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ABSOLUTE MAXIMUM RATINGS

IN, INA, INB, ONA, ONB, ONA, ONB FAULTA, FAULTB CUrrent ......cccooioiiiiiiiii 20mA
OUTA, OUTB to GND ..., -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
FAULTA, FAULTBto GND.........coooeiiie, -0.3Vto (VIN_ + 0.3V) 10-Pin uMAX (derate 5.6mW/°C above +70°C) ........... 444mW
MAX1823/MAX1823H, INA, IN to OUTA,; Operating Temperature Range ...........c.ccccceee. -40°C to +85°C
INB, INt0 OUTB ..ot -0.3V to +6V Junction Temperature....................
MAX1823A/MAX1823B, INA, IN to OUTA; Storage Temperature Range
INB, IN to OUTB (when disabled, Note 3)............... -6V to +6V Lead Temperature (soldering, 10S) .......ccccoovvviiiiinnens. +300°C
INA, IN to OUTA; INB, IN to OUTB
(when enabled, Note 4)..............ccoe, -1.5A to +1.5ARMS

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

(Circuit of Figure 1, VIN = VINA = VINB = 5V, ONA = ONB = GND (MAX1823/MAX1823A), ONA = ONB = IN (MAX1823B/MAX1823H),
Ta =0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Range 4.0 55 \
Ta = +25°C, each switch,
MAX1823/MAX1823H 75 105
Ta = +25°C, each switch,
MAX1823A/MAX1823B 90 120
Switch On-Resistance RonN mQ
Ta = 0°C to +85°C, each switch, 135
MAX1823/MAX1823H
Ta = 0°C to +85°C, each switch, 165
MAX1823A/MAX1823B
ON_ = IN_ (MAX1823/MAX1823A), ON_ =
Standby Supply Current GND (MAX1823B/MAX1823H) 3 10 uA
| = = 0A, one channel on 40 80
Quiescent Supply Current ouTA = ouTB PA
louTA = louTB = OA, both channels on 50 100
ON_ = IN_(MAX1823MAX1823A), ON_ = GND
(MAX1823B/MAX1823H), VouTta = VouTts = 0V, 0.02 1.00
Ta = +25°C
OUT_ Off-Leakage Current pA
ON_ = IN_ (MAX1823/MAX1823A), ON_ =
GND (MAX1823B/MAX1823H), 0.02 10.00
VouTa = VouTts = 0V, Ta = 0°C to +85°C
Undervoltage-Lockout Threshold VuvLo | Rising edge, 3% hysteresis 3.0 3.4 3.8 V
Continuous Load Current 720 mA
Continuous Current Limit ILim VIN - VouT_=0.5V 0.72 0.90 1.20 A
V =0V (l ulsin 0.8 1.2 1.6 Al
Short-Circuit Current Limit ISHORT OUT. (lour p - 9) PEAK
Vout_ = 0V (lout pulsing) 0.35 ARMS

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VIN = VINA = VINB = 5V, ONA = ONB = GND (MAX1823/MAX1823A), ONA = ONB = IN (MAX1823B/MAX1823H),

Ta =0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Short-Circuit Detect Threshold (Note 1) 1 \
Continuous Current-Limit From continuous current-limit condition to 10 20 35 ms
Blanking Timeout Period FAULT_ assertion
Short-Circuit Blanking Timeout From short-circuit current-limit condition to
Period FAULT_ assertion 75 18 350 ms

Rout_ = 10k, MAX1823/MAX1823H 0.5 1.2 4.0
Turn-On Delay tON does not include ms
rise time MAX1823A/MAX1823B 0.3 0.8 3.0
Output Rise Time tRISE Rout_ = 10, from 10% to 90% of VouT_ 2.5 ms
RouT_ = 10Q, does not include fall time (from
ON_ (MAX1823) or ON_ (MAX1823H) 0.8 3.0
deasserted to Vout = 90% of VIN_)
Turn-Off Delay from ON tOFF ms
RouT_ = 10Q, does not include fall time (from
ON_ (MAX1823A) or ON_ (MAX1823B) 0.1 3.0
deasserted to Vout = 90% of VIN_)
Rout_ = 10, from 90% to 10% of VouTt_ o5
(MAX1823/MAX1823H) ’
Output Fall Time tFALL ms
RouTt_ = 10Q, from 90% to 10% of VouTt_ o8
(MAX1823A/MAX1823B) '
Thermal-Shutdown Threshold 15°C hysteresis +160 °C
Logic Input High Voltage VIN_ =4V 10 5.5V 2 \
Logic Input Low Voltage VIN_ =4V 10 5.5V 0.8 \
) ON_ = GND or IN_ (MAX1823/MAX1823A),
Logic Input Current ON_ = GND or IN_ (MAX1823B/MAX1823H) ! + HA
FAULT_ Output Low Voltage ISINK = TmA, VINL = 4V 0.4 V
FAULT_ Output High Leakage _ B
Current VIN_ = VFAULT_ = 5.5V 1 HA
Autoreset OUT_ Current In latched-off state, VouT_ = 0V 10 30 45 mA
Autoreset Threshold In latched-off state, rising 0.4 0.5 0.6 V
Autoreset Blanking Time In latched-off state, VouT_ > 0.5V 10 20 35 ms
MAXI/N 3
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ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, VIN = VIN_ = Von_ = 5V (MAX1823B/MAX1823H); VIN = VIN_ = 5V, ON_ = GND (MAX1823/MAX1823A), Ta = -40°C
to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range 4.0 55 \
) ) Each switch, MAX1823/MAX1823H 135

Switch On-Resistance RoN - mQ
Each switch, MAX1823A/MAX1823B 165
ON_ = IN_ (MAX1823/MAX1823A),

Standby Supply Current ON_ = GND (MAX1823B/MAX1823H) 10 WA
louTa = louTB = OA, one channel on 80

Quiescent Supply Current PA
louta = louTts = OA, both channels on 100

ON_ = IN_ (MAX1823/MAX1823A),
OUT_ Off-Leakage Current ON_ = GND (MAX1823B/MAX1823H), 10 pA
Vouta = VouTs = 0V

Undervoltage-Lockout Threshold VuvLO Rising edge, 3% hysteresis 3.0 3.8 \
Continuous Load Current 720 mA
Continuous Current Limit ILim VIN_ - VouT_ = 0.5V 0.72 1.20 A
Current Limit into Short Circuit ISHORT | VouT_ = 0V (louT pulsing) 0.8 1.6 APEAK
Continuous Current-Limit From continuous current-limit condition to 10 35 ms
Blanking Timeout Period FAULT_ assertion
Short-Circuit Blanking Timeout From short-circuit current-limit condition to 75 35.0 ms
Period FAULT_ assertion ' '
Rout_ = 10k, MAX1823/MAX1823H 0.5 4.0
Turn-On Delay tON does not include ms
rise time MAX1823A/MAX1823B 0.3 3.0

Rout_= 10Q, does not include fall time
(from ON_ (MAX1823/MAX1823A) or ON_
(MAX1823B/MAX1823H) deasserted to
VouT_ = 90% VIN_)

Turn-Off Delay from ON toFF

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, VIN = VIN_ = VoN_ = 5V (MAX1823B/MAX1823H); VIN = VIN_ = 5V, ON_ = GND (MAX1823/MAX1823A), Ta = -40°C
to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Logic Input High Voltage VIN_= 4V to 5.5V 2 \
Logic Input Low Voltage VIN_= 4V to 5.5V 0.8 \
Logic Input Current VON_=0VorV|N_ -1 +1 HA
FAULT_ Output Low Voltage ISINK = TMA, VIN_ = 4V 0.4 \
Eﬁtrjrl(;zt_ Output High Leakage VIN_ = VERDTT = 5.5V ’ UA
Autoreset OUT_Current In latched-off state, Vout_ = 0V 10 50 mA
Autoreset Threshold In latched-off state, rising 0.4 0.6 V
Autoreset Blanking Time In latched-off state, Vout_ > 0.5V 10 35 ms

Note 1: The output voltage at which the device transitions from short-circuit current limit to continuous current limit.

Note 2: Specifications to -40°C are guaranteed by design, not production tested.

Note 3: Reverse current (current from OUT_to IN_) is blocked when disabled.

Note 4: 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 MAX1823A/MAX1823B
are disabled, the switch turns off and reverse current is internally blocked.

REREEE
(Circuit of Figure 1, VIN = VINA = VINB = 5V, ON_ = GND (MAX1823/MAX1823A), ON_ = IN_ (MAX1823B/MAX1823H), Ta = +25°C,
unless otherwise noted.)

QUIESCENT CURRENT QUIESCENT CURRENT SHUTDOWN SUPPLY CURRENT
vs. INPUT VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
60 s 55 o 35 ‘ ‘ ‘ o
5 e T2 ON_ = IN_ (MAX1823/MAX1823A) L
g Vi =55V g = ON_ = GND (MAX1823B/MAX1823H) kS
48 E 53— IN~ =9 B = 33 2
P el — | z
g ’ = ———‘/ % NS
& 36 & 51 [V, -5V o 31 \
oc o IN- = >
3 30 ’ 3 // = —
T u = o4 ‘ 2 29
@ ’ @ Vin_ = 4.5V = ——
S 18 = 8
S I S =
12 I 47 2 27
w
: I
0 45 25
0 1 2 3 4 5 6 -40 -15 10 35 60 85 -40 -15 10 35 60 85
INPUT VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
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(Circuit of Figure 1, VN = VINA = VINB = 5V, ON_ = GND (MAX1823/MAX1823A), ON
unless otherwise noted.)
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REHETEGRES)
(Circuit of Figure 1, VIN = VINA = VINB = 5V, ON_ = GND (MAX1823/MAX1823A), ON_ = IN_ (MAX1823B/MAX1823H), Ta = +25°C,
unless otherwise noted.)

AUTORESET CURRENT vs. INPUT VOLTAGE AUTORESET CURRENT vs. INPUT VOLTAGE OVERLOAD RESPONSE INTO 2.5Q(]
(MAX1823/MAX1823H) (MAX1823A/MAX1823B) (MAX1823/MAX1823H) =~
50 ‘ 2 39 2 !
k=1 £ ¥
Tp=-40°C g . g A e ] BV
= 40 e B = E : . kR :
E Ta=+25°C / E 3 / —L% .
= =
B __’
g 30 // / g 3 Ta=+85°C / : ’
= &/ = Th=+25°C ¢ rd iy beres] -
e = — X o 0
S / Ta=+85°C S Y :
= — = 1 h
21— Ta=-40°C D 0
0 25 i
36 44 52 6.0 36 44 52 6.0  1omsfdiv .
INPUT VOLTAGE (V) INPUT VOLTAGE (V) A Vin_, Svidiv Gt VeAULTA, SV/div
B: Vouta, 5V/div - D: louta, 1A/div
OVERLOAD RESPONSE INTO 2.5Q[] OVERLOAD RESPONSE INTO 2.5C SHORT-CIRCUIT RESPONSE INTO 0]
(MAX1823A/MAX1823B ONLY) (EXPANDED TIME SCALE) (MAX1823/MAX1823H)
MAX1823 toc16 i . MAX1823 toc17 MAX1823 toc18
A : 5V P e e e -| 5V A L 5V

]

T g 3 :
5 1| B T
o [ 1 0 i 1, @ €5 0
L lininles sl : : C + -
5 ' : TEEER
C At 0 - : 0 0

0 0 0
10ms/div 500us/div 10ms/div
A: Vin_, 5V/div C: VFAULTA, 5V/div A Vin_, SV/div C: VFayLTA, SV/div A Vi, 5V/div C: VFAULTA, 5V/div
B: Voura, 5V/div  D: loyra, 1A/div B: Voura, SV/div D: loura, 1A/div B: Voura 5V/div  D: loyra, 1A/div
SHORT-CIRCUIT RESPONSE INTO 0[] SHORT-CIRCUIT RESPONSE INTO 0Q SWITCH TURN-ON TIME
(MAX1823A/MAX1823B) (EXPANDED TIME SCALE) (MAX1823/MAX1823A)
MAX1823 toc19 MAX1823 10620 MAX1823 toc21
A 5V A L 5V A -.-ﬁ SR L bl
RENEEERERU G e )
il o7 SRR SR 0 "1 0
: c . e B
C } |
R [ :
. : : B
D Lﬂm : , 0 E W N e 0
10ms/div 500us/div A: Vs, 5V/div 1ms/div
A: Vin_, SV/div C: VFaULTA, 5V/div A: ViN_, SV/div C: VEAULTA, SV/div B: Voura, 2V/div
B: Voura, 5V/div D: loyra, 2A/div B: Voura, 5V/div D: loura, 2A/div
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(Circuit of Figure 1, VIN = VINA = VINB = 5V, ON_ = GND (MAX1823/MAX1823A), ON_ = IN_ (MAX1823B/MAX1823H), Ta = +25°C,
unless otherwise noted.)

SWITCH TURN-OFF TIME STARTUP TIME
(toFF + traLL) (TYPICAL USB APPLICATION)

MAX1823 toc22 MAX1823 toc23

i A—L i ’0

1ms/div 500us/div

A Vigna, 5V/div A: Vgna, 5V/div C: Vouta, 2V/div
B: Voura, 2V/div B: VFauLTa, 5V/div D louta, 0.5A/div
i ¥ £t BA
ImF e i #® B
’ ONA 24 Y FADEBAS, BEEE5Z22 T EHRLIN_KUEB<BETEET, MAX1823/MAX1823ATIE., Oy oO—
*(ONA) DI, 21 Y FALF Y MAX1823B/MAX1823HTIE, OV INADIF, A1 Y FALA NIBYET,
534 INA, IN, BEHOA, ECDIN_EVZEZFEHTERL. O NUFDAVF oY TIZ Y RIINANZLE T, BfF
P INB FEEICEOTE. ANDSIETITONDDEHSTEHICKBEDEMI W BEBDIENHIET,
5 ONB A1 FBOHEEAN, BEZ52DEHLIN_LIEEBETEET, MAX1823/MAX1823ATI3, Oy oO—
*(ONB) DIF. 21 YFBHF IR MAX1823B/MAX1823HT IS, O INADI§. 214 Y FBHYA NI EFT,
6 EAULTS 2AYFBDEEA -5 N, TOAFA—T RLAVHEAIF. A4 YFBAY—TIL Y K~
FOURIFUVLODES, sk MIFH#HRE(>20ms)ER) 2 bXUSEBKREDEICO—IZB) 9,
, oUts | AT UFBOBAEA. IWFDILFFEOUTBES S Y KOMICERL £ T, AFRHEST
3. BIMOABENDELRLDZENHIET,
8 GND g2 R
. oUTA | AT UFADBAA. IWFOIALFIHEOUTAE IS Y KOBICERLET. BFRHIEST
. BIMDABENDELELDZENHIET,
I SAOLTE | AU TFADBEA LS —SN, ZOA—T Y ELA DA, 2 FABH Ty b
7 XIFUVLODEF, SKINIFHRMNZA(>20ms)ER Y I v M XUISIISREBDRICO—(IZBIE T,

*() are for the MAX1823B/MAX1823H only.
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#F1. MAX1823D&EHY I v MERERUIEZEE

CONDITION MAX1823 BEHAVIOR

e An output short circuit ramps the current to ISHORT in 2ms to 3ms, the switch shuts off, the
blanking timer turns on, FAULT_ stays high, and the output current pulses at 0.35ARMS.

* Removing the short circuit before the 15ms short-circuit blanking timeout period allows the
next ramped current pulse to soft-start the output. The FAULT_ flag stays high.

A short circuit exceeding 15ms to 20ms forces FAULT_ low at 20ms, enables autoreset
mode, and sources 25mA at the output.
e An output voltage above 0.5V for 20ms resets the switch, turns on the output, and forces

FAULT_ high.

Output short circuit
(Vout < 1V) N

e An output overload regulates the current at I M (0.9A), and FAULT_ stays high until the
overload is removed, a thermal fault occurs, or the 20ms continuous current-limit timeout
Output overload current period is reached. . )
(Vourt > 1V) * Anovercurrent condition still present at 20ms forces FAULT_ low, enables autoreset, and
sources 25mA at the output.
e An output voltage above 0.5V for 20ms resets the switch, turns on the output, and forces
FAULT_ high.

e Ajunction temperature of +160°C immediately forces FAULT_ low (the blanking timer does
not apply to thermal faults) and turns off the switch. The junction cooling 15°C removes the
thermal fault condition, enables autoreset mode, and sources 25mA at the output. FAULT_
remains low while a thermal fault condition is present.

Thermal fault
(Ty > +160°C)

FAULT_ high.

e An output voltage above 0.5V for 20ms resets the switch, turns on the output, and forces
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