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ABSOLUTE MAXIMUM RATINGS

(All voltages are referenced to VEg, unless otherwise noted.)
GND (MAX5940A/MAX5940B) ......cvvviviiiiiiiiien -0.3V to +80V

GND (MAX5940C/MAX5940D)......cc.cooviiiiiiiiia -0.3V to +90V
OUT, PGOOD .....c.coeeieii ....-0.3V to (GND + 0.3V)
RCLASS, GATE ..ot -0.3Vto +12V
UVLO e -0.3V to +8V
PGOOD t0 OUT....ooviiiiiiiiiiieee -0.3V to (GND + 0.3V)
Maximum Input/Output Current (continuous)

OUT 10 VEE oo 500mA

GND, RCLASS 10 VEE oottt 70mA

UVLO, PGOOD, PGOOD t0 VEE ....oevieiiieiiiiiciece 20mA

GATE 0 VEE ittt 80mA
Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C).................. 470mW
Operating Temperature Range ...........cccccocoeoen. -40°C to +85°C

Storage Temperature Range ... ...-65°C to +150°C
Junction Temperature..............cccoevee

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

(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEg, Ta = -40°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C. All voltages are referenced to VEg, unless otherwise noted.) (Note 1)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX |[UNITS
DETECTION MODE
Input Offset Current (Note 2) loFFSET | VIN = 1.4V to 10.1V 10 HA
Effective Differential Input dR VIN = 1.4V up to 10.1V with 1V step, 550 kO
Resistance (Note 3) OUT = PGOOD = GND
CLASSIFICATION MODE
?r:&:z::gzt'g),\r“otce“;r)e”t Turn-Off VTHCLSS | VN rising 208 218 225 v
Class 0, RcL = 10kQ 0 2
ViN = 12.6V to | Class 1, RoL = 7820 9.17 11.83
Classification Current (Notes 5, 6) IcLASS 20V, Rpisc = | Class 2, RcL = 392Q 17.29 19.71 mA
25.5kQ Class 3, RoL = 255Q 26.45 29.55
Class 4, RcL = 178Q 36.6 414
POWER MODE
Operating Supply Voltage VIN VIN = (GND - VEg) 67 Vv
Operating Supply Current IIN Measure at GND, not including Rpisc 0.4 1 mA
Default Power Turn-On Voltage VUVLO, ON | VIN increasing MAXS940A 343 3.4 366 \Y
' MAX5940B, UVLO = VEE 37.4 38.6 39.9
Default Power Turn-Off Voltage VUVLO, OFF m)?:;{ggsmg' UVLO = Ve for 30 v
Default Power Turn-On/Off VHysT, | MAX5940A 4.2 v
Hysteresis UVLO MAX5940B, UVLO = VEg 7.4
E);tsg;al UVLO Programming VINEX (S'\?(t)g\/;so externally (MAX5940B only) 12 67 v
UVLO External Reference Voltage VREF, UVLO 2.400 2.460 2.522 V
g;/;gg;tsema' Reference Voltage HYST | Ratio to VREF.UVLO 192 20 209 | %
UVLO Bias Current luvLo UVLO = 2.460V -15 +1.5 pA
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEg, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C. All voltages are referenced to VEg, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

UVLO Input Ground-Sense
Threshold (Note 8) VTHG.UVLO %0 440 | mv
UVlLO lInput Ground-Sense Glitch UVLO = Vie 7 us
Rejection
Power Turn-Off Voltage,
Undervoltage Lockout Deglitch torF_pLy | VIN, VuvLo falling 0.32 ms
Time (Note 9)

Output current = Ta=+25°C 0.6 1.1
Isolation Switch N-Channel R 300mA, VgaTte = 6v, | (Note 10) o
MOSFET On-Resistance ON measured between

OUT and VEE TA = +85°C 0.8 1.5
Isolation Switch N-Channel VGSTH OUT = GND, VGATE - VEE, output current 05 v
MOSFET Off-Threshold Voltage < 1TYA

) ) Power-off mode, ViN = 12V,
GATE Pulldown Switch Resistance Ra UVLO = VEE for MAX59408 38 80 Q
GATE Charging Current G VGATE = 2V 5 10 15 uA
GATE High Voltage VGATE IGATE = 1pA 5.59 5.76 5.93 V
- V - VEE, IV - VEgl decreasing,

PGOOD, PGOOD Assertion Vout |, VgﬂE ST 9 116 123 131 v
Threshold OUTEN :

Hysteresis 70 mV
PGOOD, PGOOD Assertion VGATE VGSEN (GATE - VEE) increasing, OUT = VEE 4.62 4.76 4.91 V
Threshold Hysteresis 80 mV
PGOOD, PGOOD Output Low ISINK = 2mA,; for PGOOD, OUT =<
Voltage (Note 11) voLoene | gnp - sv) 0.4 v
PGOOD Leakage Current (Note 11) GATE = high, GND - Voyrt = 67V 1 pA
PGOOD Leakage Current (Note 11) GATE = Vgg, PGOOD - VEg = 67V 1 uA

Note 1:
Note 2:
Note 3:

Note 4:
Note 5:

Note 6:
Note 7:

Note 8:
Note 9:

Note 10:
Note 11:

All min/max limits are production tested at +85°C. Limits at +25°C and -40°C are guaranteed by design.

The input offset current is illustrated in Figure 1.

Effective differential input resistance is defined as the differential resistance between GND and VEg without any external
resistance. See Figure 1.

Classification current is turned off whenever the IC is in power mode.

See Table 2 in the PD Classification Mode section. Rpisc and RcL must be 1%, 100ppm or better. Ic|ass includes the IC
bias current and the current drawn by Rpisc.

See the Thermal Dissipation section for details.

When UVLO is connected to the midpoint of an external resistor-divider with a series resistance of 25.5kQ (+1%), the turn-
on threshold set-point for the power mode is defined by the external resistor-divider. Make sure the voltage on the UVLO
pin does not exceed its maximum rating of 8V when V| is at the maximum voltage (MAX59408B only).

When the UVLO input voltage is below VTH,G,uvLO, the MAX5940B sets the UVLO threshold internally.

An input voltage or VyvLo glitch below their respective thresholds shorter than or equal to toFr_pLy does not cause the
MAX5940A/MAX5940B/MAX5940C/MAX5940D to exit power-on mode (as long as the input voltage remains above an opera-
ble voltage level of 12V).

Guaranteed by design.

PGOOD references to OUT while PGOOD references to VEE.

MAXIMN 3
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Vini
loFFSET = I R
lINi + 1
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INi
loFrser { M
Vi TV ViNisd ViN

B1 BRCZE A B i

BT (EFFIE
(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEg (MAX5940B), Ta = -40°C to +85°C. Typical values
are at Ta = +25°C. All voltages are referenced to VEE, unless otherwise noted.)

CLASSIFICATION CURRENT EFFECTIVE DIFFERENTIAL INPUT
DETECTION CURRENT vs. INPUT VOLTAGE vs. INPUT VOLTAGE RESISTANCE vs. INPUT VOLTAGE
05 ‘ = . g o
Roisc = 25542 0 ‘ 2 2%
H ER E
B = g = 30 g
= 04 R CLASS 4 2 = 2
= = ‘ D 25
= = o .
S 03 / & CLASS 3 5
s |IN+|RD\SV 3 ¥ ‘ £ 20
S z | - \
2 02 / 5 CLASS 2 E 15 .
2 / s ; & \
& 2 f ‘ £ 10 -/
e 2 CLASS 1 £
0.1 v S 10 i <
/1 ‘ 5 05
CLASS 0 2
0 0 ‘ &0
0 2 4 6 8 10 0 5 10 15 2 25 3 0 2 4 6 g8 10 12
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
INPUT OFFSET CURRENT NORMALIZED UVLO PGOOD OUTPUT LOW VOLTAGE
vs. INPUT VOLTAGE vs. TEMPERATURE vs. CURRENT
0 < 1.010 o 250
\ E UVLO = Vge E
05 E 1.008 :
z \ g 1.006 g 200
= -10 M »
= o S 1.004 - /
= = —
£ s \ ] 2 1.002 // Z 150 v
o - S N 3
= = 1,000 S
b = — 3
g 20 I Z 099 £ 100
— =
= 25 0.996 [
= 0.994 50
-30
0.992
35 0.990 0
1 3 5 7 9 11 40 5 10 35 60 85 0 5 10 15 20
INPUT VOLTAGE (V) TEMPERATURE (°C) Isin (mA)
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BT ERFIE (4)
(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEg (MAX5940B), Ta = -40°C to +85°C. Typical values
are at Ta = +25°C. All voltages are referenced to VEEg, unless otherwise noted.)

PGOOD OUTPUT LOW VOLTAGE OUT LEAKAGE CURRENT
vs. CURRENT vs. TEMPERATURE INRUSH CURRENT CONTROL (V|y = 12V
400 20 . - v - - MAX5940A/E tUED
Vour =67V E
<
g VGATE
320 = 16 § 5V/div
/ = /
— N =
E 20 % 12 IINRUSH
= / S / 100mA/div
= 2
= 160 / S 3
. 5 Vour 1o Vee
5 10V/div
80 / Sy /
7 PGoon
10V/div
0 0 — .
0 5 10 15 20 -40 -15 10 35 60 85 1ms/div
IsiNK (MA) TEMPERATURE (°C)
INRUSH CURRENT CONTROL (V| = 48V INRUSH CURRENT CONTROL (Vy = 67V)
MAX5940A/B tocl MAX594UA/E toc11
“ Veate 7 Veate
5V/div 5V/div
T inveush IINRUSH
100mA/div 100mA/div
E 4 Vour to Vet
e S0V
S0Vt N EE T U
2ms/div 2ms/div

MAXIMN 5
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B NV )% MOSFET MR . 7E#e (A BERL I, GATESR ML 10pnAHT . TEGATE
3 3 GATE | 1 OUTZIAI4MET FE 100V 1P G HLZY (Coare) T fE i EIR VLA . K GATE LHLF]
Vg I KW 4 # MOSFET. ¥4 GATE FHLE] Vg, RFI4> 20 D) 8enl 1IE %517,
4 4 VEE FE A . ERERAIEE NIHED % MOSFETHI M . H Vppfk 2 -48V.
5 5 ouTt iR . BRI IR B NGB T % MOSFET 1 il .
HLJE 5 R . SR, eiRITEHIH . PGOOD LA OUTHi N Z % . 4 VourfE Veg
6 6 PGOOD | M 12VELN. GATEL V@it 5V, PGOODZE N mBHA. &N, PGOOD#H 2 OUT
(W, Vour 2 H GNDAE 5V). ¥ PGOOD% E T17 DC-DCAE 71 ONTI I o
TR . IR AR, RRIFEHIE . PGOODU Ve hE% . 4 VourfE Vig
— | M 12VRIN. GATEH Vit 5V, PGOOD#H £ Vg M, PGOOD 28 M= 7.
- 7 PGOOD | 44 PGOOD # % 17 DC-DCAEHA 1) ONS .
8 8 GND Hi. GND K IEHi Ao
IFHIE R 25 5kQIIPRICHM . ZEAT, MAX5940_ WHEBRHR:
HLER AL T IS HPIRZS, T AW RN T 10pA-
TR e s po LIORUER ARG, TZEH A 2 g

MAX5940_ 1) PD ATV 5843 7] TAETE 3R KRR . pDA:
MEMEE S . PDA A PDALE, M A MBIE
(VN = GND-Vep)#iiE. Fia T IREE A7 R E
Mol N TAE, NiEAEEA B RENL T TIE,
F BAF & IEEE802 3aftnifE (S WK 4).

IIEL (1.4V < Vi< 10.1V)
K zCR, (IR (PSEVE Vi LHE P AN HE, 58
Bl 14VE 100V ERADAEKLY), REICEMA SR
MM EE. PSEMEITHAV/AL, DL R FE

ZRE, DLEERBUIR MAXS5940_ 19 N HRER B (S ISR Y
JEBE). BT PSEM HARIREAV/ADRIIEESHYT, 7]
DL BR AR B A8 5 R 09 B MRS, I LR 52 A
2,

ARE (12.6V < Viy< 20V)
ST, PSEMRYE PD TR B AITHAE T X PD#EAT 4
K. XK, ATLUE PSEARUE BLUE 3L, IEEE802.3af
FREE X TR 1IN PRI S . 43 2% Ll H i 2 7E
RCLASS 5 Vg Z A FMAFHLIH (RCL)YE A «
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CLASS USAGE RcL (Q) MAXIMUM POWER USED BY PD (W)
0 Default 10k 0.44 10 12.95
1 Optional 732 0.44t0 3.84
2 Optional 392 3.84t06.49
3 Optional 255 6.49t0 12.95
4 Not Allowed 178 Reserved*

*Class 4 reserved for future use.

Ko, WETRER

CLASS ReL (@) | ViN* (V) CLASS CURRENT SEEN AT ViN (mA) 'iiigoezﬁ?rafsﬁgé‘i?ﬁs-r'ﬁ;ﬁﬂgy
MIN MAX MIIN MAX
0 10k 12.6 10 20 0 > 0 4
1 732 12.6 10 20 9.17 11.83 9 12
2 392 12.6t0 20 17.29 19.71 17 20
3 255 12.6 0 20 26.45 29.55 26 30
4 178 12,60 20 366 414 36 44

*VIN is measured across the MAX5940 input pins, which does not include the diode bridge voltage drop.

PSE#IL7E PD % At i — N E . HK M PSERZ ALY
LR E PDII . 24 PSENEN— AT 12.6VE
20V Z (B AT HLERT, MAX5940_ & BR3 20 R BT ER
fE{E. PSEF AAHAERFEEXSPDIFEMNINE. |
TARAEREE T 25.5kQK: MIFR1C H BH 1 #  F 3T Al
MAX5940_ FUEL IR, PDIRUL I & L 7E IEEE802 3af
FREZR 2. RELE R df AR, 2 2% i b 1k
L[S

B =0
BT, v BT ERESUETTR (VoyroonAL
i, MAX5940_3% % I J3 N #FN VA3E MOSFET Q1 (2 LK
2)e MAX5940_ Al —MEFIE SIUEH 1opA)XT Q1
AT S . Q1 A9 IR — M FRL 2 PR il MOSFET it FEL FE 119
ot RmR S TIRIE . b T AR A,
AITEANERTS i — M (S "R #5r). 4

MAXIMN

Q1M It B FE HFAR B FE ) 1.2V AN 3 B — U5
JEmT 5V, MAX5940_ i PGOOD/PGOOD %ii i & fif .
MAX5940_ H78 558 B UVLO W [ F1BH W7 % 25 38 g s
(8], T A Rk M I 2 2 FEL 45 1) i B

RIEHE

MAX5940_ 7] TAETE M1k 67V R HLIEHLE, UVLOBIAFF
JEME (VuvLo.on) 35V(MAXS5940A/MAX59400) 2 39V
(MAX5940B/MAX5940D), UVLOBK A KW E(VyvLo oFp)
N 30V. MAX5940B/MAX5940D 32 HEFIIAT7H) UVLOI]
M, B UvLONRI/MERRL S i E (S WA 3). X
ABEET UVLOIIRE, 1c# ALK, MOSFET
Fil. YA BRERT uvLol R AR E i tOFF DLY
i, MOSFETWiFF.
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GND °
1 246V
VLo REF A
* @ :Z><%EN CLASSIFICATION o2 ROLASS
+
Ri
MAXIMV | (PGo0D)
MAX59408
MAX5940D —| 4
R2 -
_[T20%
/O—+
R3
T VGATE
1.2V, REF
(UVLO) * N ¢
L PGOOD
5V, REF “
li ° out
200mV Q2
GATE y ° II:‘m
(') MAX59408. Vee o

B 2. PR

AT UVLOTTRR ((UFR MAX5940B/MAX5940D), i 2
TE GNDHIUVLO+ UVLOF VggZ A3 4MERELFL . AR
AUTARITE RL. R2, WETHIEMN uvLOI TR :

VREF,UVLO
VINLEX

R2 = 25.5kQ x

R1=255kQ- R,

XA VN, px BT R UVLOT IR . H T HUPH 3 R
T 255kQHY PDRMIALM, FHERISR2M9BLE 2
T 25.5kQ 1% o 24 A #6 B o R #F R,
MAX5940B/MAX5940D 428t 20% (HLHUE )19 SR EEHEH
EEE . MUVLOH MBI B, Wil TR A#i ) UVLO
IIBR Y 80% (HLTUAH ).

Vi = 12V TO 67V
GND
R1
MAXIM
MAX59408
WL viaxsadon

Vee

& 3+ FI TSNS H I 35 K B T TR
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RIBRE TR
MAX5940_ I —AMERE (MBE R 10pA)X K
MOSFET % £ F . MOSFET H s — i e 2% BIR 1l s 1% B
R BT, EmRS TIRIER . £ GATEF OUT
Z (A AN L 25 AT DLt — 25 B AIR T . R A T
VAR VAL -

| _ Cour
INRUSH = IGg X ———
CagaTe

PGOOD/PGOOD%i 1}

(IR MAX5940A/MAX5940C)
PGOOD-E I #% . = FAZERM . 4 Vourft
Vel 12VRA . GATEL Vgt 5VEF, PGOODAE N
BB . BN, PGOOD#ILE Vour WA Vour 2/ H
GNDTK 5V). ¥ PGOODS T4 DC-DCA##5 1 ON5I
JIARZE . WRFE, AT PGOODS GND X A4 — 1
100 Q1) _EHr HLFH o

IEEE 802.3af PD#Z = #l23,

FHF LA o] i e

(IR MAX5940B/MAX5940D)
PGOOD 2 Itk T 8% « IRH-F AR EA L . 2 Voyurlt
Vee B 12VEAN. GATE Vggrith 5V, PGOOD#H
LR Vgg. &M, PGOODZE N m L. ¥ PGOODS F
1T DC-DCZE#H 1Y ONS| MAHZE . WRFZE, W E
PGOOD 5 GND Z [H]4—1> 100 kQf¥ L Hr LA .

MFE

TR, sk pSER MR KA B, W GND
B Vperass WK ERER 13Ve 24 42mA 195 K5 B
it MAX5940_ B, s R ERPIFE N 546mW, B & T IC
FEf o AR BT B #E. SR, #R¥E IEEE
802.3afbr HE , 4 % B 3 09 FF S2 i A PR 1A 75ms
EKRAE), FTRL, MAX5940_ RS 7E i R ARFELAT 8] Py Ab 2
AWM RIFE, R AFHRIK. WR PSER
6 IEEE802 3afbrife, BIAK A & T 75ms, A
AIRESEL 1C I EBHE .
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B 7 7 FHEE
K7 FHEE B 1
POWER-OVER
SIGNAL PAIRS VREG
! ,/
6/ &
1 :
2 * » GND
RJ-45
AR
s/t
71 :
i o 48V
8 |
POWER-OVER
SPAIR PAIRS
DC-DC CONVERTER
____________ .
: |
GND *r——+o Ve |
| |
Roisc |
25.5kQ | MAXIMN |
o - 8 : Cour MAX5014 | VReg
T~
WAXI/W | |
MAX5940B |
— |
o0 T o maxsoaon — |7, !
RCLASS PGOOD |— I
I GND |
I SS_SHDN | LA
GATE 6 ! |
------------- PGOOD " |
y RESTELI
oy e .. c A oum)s o %7

*“R1 AND R2 ARE OPTIONAL AND WHEN USED, THEY MUST TOTAL 25.5k2 AND REPLACE THE 25.5kQ RESISTOR.

B4 LUKPHEE D (HIRHI (55 20 225 I 22 3244 )

10
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BRI R B (4E)

A7 RS B 2 ETAECY (1:: A0 ﬁ]%ﬁuitlﬁljit%o R34EL GATE%?J?‘L@E%O
AR DT LR AR DL ) Ak F 2 S 1 K Bk b S B FaE Al RS TR IC R 1 & B, Bk PSEKE I

s, DUEE LERSEEKT (vD3+KA2V), GATEF =1 PDs

DC-DC CONVERTER
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