4 A 4 il AT o 2 F 4R AL B R I B J0T7E
HNEREREAE — . N IN_ B M 2 8] 3% 3 — AN 2 DL BR il 7
i L R 1) ST 0 0L R AR RO R R . FRELEE 0.1 p Y
W A TEA L LA B = I LA (A RE W iF — 25 PR
N LR R B . O S R AR, T R F A RE % B 1L
LR B I MAX 1558/ MAX 1558H YA AE it KAH -

WHBE

e — AN U R 1 F B R A LA AR R .
SR RS K I A gk, FFRTTRE S BRI EN
S PR R R TR A Bk b LR, B B R TR v A
b Ry, BADGESMIREI R E T . AR
AR, EHER TR LI RERE, B LIRETE L
W5 57 A SF A ISE R PN TSR . — R, W Bh— A4
S500pFE B /N AR A S SEHER L. BT REAE
Ab, fE /INB R S FRL A (0. 1P BiCH K S B0 i ) EL
L (ESD) B 37 .
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Izt 1 2

R (RAr. B8, BBAMVLFITEIPL) #6877 68 BA
USB ¥t 1 A9 3% . 3 26 % 4 38 38 of F 48 0% 2 0m 1
R TR AR . X S G AL USB i 11 A i S H R AE
gk FHHEIRY . MAX1558/MAX1558H AE % 0K 2 &4
R, (B E e O i KX BUEE . #H 7
LB, HHMAX1558/MAX1558H 1Y i A B3 —
ANk E AT AE % 10 K H A FIAS H 11 55 B LY, BEWS TR
. WRECA KBS AR S B EIRY, MAX1558/
MAX1558H B4 44 E +6V LR, 203V L L.

HFIE

WA BRI, MAX1558/MAX1558H [ P #FFF 278
ON_ i NI T 218 4T A1 S . AN v (19 BR AR
BHAI 292 4ms . G848 (19 FRL A 32 T 2 SR Bl /N T AT FL IR (1)
AR . FEME A UVLO B AT, BRI
H W (100ns) MR EHT .

BB IR T J P FE B

N T AL T S X it e RS E] BT R SRR
110 6 DA S ) B AR LB . B A R S E A
BHE S5 AZER S smm- FIAKIN_FloUuT 5
ARSI LERES R FE R, BmrRIRS &l (N_
FOUT_ 518 I L $2 it m B /L. JF 4T RIS, Thie
B, A dh i AR A /N . X R I R Y SRR
SURN A WA R
P = (Iput_)? Ron
XK TAER (Igyr_ = 1.2A) Ml fx K 538 H
(125mQ) , YIFEH:
P=(12A)2x0.125Q = 180mW &I K

W S Ab T BRI LA R T v, DR
M, BT R BRI FE N I i R e LR i
B . A0SR W R R ARGk 20ms,  WORE - FL 3 K 0% T A
T E S E AL H A R WOIRES 20ms 5 B0R HAT T .
I, 5k Sh#E 2 A BEHE R 50%:

P=0.5x I ) x (ViN_ - Vour )

MAXI N




W&, 3mm x 3mm. 1.2A/AIZERB T,

SVEIA IVETHE, AT R KRN :

P=05x(1.5A)x (5V - 1V) =3W
A A 2 10 Th R AR PR M 1952mW, MAX1558/
MAX1558H H0 F I B I T #OeWrTTRR, FF 2 el .
AR E FRE10°CE TR FRRATIT . 0 SR 3 2 g e 4 5
T, FFEK BRI AOE, &2 HOA R R R TR
FEFN PCHRAT JRI Y R B
iy JE R o 20 m s B AR R HEA B 3h B R L.
ViN_ = 5V, BN 30mA K, K5 2
KN

P =(30mA) x 5V =0.15W.
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MAX1558/MAX1558H

XE&E. 3mm x 3mm. 1.2A/AIZERE 7,
BEHZE W ThHEERI USB &

(BB BORHR (LA B T REASR

. WARPAGE SHALL NOT EXCEED 0.10 mm
SPECIAL CHARACTERISTIC(S).

AND T1433-1 & T1433-2.
. "N” IS THE TOTAL NUMBER OF LEADS.

o o »ruNn

COPLANARITY SHALL NOT EXCEED 0.08 mm.

. PACKAGE LENGTH/PACKAGE WIDTH ARE &IONSIDERED AS
. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2" AND "E2",

\ o | _‘| A= _I L b2 DAP SIZE 2.6 X 2.0
| | A2 /_ PIN 11D
e T
NN NI i
1 \\\\\\\\ JZe=
\\\\\\ =1 oo )| &=
N\
/ N 1:»_/34 =
PIN 1 N\ ! A= = n2rxe
INDEX E2 A /P | REF.
AREA DETAIL A -/\\:5 =
b — e
= i =5—
1 h
- ==
TOP_ VIEW SIDE_VIEW BOTTOM VIEW
[
(R IS OPTIONAL) ‘
4 e o m L
| -
EVEN TERMINAL 00D TERMINAL
SIDE_VIEW
~,
TME PACKAGE OUTLINE, 6, 8, 10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
T o SR =T
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY 21-0137 F /2
COMMON DIMENSIONS
SYMBOL | MIN. | MAX.
A 070 | 080
D 290 | 310
E 290 | 5.0
Al 000 | 005
T 020 | 040
K 0.25 MIN.
A2 0.20 REF.
PACKAGE VARIATIONS
PKG.CODE | N D2 E2 5 JEDEC SPEC b [(N2)-1] x e
T633-1 6 | 1.50:0.10 | 2.30£0.10 | 0.95BSC | MO229/WEEA | 0.40:0.05 | 1.90 REF
T833-1 8 | 1.50£0.10 | 2.30£0.10 | 0.65BSC | MO229/WEEC | 0.30:0.05 | 1.95RREF
T1033-1 10 | 1.50£0.10 | 2.300.10 | 0.50 BSC | MO229/ WEED-3 | 0.25:0.05 | 2.00 REF
T1433-1 14 | 1.70£0.10 | 2.30£0.10 | 0.40 BSC 0.20£0.03 | 2.40 REF
T1433-2 14 | 1.70£0.10 | 2.30£0.10 | 0.40 BSC 0.200.03 | 2.40 REF
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

DDALLAS 41l AXI/VI

T PACKAGE OUTLINE, 6, 8, 10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

RFPROVAL DOGUNENT CONTROL

T
21-0137 [k [

BTG, TR &3 4M(E B, 151 www.maxim-ic.com.cn/packages. )

6, 8, &10L, DFN THIN.EPS

Nt =
== Z"Z{Fl/%

Maxim AXF Macxim 7= AL (T 53 57, (BASRHERL AT o Maxim (R B ZEATATRTIE] . 3 FE TR A ATHE T 15207 0 SRS 9B
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