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ABSOLUTE MAXIMUM RATINGS

(Voltages referenced to GND, unless otherwise noted.) Continuous Power Dissipation (TA = +70°C)
-0.3V to +80V 16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 667mwW
...-0.3V to +80V Operating Temperature Range ..............c..cc.co.... -40°C to +85°C
.............................................................. -1V to +0.3V Maximum Junction Temperature .....................ccccoeeeveee.. +150°C
...................................................... -0.3V to +8V Storage Temperature Range .............................-60°C to +150°C
..... -0.3V to +8V ESD Rating (Human Body Model)........ . 2000V
-0.3V to +85V Lead Temperature (soldering, 10S) ........cccooevviiiiiiiiens. +300°C

ON, TIM, ILIM, LATCH, OR_ADJ, ONQ1 .......... -0.3Vto (IN + 0.3V)

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

(VIN = 7.5V to 37V, GND = 0V, and Ta = -40°C to +85°C, unless otherwise noted. Typical values are at V|N = 12V, Tao = +25°C.)
(Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SUPPLIES
Supply Voltage Range VIN 7.5 37 \
Supply Current IIN VoN = 3V, no load 1.3 2.3 mA
Shutdown Current IsD VoN = 0.4V 5 10 PA
IN Default Undervoltage Lockout VuvLo VN rising, ON = IN 6.2 6.5 6.8 \
IN Defau!t Undervoltage Lockout 0.35 Vv
Hysteresis
ON Undervoltage Lockout .
Threshold VON_REF | VON rising 120 124 1275 v
ON Undervoltage Lockout
Threshold Hysteresis 70 mv
ON Input Bias Current loN 1 pA
GATEZ2 (current-limit/circuit-breaker control)

GATE2 Pullup Current lGou (Note 2) 36 45 54 pA
GATE2 High Volt v v v 7.5V < VN <8V 4.25 5.5 6.5 v
igh Voltage @2 GATE2 = YOUT 8V < Vin < 37V 45 55 6.5

c Limit/G Break ILIM = GND 47.5 50 52.5
urrent-Limit/Circuit-Breaker ;
Threshold Voltage VTH VIN - VSENSE ILIM = floating 37 39 41 mV
ILIM = IN 55 58.5 61
Fast Pulld c . ILIM = GND 70 75 80
ast Pulldown Current-Limit -
Threshold Voltage (MAX5943A) VTHF VIN - VsensE (Note 3) | ILIM = floating 54 59 64 mV
ILIM = IN 83 88 93
GATE2 Pulldown Current VTH < (VIN - VSENSE) < VTHF,
(MAX5943A) 162D |y i 335 435 535 bA
GATE2 Fast Pulldown Current (VIN - VSENSE) > VTHF, VGATE2 = VOUT +
(MAX5943A) G20F | 4 5y 80 125 200 mA
GATE2 Peak Pulldown Current
(MAX5943A) lgepp | (VIN - VSENSE) = 1V 1.0 A

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 7.5V to 37V, GND = 0V, and Ta = -40°C to +85°C, unless otherwise noted. Typical values are at V|N = 12V, Tao = +25°C.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
GATE2 Pulldown Current During _
Any GATE2 Turn-Off Condition G20FF | VGATE2 = VoUT + 4.5V (Note 4) 80 125 200 mA
GATE1 (ORing control)
o S onc OR_ADJ = GND 3 5 7
Ring Switch Turn-On Current o ~ .
Threshold Voltage VOR (VIN - VSENSE) rising OR_ADJ = floating 55 7.5 9.5 mV
OR_ADJ = IN 8.5 10.5 12.8
ORing Switch Turn-On Current .
Threshold Voltage Hysteresis (Vin - Vsense) falling 0.5 mv
GATE1 Pullup Current IG1u (Note 5) 36 45 54 A
GATE1 High Volt v v v 7.5V <VINS8Y 4.25 55 6.5 v
i oltage -
g o G GATET = VSENSE gy < vy <37V 45 55 65
GATE1 Turn-Off Switch On- Measured between GATE1 and SENSE
. RaG1 2 3 Q
Resistance when (V|N - VSENSE) < VOR
LOGIC INPUTS
Current into or out of input for tri-state logic
ILIM, OR_ADJ Input-Logic X | condition -3 +3
Tristate Current Tolerance . . A
(Note 6) lIxL Current out of input for logic low 20
lH Current into input for logic high 20
LATCH, ONQ1 Input-Logic Low ViL | VON > VON_REF 07 v
Voltage L |LATCH, ONQ1 = GND, Von > VON_REF 1 uA
LATCH, ONQ1 Input-Logic High
Q1 Input-Logic Hig ViH VON > VON_REF 1.8 \%
Voltage
LATCH, ONQ1 Input Current lH All voltages = VIN, VON > VON_REF 1 UA
TIM, ILIM, LATCH, OR_ADJ,
OUT, ONQ1 Shutdown Mode lIH_sD All voltages = VIN, VON £ 0.4V 1 UA
Input Current
FAULT Output Low Voltage VoL Low-impedance state, IFAULT = 5mA 0.12 0.25 \
FAULT Output High Leakage loH High-impedance state, VFAULT = 37V 1 UHA
Current
TIMING
TIM = IN 1.78 2.02 2.26 ms
Current-Limit Timeout M Current-limit mode RTIM = 4kQ 0.87 1.04 1.21 ms
(MAX5943A) (Note 7) RTIM = 50kQ 9.2 11.05 12.9 ms
TIM = floating 120 175 225 ms

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 7.5V to 37V, GND = 0V, and Ta = -40°C to +85°C, unless otherwise noted. Typical values are at V|N = 12V, Ta = +25°C.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
TIM = IN or
TIM > 3.4V 0.45 0.51 0.57 ms
Circuit-breaker mode, | Ry = 4kQ 27 325 38 us
MAX59438 RTIM = 50kQ 228 345 403 us
TIM = floating 3.75 55 7 ms
TIM = IN or
TIM > 3.4V 0.89 1.00 1.13 ms
Circuit-breaker mode, RTiM = 4kQ 54 65 76 Us
MAX5943C
RTIM = 50kQ 575 690 806 ys
Circuit-Breaker Timeout ton TIM = floating 75 109 14 ms
(MAX5943B-MAX5943E) (Note 7) TIM = IN 178 502 %6 e
Circuit-breaker mode, | RTIM = 4kQ 109 130 151 ps
MAX5943D RTIM = 50kQ 1.15 1.38 1.61 ms
TIM = floating 15 21.9 28 ms
TIM = IN or
TIM = 3.4V 3.56 4.05 452 ms
Circuit-breaker mode, RTiM = 4kQ 217 260 303 Us
MAX5943E
RTiM = 50kQ 2.3 2.76 3.23 ms
TIM = floating 30 44 56 ms
Automatic Restart Delay After 128 x
Current-Limit/Circuit-Breaker toFF LATCH = GND (Note 8) (tiLim ms
Timeout OR tCB)
GATE1 Turn-Off Time ; From VoR trigger until (VGATET - VIN) < 1V, 100 ns
(ORing Response Time) OR CGATE1 = 10nF
Time from VoN < (VON_OFF - Hysteresis)
Turn-Off Response Time toN_OFF | until (VGaATE2 - VouT) < 1V, GATE2 = open 0.34 0.6 us
(Note 9)
Minimum Delay from ON Low to
N f 1.3V 4V
Low-Current Shutdown Mode 1sD ON step from 1.3V10 0 S0 Hs

Note 1: All min/max parameters are tested at +25°C and +85°C. Limits at -40°C are guaranteed by design.

Note 2: Measured at both VeaTe2 = VouT = 0V and VgaTE2 = VOUT = VIN.

Note 3: The typical value of parameter VTHF is 1.5 x VTH.

Note 4: Current-Limit/Circuit-Breaker Timeout; IN or ON low.

Note 5: See the Typical Operating Circuit. Measured at VGATE1 = VSENSE.

Note 6: The tristate (“floating”) logic condition will be entered if the pin current is within these limits.

Note 7: Rtm is connected from TIM to GND. The maximum timeout period is enforced to prevent arbitrarily long operation in cur-
rent-limit mode. Therefore, the relationship between resistor value and timeout changes for large values of R1im. See
Current-Limit Timeout vs. RTim in the Typical Operating Characteristics for nominal values.

Note 8: Parameter toFr is a direct multiple of tjLm (or tcg), so the limits for torr track the limits for tj v (or tc).

Note 9: If the ON voltage goes below Von_REF - Hysteresis, then GATE2 goes low immediately to disconnect power from the load
quickly (within toN_OFF).

4 MAXIMN
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(VIN = +12V, Ta = +25°C, unless otherwise noted.)
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(VIN = +12V, Ta = +25°C, unless otherwise noted.)

GATE2 DRIVE VOLTAGE
vs. TEMPERATURE ON HIGH VOLTAGE vs. TEMPERATURE ON LOW VOLTAGE vs. TEMPERATURE
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MAX5943A SHORT-CIRCUIT EVENT
TURN-OFF RESPONSE TIME_ Vw=3y)
? : Do L TIM=IN & A
Vou ILM=GND ®. © f o Vi
2V/div R 50V/div
Iy v
1A/div TA/div
VGATE
10V/div 4 Voate
50V/div
Vout
Vout 50V/div
10V/div ! VFAULT
H H I. 50V/div
200ns/div 400us/div
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(VIN = +12V, Ta = +25°C, unless otherwise noted.)

MAX5943A SHORT-CIRCUIT EVENT MAX5943A SHORT-CIRCUIT RESPONSE
(Vin = 37V) (Vin = 8V)
MAX5943 toc17 MAX5943 toc18
VSR T S !
LM=GND - € 10V/div

et s S sigmeriiminn] U
AR T et 50V I
1div

— reerr =y Voare
. - o 10V/div

; : \
50V/div i 1 183/Tdiv

N
10A/div

Vour S S
30\//d'\v LD v
FAULT T———— - i FAULT
50V/div - TM=INT 1ov/div
100ns/div 400ps/div
MAX5943A SHORT-CIRCUIT RESPONSE MAX5943E SHORT-CIRCUIT RESPONSE
(Vin=8Y) (Vin = 24V)
MAX5943 toc19 MAX5943 toc20
S o IN B S Vin
R 10V/div i 50V/div
v I
10Adv 166A/div
VeATE? v,
10V/div g
Vour Lo Lo
. G ovdv oo "
: : : : o oy 1L : : : : ouT
SOOI TR SO SRR SURU SRR 1 1 e R 50V/div
ikt - VeauLT S ST Ve
................................ 10v/div TR T S ST 50V/div
100ns/div 200us/div
MAX5943E SHORT-CIRCUIT RESPONSE
(Vin=8V) ORing SWITCHOVER WAVEFORM
MAX5943 toc21 MAX5943 toc22
F i s R A e asaanas MY [1] A v,
RN AR R A (U7 L) Wi
1 e lin
B S SRR YV
Veater Py
10V/div lint
500mA/div
Vout oL N
10V/div e P e e
: R FE B e
VEAULT 500mA/div
10V/div i i
100ys/div 200us/div
VNt =12V Vonz RISING = 12V
Ving = 128V Cour=0
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(VIN = +12V, Ta = +25°C, unless otherwise noted.)

ORing SWITCHOVER WAVEFORM ORing SWITCHOVER WAVEFORM
(Vin2 RISING ABOVE Vinq (Vin2 FALLING BELOW Vin1)
MAX5943 toc23 MAX5943 toc24
u S v o : T v
1V/div [ ........ R 1V/div
IINt i1
500mA/div 500mA/div
I N2 N2
"""" - Mw"’l S 500mA/div 500mA/div
10us/div 20ps/div
Ving =12V Vonz RISING = 12V ViNt =12V Vong FALLING = 12V
Ving =13V Cour=0 Ving =13V Cour=0
MAX5943A HOT PLUG-IN LOAD CAPACITANCE MAX5943A HOT PLUG-IN LOAD CAPACITANCE
INTO ACTIVE PORT (NO FAULT) INTO ACTIVE PORT (CURRENT-LIMIT TIMEOUT)
MAX5943 toc25 MAX5943 toc26
I . VrAULT S L
““““““““““““““““““““““““““““““““““ 10V/div T VRau
[ S [ [ 10V/div
In 1IN
2A/div 1A/div

: v
VGATE2 = S / wswen  VGATE2
10V/div / 10v/div

Vour b e T Vour

10v/div et oor 10v/div

\

400us/div 400us/div
CLoap = 220uF CLoAD = 470uF
TIM =IN TIM=IN
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IV IN SENSE GATE!  GATE2 OUT P
N
MAXIMN f—
—o
MAX59434 FAULT
IUM LATCH GND  ONQ! OR_ADJ
A A A A
CABLE  NOT CURRENT-LIMIT PORT1 PORT0
ON  SLEEP SENSE SENSE SENSE

13. MAX5943ARUMAX5944% fEF L 1= 27K — hFireWireB IR 4G
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FireWireB#® v RUE Oy 7
ORIEHRA VFI> FO—5

1EE B Mm% 1EE ) O §%
- FireWire T0
E&V}l\re v 10 PORT 30mQ FireWire
+ IS - W SUPPLY SI7958DP S17958DP
SUPPLY RsENSE EB%V}M + —VV v—"—_|1 |___| i s >
“1 Ty [ 1v[ T o ©
of Q@ Thex
RI R3
Vin=12v TIM IN SENSE  GATE1 GATE2  OUT
TV IN SENSE GATET GATE2  OUT gﬁ“” MAXIMN
FAULT MAX59434
o MAXIM s
MAX5943A . ILIM LATCH GND  OR_ADJ ONQ1

LM LATCH GND  OR_ADJ ONQ1

MAX543 EQUIVALENT CIRCUIT
VERY-LOW-DROP LOAD DISCONNECT CURRENT | bec LT

ORing DIODE /SWITCH LIMITER/ TIMEOUT PROGRAMMABLE

\ > 7 o'\o PART CIRCUIT (ms) TIMEOUT RANGE
/( BREAKER

CURRENT-LIMIT/CIRCUIT-BREAKER

AND INRUSH CONTROL MAX5943A | Current limit 2 1.04ms to 11.05ms
MAX5943B | Circuit breaker 0.5 32.5ps to 345us
MAX5943C | Circuit breaker 1 65us to 690us
MAX5943D | Circuit breaker 2 130ps to 1.38ms
MAX5943E | Circuit breaker 4 260ps to 2.76ms
Fv 7163

TRANSISTOR COUNT: 2324
PROCESS: BiCMOS
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NOTES:

%d

INCHES.

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006”
3>, CONTROLLING DIMENSIONS:
4>, MEETS JEDEC MO137.

PER SIDE.

INCHES

MILLIMETERS

DIM| MIN [ MAX

MIN

MAX

A | .061 .068

155

173

Al .004 .0098

0.102

0.249

A2| 055 061

1.40

155

B | .008 012

0.20

0.30

.0075 | 0098 | 0.19

1 0.249

SEE VARIATIONS

150 [157 [381

[ 399

.025 BSC

0635 BSC

.230 244

5.84

6.20

.010 .016

0.25

0.41

016 035 | 041

0.89

SEE VARIATIONS

R|Z|IC|5| (0 |[M|D|O

o [ 8 o

[ &

VARIATIONS:

INCHES MILLIM

ETERS

MIN. MAX. MIN.

MAX.

N

.189 196 4.80

498

16]aB|

0020 | .0070 | 0.05

0.18

337 344 8.56

874

20[aD]

.0500 |.0550 | 1.270

1397

.337 .344 8.56

874

24]AE]

.0250 |.0300 | 0635

0.762

.386 393 3.80

A1 CIRCIZE]

9.98

28]ar]

.0250 | .0300 | 0.63S

0.762
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PROPRIETARY INFORMATION
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