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ABSOLUTE MAXIMUM RATINGS

VDD 10 VSS 1 -0.3V to +100V
DET, RTN, WAD, PG, 2ECto VSS ..o, -0.3V to +100V
CLS O VSS oo -0.3V to +6V
Maximum Current on CLS (100ms maximum)................. 100mA

Continuous Power Dissipation (Ta = +70°C) (Note 1)
16-Pin TQFN (derate 28.6mW/°C above +70°C)
Multilayer Board ............ccociviiiiiiiiiiii 2285.7mW

Package Thermal Resistance (Note 2)

OJC c oo
Operating Temperature Range......
Maximum Junction Temperature
Storage Temperature Range...........c.ccooceeenns
Lead Temperature (soldering, 10S) ......ccccoviiiiiiiiinnns +300°C

Note 1: Maximum power dissipation is obtained using JEDEC JESD51-5 and JESD51-7 specifications.
Note 2: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

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 = (VDD - Vss) = 48V, RDET = 24.9kQ and RcLs = 615Q. RTN, WAD, PG, and 2EC unconnected, all voltages are referenced to
Vss, unless otherwise noted. Ta = TJ = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DETECTION MODE
Input Offset Current |IOFFSET VIN = 1.4V to 10.1V (Note 4) 10 bA
Effective Differential Input VIN = 1.4V up to 10.1V with 1V step,
Resistance dR VDD = RTN = WAD = PG = 2EC (Note 5) 23.95 2500 2550 kQ
CLASSIFICATION MODE
Classification Disable .
Threshold VTH,CLS VN rising (Note 6) 22.0 228 236 V
Classification Stability Time 0.2 ms
Class 0, RcLs = 615Q 0 3.96
VIN = 12,5V to Class 1, RcLs = 117Q 9.12 11.88
L 20.5V, Vpp = Class 2, RcLs = 66.5Q 17.2 19.8
Classification Current | mA
CLASS | RTIN=WAD = [ Class3 Rols = 43.7Q | 263 29.7
PG = 2EC Class 4, RoLs = 30.9Q | 36.4 436
Class 5, RcLs = 21.3Q 52.7 63.3
TYPE 2 (802.3at) CLASSIFICATION MODE
Mark Event Threshold VTHM VIN falling 10.1 10.7 11.6 V
Hysteresis on Mark Event
Threshold 0.84 v
Mark Event Current IMARK \</'N1 881”{7 g toenter mark event, 5.2V< VIN |- g 0.85 mA
Reset Event Threshold VTHR VIN falling 2.8 4 5.2 \
POWER MODE
VIN Supply Voltage Range 60 V
VIN Supply Current IQ 0.27 0.55 mA
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = (VDD - Vss) = 48V, RDET = 24.9kQ and RcLs = 615Q. RTN, WAD, PG, and 2EC unconnected, all voltages are referenced to
Vss, unless otherwise noted. Ta = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

Vc/6S9XVYIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VIN Turn-On Voltage VON VIN rising 34.3 35.4 36.6 V
VIN Turn-Off Voltage VOFF VIN falling 30 V
VIN Turn-On/-Off Hysteresis VHYST_uvLO | (Note 7) 4.2 V
VIN Deglitch Time tOFF_DLY VIN falling from 40V to 20V (Note 8) 30 120 us
Inrush to Operating Mode tDELAY = minimum PG current pulse width
Delay (DELAY after entering into power mode 80 96 12 ms
solation P MOSFET Ty = +25°C 0.7 1.1
solation Power S
On-Resistance RON_ISO IRTN = 600mMA Ty = +85°C 0.9 15 Q
Ty =+125°C 1.15
RTN Leakage Current IRTN_LKG VRTN = 12.5V to 30V 10 uA
CURRENT LIMIT
- During initial turn-on period,
Inrush Current Limit [INRUSH VRTN = 1.5V 90 135 180 mA
Current Limit During Normal After inrush completed,
Operation ILim VRTN = 1V 720 800 880 mA
Foldback Threshold VRTN (Note 9) 13 16.5 V
LOGIC
WAD Detection Threshold VWAD-REF VWAD rising, VIN = 14V 10 48V (referenced 8 9 10
to RTN) v
WAD Detection Threshold VwAD falling, VRTN = 0V, Vss 0725
Hysteresis unconnected '
WAD Input Current IWAD-LKG VwAD = 10V (referenced to RTN) 3.5 pA
2EC Sink Current VaEC = 3.5V (referenced to RTN), Vss 1 15 225 | mA
unconnected
2EC Off-Leakage Current V2EC = 48V 1 pA
PG Sink Current VRTN = 1.5V, VPG = 0.8V, during inrush 125 230 375 LA
period
PG Off-Leakage Current VpG = 60V 1 pA
THERMAL SHUTDOWN
Thermal-Shutdown Threshold TsD Ty rising +140 °C
Thermal-Shutdown Hysteresis Ty falling +28 °C

Note 3: This device is 100% production tested at Ta = +25°C. Limits over temperature are guaranteed by design.

Note 4: The input offset current is illustrated in Figure 1.

Note 5: Effective differential input resistance is defined as the differential resistance between Vpp and Vss. See Figure 1.

Note 6: Classification current is turned off whenever the device is in power mode.

Note 7: UVLO hysteresis is guaranteed by design, not production tested.

Note 8: A 20V glitch on input voltage that takes Vpp below VON shorter than or equal to torFF_pLY does not cause the MAX5972A
to exit power-on mode.

Note 9: In power mode, current-limit foldback is used to reduce the power dissipation in the isolation MOSFET during an overload
condition across Vpp and RTN.
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(VIN = (VDD - Vss) = 54V, RDeT = 24.9kQ and RcLs = 615Q. RTN, WAD, PG, and 2EC unconnected; all voltages are referenced to
Vss.)
DETECTION CURRENT SIGNATURE RESISTANCE INPUT OFFSET CURRENT
vs. INPUT VOLTAGE vs. INPUT VOLTAGE vs. INPUT VOLTAGE
05 ; ; - 26.0 ; ; o 4 o
lIN=vDD + IDET L liN=IvDD + IDET 2 2
RoET = 24.9kQ £ RoET = 24.9kQ g £
0.4 | RTN=2EC =PG=WAD =Vpp z RTN = 2EC = PG = WAD = Vpp : = Ta=485°C E:
-40°C < Tp <485°C 25 i = 2 [Tazaoc
= A= /
) 3 Ta=-40°C =
— 03 = =
g / 2 250 S au N YA
02 3 Ta = 4255 n
/ o A=+ S
] 5 Ta=+25°C a V
/ 245 // 4570 S 2 VAN
0 24.0 -4
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Vin (V) ViN (V) ViN (V)
CLASSIFICATION CURRENT vs.
INPUT VOLTAGE CLASSIFICATION SETTLING TIME
70 - MAX5972A toc05
‘CLASSS‘ g Y
60 S 10V/div
= ov
50
CLASS 4
= 40 f f IIN
E \ | 0A
= % iCLASS? 200mA/div
CLASS 1
10 ; ; 1 ov
CLASS 0
0 : :
0 5 0 15 2 25 30 100ps/div
Vin (V)
4 WMAXI/V
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(VIN = (VDD - Vss) = 54V, RDET = 24.9kQ and RcLs = 615Q. RTN, WAD, PG, and 2EC unconnected; all voltages are referenced to
Vss)

2EC SINK CURRENT vs. 2EC VOLTAGE PG SINK CURRENT vs. PG VOLTAGE
20 | | | g 300 | ‘ 5
Ta=-40°C  Ta=+25°C g Tp=-40°C  TA=+25°C Jé
16 A E 250 Ny g
4
- Ta=+85°C Ta=+85°C
S — 200
E z
[ £
08 150
0.4 Vss UNCONNECTED = 100
V/2EC REFERENCED TO RTN
Viwap = 14V
O | | | 50
0 10 20 30 40 50 60 0 10 20 30 40 50 60
V2EC (V) Vpg (V)
INRUSH CURRENT LIMIT NORMAL OPERATION CURRENT LIMIT
vs. RTN VOLTAGE vs. RTN VOLTAGE
150 2 900 2
g 800 f—— g
E 130 o T E
S E
S 1o £ o0
= s
% % 500
S £ 40
§ =
e 300
70
200
50 100
0 10 20 30 40 5 60 0 10 20 30 40 5 60
VRTN (V) VRTN (V)
INRUSH CONTROL WAVEFORM WITH ENTERING POWER MODE WITH
TYPE 2 CLASSIFICATION TYPE 2 CLASSIFICATION
IMAX5972A toc1 MAX5972A toc11
' H T™ T T T T T —
: P T Vpg
- ' oo T OV 10V /i
2%C ¢ USING TYPICAL APPLICATION CIRCUIT
50V/div ... 2EC PULLED UP TO Vpp WITH 10kQ §
ov o gtro T ) Vop WITH 10k Vi
VRIN IR CAE IR 40V/div
50V/div VRTN
ov 50V/div
IRTN
100mA/div Ry
0A 200mA/div
e IR T 50vdiv T R
i iAoy TRTRI i OV 50V/div
200ps/div 20ms/div
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MAXIMUM IEEE 802.3at PD
cLass | POWER USED RoLs VIN® CLASS Ck’,ﬁﬂi"g SEEN AT CLASSIFICATION CURRENT
BY PD (@) v) SPECIFICATION (mA)
(W) MIN MAX MIN MAX
0 0.44 t0 12.95 615 12.6 10 20 0 4 0 5
1 0.44 t0 3.94 117 12.6t0 20 9 12 8 13
2 3.84 10 6.49 66.5 12.6 10 20 17 20 16 21
3 6.49to 12.95 43.7 12.6 10 20 26 30 25 31
4 12,9510 25.5 30.9 12.6 10 20 36 44 35 45
5 > 255 213 12.6 10 20 52 64 51 68
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