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MAX5042/MAX5043

WEETFKRBIEIC, EHT

ThZEMOSFET FI# 1 He 12 #1285

ABSOLUTE MAXIMUM RATINGS

(See the Absolute Maximum Ratings Diagram below to better understand the absolute maximum ratings of the various blocks.)

PWMNEG, POSINPWM, DRNH,

XFRMRH, XFRMRL, SRC to NEGIN................... -0.3V to +80V
BST to NEGIN ...-0.3V to +95V
BSTto XFRMRH ... -0.3Vto +12V
SRCtOPWMNEG ...t -0.3V to +6V
REG15 to PWMNEG ...-0.3V to +40V
REG15t0 POSINPWM ... -80V to +0.3V
REG9, DRVINto PWMNEG .............oooviiiei, -0.3Vto +12V
REG5 to PWMNEG .................... ST -0.3V to +6V
REG15 Current e +80mMA
REGO CUIMTeNT ... 40mA
REGS CUIMENT ..o 20mA
UVLO, RAMP, CSS, FLTINT, CSOUT,

RCFF, RCOSC to PWMNEG .............coooie -0.3Vto +12V
OPTO, PWMSD, SYNC, CSP, CSN,

DRVDEL to PWMNEG -0.3V to +6V
PPWM to PWMNEG .-0.3V to (REG5 + 0.3V)
PPWM CUIMENt ... +20mA
PWMPNEG to PWMNEG ...........coooooiiiiii -0.3V to +0.3V

DRNH Continuous Average Current (all pins combined)
Ty =+125°C
Ty =+150°C

XFRMRH Continuous Average Current (all pins combined)

TJ=4125%C i 2A

Tg = +150°C i 1.4A
XFRMRL Continuous Average Current (all pins combined)

TJ=4125%C i 2A

Tg = +150°C i 1.4A
SRC Continuous Current (all pins combined)

Ty = +125%C

Tg=+150°C......c...n.
POSINHS to NEGIN -
HSEN 1o NEGIN ..o,
DEN to PWMNEG .....c.ooiiiiiiiiiii
HSGATE to NEGIN
HSDRAIN, HSOK to NEGIN -
HSOK CUITENT ..o
Continuous Power Dissipation (Ta = +70°C)

56-Pin Thin QFN (derate 47.6mW/°C above +70°C) ....... 3.8W
Junction to Ambient Thermal Resistance, 6JA............... +21°C/W
Operating Temperature Range

MAXBOA2ATN .ot

MAXS5043ETN ........
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.

231 8E B [E

 POSINHS,

= POSINPWM

,—> BST
2V

1
I

- XFRMRL

- XFRMRH, DRNH

A

P REG15

| REGY, UVLO, RAMP, CSS, FLTINT,
80V #-1 CSOUT, RCFF, RCOSC, DRVIN

o | REG5, OPTO, PWMSD, SYNC, CSP, 95V
4V | CSN, DRVDEL, SRC, PPWM

6 DEN

4V PWMNEG,

|, PWMPNEG,

" HSDRAIN,
HSOK

80V HSGATE
12V ,—> HSEN
4V

| L |C SUBSTRATE, NEGIN

MAXIMN




MEEFFEBIEIC, T
ThZEMOSFET FI# 1 % 12 % 28

ELECTRICAL CHARACTERISTICS

(VPosINPWM = 20V to 76V, VReG15 = 18V, CREG15 = 4.7UF, CREG9 = 1uF, CReGs = 1UF, Rrcosc = 24kQ, Crcosc = 100pF, CesT =
0.22uF, RprvDEL = 10kQ, CprvDEL = 0.22pF, Vess = Vesp = VesN = VRAMP = VPWMNEG = VNEGIN = 0, TA = TMIN to Tiax, unless
otherwise noted. Typical values are at VposinpwMm = 48V, Ta = +25°C, unless otherwise noted. All voltages are referred to PWMNEG,

unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Supply Range VPOSINPWM 20 76 Vv
REG15 REGULATOR
REG15 Output Voltage Range VReG15 | VPOSINPWM = 20V to 76V 13.0 16.6 Y
EESJ;S?DUT Voltage Load VPOSINPWM = 20V, IREG15 = O to 80mA 15 v
REG15 Output Current Inferred from load regulation test 80 mA
REG15 Current Limit REG15 shorted to PWMNEG with 10Q 140 mA
REG15 Overdrive Voltage 18 40 \
REG9 REGULATOR
REG9 Output Voltage Range VREG15 = 18V to 40V 8.3 10.1 vV
Sggﬁggf“t Voltage Load IREGe = O to 40mA 0.35 v
REG9 Output Current Inferred from load regulation test 40 mA
REG9 Current Limit REG9 shorted to PWMNEG with 10Q 100 mA
REG5 REGULATOR
REGS5 Output Voltage Range VREG15 = 18V to 40V 4.5 55 \
gggjggf“t Voltage Load IREGs = O to 20mA 0.35 v
REGS5 Output Current Inferred from load regulation test 20 mA
REGS5 Current Limit REGS5 shorted to PWMNEG with 10Q 40 mA
PWM COMPARATOR
Common-Mode Range VCM-PWM 0 55 V
Input Offset Voltage 10 mV
Input Bias Current -2.5 +2.5 bA
Propagation Delay 50mV overdrive, 0 < Vcm-PwM < 5.5V 70 ns
RCOSC OSCILLATOR
PWM Period tosc-PwM 4.1 us
Maximum Duty Cycle 47 %
Maximum RCOSC Frequency fRCOSsC 1.2 MHz
RCOSC Peak Trip Level VTH 2.55 \
RCOSC Valley Trip Level 1V \
RCOSC Input Bias Current -0.3 pA
RCOSC Discharge MOSFET Sinking 10mA 60 120 Q
RDs(ON)
RCOSC Discharge Pulse Width 50 ns
SYNC High Level 35 \Y
SYNC Low Level 0.8 \
MAXIW 3
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WEEFFEBIEIC, ERET
ThZEMOSFET FI# 1 He 12 #1285

ELECTRICAL CHARACTERISTICS (continued)

(VPosiNPwM = 20V to 76V, VReG15 = 18V, CReG15 = 4.7uF, CReGo = 1WF, Cregs = 1uF, Rrcosc = 24k, Crcosc = 100pF, CasT =
0.22uF, RprvpEL = 10kQ, CprVDEL = 0.22uF, Vcss = Vesp = VesN = VRaMP = VPWMNEG = VNEGIN = 0, Ta = TmIN to Tmax, unless
otherwise noted. Typical values are at Vposinpwm = 48V, Ta = +25°C, unless otherwise noted. All voltages are referred to PWMNEG,

MAX5042/MAX5043

unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SYNC Leakage Current +1 pA
SYNC Maximum Frequency fsYNC 2.4 MHz
SYNC On-Time 50 ns
SYNC Off-Time 200 ns
PWM LOGIC
E\;\?g/lyComparator Propagation 70 ns
PPWM to XFRMRL Delay PPWM rising 120 ns
DRVDEL Reference Voltage 1.14 1.38 \
PPWM Output High Sourcing 2mA 2.8 \
PPWM Output Low Sinking 2mA 0.4 \
PWMSD Logic High 3.5 V
PWMSD Logic Low 0.8 \
PWMSD Leakage Current +1 pA
SOFT-START
Soft-Start Current lcss 33 PA
Minimum OPTO Voltage CSS =0, sinking 2mA 1.4 \Y
RAMP GENERATOR
Minimum RCFF Voltage RCFF sinking 2mA 2.1 Vv
RCFF Leakage +0.1 +1 pA
OVERLOAD FAULT
FLTINT Pulse Current IFLTINT 80 PA
FLTINT Trip Point 2.0 2.7 3.5 V
FLTINT Hysteresis 0.75 \
INTERNAL POWER FETs
On-Resistance RDSON ?/D[;Rzl';lgo\éBAST = 9V, VXFRMRH = VSRC =0, 75 200 mQ
Off-State Leakage Current 10 PA
Total Gate Charge Per FET Inferred from supply current with Vps = 50V 45 nC
HIGH-SIDE DRIVER
Low-to-High Latency Driver delay until FET Vgs reaches 0.9 x 80 ns
(VBST - VXFRMRH)
High-to-Low Latency Driver delay until FET Vgs reaches 0.1 x 45 ns
(VBST - VXFRMRH)
Output Drive Voltage BST to XFRMRH with high side on 8 \Y
LOW-SIDE DRIVER
Low-to-High Latency Driver delay until FET Vgs reaches 0.9 x 80 ns
VDRVIN

MAXIMN




MEEFFEBIEIC, T
ThZEMOSFET FI# 1 % 12 % 28

ELECTRICAL CHARACTERISTICS (continued)

(VPosINPwM = 20V to 76V, VReG15 = 18V, CReG15 = 4.7uUF, CReGo = 1uF, Creas = 1uF, Rrcosc = 24kQ, Crcosc = 100pF, CpsT =
0.22uF, RpRvDEL = 10kQ, CprvDEL = 0.22uF, Voss = Vesp = VesN = VRAMP = VPWMNEG = VNEGIN = 0, TA = TmIN to Timax, unless
otherwise noted. Typical values are at VposinpwMm = 48V, Ta = +25°C, unless otherwise noted. All voltages are referred to PWMNEG,
unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Driver delay until FET Vgs reaches

High-to-Low Latency 0.1 X VDRVIN 45 ns
CURRENT-SENSE COMPARATOR

Current-Limit-Comparator

Threshold VoltageIo 140 156 172 mv
grLJorgaar;t;;ilg:tb(De?gparator 10mV overdrive 40 ns
CURRENT-SENSE AMPLIFIER

Current Amplifier Gain Vesn =0, Vesp = 010 0.35V 9.75 10 10.25 VIV
Input Voltage Offset VeN = Vesp = -0.3V to +0.3V 185 200 230 mV
Input Common-Mode Range -0.3 +0.3 \

Input Differential-Mode Range Inferred from current amplifier gain test 0.35 \

CSP Input Bias Current Vcsp = -0.3V to +0.3V, Vosn = 0 -160 -40 uA
CSN Input Bias Current Vcsp = -0.3V to +0.3V, Vosn = 0 -160 -30 pA

VcsN = 0, Vesp steps from 0to 0.2V, 10%

Settling Time settling time, CL = 20pF 70 ns
3dB Bandwidth 7 MHz
BOOST VOLTAGE CIRCUIT

QB Rps(oN) Sinking 100mA 10 20 Q
Driver Output Delay 200 ns
One-Shot Pulse Width 300 ns
THERMAL SHUTDOWN

Shutdown Temperature Temperature rising 150 °C
Thermal Hysteresis 14.5 °C
PWM CONVERTER UNDERVOLTAGE LOCKOUT (UVLO)

Preset UVLO Threshold Measured at POSINPWM rising 28 31 34 \
UVLO Threshold Hysteresis 3 \
UVLO Resistance Looking into UVLO 30 75 kQ
UVLO Trip Point Measured at UVLO rising 1.15 1.27 1.39 \
UVLO Hysteresis +127 mV
Preset DEN Threshold lr\i/ls/?\ri(95043 only, measured at POSINPWM 57 34 v
DEN Threshold Hysteresis MAX5043 only 3.1 \
DEN Startup Delay MAX5043 only 3.5 12 27.0 ms
DEN Turn-Off Delay MAX5043 only 0.2 0.7 15 ms
DEN Trip Point '|\D/Ivf\/>[\</|5|\?é(33 only, rising with respect to 111 135 v

MAXIMN 5
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WEEFFEBIEIC, ERET
ThZEMOSFET FI# 1 He 12 #1285

ELECTRICAL CHARACTERISTICS (continued)

(VPosINPwWM = 20V to 76V, VReG15 = 18V, CREG15 = 4.7uF, CReGo = 1uF, Cregs = 1uF, Rrcosc = 24kQ2, Crcosc = 100pF, CpsT =
0.22uF, RprvDEL = 10kQ, CpRVDEL = 0.22pF, Vess = Vesp = VesN = VRAMP = VPWMNEG = VNEGIN = 0, TA = TMIN to Tiax, unless
otherwise noted. Typical values are at VposinpwMm = 48V, Ta = +25°C, unless otherwise noted. All voltages are referred to PWMNEG,

MAX5042/MAX5043

unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

DEN Hysteresis MAX5043 only 124 mV
DEN Input Resistance MAX5043 only, looking into DEN 18 55 kQ
SUPPLY CURRENT

From VpOsINHS = VPOSINPWM = 76V, 5 3

CSS shorted to PWMNEG, REG15 = 18V

From REG15 = 18V, VPOSINHS =

VpPosINPWM = 76V, CSS shorted to 6 8.5
Supply Current PWMNEG mA

From REG15 = 18V, VPOSINHS =

VPOSINPWM = 76V, VDRNH = VXFRMRH = 20

VXFRMRL = VSRC = 0V

MAX5042 only, VPOSINHS = VPOSINPWM =
Standby Supply Current VPWMNEG = VPWMPNEG = VHSDRAIN = 76V, 0.6 1 mA

HSEN = NEGIN
HOT-SWAP CONTROLLER (MAX5042 Only)
Hot-Swap UVLO Threshold ES%NHS with respect to NEGIN, voltage 57 34 v
Hot-Swap UVLO Hysteresis 3.1 \
Hot-Swap UVLO Resistance Looking into HSEN 18 55 kQ
Startup Delay From HSEN rising to HSOK falling 50 165 350 ms
HSEN Turn-Off Delay From HSEN falling to HSOK rising 3 10 25 ms
HSOK Output-High Leakage 1 LA
Current
HSEN Reference Threshold Rising with respect to NEGIN 1.11 1.35 \
HSEN Hysteresis 124 mV
HSOK Output Low Voltage Sinking 5mA 0.4 \
HSGATE Voltage High 7.5 10.0 \
Hot-Swap Slew Rate CL = 10yuF, from HSDRAIN to NEGIN 10 V/ms

6 AKX




MEEFFEBIEIC, T
ThZEMOSFET FI# 1 % 12 % 28

AT (EHFIE

(VPosiNPwM = 20V, Ta = +25°C, unless otherwise noted.)

HOT-SWAP UNDERVOLTAGE LOCKOUT HOT-SWAP STARTUP DELAY HOT-SWAP GATE VOLTAGE
= THRESHOLD vs. TEMPERATURE vs. TEMPERATURE vs. INPUT VOLTAGE
S R 5 175 3 873 3
<] g g E
e 31 : % g _ E
z Veosiis RISING 2 : = S
= = o 872
> < 2
2 o 5 T~
g o 165 4 —
= = — |_u
529 £ T —— <8N
= I I N N
3 o 160 e
=z 28 = Z
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o 2 -
=
%
5 % 150 869
50 -5 0 25 50 75 100 125 50 -5 0 25 50 75 100 125 20 3 40 5 60 70 8
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8 E
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- ov 26
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MAX5042/MAX5043

WEEFFEBIEIC, ERET
IhFEMOSFET Fi# fa #5 1= #1258

BT EHFIE (4E)

(VPosiNPwM = 20V, Ta = +25°C, unless otherwise noted.)
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MEEFFEBIEIC, T
ThZEMOSFET FI# 1 % 12 % 28

#RTIFHFIE (4)

(VposiNPwM = 20V, Ta = +25°C, unless otherwise noted.)

CURRENT-LIMIT THRESHOLD CURRENT-LIMIT PROPAGATION DELAY CPWM PROPAGATION DELAY
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
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MAX5042/MAX5043

WEEFFEBIEIC, ERET
ThZEMOSFET FI# 1 He 12 #1285
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NOTES: % 56L 8x8 -
1. DIE THICKNESS ALLOWABLE IS 0.225mm MAXIMUM (0.008 INCHES MAXIMUM). ¥ Y VI T
3 . . e
. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. - 1994. A [ 070 [ 075 | 080 | |
N IS THE NUMBER OF TERMINALS. b | 020 | 025 [ 030 |4
Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION & b | 790 | 8.00 | 810 | |
Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION. e 790 | 800 | 810
& DIMENSION b APPLIES TQ PLATED TERMINAL AND IS MEASURED 950 BC
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. N = 3
THE PIN_#1 IDENTIFIER MUST BE LOCATED ON THE TOP SURFACE OF THE Nd 14 3
PACKAGE WITHIN HATCHED AREA AS SHOWN. Ne 14 3
EITHER AN INDENTATION MARK OR INK/LASER MARK IS ACCEPTABLE. L [ om0 [ o0 [ oso | |
6. ALL DIMENSIONS ARE IN MILLIMETERS. Al 0.00 | 002 | 0.05
7. PACKAGE WARPAGE MAX 0.01mm. A2 0.20 REF
APPLIES TO EXPOSED PAD AND TERMINALS. k| o2s [ — —

EXCLUDES INTERNAL DIMENSION OF EXPOSED PAD.
9. MEETS JEDEC M0220.

EXPOSED PAD VARIATION
PKG. D2 E2 DowN
JEDEC |BoNDS
CODE MIN. | NOM. | MAX. | MIN. | NOM. [ MAX. ALLOVED)
T5688—1 | 6.50 | 665 | 6.70 | 6.50 | 6.65 | 6.70 |WLLD-5] NO
75688—2 | 6.50 | 665 | 670 | 650 | 6.65 | 670 |WLLD-5| YES
T5688—3 | 6.50 | 6.65 | 6.70 | 6.50 | 6.65 | 6.70 |WLLD-5] NO
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