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MAX5940A/MAX5940B/MAX5940C/MAX5940D

IEEE 802.3af PD#EO#E %z,
FF UL

ABSOLUTE MAXIMUM RATINGS

(All voltages are referenced to VEg, unless otherwise noted.) GND, RCLASS t0 VEE oo
GND (MAX5940A/MAX5940B) .......oooviiiiiiiiiiann -0.3V to +80V UVLO, PGOOD, PGOOD to VEE
GND (MAX5940C/MAX5940D)........coiviiriiiiiiiannn -0.3V to +90V GATE 10 VEE ittt
OUT, PGOOD ....ooiiiiiiiiiieceee -0.3V to (GND + 0.3V) Continuous Power Dissipation (Ta = +70°C)
RCLASS, GATE ..ot -0.3Vto +12V 8-Pin SO (derate 5.9mW/°C above +70°C).................. 470mW
UVLO o -0.3Vto +8V Operating Temperature Range
PGOOD t0 OUT ...t -0.3V to (GND + 0.3V) Storage Temperature Range............
Maximum Input/Output Current (continuous) Junction Temperature ............cccooviiioiiiiiiicie
OUT O VEE v 500mA Lead Temperature (soldering, 10S) .......ccccccovivviiiiinnn. +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 = VEgE, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C. All voltages are referenced to VEE, 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
%?Zi'gﬁit'fﬁotceugem Turn-Off VrH.cLss | VIN rising 208 218 225 v
Class 0, RcL = 10kQ 0 2
VIN = 12.6V to Class 1, RcL = 732Q 9.17 11.83
Classification Current (Notes 5, 6) IcLASS 20V, Rpisc = | Class 2, RcL = 392Q 17.29 19.71 mA
25.5kQ2 Class 3, RoL = 255Q 26.45 29,55
Class 4, RcL = 178Q 36.6 414
POWER MODE
Operating Supply Voltage VIN VIN = (GND - VEE) 67 \
Operating Supply Current IIN Measure at GND, not including Rpisc 0.4 1 mA
Default Power Turn-On Voltage VUVLO, ON | VIN increasing MAXS940A 343 354 366 v
' MAX59408B, UVLO = VEg 37.4 38.6 39.9
Default Power Turn-Off Voltage VUVLO, OFF mx;;;;ggsmg’ UVLO = VEe for 30 \
Default Power Turn-On/Off VHysT, | MAX5940A 4.2 y
Hysteresis UVLO MAX5940B, UVLO = VEg 7.4
E);tsg;al UVLO Programming VIN.EX (S'\TétLeJ\;L)O externally (MAX5940B only) 19 67 v
UVLO External Reference Voltage VREF, UVLO 2.400 2.460 2.522 Vv
g\yls'}greEsxifma' Reference Voltage HYST | Ratio to VREF.UVLO 19.2 20 209 | %
UVLO Bias Current luvLO UVLO = 2.460V -1.5 +1.5 HA

2 MAXIMN
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FF LUK R

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 VEE, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

UVLO Input Ground-Sense
Threshold (Note 8) VTHG.UVLO S0 440 mv
UVlLO .Input Ground-Sense Glitch UVLO = Vee 7 s
Rejection
Power Turn-Off Voltage,
Undervoltage Lockout Deglitch toFr pLY | VIN, VuvLo falling 0.32 ms
Time (Note 9)

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

OUT and VEE TA = +85°C 0.8 15
Isolation Switch N-Channel v OUT = GND, VGATE - VEE, output current 05 v
MOSFET Off-Threshold Voltage GSTH 1 < qpA '

. . Power-off mode, VIN = 12V,
GATE Pulldown Switch Resistance Ra UVLO = Ve for MAX59408 38 80 Q
GATE Charging Current IG VGATE = 2V 5 10 15 PA
GATE High Voltage VGATE IGATE = 1A 5.59 5.76 5.93 V
- V - VEE, IV - VEEI decreasing,

PGOOD, PGOOD Assertion Vout |, Vg:IE ST 9 116 123 131 v
Threshold OUTEN -

Hysteresis 70 mV
PGOOD, PGOOD Assertion VGATE v (GATE - VEE) increasing, OUT = VEE 4.62 4.76 4.91 \
Threshold GSEN Hysteresis 80 mv
PGOOD, PGOOD Output Low ISINK = 2mA; for PGOOD, OUT =
Voltage (Note 11) VoLpene | Gp - 5v) 0.4 v
PGOOD Leakage Current (Note 11) GATE = high, GND - Vout = 67V 1 uA
PGOOD Leakage Current (Note 11) GATE = VEg, PGOOD - VEg = 67V 1 pA

Note 1:
Note 2:
Note 3:

resistance. See Figure 1.
Note 4:
Note 5:

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. IcLass includes the IC

bias current and the current drawn by Rpjsc.

Note 6:
Note 7:

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-

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 Vgg without any external

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).

Note 8:

When the UVLO input voltage is below VTH,G,uvL0, the MAX5940B sets the UVLO threshold internally.

Note 9:

Note 10:
Note 11:

An input voltage or VyyLo 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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MAX5940A/MAX5940B/MAX5940C/MAX5940D
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IIN
A
Vit -Viw) 1V
" et ) (et - i)
Irecer = o -
OFFSET = INi - g
lINi +1
dR;
IiNi '
|OFFSET{ ~——
Vi TV Vinigg ViN

1 ARGZEFIA B B i

HBRTEFFIE

(VIN = (GND - Vgg) = 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
DETECTION CURRENT vs. INPUT VOLTAGE vs. INPUT VOLTAGE
05 ‘ = s g
Rpisc = 25.5kQ E 5 g = 35
=3 < L
5§ _ g 2 30
~ 04 /g z 4 CLASS 4 2 =
S = = 2
= =z £
T 03 A £ g CLASS 3 =)
s lin+ |RDISV 3 w £ 20
= 5 =
=] =
S 0 // = w Hocusse bt 219
& 2 | £ 10
= 2 CLASS 1 =
0.1 7 S 10 : w
A \ £ 05
CLASS 0 =
0 0 : &0
0 2 4 6 8 10 0 5 10 15 2 25 30
INPUT VOLTAGE (V) INPUT VOLTAGE (V)
INPUT OFFSET CURRENT NORMALIZED UVLO
vs. INPUT VOLTAGE vs. TEMPERATURE
0 = 1,010 o 250
\ E 1,008 UVLO = Vg e
05 3 ' :
Z \\ 2 0m i
= -1.0 ]
= - S 1.004 o
) = —
£ s \ r""ﬂ 21,002 // Z 150
o =~ P 3
= \ / ~ 1,000 — g
P 20 s £
s l = 0.998 = 100
o
— =
§ 25 0.996 7
= 0.994 50
30
0.992
35 0.990 0
1 3 5 7 9 11 4 5 10 3% 60 8
INPUT VOLTAGE (V) TEMPERATURE (C)
4

EFFECTIVE DIFFERENTIAL INPUT
RESISTANCE vs. INPUT VOLTAGE

MAX5940A/B toc03

N

2 4 6 8 10 12
INPUT VOLTAGE (V)

PGOOD OUTPUT LOW VOLTAGE
vs. CURRENT

MAX5940A/B toc06

yd

o

5 10 15 20
ISiNK (MA)
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HRT(FHFIE (4)

(VIN = (GND - VEE) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEgE (MAX5940B), Ta = -40°C to +85°C. Typical values

are at Ta = +25°C. All voltages are referenced to VEE, unless otherwise noted.)

INRUSH CURRENT GONTROL (Vi = 12V

MAX5940A/B IOCO

PGOOD OUTPUT LOW VOLTAGE OUT LEAKAGE CURRENT
vs. CURRENT vs. TEMPERATURE
400 = 20 ; s
£ Vour =67V E
=4 = koo
320 / o= g
/ = /
Z w0 / £ 1
S &
= 160 / % 8
/ = /
8 . o -//
0 0 —
0 5 10 15 20 40 -5 10 35 60 85
Isink (MA) TEMPERATURE (°C)

INRUSH CURRENT CONTROL (Vn = 48V

MAX594DA/B UET

VGATE
5V/div

IINRUSH
100mA/div

Vour 1o Vee
50V/div

PGOOD
50V/div

2ms/div

MAXIMV

1ms/div

INRUSH CURRENT GONTROL (Vi = 67V)

MAX5940A/B Dcﬂ

7 Veate
5V/div

IINRUSH
100mA/div

Vout 70 VEE
50V/div

..... PGOOD

50V/div

2ms/div

q Veate

5V/div

IINRUSH
100mA/div

Vour 7o VeE
10V/div

PGOOD
10v/div
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MAX5940A/MAX5940B/MAX5940C/MAX5940D
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— 1 UVLO | gt fa B (e S R AT 255K Q (196, AR IR IULBIL. AR F o SR B IR,
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HLEE e n i . B RL, WiRJT B . PGOOD LA OUTHi AZ % . Y4 VourfE Veg
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HLERAL T CHPRZS, T HWAZHH /N T 10pA-.
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MAX5940_ [ PD Hif i #070 AT TAETE 3FORFIBEA . pDA:
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IEEE 802.3af PD#E %75,
FHTF UL P £ FE

F1. PDINE T L /R IEHE

CLASS USAGE RcL (©2) MAXIMUM POWER USED BY PD (W)
0 Default 10k 0.44 t0 12.95
1 Optional 732 0.44t0 3.84
2 Optional 392 3.84106.49
3 Optional 255 6.49 to 12.95
4 Not Allowed 178 Reserved*

*Class 4 reserved for future use.

®2. WETREIA

IEEE 802.3af PD CLASSIFICATION
cLass | ReL(@ | vin(v) | CHASSCURRENTSEENATVin(mA) CURg(:EN?I'aSPECCIFICSASTIOcI:\I (mi)
MIN MAX MIIN MAX

0 10k 126 10 20 0 > 0 4

1 732 12610 20 9.17 11.83 9 12

2 392 12.6 10 20 17.29 19.71 17 20

3 255 12.6 10 20 26.45 29.55 26 30

4 178 126 t0 20 36.6 414 36 44

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

PSEi it 7E PD# A St i — N . A pSE R At Q1 W Im ik FE EAE E R L ERY 1.2V A HA — R
LR PDIIZR AN . 24 PSEREII— AT 12.6VE BT sVEF, MAX5940_ 1 PGOOD/PGOOD i i & {7 -
20V Z A Y HL RS, MAXS5940_23 a8 2 7 Y L it A MAX5940_ H A H T8 UVLO A [ FBH W % 25 Pt 1) st
fE{ . PSERI A2l EIX 4 PDIF T ER %, H 6], A R S i 25 1 = B

TARERAE T 25.5kQk MAR T H BH JH #E 1Y B i AN

MAX5940_ ) FLIR LT, PDWR M) L FELI 76 TEEES02.3af RIEHE
PRIEZORZ P HEE A RRBA, SPRURA vaxsoso_ W THEAERE 67VESHITLE, UVLOBIATF
Wi ¥ - JAME (VyvLo.on) H35V(MAXS5940A/MAX5940C) 5 39V

di st (MAX5940B/MAX5940D), UVLOEKIA KM E (Vyyo.0FF)

P, . o N 30V. MAX5940B/MAX5940D 2 At [ #47#) UVLOI]
BB, v B EREBETR (Vovioow B E " Gy o iR RS IE (2 I 3). ik
i, MAX5940—@§%EW%KJ§%§1}’I{§§§ET Ql %mjﬁ AHERETF UVLOITIRE, 1C#F AME B, MOSFET
2)e MAX5940_ il —MMEHE HEE N 10pA)X QI . M AR P TFR B B ] 5
BT Q19— WAL MOSFET B Rl R IR UVLOTIRIIIIL torr oLy
b, FmRS TIRIMER . T RERIR '
A FESNERAS s — MR A (S0 TR FAr ). X
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MAX5940A/MAX5940B/MAX5940C/MAX5940D

IEEE 802.3af PD#EO#E %z,
FF UL

GND L 2
T 2.46V
UVLO REF -
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R1
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MAX5940B
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R3
T VGATE ; ;
- N 1.2V, REF
(vL0) q L pG00D
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200mV 2 _1 - o
GATE Y . . II;Q1
(') MAX5940B. Vee
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v
R2 = 25.5kQ x —ERUVLO GND
VIN,EX
R1
R1=255kQ-R, MAXIN
A Vi, gx BT UVLOT TR . T3 R wio MAX5940B
RT 25.5kQIN PDRIIELEL, 0 R 1 5 R2 B 2 I MAX59400
ET 255kQ +1% o X4 4 &6 B 4 R 4 0, "
MAX5940B/MAX5940D &t 209 (MLTUAE )Y 1 FRIE #E FR,
JEdi . 4 UVLOHSNE AR, KBTI T uvLo Vee

IR 80% (MLHUAE ).

B 3+ RS R 8 B IR BE T TIR
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BRI R %
MAX5940_ F i —MEFL I (JLBE R 10pA) R P HE
MOSFETHHE 5T L« MOSFET U — Hf HE 2% FR 1l U A He.
FE) B, FEMmRS TR R . £ GATEF OUT
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GND1E 5V). ¥ PGOOD5 17 DC-DCAEH#e#+1) ON5I
JIARZE . ARFFE, WIE PGOODS GND X [A]4E — 1~
100 kQAY LA HLBH .

MAXIMN
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Veg B 12VEA . GATE Vgl 5V, PGOOD#
L% Vggo @0, PGOODE A=A . ¥ PGOODS T
T DC-DCAE e #5 1) ONG| A% . AR T2, nJfE
PGOOD-5 GND Z [A] £ —> 100 kQH Az FLfH

I

e, AR pSERR it KW E R HLE, WA GND
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7 K FHEE B
A7 B & 1
POWER-OVER
SIGNAL PAIRS VReg
! ,/
6/
10
2 . » GND
RJ-45
47N
Bl
7! :
™ * > 43V
8 !
POWER-OVER
SPAIR PAIRS
DC-DC CONVERTER
____________ .
|
| |
GND *——9 Vi I
| |
Rpisc |
25.5kQ I NAXIVI |
8 ! C MAX5014 | VReG
UVLO GND I~ Cour
MAXIMN | I
€ MAX59408 | |
oo — F maxsaaop |7 |
RCLASS PGOOD f— |
I GND |
|
SS_SHDN | LoAD
GATE 6 I
PGOOD : I
! L |
v T
Y e ‘A our|s _T_ %7
—|— Ceare
*R1 AND R2 ARE OPTIONAL AND WHEN USED, THEY MUST TOTAL 25.5k AND REPLACE THE 255k RESISTOR.
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