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ABSOLUTE MAXIMUM RATINGS

VDD t0 VSS oo -0.3V to +100V
DET, RTN, WAD, PG, 2ECt0 VSS ..........c........... -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 .........cccoooviiiiiii 2285.7mW

Package Thermal Resistance (Note 2)

6JA 35°C/W
OUJC et 2.7°C/W
Operating Temperature Range...........ccc.cocoe.. -40°C to +85°C
Maximum Junction Temperature............cccccooviiviiiciinens +150°C

Storage Temperature Range ...-65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccovviviiiiiinnnnn +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 japan.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 = Ty = -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 |OFFSET VIN = 1.4V to 10.1V (Note 4) 10 pA
Effective Differential Input VIN = 1.4V up to 10.1V with 1V step,
Resistance dR VbD = RTN = WAD = PG = 2EC (Note 5) 23.95 25.00 2550 kQ
CLASSIFICATION MODE
Classification Disable -
Threshold VTH,CLS VIN rising (Note 6) 22.0 228 236 Vv
Classification Stability Time 0.2 ms
Class 0, RcLs = 615Q 0 3.96
VIN = 125V to Class 1, RcLs = 117Q 9.12 11.88
e 20.5V, Vpp = Class 2, RcLs = 66.5Q 17.2 19.8
Classification Current | mA
CLASS RTN = WAD = Class 3, RcLs = 43.7Q 26.3 29.7
PG = 2EC Class 4, RoLs = 30.9Q | 36.4 43.6
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 \
Hysteresis on Mark Event
Threshold 0.84 v
Mark Event Current IMARK \</|r\1|éa:I{;Wg to enter mark event, 5.2V < VIN 0.25 0.85 mA
Reset Event Threshold VTHR VIN falling 2.8 4 52 Vv
POWER MODE
VIN Supply Voltage Range 60 Vv
VIN Supply Current IQ 0.27 0.55 mA

INAXIMN
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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)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VIN Turn-On Voltage VON VIN rising 34.3 35.4 36.6 Vv
VIN Turn-Off Voltage VOFF VIN falling 30 Y
VIN Turn-On/-Off Hysteresis VHYST_uvLo | (Note 7) 4.2 Vv
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 IDELAY after entering into power mode 80 % 12 ms
Isolation Power MOSFET 1y = +25%C or 1
solation Power S
On-Resistance RON_ISO IRTN = 600mA Ty = +85°C 09 15 Q
Ty =+125°C 1.15
RTN Leakage Current IRTN_LKG VRTN = 12.5V to 30V 10 pA
CURRENT LIMIT
- During initial turn-on period,
Inrush Current Limit IINRUSH VRTN = 1.5V 90 135 180 mA
Current Limit During Normal After inrush completed,
Operation ILim VRIN = 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
. 0.725
Hysteresis unconnected
WAD Input Current IWAD-LKG VwaAD = 10V (referenced to RTN) 3.5 bA
2EC Sink Current VEC = 3.8V (referenced to RTN), Vss 1 15 225 | mA
unconnected
2EC Off-Leakage Current V2EC = 48V 1 LA
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 Tsb Ty rising +140 °C
Thermal-Shutdown Hysteresis T4 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 tOFF_DLY 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
Iin = Ivpp + IDET E Iin=Ivpp + IDET E E
RDET = 24.9kQ 5 RDET = 24.9kQ 5 5
04 | RTN=2EC =PG=WAD =\Vpp z RTN = 2EC = PG = WAD = Vpp : = Ta=+85°C z
-40°C < Tp <485°C 25 i = 2 [Tazaoc
= A= /
S Th=-40°C z
_ 0 g g =
£ / 2 250 ° 0 AN\
E s S ST & X\~
02 7 K Ta=+25°C 5
" = Ta= 25 AL/
/ 245 / . T 5 X
0.1 / A=+85°C = \_/\
: 7
0 240 -4
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Vi (V) ViN (V) Vin (V)
CLASSIFICATION CURRENT vs.
INPUT VOLTAGE CLASSIFICATION SETTLING TIME
70 . v . v r V\:\AXSQ?ZA toc05
| | z : Vi
60 CLASS 9 g 10V/div
z 1 ov
50 . : ° : : B : .
CLASS 4 e L el
=< 40 i i Lo ! oo IIN
£ \ | 0A
= 3 iCLAsssi 200mAvdiv
20 CLASS 2 VeLs
f f 1 1V/di
CLASS 1 fa
10 ] \ i T L ] OV
CLASS O Lo © Rols =30.9Q
0 5 10 15 2 25 30 100us/div
Vin (V)
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FREEEREERS)
(VIN = (VDD - Vs3) = 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 | | | | 5 300 | | 5
Ta=-40°C Ta=+25°C 2 Ta=-40°C  Ta=+25°C 5
16 R = : 250 e g
- Ta=+85°C Ta=+85°C
_— — 200
£ s
2 2
08 150
04 Vss UNCONNECTED . 100
V2EC REFERENCED TO RTN
Viwap = 14V
O | | | 50
0 10 20 30 40 50 60 0 10 20 30 40 50 60
V2EC (V) Vg (V)
INRUSH CURRENT LIMIT NORMAL OPERATION CURRENT LIMIT
vs. RTN VOLTAGE vs. RTN VOLTAGE
150 . 900 =
g 800 8
= 130 z - g
z 700 T }
= £
S 1o = 60
= s
£ = 500
S £ 40
§ )
e 300
70
200
50 100
0 10 20 30 40 50 60 0 10 20 30 40 50 60
VRTN (V) VRTN (V)
INRUSH CONTROL WAVEFORM WITH ENTERING POWER MODE WITH
TYPE 2 CLASSIFICATION TYPE 2 CLASSIFICATION
MAX5972A toc MAX5972A toc11
Tt T ——— T LARRAR |AMAAEAAAME ARARE RAMAY
L R oo : o oo Vpg
.................................................. Vo e o 0 OV 10V/diY
B e a ae WEHE 555%. © USING TYPICAL APPLICATION CIRCUIT
N . : Z : . N . v -
“rirUSING TYPICAL APPLICATION CIRCUIT OV |2 (0 PULLED P TO Vo WITH 10K 4 Vo
........... ECPULLEDUPTO VDD WITH 10K | vy e ] OV A0V
T 50V/div ——-—-{Z S o VRN
RIS TUR TN TR Yoo, “NESE SN IV prespersepesertereed 0V 50V/div
100mA/div 2 : Do kv
0A Y s Bpostnisiseormanel 0A 200mA/div
__ VDD '''' peeneaa s -'
e IR T 50vdiv T R
TR peii Aoy i i d OV 50V/dy
200ps/div 20ms/div
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