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ABSOLUTE MAXIMUM RATINGS

VEE, VouTt, PGOOD (PGOOD), LP, GATE (during 15V clamp, continuous) ............cc..ccoveenn..
STEP_MON t0 GND .....oooooiiiiiiiiiiiiicce +0.3V to -85V GATE (during 2V clamp, continuous) ...........

PGOOD (PGOOD) t0 VOUT «vveeveeveeieeieecieeie -0.3V to +85V GATE (during gate pulldown, continuous)

PGOOD (PGOOD), LP, STEP_MON to VEg ...-0.3V to +85V Continuous Power Dissipation (Ta = +70°C)

GATE 1O VEE «o oo ...-0.3V to +20V 8-Pin SO (derate 5.9mW/°C above +70°C).................. 471mW

UVLO tO VEE c v -0.3V to +6V Operating Temperature Range ........................... -40°C to +85°C

Input Current Junction Temperature
LP (internally, duty-cycle limited)............cc.oooviiiiioiicn 1A Storage Temperature Range ...........ccccooevenen. -65°C to +150°C
PGOOD (PGOOD) (CONtINUOUS) ...vevveevveeiveeieecieeiean 80mA Lead Temperature (soldering, 10S) .........cccccceovvveiieeen.. +300°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

(VEE = -10V to -80V, VIN = GND - VEE, VsTEP_MON = VEE, RLP = 200Q, UVLO open, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at VEg = -48V, Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Voltage Range VEE Referenced to GND -80 -10 \
Operating Supply Current Icc 0.95 14 mA
Default VEg Undervoltage Lockout VOVLOR IVEE! mcreasw.wg 335 810 295 v
VUVLOF IVEEI decreasing -28
\Lf;’égigg;erence Threshold, VUVLO_REFR | VUvLO increasing 1219 125  1.281 v
\tf:égaﬁiifgreme Threshold, VUVLO_REFF | VUvLO decreasing 1.069 1125 1.181 v
UVLO Input Resistance 20 50 kQ
UVLO Transient Rejection tOVREJ 0.8 15 2.25 ms
Power-Up Delay (Note 3) tONDLY 80 220 380 ms
2/,5;21(; UVLO Glitch Rejection tREy 08 15 505 ms
VouT to VEg Leakage Current VEE = -80V, VouTt = GND 0.01 1 pA
LP to VEg Leakage Current VEE = -80V, VL .p = GND 0.01 1 pA
External Gate-Drive Voltage VGs VGATE - VEE Vin = 10V 6.5 68 72 v
14 < V)N £ 80V 8.1 10 12.8

MOSFET fully lcLamP = 9mA 13.5 16
GATE to Vee Clamp Voltage erihanced lCLAMP = 20mA 71951y,

Power-off, IcLAMP = TMA 2.1 2.55

VEE = GND lcLAMP = 10mA 25 2.9
Open-Loop Gate-Charge Current VGATE = VEE, YouT = GND -66 -52 -35 HA
GATE PIuIIdown Switch RGATE VGATE - VEE = VIN > 10V 9 14.1 o
On-Resistance 500mV VIN > 14V 7.5 12.5
Output-Voltage Slew Rate SR | dVouT/dt | 2.4 9 14.8 V/ms
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ELECTRICAL CHARACTERISTICS (continued)

(VEg = -10V to -80V, ViN = GND - VEg, VsTEP_MON = VEE, RLp = 200Q, UVLO open, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at VEg = -48V, Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Circuit-Breaker Tempco -40°C < Ta <+85°C 6000 ppm/°C
Circuit-Breaker Glitch Rejection tcB_DLY 1.0 1.2 1.6 ms

MAX5936LA/ Ta = +85°C 118 140 162
MAX5936AA/ Ta = +25°C 85 100 115
MAX5937LA/ Ta = -10°C 64 79 94
MAX5937AA Ta = -40°C 62
MAX5936LB/ Ta = +85°C 244 284 324
C MAX5936AB/ Ta =+25°C 180 200 220
Circuit-Breaker Threshold V mV
cB MAX5937LB/ Ta = -10°C 135 158 181
MAX5937AB T = -40°C 124
MAX5936LC/ Ta = +85°C 485 568 651
MAX5936AC/ Ta = +25°C 355 400 445
MAX5937LC/ Ta =-10°C 270 316 362
MAX5937AC Ta = -40°C 248
MAX5936LA/ Ta = +85°C 220 280 340
MAX5936AA/ Ta = +25°C 160 200 240
MAX5937LA/ Ta =-10°C 111 158 205
MAX5937AA Ta = -40°C 124
MAX5936LB/ Ta = +85°C 470 568 667
o MAX5936AB/ Ta = +25°C 350 400 450
Short-Circuit Threshold Vv mV
¢ MAX5937LB/ Ta = -10°C 255 316 377
MAX5936LC/ Ta = +85°C 962 1136 1310
MAX5936AC/ Ta = +25°C 700 800 900
MAX5937L.C/ Ta =-10°C 510 632 754
MAX5937AC Ta = -40°C 496
Short-Circuit Response Time 150mV overdrive, CLoAD = 0,
(Note 5) to GATE below 1V 330 500 ns
INPUT-VOLTAGE-STEP PROTECTION
Input-Voltage-Step Detection
Threshold STEPTH 1.219 1250 1.281 \%
Input-Voltage-Step Threshold ) ) )
Offset Current IsTEP_OS 108 -100 -92 | pA
LOAD-PROBE CIRCUIT
Load-Probe Switch On-Resistance Vip-VEg = 1V 75 11 Q
Load-Probe Timeout tLp 80 220 380 ms
Load-Probe Retry Time tLP_OFF fpx S
Load-Probe Voltage Threshold VTHsc-DET | Referenced to GND -220 -200 -180 mV
MAXI/WV 3
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ELECTRICAL CHARACTERISTICS (continued)

(VEg = -10V to -80V, VIN = GND - VEE, VsTEP_MON = VEE, RLp = 200Q, UVLO open, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at VEg = -48V, Ta = +25°C.) (Notes 1, 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
LOGIC AND FAULT MANAGEMENT
Autoretry Delay tRETRY 10X s
tLp
IVouT - Veel falling 0.74x
PGOOD (PGOOD) Assertion Vcs v
Threshold ) 0.26 x
Hysteresis
VcB
PGOOD (PGOOD) Assertion Delay 0.67 106 185 ms
Time (Note 6)
BEAAH' ISINK = TmA, referenced to VouT
, . . V
PGOOD (PGOOD) Low Voltage VoL VouT < GND - 5V for PGOOD (PGOOD) 0.05 0.4
PGOOD (PGOOD) Open-Drain VEE = -80V, VPGOOD(PGOOD),
IL 0.01 1 A
Leakage VPGOOD(PGOOD) = GND

Note 1: All currents into pins are positive and all currents out of pins are negative. All voltages referenced to VEE, unless otherwise

specified.

Note 2: All limits are 100% tested at +25°C and +85°C. Limits at -40°C and -10°C are guaranteed by characterization.
Note 3: Delay time from a valid on-condition until the load probe test begins.

Note 4: Veg or UVLO voltages below VyyLo,F or YUVLO_REF,F, respectively, are ignored during this time.

Note 5: The time (Vourt - VEE) > Vsc + overdrive until (VGATE - VEE) drops to approximately 90% of its initial high value.

Note 6: The time when the PGOOD (PGOOD) condition is met until the PGOOD (PGOOD) signal is asserted.
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(VEE = -48V, GND = 0V, V|N = GND - VEE, all voltages are referenced to VEg, Ta = +25°C, unless otherwise noted.)
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(VEE = -48V, GND = 0V, V|N = GND - VEE, all voltages are referenced to VEg, Ta = +25°C, unless otherwise noted.)
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RIEERBDID. BETO—THBDOBERIIZDVIN iNE
FRALCRpZRETDRELNHIET, 7T Ur—23 >
Tld. TOBEHNSZS<VoN FALLINGE /2 IFVoFFIC
EUMBICE) F T,
RTEST(Q) = VINMIN / ITEST = VIN,MIN X 80ms /
(CLOAD(MAX) X 220mV)

5 VINDEIEEEE = 36V~72V. CLoap = 10,000uF,
F9. BELEAFRBRNTEELREsTZEDITE T,

RLp = 36V x 80ms / (10,000uF x 220mV) = 1,309Q =

1.30kQ £1%

DFEIC. RpEBRAFBEERICHSNTEMLT. nht
B 7O-T7HBTCIADBRFIBREEZBALKNE%
LTSl

ITEST.MAX = VIN,MAX / RLP = 72V / 1.30kQ = 55.4mA

CLoaDMAX)N 170,000pF & THEMT D& HBRERND
CORFRMBITIEDEET, ZDIHBE. Rrestidlddnic
RUIMBICEY . REORA Y FIRNEZERT DBEN
£ FEY, REBREBECHBRNEEICTONDIMIT
BIREREDEEZRDITDHIC. BRETO—TZ1YFD
FUBIMOBRKRKESE LTTQERAT2MELHI LT,

RLP,TOT = 36V x 80ms / (170,000uF x 220mV)
=77Q=11Q + RLp

RLp =77Q - 11Q = 66Q = 66.5Q £1%

HO—E. RpamAMEBEICSNTEHMAL T, Inh'
BE7O0-T7RBTIADBRFIREEZBARKNE%
BRIDVLENHUET, ZDBE. BFSO—-T
214 VTFDFA IBRDR/NMEE L TOQEFRET2REN
HFEI,

ITEST,MAX = VIN,MAX / RLP,TOT = 72V / (66.5Q + 6Q)
= 993mA
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JZITTRHREDZAI—L—MIWTEIZ—BEDEE
BOIFTLEE 0\ Copw > 4700pFMEFET. SR&
CsLpwlIZLEBIDBBRICH Y £, FREDRIL—L— b %
RETDE. FREDCg pwldRADSRkOOSNE T,
CsLEW(nF) = 23/ SR (V/ms)
INT—MOSFETOT—45>— o, 10VAEDRE
BEW—bM-RLAVEBBEE)ZREDITTLEE L,
31T /NT —MOSFETDIREBEN CsLewD5% LA ET
HNIL. INZEEXDCg gy OELSIEET,

K163, X)—L— hZHHdT 25 EEEZRLEZT,
BIRL /XD —MOSFETICEAh 2T EM D ICK DTS,
CsLEwZ3BINY 52 & TMOSFET & GATERIEIAY) = 7775
HEBEICBWTEIRNELDEELHIE T, INABREIC
KB215aIE. MOSFETDT — h &EBIIZIRNZBRGATEZ
IMIFTUTHEIRZFLELE T, TNUI. TEDRUPS (N
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TEBRVEDIICHRET DRELNDHY £, MAX5936/
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DT CEE LIRDLWEAR TR L C< /S0, HBD
BEETL— I, BMNICHEESWICEBRETHD &
EZzaonExd, BEJO-TBREEZSERITDLENDHY
9, COBRMVAETNBEIE. L4170 MNDOBEKRE
BRGIRIKINEROY A ZZEISIEDDBENHIET,
Ry k2w 7Y bO—3. /NT—MOSFET. RU
BEIAVTFYORLAT T NT. BEDFEA 5D
HSORABERNMITIRENHYFT, EMDZEME%
ERETDINTOARBRECIFIT. < ADERLLLT
BEEERIDEDOILET, KELNNIVIAERIFEND
AeEMEDHDMAXE5936/MAX5937DE I,
GATE(O—ICEREN L /=& =DGATE), A&/ O0—7J.
ROVEgTd, Ry MRy TBHEOME L. MAX5936/
MAX5937(CI3ThYy T I AVFodaBBOHLFE
Bhoe THY T OAFUHHEBIN=H, /XT—
7y TEOIL B DRWINAT Y TEEDI L =B
BWEA D RICEDTENDEANBKRE F T
NELDHEENHY ET, GNDE D VF 2 T1F
TINA ZDIEN R ABRERZBADIBENHDIH
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AFORZEEHEDHLET,

MAXIN
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IND =7y THROGATEY 1 U
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W BINBEDRRBIA I T — T AUMEZLE T,
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ATV TEZIEBRERDI=-HDER
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BEDETERRICKELEZ T, ZDZEIF. FIZ/ND—
MOSFETDRpson)EREE T DE/IAVTUHICEAD
ZETT, BEAVT U (FEDESRELSRZED) &
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HERTD/ND RN T4 ELTHERLEZ T,
STEP_MONIZIZVINT > 7153 2—RRCIGEDEND
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YW BVoutDIEMIEEIIIRDEDICEI ET,
VouT(t) = (dV/dt) x 1c x (1-e(t/ theav))
+ RDS(ON) X ILOAD
ZZ7T. 1c = CLoap X Rpson)T9o
X1E. ZVTANICHT T 2EFDRREZRICEE
¢ = CLoap X Rpson)E L TERICKRDLIZEDT,
FTEICEE L2/ —MOSFETDRpsonyl—dV/dt&E R %
BxIDBHGIVTUUTDEDNICHIELET, 8T
EMFEH (L eqld. TV T U RUBROEEEGE D
BinE. FEBEIA VT OI 2V RTEDEHEDTT, VN
SUTIITITDEEDI AT IV IREFEERREIC
T2DICIE. HABZIEMNMEIRL Tt equaRERIC
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MAXIN

ZDI AT L.
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ZZC. ts1EP = RstEP MON X CsTEP MONT 96
27V TEIELLBETDEHICIE. VourhVsclliZEd 5
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FE(dV/dt) x tsTEP = TSTEP MON,MAXIE. VINT > Th
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FIRMEZER L CTT—X b7 —ZXDIsTEP 05lc KD T
THRERABEEEL TS0,
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VeeEVscD 7 7))L b ZBELIET D7=ICIE. AVsTEP MONE

AVeDLEZ RO Tt RDE DITEE L T2 L,
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HUFE A,

19

LEGSXVIN/IEGSXVIN



MAX5936/MAX5937

-48V#y ROy 732 O3,
VINRT Y IRETE, BRUORsenseZ L

ATYVTEZIIAIVIDMER
EETL—HhERBDOE2TAILIDNITRTDZ VT
REICFLTHIEEINDZ EZEBRHVICERITDZEN
BEETY, 2DHICIE. IONMDREETNEZN
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EENFI, FUNTVTIE—EDHERZEF OTNDED
ELET, VourORETF—%IE. S 7T7 vy THhs
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YLIVIR BIRAA R
TYPICAL CIRCUIT-
NAME SYMBOL | iy (s) PART BREAKER FAULT PGOOD
THRESHOLD | MANAGEMENT | ASSERTION
Power-Up Delay tONDLY 220m (mV)
Load Probe Test Timeout tiLp 220m MAX5936LA 100 Latch Low
Load Probe Retry Time tLP_OFF 3.5 MAX5936LB 200 Latch Low
PGOOD (PGOOD) Assertion MAX5936LC 400 Latch Low
Delay Time tPGOOD 1.26m e
MAX5936LN | O cireuit Latch Low
Autoretry Delay t RETRY 35 breaker
Circuit-Breaker Glitch Rejection tCB_DLY 1.4m MAX5936AA 100 Autoretry Low
UVLO Glitch Rejection tREJ 1.5m MAX5936AB 200 Autoretry Low
GATE Pulldown Pulse Following - 350 MAX5936AC 400 Autoretry Low
a Vi step H MAX5937LA 100 Latch High
GATE Low After a V| Step, - 1m MAX5937LB 200 Latch High
Prior to Ramp MAX5937LC 400 Latch High
MAX5937LN | Mo cireutt Latch High
breaker
MAX5937AA 100 Autoretry High
MAX5937AB 200 Autoretry High
MAX5937AC 400 Autoretry High
1RES)(E O] B
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INCHES MILLIMETERS &
DIM[ MIN [ MAX | MIN MAX 2
A | 0053 | 0069 | 1.35 1.75
N A1 [ 0004 [ 0010 | 010 | 025
EI EI EI EI EI EI . B 0.014 | 0.019 | 0.35 0.49
. Cc | 0.007 | 0.010 | 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 [ 4.00
E H H 0.228 | 0.244 | 5.80 6.20
L | 0016 | 0.050 . .
o l 0.40 1.27
ANAN
E‘ E‘ E‘ E‘ E‘ E__ VARIATIONS:
1 INCHES MILLIMETERS
TOP VIEW DIM| MIN | MAX MIN | MAX [N |MS012
D | 0.189 | 0.197 [ 4.80 500 [8[ AA
D | 0337 | 0.344 | 855 875 (14| AB
D | 038 | 0394 | 9.80 | 10.00 [16| AC
) ! c
@ﬁiﬁﬁ@fﬁii . 14 Ry
——l I'—B A1 1‘ 0“8”7
L |—
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). @Qrﬁc!ﬁl!ﬁég /VI/JXI/VI
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.0047). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. TITLE:
5. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC
6' N = NUMBER OF PINS' APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/
Q:F:JL\ -17)\ Jﬁi‘ *I T169-0051 R #HMBEX BRME3-30-16 (KU 1E)
p =y TEL. (03)3232-6141 FAX. (03)3232-6149
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