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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 CUIeNT......eeeeeeeee e 20mA

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

Continuous Power Dissipation (Ta = +70°C)
10-Pin TDFN 3mm x 3mm

Operating Temperature Range ..........
Junction Temperature..................
Storage Temperature Range ..........

Lead Temperature (soldering, 10S) ................. ...............

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.

(derate 24.4mW/°C above +70°C).......ccccceevieniinninnn.

1952mW
-40°C to +85°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.

ELECTRICAL CHARACTERISTICS

(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
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 uA
Quiescent Supply Current Both switches enabled 45 75 uA
OUT_ Off-Leakage Current Switches disabled VouTa = Vouts = OV 0.03 10 uA
Vourta = Vours = 5V 0.03
Reverse Leakage Current ;/\l/\’/\i‘t_cieosvai\égglz\d: Vours = 5V, both 0.03 pA
Undervoltage-Lockout Threshold VuvLo Rising edge, 3% hysteresis 2.3 25 2.7 \
Continuous Load Current RISET = 26kQ 1.2 A
RISET = 26kQ 1.20 1.4 1.60
Current-Limit Threshold g.'g\—/ -Vour_ = RISET = 39kQ 080 0925 105 A
RISET = 60kQ 0.50 0.6 0.70
RISET = 26kQ 1.45 2.0 2.60
Peak Short-Circuit Current Limit ISHORT Vour_ = OV, RISET = 39kQ 1.40 A(PEAK)
(lout_ pulsing)
RISET = 60kQ 0.90
RISET = 26kQ 0.55
RMS Short-Circuit Current Limit ISHORT Vour_ = OV. RISET = 39kQ 0.37 ARMS
(louT_ pulsing)
RISET = 60kQ 0.23
Limit Transtion Thresnond (Note 4 L v
Fault-Blanking Timeout Period From ILimiT condition to 50% of VFLT_ 8 20 40 ms
Rout_ = 10Q, Cout_ = 1uF, does not
Turn-On Delay toN include rise time (from ON asserted to 0.5 14 4.0 ms
Vout_ = 10% VIN_)
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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 IRISE S&ZJTO_;/;E?_)ROUT_ =10Q, (from 10% to 4 ms
Rout_ = 10Q, Cout_ = 1yF, does not

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

Output Fall Time tFALL ?&ZT& T/;B?—)ROUT* = 10 (from 90% to 3 ms

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

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

Voltage VIN_ = 4.0V to 5.5V 2.0

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

Voltage VIN_ = 4.0V to 5.5V 0.8

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

FLT_ Output Low Voltage ISINK = 1TmA 0.4 v

(I;IIJTrr_e(r?tutput High Leakage VIN_ = VFLT_ = 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 \
i : 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 uA
Quiescent Supply Current Both switches enabled 75 uA
OUT_ Off-Leakage Current Switches disabled, VouTa = VouTts = 0V 10 uA
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 lsHoRT | JOUT-= 0OV RISET = 26kQ 1.45 2.60 | APEAK)
(lout_ pulsing)
Fault-Blanking Timeout Period From ILimiT condition to 50% of VFLT_ 8 40 ms
/XU 3
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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_ = 1pF, 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
VouTt_ = 90% VIN_)
ONA/ONB Logic Input High Vin VIN_=2.7V 10 4.0V 16 v
Voltage VIN_ = 4.0V to 5.5V 2.0
ONA/ONB Logic Input Low Vi ViN_=27V10 4.0V 0.6 N
Voltage VIN_ = 4.0V to 5.5V 0.8
Logic Input Current VoN_ =0V or VIN_ -1 +1 pA
FLT_ Output Low Voltage ISINK = TmA 0.4 v
Elir'r_e(r?tutput High Leakage VIN_ = VELT_ = 5.5V ’ UA
Autorestart Current In latched-off state, Vout_ = 0V 10 50 mA
Autorestart Threshold In latched-off state, rising 0.4 0.6 \
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.

BT EHF 14
(VINA = VINB = 5V, VONA = VONB = 0V (MAX1558), VoNaA = VonB= 5V (MAX1558H), RiseT = 26kQ to GND. Typical values are at TA =
+25°C, unless otherwise noted.)

QUIESGENT SUPPLY CURRENT

CURRENT-LIMIT PROGRAM vs. RiseT vs. SUPPLY VOLTAGE QUIESCENT CURRENT vs. TEMPERATURE
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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.)

SWITCH OFF-LEAKAGE CURRENT OFF REVERSE-BLOCKING LEAKAGE
SHUTDOWN CURRENT vs. TEMPERATURE vs. TEMPERATURE CURRENT vs. OUTPUT VOLTAGE
40 — < 1000 p— < 100 1o
ON_=Viy_ (MAX1558) E ON_ = IN_ (MAX1558) A = B
35 |FON_=GND (MAX1558H) g = ON_=GND 71 = |z
_ = 100 |maxisse) i o=
= 2 = E > =
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% X // 5 10 = é ," 1
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= = 1 / =
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& 10 5 / 2
= 0 i
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. o
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TEMPERATURE (°C) TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ON-RESISTANCE CONTINUOUS CURRENT-LIMIT THRESHOLD TURN-ON TIME
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE (tgn + tRISE)
150 s = 1.45 5 8
E 9 14 g
g 2 4
% 1.4 % 7 v ey
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a = / =
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<< o~ T
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TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
TURN-OFF TIME FAULT-BLANKING TIME FAULT OUTPUT LOW VOLTAGE
vs. TEMPERATURE (toFF + traLL) vs. TEMPERATURE vs. TEMPERATURE
400 ‘ s 2% - 275 N
375 Ve 2 - //E
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AT EfF4(4E)
(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.)

AUTORESET CURRENT AUTORESET CURRENT
vs. TEMPERATURE vs. INPUT VOLTAGE
40 | o 40 -
38 Viy_ =55V § §
z % — . : z 5 Ta 2 40°C :
= A=" =
o : A
) M g /
[ o
= T 4 5 //
S 3 T‘ ; S 3 7
& VN =5V & L — 1\
2 2 Y 1=V e R 2 _—
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2 B Ta=4+25°C
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S , o SWITCH ON
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N} T AVl ' '
. |
ouT_ 2V/div ]
O OUT_ N N N N N ZV/dW
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KA b an SRR R TR, T 5 52 B 3¢ (E 20mss 2
B, I HAE 3ms Z PR LIRS B FOR G KT . g
S I Ak T L PR O O B A B PRI TTRR R e IR R
. SRR A SR AR S, K DA T S 20ms kb, 2
Ja R o IF A 3 B E AL

BANBEH

INA FIINB A T A 4 i R E £ 232 F % 2 (3t Pl JROE LA AAE
SNEBIERETE — . M IN_ B3 2 (8] 1 — A~ E 25 DURR il 2
S R B O N AR N . FREEE A 0.1 pF )
W 2 PR A TEAS M 00 B v 1 R (A RB % i — 25 PR il B
AUt LR R B . DR B R AR, SR LA RE S B 1L
LR 3 MAX 1558/ MAX1558H YA A8 e K AH .

WHEE

FEAG — A R 1P B R A A R e . JF
JBIE R K I A gk, JF 5S T BE 4 i H R B E
e B PR T T PR G Bk L, B R TR v A
Fo e, RADGESR BRI ETR. B RAA
EIRATRG, BN T B LR, A IR A Y
W MR R IR . — R, B — 4
S00pF 8 /N AR A S BRI . BT KRBE
b, A3 F/INE B B FRLA (0. 1P BUEE K She sl fan i P
F (ESD) B 4
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IXShE 1 7
REZ&E (RAn. BEa. FAYURATERL) # 0] 68 A A
USB St 1A 2K . 3 438 4 38 38 o s 280 35 B2 1,
BEK TR AR X S H G A USB S 1 i HY R R AE
gk F AR . MAX1558/MAX1558H REWS UK ) gt
AR, E % e B R R KX e . T
AR, I A MAX1558/MAX1558H HHiA B35 —
Ak E TSR A 1 R LA RN AR M (1 55 % FRL 2, RIS IR
L. GRS R R TR R EUT E IR, MAX1558/
MAX1558H H i AL FE +6V LT, 03V L L.

HHIX

WA R B %, MAX1558/MAX1558H B P # I < 78
ON_ it N # I T G218 B FT FF A S . WA 30 7 1) BR AR
B E) 249 dms . 225 1) FEL AT 22 T S IR Bl /N 1 A 2% F U Y
AW AL FERSEMUVLO SR T, MR
HEWT (100ns) MRETTE T .

B BEAR T [ FUAAFE L

N T AR AG 5k S B I R R R, PR R B2 R
(10 45 DLW AR 1 25 A F R . i AT L AT
HESGSIMAER N Smm. A MIN_FouT 5%
AT 2R R A L. BT A IN_
FOUT_5IMATF I HE (S ROAFERL . JFOCHTIFIS, ke
AR, [ B 2R AR AL R BN . XA IR Y ShRE R
S FHE AR
P = (Iout_)? RoN
PR TERR (our_ = 1.2A)Aix K FEHAHE
(125mQ) , hWHEN:
P=(12A)2x0.125Q = 180mW &I %

M 540 T R FR WOE B K T v, TSR
M2, BT R WS TIFRE N IF 56 1 i A 3 DARR il
R . ISR SRR R LR IK 20ms 0B 5 i FEL 38 o0 T A
e, T E BhE L AE S WK A5 20ms S5 EHTE AT
R, P35 K IFEL) KR IHE R 50%

P=0.5x I x (Vin_- Vour)
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W #. 3mm x 3mm. 1.2A/FIIREET,
BEEH5E W THEERI USB &

sVEIA IVEHE, BATFRNRRIIFEN:

P=0.5x(1.5A)x (5V - 1V) = 3W
Al b &4 55 10 T R FE BB BR 1M 1952mW, MAX1558/
MAX1558H [t i B #E I 7 e Wi IR, JFae etk .
A IRE N 10°C IR TP TR IF . SRk 28 b e 4 2
TE, TFEH B TR RG2S R R R PR
JER PCARAR R ) BRI
i E BN 20ms K M #R0FEA B sh B B L.
Vin_ = 5V, EIEAMRS o 30mA B, S5 i 20
FER:

P = (30mA) x 5V = 0.15W.
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TRANSISTOR COUNT: 2932
PROCESS: BICMOS
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