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MAX5969A/MAX5969B

IEEE 802.3af/at#F#FZ. FHREIZ&ZOEEFEE,

EHIIFEMOSFET

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)
10-Pin TDFN (derate 24.4mW/°C above +70°C)
Multilayer Board ..o 1951mW

Package Thermal Resistance (Note 2)

OJC oo
Operating Temperature Range......
Maximum Junction Temperature
Storage Temperature Range...........c.ccooceevnens
Soldering Temperature (reflow) ..........ccccooiiiiiiiiinnn.

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, RcLs = 619Q. 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 |IOFFSET 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 VDD = RTN = WAD = PG = 2EC (Note 5) 23.95 25.00 255 kQ
CLASSIFICATION MODE
Classification Disable .
Threshold VTH,CLS VIN rising (Note 6) 22.0 22.8 23.6 \
Classification Stability Time 0.2 ms
Class 0, RcLs = 619Q 0 3.96
ViN = 125Vto | Class 1,Rols = 117Q@ | 9.12 11.88
- 20.5V, Vpp = Class 2, RcLS = 66.5Q 17.2 19.8
Classification Current | mA
CLASS | RIN=WAD= [ Class 3, Rcls =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 VN falling 101 10.7 11.6 V
Hysteresis on Mark Event
Threshold 0.84 v
Mark Event Current IMARK \</||1\10f&11I\I;ng to enter mark event, 5.2V < VIN 0.25 0.85 mA
Reset Event Threshold VTHR VIN falling 2.8 4 5.2 V
POWER MODE
VIN Supply Voltage Range 60 Vv
VIN Supply Current lQ Measured at VDD 0.27 0.55 mA

MAXI N
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IEEE 802.3afat#z. R &ZEOETIES,
T FEMOSFET

ELECTRICAL CHARACTERISTICS (continued)
(VIN = (VDD - Vss) = 48V, RDET = 24.9kQ, RcLs = 619Q. 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
o MAX5969A 34.3 35.4 36.6

VIN Turn-On Voltage VON VIN rising MAX59695 37 2 38.6 20 \
VIN Turn-Off Voltage VOFF VIN falling 30 \%
VIN Turn-On/-Off Hysteresis VHYST UVLO MAX5969A 4.2 y
(Note 7) - MAX5969B 7.3
VIN Deglitch Time tOFF_DLY VIN falling from 40V to 20V (Note 8) 30 120 us
Il e I

. Ty =+25°C 0.5 0.7
g‘g'_;tfs?;:r‘w’g MOSFET RONISO | IRTN = 600mA | Ty = +85°C 065 1 Q

Ty =+125°C 0.8

RTN Leakage Current IRTN_LKG VRTN = 12.5V to 30V 10 pA
CURRENT LIMIT
Inrush Current Limit lINRUSH \[/)::Qi'?'_tg turn-on period, 9 135 180 | mA
g;gf;ti;m” During Normal LM Cg;:lzrﬁh completed, 790 800 880 mA
Foldback Threshold VRTN (Note 9) 13 16.5 V
LOGIC
WAD Detection Threshold VWAD-REF ;gWF?‘TDNr)lsmg’ VIN = 14V to 48V (referenced 8 9 10
WAD Detection Threshold VwaD falling, VRTN = 0V, Vss v
Hysteresis unconnected 0.725
WAD Input Current IWAD-LKG VWAD = 10V (referenced to RTN) 3.5 pA
2EC Sink Current ﬁn?i?;/d(referenoed 10 RTN), Vss 1 15 2.25 mA
2EC Off-Leakage Current VZEC = 48V 1 HA
PG Sink Current ZE;E‘ " 1.8V, VP = 0.8V, during inrush 125 230 375 LA
PG Off-Leakage Current VpG = 48V 1 pA
THERMAL SHUTDOWN
Thermal-Shutdown Threshold TsD Ty rising +140 °C
Thermal-Shutdown Hysteresis Ty falling 28 °C

MAXIN
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MAX5969A/MAX5969B

IEEE 802.3af/at#F#FZ. FHREIZ&ZOEEFEE,

EHIIFEMOSFET

ELECTRICAL CHARACTERISTICS (continued)

(VIN = (VDD - Vss) = 48V, RDET = 24.9kQ, RcLs = 619Q. 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)

Note 3: All devices are 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 MAX5969A/
MAX5969B 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.

IINi + 1

i

IOFFSET {

I

(VN + 1 - Vini) v

dRi =

(i +1 - Iini)

Vini
l0FFSET = IINi W

(i + 1= Iini)

dR;
N~— ViN
Vi 1V Vinis

1. BREDMNER/BEER
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HBTIERYE
= (VDD - Vss) = 54V, RDET = 24.9kQ, RcLs = 619Q. RTN, WAD, PG, and 2EC unconnected:; all voltages are referenced to Vss)) >
INPUT CURRENT (DETECTION) SIGNATURE RESISTANCE INPUT OFFSET CURRENT (ﬂ
vs. INPUT VOLTAGE vs. INPUT VOLTAGE vs. INPUT VOLTAGE @
: : X : : o 4 -
liN= lvpD + IDET E liN=IvDD + IDET L E 0)
RDET = 24.9kQ 2 RpET = 24.9kQ g g QO
L RTN = 2EC = PG = WAD = Vpp E: RTN = 2EC = PG = WAD = Vpp z = Ta= +85°C z >
-40°C < Tp <+85°C 255 i :1 2 Th=-40°C / \
a Th=-40°C =
A 2 =
w oD
/ 2 250 % e 0 AN A D
_ s 2 N\ T X
/ 2 Ta=+25°C IS
/T 5 Ta=+25°C yaN V 01
245 / . g > 7—X
S/ A +5°C = =X O
d )
240 -4
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 CD
Vin (V) Vin (V) Vin (V)
INPUT CURRENT (CLASSIFICATION) o o
vs. INPUT VOLTAGE CLASSIFICATION SETTLING TIME 2EC SINK CURRENT vs. 2EC VOLTAGE
- . . - . l:\AXS%SA t0c05 20 -
N R 1 1 T [
CLASS 5 g SRR oo = Vin Ta=-40°C  Ta=+25°C E
2 N 10V/div 16 N 2
CLASS 4 SRR RIS e _ Th= 87
i i PR SOV O S SO UOUE OUE SO JO: 08
CLASS 2 oo L VeLs
CLASS 1 T i 04 Vs UNCONNECTED
‘ ‘ d ooy V2EC REFERENCED TO RTN
CLASS 0 Viap = 14V
I I i i i i i 0 | | |
0 5 10 15 20 25 30 100ps/div 0 10 20 30 40 50 60
Vin (V) VaEe (V)
INRUSH CURRENT LIMIT NORMAL OPERATION CURRENT LIMIT
PG SINK CURRENT vs. PG VOLTAGE vs. RTN VOLTAGE vs. RTN VOLTAGE
‘ ‘ 5 150 g 900 8
Ta=-40°C  Ta=+25°C 2 2 800 —/T %
— — E: E 130 z o |
= =
Ta=+85°C = £ 600
= 110 =
= =
& — 500
3 % z
‘E g 400
= 300
- 70
200
50 100
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
Vpg (V) VRTn (V) VRTN (V)
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MAX5969A/MAX5969B

IEEE 802.3af/at#F#FZ. FHREIZ&ZOEEFEE,
EHITIZEMOSFET

A TIFHFIE(4E)

(VIN = (VDD - Vss) = 54V, RDET = 24.9kQ, RcLs = 619Q. RTN, WAD, PG, and 2EC unconnected; all voltages are referenced to Vss))

INRUSH CONTROL WAVEFORM WITH ENTERING POWER MODE WITH
TYPE 2 CLASSIFICATION TYPE 2 CLASSIFICATION
MAX5969A tocl MAX5969A toc11
TR TrTTTTTTrT T LASRRS SARAERERAE SRR RARAS
2oL . : i Vg
. Joootaonnt L — Lo . - " PR 0\/ 10Vd
] \égst;d =" USING TYPICAL APPLICATION CIRCUIT fa
N N N N : : . N v . DEC
-+ USING TYPICAL APPLICATION CIRCUIT i+ OV oo JECPULEDUPTOVD WTHIOKD -
. 2ECPULLEDUPTOVpp WITH 10K & | vy R oy ovidiv
T 50V/div —[: Do S VRTN
AT TOETOUTE TR v ST SOOI I 1 B e rrsprseteretened 0V 50V/div
- RN N -
. : g e 2 e mnimmsened 0 200MA/div
L s y OV 0V 50V/div

200ps/div 20ms/div
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1L Wl
S1H) B Ihak
1 VDD IERRHING TEVppFAVss Z BIER—1-68nF (F/ME)HISZSE A
2 DET M B BRI N FEDET #0Vpp 2 (Bl &R — MNMFAEFRBE Rper = 24.9K0).
3 N.C. TR, RAENEER
4 I.C. nEhERE, Bx.
5 Vss TERII N Ves B R B S AL PR B nJAIB T EE MOSFET B9 TR

6 RTN PR EMOSFETRURR. RTNEREEERIRBEnAEINEMOSFETHIRN, AN HBEEETR, BRINERE
JE£ERIDC-DC AL 251

15 ERRIERLRRIOMZR M AN HVpp - VesBITARICHAIRAT, HaEE &R BWADSRINZ IR
7 WAD BEATOVES, KT, MEERE FrRISALRRN, WA PR ABINERMOSFET, FH/E2ECIRE A .
HAME P ERRER RS TR RIRN, WADEHEREZERTN.

8 PG IR TR T . PUBERMOSFET R SIE R, PGIGIRIK 230pA BRI PAZE IE JR4EHIDC-DC A%k 25,
BEERFERARTESE 0. 2RMNRERBEXT, FIEPGIRE.

R MR B Ml s D EFRs e M. SR 22PSE sl FISARaenT, (HAL2ECAET 1 5mA
9 Bt HEH2IEPSEMtRRY, ERBMOSFETE2ITE/E, 2ECIBAERE, HIUEARBT, BRIV TH

2EC gjuv%gawo bk | IERRS2 e B (AT V) FEFREIWADFIRTNZ [, 2ECtBEE. WADfhA2EC
B, AN&HiE2EC,

10 CLS DRERHIN. TECLSHIVss Z [BIERFEAReLs), BEMERKIDHER. X TFHFEPDAHIINAIBLEE,
152 I Electrical Characteristics - I BB RIS FRo

£p WIRE. IFREPEAVssHIRESR, EPIBTRREBEARERE Vss, EINEPUIIEREE Vsse AT
o B, FLRARIEE IR AN B EIRE.
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RECTIFIER | 2190
DET . DC-DC
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yE2i0LY
T1E#E=C
BIEEmABRENN = VD - Vss)BIAE, MAX5969A/
MAX5969BHE4MABITIEEN: PDMAMN. PDAH. &
IREHFMPDHEEN . HMABEE14VI10.1VZ 80T,
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INF10pA-
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RIFZWESHRNERRE, TS INEE.
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SEHE(12.6V < VN < 20V)
DRELT, PSERBEBPDATHEHNINFENPDFHIT R, £
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EPDIIR H. UPSEME NN HY B E7E12.6VFI20V2 18] A,
MAX5969A/MAX5969BHIEE T4 I 415k 1 HTR. PSE/E
AR RERRNPDINEERHITAH. NHBREIE
ReLs W HI e i FAMAX5969A/MAXS5969BHIE R FE I,
FTPAPDIR U B S B TE IEEE 802.3af/at iR/ ERITEFRSERE
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BRARERER(ImarK). REEE—RIZITRE,

MAXIMUM IEEE 802.3af/at PSE
CLASS POWER USED RcLs VIN* CLASS Cl\ll::lR(iN‘;l') SEEN AT CLASSIFICATION CURRENT
BY PD Q) V) SPECIFICATION (mA)
(W) MIN MAX MIN MAX
0 0.44 t0 12.95 619 12.6to 20 0 4 0 5
1 0.44 to 3.94 117 12.6 to 20 9 12 8 13
2 3.84t06.49 66.5 12.6 to 20 17 20 16 21
3 6.49t0 12.95 43.7 12.6 to 20 26 30 25 31
4 12.95t025.5 30.9 12.6 to 20 36 44 35 45
5 > 255 21.3 12.6 to 20 52 64 — —
VINAIMAX5969A/MAX5969BHFINV pp5 VssZ EIRTTIE B )%
10 AKX
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BVssEZEZERTN, AEBREBEMRENIZE AN135mA (H#
RUME). BRTINAKIEEERVssH AR BRAKERE
TR E, FEEMOSFETREHE. —BERZ2HERSE
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800mA. ZEINEMOSFETREFBZH, BIRM%E TR
H(PG) RIFAMREBE, HFEMEZEDAtpe Ay, UEREE
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RIEHE
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FEART VorrRIRT RIS torr pryPS, MOSFET 7.
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15 ERE R IEE RS 12 FHLAE
X EAA T RIS e es A9 B IR B FD At FE B A,
MAX5969A/MAX5969B1R 1 _E FEJR & B 25 42 M Th Bk
—BENBE(Vpp - Vss)BEARCEMHTTR, MAX5969A/
MAX5969B R & REtE L iE ALt MIThRE. i LIRS as
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iyt
RA12VERHBTIE
TR

ZIEMPCBMEN TRESHE. REMIMEEZEXREE.

ATHEEEENRRE, BERATRITME:

1) BmANEE. 2 RBEMESEEINGESRITEER
MAX5969A/MAX5969BHE .

2) WEEREHIIENRM(B120: MAX5969A/MAX5969B
FASNER ZARE ) AR RS SMT TR &

3) RINFKEREE M B TERISI Lo

4) BEMAX5969IER/E .

,—>
2-EVENT
\ 214 CLASSIFICATION
(ASSERTED ON)
Irral ® —
RJ-45 IN+
AND GND
BRIDGE ) 4233 PG ENABLE
RECTIFIER :
1t ﬂ ””””””””””
1 DET MAXIM ‘ DC-DC
— et WAD | CONVERTER
MAX59698 w
. cLS | R ;
SMAJSEA v 4| |
Rots BATTERY
_I_ |N_
Vss A RTN °
54 ° ° ° °
THIS CIRCUIT ACHIEVES |
| PROPER 2EC LOGIC WHEN !
BATTERY IS < 125V
B2, EH12ViE FEERER AT &
12 I AXIW
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H4T FEE 35

,—>
55 ISOLATED 2-EVENT
CLASSIFICATION
0UTPUT
GND
GND TS PN ® L
s .
PG
* PG T
Vac 24.9kQ
P — D
J DET N AXI/N
—— 88°F MAX5969 WAD
MAX5969B
- | cLS
Vac SMAJ58A 24148V |+
. 870 BATTERY “T_
L RTN
o Vss A RTN T
GND 33Q 2490
137MQ \% 0.14F I
515kQ T
NN ISOLATED +5.3V/2A
PG
T UVLO/EN +
UFLG » A T TI
‘1“ ISOLATED RTN

| maam

MAX15000
10kQ2
COMP
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