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MAX5940A/MAX5940B

IEEE 802.3af

Power over Ethernet

ABSOLUTE MAXIMUM RATINGS

(All voltages are referenced to VEg, unless otherwise noted.)

GIND...tiiiiei s -0.3V to +80V
OuUT, PGOOD ...... -0.3V to (GND + 0.3V)
RCLASS, GATE ....oiiiiiiiieciie e -0.3Vto +12V
UVLO i -0.3V to +8V
PGOOD to OUT -0.3V to (GND + 0.3V)
Maximum Input/Output Current (continuous)

OUT L0 VEE civvttitiiiiiieieeeeeeeeeeiiie s e e e e e 500mA

GND, RCLASS 10 VEE «eieiveeiieieiiee ettt 70mA

UVLO, PGOOD, PGOOD 10 VEE «.veeveeeeeiierieeniiesieenieanes 20mA

GATE 10 VEE 1+t tueteiteeie ettt ettt ettt sttt 80mA
Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C).................. 470mw
Operating Temperature Range ..........coccceeeeennne -40°C to +85°C
Storage Temperature Range ..........cccceevcvvveeeenne -65°C to +150°C
JuNCtion TEMPETALUIE ......cuvviiiiieiiie e +150°C

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.

ELECTRICAL CHARACTERISTICS

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

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

| symeoL |

PARAMETER CONDITIONS MIN TYP MAX | UNITS
DETECTION MODE
Input Offset Current (Note 2) lorrseT | VIN = 1.4V to 10.1V 10 HA
Effective Differential Input dRr VN = 1.4V up to 10.1V with 1V step, 550 KO
Resistance (Note 3) OUT = PGOOD = GND
CLASSIFICATION MODE
%?Z:gggt'(ol\z‘ofe“g)em Turn-Off VrH.CLss | ViN rising 208 218 225 v
Class 0, RcL = 10kQ 0 2
ViN = 12.6V to | Class 1, Rl = 732Q 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, RcL = 255Q 26.45 29.55
Class 4, RcL =178Q 36.6 41.4
POWER MODE
Operating Supply Voltage VIN VIN = (GND - VEg) 67 \Y
Operating Supply Current IIN Measure at GND, not including Rpisc 0.4 1 mA
Default Power Turn-On Voltage VUVLO, ON | VIN increasing MAX5940A 34.3 354 306 v
' MAX5940B, UVLO = VEg 37.4 38.6 39.9
Default Power Turn-Off Voltage VUVLO, OFF m;:;;ggsmg' UVLO = VEE for 30 \%
Default Power Turn-On/Off VHyYST, MAX5940A 4.2 y
Hysteresis UVLO MAX5940B, UVLO = VEg 7.4
E);tr?ér;al UVLO Programming VINEX (S’\T; tLEJ;V7ISO externally (MAX5940B only) 12 67 v
UVLO External Reference Voltage VREF, UVLO 2.400 2.460 2.522 Vv
ﬁ;/;(:reE;t:ma' Reference Voltage HYST | Ratio to VRer.uvLo 19.2 20 209 | %
UVLO Bias Current luvLo UVLO = 2.460V -1.5 +1.5 HA
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IEEE 802.3af Power over Ethernet

ELECTRICAL CHARACTERISTICS (continued)

(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = VEgg, 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
V 44 \Y,

Threshold (Note 8) TH.G,UVLO 50 0 m
UYLO 'Input Ground-Sense Glitch UVLO = Vee 7 us
Rejection
Power Turn-Off Voltage,
Undervoltage Lockout Deglitch torFr_pLY | VIN, VuvLo falling 0.32 ms
Time (Note 9)

Output current = Ta=+25°C 0.6 11
Isolation Switch N-Channel R 300mA, Veate = 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 < 1pA '

. . Power-off mode, V|N = 12V,
GATE Pulldown Switch Resistance Rc UVLO = VeE for MAX59408B 38 80 Q
GATE Charging Current Ie] VGATE = 2V 5 10 15 HA
GATE High Voltage VGATE IGAaTE = 1pA 5.59 5.76 5.93 \
- V - VEE, |Vi - VEg| decreasing,

PGOOD, PGOOD Assertion Vout |, Vonre :ESE7|5\?UT el g 116 123 131 | v
Threshold OUTEN -

Hysteresis 70 mV
PGOOD, PGOOD Assertion VGATE v (GATE - VEE) increasing, OUT = VEg 4.62 4.76 4,91 Vv
Threshold GSEN Hysteresis 80 mv
PGOOD, PGOOD Output Low v IsiINK = 2mA,; for PGOOD, OUT < 04 v
Voltage (Note 11) oLbebe (GND - 5V) '
PGOOD Leakage Current (Note 11) GATE = high, GND - VouTt =67V pA
PGOOD Leakage Current (Note 11) GATE = Vgg, PGOOD - VEg = 67V HA

dOv6SXVIN/VOT6SXVIN

Note 1:
Note 2:

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.

Note 3: Effective differential input resistance is defined as the differential resistance between GND and VEgg without any external
resistance. See Figure 1.

Note 4: Classification current is turned off whenever the IC is in power mode.

Note 5: See Table 2 in the PD Classification Mode section. Rpjsc and RcL. must be +£1%, 100ppm or better. Ic|ass includes the IC

bias current and the current drawn by Rpjsc.

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 (MAX5940B only).

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

An input voltage or VuvLo gdlitch below their respective thresholds shorter than or equal to torr pLy does not cause the
MAX5940A/MAX5940B to exit power-on mode (as long as the input voltage remains above an operable voltage level of 12V).
Note 10: Guaranteed by design.

Note 11: PGOOD references to OUT while PGOOD references to VgEg.

Note 6:
Note 7:

Note 8:
Note 9:
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(VIN = (GND - VEg) = 48V, GATE = PGOOD = PGOOD = OUT = OPEN, UVLO = Vg (MAX5940B), Ta = -40°C to +85°C. Typical values

are at Ta = +25°C. All voltages are referenced
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(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 VEg, unless otherwise noted.)
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IEEE 802.3af Power over Ethernet
oggg
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oo O O
MAX5940A | MAX5940B
1,7 — N.C.
UVLO
UVLO Vg
— 1 ULO | o 25.5kQ
(+19%%)
UVLO V14, G,uvio VREF, UVLO
5 ) Reuass |, RCLASS Vg PD (1
N MOSFET GATE 10pA
100V (Ceate) GATE OUT
3 3 GATE MOSFET GATE Vg
GATE Vg
4 A Vee N MOSFET Ve -48V
5 5 ouT N MOSFET
PGOOD  OUT
Vour Ve 1.2V GATE Vg 5v
6 6 PGOOD | PGOOD PGOOD OUT
Mour GND 5v ) PGOOD DC-DC
ON
PGOOD Vg
— Vour Ve 1.2V GATE Vg 5v
- ! PEGOOD | 56000 Vee PGOOD
PGOOD DC-DC ON
8 8 GND GND
00 MAX59408B
10pA
00000 oD
MAX5940A/MAX5940B PD MAX5940A/MAX5940B
(Vin = GND - Vg£) PD (
PD PD 3 ) PSE (A V/IA 1)
DC
IEEE 802.3af ( 4 )
00000 (12.6V <Vy < 20V)
00000 (1.4V < VN <10.1V) PSE PD
(PSE) 1.4V 10.1V( PD PSE
v ) 2 ViN IEEE 802.3af
2 1 5
PSE AV/AI 25.5kQ RCLASS Vg RcL)

MAX59404/

MAXIMN




IEEE 802.3af
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01. PDOOOO/RcOODO
CLASS USAGE RcL (Q) MAXIMUM POWER USED BY PD (W)
0 Default 10k 0.44 10 12.95
1 Optional 732 0.44t03.84
2 Optional 392 3.84 10 6.49
3 Optional 255 6.49t0 12.95
4 Not Allowed 178 Reserved*
*Class 4 reserved for future use.
2. 0dooooon
IEEE 802.3af PD CLASSIFICATION
CLASS ReL (@ | vin' (W) CLASS CURRENT SEEN AT Vin (MA) CURRENT SPECIFICATION (mA)
MIN MAX MIIN MAX
0 10k 12.6t0 20 0 2 0 4
1 732 12.6t0 20 9.17 11.83 9 12
2 392 12.6 to 20 17.29 19.71 17 20
3 255 12.6 to 20 26.45 29.55 26 30
4 178 12.6 to 20 36.6 41.4 36 44
*VIN is measured across the MAX5940 input pins, which does not include the diode bridge voltage drop.
PSE PD PD (
PSE ) Q1
PSE 12.6Vv 20V 1.2v - 5V
MAX5940A/MAX5940B 2 MAX5940A/MAX5940B PGOOD/
PSE PD PGOOD MAX5940A/
25.5kQ MAX5940B
MAX5940A/ UVLO
MAX5940B PD
IEEE 802.3af
goooooood
MAX5940A/MAX5940B 67V
ooooo UVLO (VuvLo, on)
Vi 35V(MAX5940A) 39V(MAX5940B)
UVLO 30V
(Vuvio, on) MAXS5940A/ |\/|Ax594013(vUVLO S\F/FL)C)
MAX5940B N MOSFET Q1( 2 ) UVLO ( 3
MAX5940A/MAX5940B ) UVLO IcC
Q1 (10uA typ) Q1 MOSEET
- MOSFET toFF pLY UVLO
MOSFET

MAXIMN
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UVLO T
Rl R2
v GND
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25.5kQ PD R2
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IEEE 802.3af Power over Ethernet
0ooooo (MAX5940B0 )
MAX5940A/MAX5940B (10uA typ) PGOOD
MOSFET MOSFET Vour Vee 1.2V
_ GATE Vg 5V PGOOD Vege
PGOOD
GATE OUT PGOOD
DC-DC ON
PGOOD GND 100kQ
linrRusH =l X Lour
Coate 0oog
PSE DC
PGOOD/PGOODM [ GND  VReLass 13v
(MAX5940A/MAX5940B) 42mA MAX5940A/MAX5940B
PGOOD DC 546mwW
Vour Vee 1.2V (o DC
GATE Vg 5V PGOOD IEEE 802.3af
PGOOD 75ms(max)
Vour (our GND 5V MAX5940A/MAX5940B
) PGOOD DC-DC
ON PSE IEEE 802.3af 75ms
PGOOD GND 100kQ IC
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MAX5940A/MAX5940B
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**R1 AND R2 ARE OPTIONAL AND WHEN USED, THEY MUST TOTAL 25.5kQ AND REPLACE THE 25.5kQ RESISTOR.
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INCHES MILLIMETERS 5
DIM| MIN MAX MIN MAX 2
A | 0053 [ 0069 | 1.35 1.75
N A1 | 0.004 [ 0.010 | 010 [ 025
EI EI EI EI EI EI | B 0.014 | 0.019 | 035 0.49
c | 0007 | 0010 | 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 [ o016 | 0050 | 0.40 1.27
O l
ANAN
EI EI EI EI EI EI 1 VARIATIONS:
1
INCHES MILLIMETERS
TOP VIEW DIM| MIN MAX MIN MAX [N |Ms012
D | 0189 [ 0.197 | 4.80 500 | 8| AA
D | 0337 | 0344 | 855 875 |14| AB
D | 038 [ 0394 [ 9.80 | 1000 [16] AC
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|
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NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH. »,

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). Ebs?nﬁt!ﬁnl-uég/v‘/l‘l/v‘

3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004"). PROPRIETARY INFORMATION

4. CONTROLLING DIMENSION: MILLIMETERS. TITLE:

5. MEETS JEDEC MSO12. PACKAGE OUTLINE, .150" SOIC
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