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ABSOLUTE MAXIMUM RATINGS

(Voltages referenced to VEE, unless otherwise noted.)

AGND, DET, LED ..ot -0.3V to +80V
-0.3V to (VAGND + 0.3V)
....... -6V to (VAGND + 0.3V)
-0.3V to +0.3V

......................................................................... -0.3V to +6V
EN, PWMEN, MIDSPAN, LEGACY, ILIM1, ILIM2....-0.3V to +4V
Maximum Current INto LED ... 40mA
Maximum Current Into OUT ... Internally regulated

Continuous Power Dissipation (Ta = +70°C)
28-Pin TQFN (derate 34.5mW/°C above +70°C)...... 2758mW

Package Thermal Resistance (Note 1)

OUC et
Operating Temperature Range
Storage Temperature Range...........c.ccooceven
Junction Temperature ..........coooeviieiiiiiieeieeee
Lead Temperature (soldering, 10s)
Soldering Temperature (reflow) ..o,

Note 1: 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

(VAGND - VEE = 32V to 60V, TA = -40°C to +85°C, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND - VEE = +54V, Ta = +25°C. Currents are positive when entering the pin and negative otherwise.) (Note 2)

PARAMETER | sYmBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLIES
Operating Voltage Range VAGND VAGND - VEE 32 60 \Y
VouT = VEE, all logic inputs unconnected,
Supply Current IEE measured at AGND in power mode 25 4 mA
CURRENT LIMIT
, Class0,1,2,3 400 420 441
Maximum
| Class 4 684 720 756
LOAD -
allowed Class 5 if ILIM1 = VEE, ILIM2 807 850 893
o during = unconnected
Current Limit ILIM - : mA
current-limit | Class 5 if ILIM1 = uncon- 855 900 945
conditions, | nected, ILIM2 = VEE
Vourt = 0V : _
(Note 3) Class 5 if ILIM1 = VEE, ILIM2 902 950 998
= VEE
" VAGND - VouT below which the current
Foldback Initial OUT Voltage VFLBK_ST limit starts folding back 27 V
' VAGND - VouT below which the current
Foldback Final OUT Voltage VFLBK_END limit reaches ITH_FB 10 V
Minimum Foldback Current Limit
Threshold ITH_FB VouT = VAGND 166 mA
2 AKX
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ELECTRICAL CHARACTERISTICS (continued)

(VAGND - VEE = 32V to 60V, TA = -40°C to +85°C, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND - VEE = +54V, Ta = +25°C. Currents are positive when entering the pin and negative otherwise.) (Note 2)

PARAMETER | sYmBoL | CONDITIONS MIN TYP MAX | UNITS
OVERCURRENT
Class0,1,2,3 351 370 389
o Class 4 602 634 666
vercurrent :
threshold Class 5 if ILIM1 = VEE, 710 748 785
allowed for | ILIM2 = unconnected
Overcurrent Threshold lcuT mA
t<tFAULT, | Class 5 if ILIM1 = 750 790 832
Vout =0V | unconnected, ILIM2 = VEE
(Note 3) .
Class 5 if ILIM1 = VEE,
ILIM2 = VEE 794 836 878
INTERNAL POWER
?/'easgjgt Ta = +25°C 05 0.9
rom o]
DMOS On-Resistance R Q
PSON | Ve, 1our = .
Power-Off OUT Leakage Current | loUT_LEAK | VEN = VEE, VoUT = VAGND 10 pA
SUPPLY MONITORS
VEE Undervoltage Lockout VEE_UVLO | VAGND - VEE, VAGND increasing 28.5 V
VEE Undervoltage Lockout Port is shutdown if: VAGND - VEE < VEE
. \Y - 3 V
Hysteresis EEUVLOH | 10 - VEE_UVLOH
VEE Overvoltage Lockout VEE_OV VAGND - VEE > VEE_0OV, VAGND increasing 62.5 V
VEE Overvoltage Lockout
Hysteresis VEE_OVH ! v
Port is shutdown and device resets if the
Thermal Shutdown Threshold TSHD junction temperature exceeds this limit, 150 °C
temperature increasing
Thermal Shutdown Hysteresis TSHDH Temperature decreasing 20 °C
OUTPUT MONITOR
OUT Input Current IBOUT VouT = VAGND, probing phases 6 pA
OUTP discharge current, detection and
Idle Pullup Current at OUT IDIS classification off, port shutdown, 200 265 pA
VOUTP = VAGND - 2.8V
Short to VEE Detection VouT - VEE, VOUT decreasing, enabled
Threshold DCNTH during detection 15 20 25 v
Short to VEE Detection
Threshold Hysteresis DCNHY 220 mv
LOAD DISCONNECT
Minimum load current allowed before dis-
DC Load-Disconnect Threshold IDCTH connect (DC disconnect active), 5 7.5 10 mA
Vout = 0V
. Current into DET, for IDET < IACTH the
AC Load-Disconnect Threshold IACTH port powers off (AC disconnect active) 115 130 145 pA

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VAGND - VEE = 32V to 60V, TA = -40°C to +85°C, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND - VEE = +54V, Ta = +25°C. Currents are positive when entering the pin and negative otherwise.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Triangular Wave Peak-to-Peak
Voltage Amplitude AMPTRW | Measured at DET, referred to AGND 3.85 4 4.2 \
OSC Pullup/Pulldown Currents losc Measured at OSC 26 32 39 pA
ACD_EN Threshold VACD_EN VQSC - VEE > VACD_EN to activate AC 280 330 380 my
disconnect
Time from IRSENSE < IDCTH (DC discon-
Load Disconnect Timer tDISC nect active) or IDET < IACTH (AC discon- 300 400 ms
nect active) to gate shutdown
DETECTION
Detection Probe Voltage VAGND - VDET during the first detection
(First Phase) VOPH phase 38 4 4.2 v
Detection Probe Voltage VAGND - VDET during the second detec-
(Second Phase) VoPH2 tion phase 9 9.3 9.6 v
Current-Limit Protection | VDET = VAGND during detection, measure 1.50 1.75 2.00 mA
DLIM current through DET ' ’ ’
If VAGND - VOUT < VDCP after the first
Short-Circuit Threshold VDcp detection phase a short circuit to AGND 1 V
is detected.

Open-Circuit Threshold | First point measurement current threshold 20 A
P D_OPEN for open condition H
Resistor Detection Window RDoK (Note 4) 19 26.5 kQ

) o ) Detection rejects lower values 15.5
Resistor Rejection Window RpBAD - - - kQ
Detection rejects higher values 32
CLASSIFICATION
Classification Probe Voltage VcL VAGND - VDET during classification 16 20 \
e . VDET = VAGND, during classification mea-
Current-Limit Protection lcILIM sure current through DET 65 80 mA
Classification Class 0, Class 1 55 6.5 7.5
Cl i . c current Class 1, Class 2 13.0 14.5 16.0
assification Current lcL thresholds Class 2, Class 3 21 23 25 mA
Thresholds
between Class 3, Class 4 31 33 35
classes Class 4 upper limit (Note 5) 45 48 51
Mark Event Voltage VMARK VAGND - VDET during mark event 8 10 \
. VDET = VAGND, during mark event mea-
Mark Event Current Limit IMARK_LIM sure current through DET 55 80 mA

4 MAXI N
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ELECTRICAL CHARACTERISTICS (continued)

(VAGND - VEE = 32V to 60V, Ta = -40°C to +85°C, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND - VEE = +54V, Ta = +25°C. Currents are positive when entering the pin and negative otherwise.) (Note 2)

PARAMETER | sYmBoL | CONDITIONS MIN TYP MAX | UNITS
DIGITAL INPUTS/OUTPUTS (Voltages referenced to VEE)
Digital Input Low ViL 0.8 \
Digital Input High VIH 2.4 \
Internal Input Pullup Current IPU z:tllggfzﬁ[{?ﬁ:z;memal digital supply to 3 5 7 pA
LED Output Low Voltage VLED_LOwW | ILED = 10mA, PWM disabled, port power-on 0.8 V
LED Output Leakage ILED_LEAK \P/\(\Q;l S|s6%t\>/led, shutdown made, 10 PA
PWM Frequency 25 kHz
PWM Duty Cycle 6.25 %
TIMING

Time during which a current limit set to

Startup Time {START 420mA is allowed, starts when power is 50 60 70 ms

turned on

: Maximum allowed time for an overcurrent
Fault Time tFAULT condition set by IcuT after startup 50 60 70 ms

Time allowed for the port voltage to reset

Detection Reset Time tME before detection starts 80 90 ms

Detection Time {DET Maximum time allowed before detection is 330 ms
completed

Midspan Mode Detection Delay tDMID 2 2.2 2.4 S

Classification Time tCLASS Time allowed for classification 19 23 ms

Mark Event Time Time allowed for mark event 7 9 11 ms
Time VAGND must be above the VEEUVLO

\Y Turn-On Del . 2

EEUVLO Turn-On Delay LY thresholds before the device operates S ms
Restart Timer {RES Time the device waits before turning on 16 x ms
RESTART after an overcurrent fault tFAULT

Note 2: This device is production tested at Ta = +25°C. Limits at Ta = -40°C and +85°C are guaranteed by design.

Note 3: If ILIM1 and ILIM2 are both unconnected, Class 5 detection is disabled. See the Class 5 PD Classification section and Table 3 for
details and settings.

Note 4: Rpok = (VouT2 - VouT1)/(IDET2 - IDET1). VouT1, VouT2, IDET2, and IDET1 represent the voltage at OUT and the current at
DET during phase 1 and 2 of the detection, respectively.

Note 5: If Class 5 is enabled, this is the classification current thresholds from Class 4 to Class 5.
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(Ta = +25°C, unless otherwise noted.)

ANALOG SUPPLY CURRENT ANALOG SUPPLY CURRENT Vee UNDERVOLTAGE LOCKOUT
vs. INPUT VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
27 - 27 o 30.0 =
MEASURED AT AGND g MEASURED AT AGND E g
: 2 _ s g
= 26 = — 26 = E =
<< . = .
E E ] 2
= | g / § 29.0
S 25 S 25 S 285
(@] <C
> / > =
= LT = e
% _— % E 28.0
2.4 2.4 =
275
23 23 270
3 3 40 44 48 52 56 60 40 A5 10 35 60 85 40 45 10 35 60 85
VaGD - Vee (V) TEMPERATURE (°C) TEMPERATURE (°C)
Vee OVERVOLTAGE LOCKOUT INTERNAL FET RESISTANCE
vs. TEMPERATURE vs. TEMPERATURE
64.0 5 1000 "
635 g 5
< 630 - 5 0 -
jun]
S E
g 62.5 /// § /
& 620 — £ 600
5 %
3 615 & |
o L
3 610 400
60.5
60.0 200
400 1510 35 60 85 40 1510 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)
FOLDBACK CURRENT-LIMIT THRESHOLD DC DISCONNECT THRESHOLD
vs. OUTPUT VOLTAGE vs. TEMPERATURE
800 g 74 5
700 / —1 z 5
600 CLASS 4 |~ = 72 =
2
Z 50 / 8 70
2 400 / T 5 —l
= 30 // CLASS0,1,2,3 £ 68
Y =
200 —£ a8
S 66
100
0 6.4
0 10 20 30 40 40 510 35 60 85
VaGND - Vour (V) TEMPERATURE (°C)
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REEERERSE)

(Ta = +25°C, unless otherwise noted.)

OVERCURRENT TIMEOUT (24002 T0 1380Q) SHORT-CIRCUIT RESPONSE TIME

MAX5971A toc08 MAX5971A toc09

[ : L B

Vi -Vour 1 S N S [T
20V/div | i ] 20vd

OV i OV bbb

—-—J_-'_—— lour JRUETOUCIUE SN SOV SOUUJONESOPL TN O
I 200mA/div : |-"_ ©H lour
omA | OmA : OSR]I S : 200mA/div

20ms/div 20ms/div

SHORT-CIRCUIT TRANSIENT RESPONSE EN TO OUT TURN-OFF DELAY

MAX5971A toc10 MAX5971A toc11

v oo : [}

| Vaeno - Vour
_ 1 20vzdiv
VagND - Vout

: 20V/div ovVE- L

OmA

lout
200mA/div

: OmA : : . .
“J lour : : o Y
H N . .

5A/div wh o 1 - ] 5/l

10ps/div 100ps/div

ZERO-CURRENT DETECTION WAVEFORM ZERO-CURRENT DETECTION WAVEFORM
WITH DC DISCONNECT ENABLED WITH AC DISCONNECT ENABLED

MAX5971A toc12 MAX5971A toc13
——— T T

T ™3

1 Vaanp - Vour
1 20v/div

1 Vaenp - Vour

bl v

4 lour : A R
~] 100mA/div : T S 100mA/div

omAEF - - : omA k-

100ms/div 100ms/div
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MAX5971A

ov

OmA

REEERMREE)

(Ta = +25°C, unless otherwise noted.)

OVERCURRENT RESTART DELAY

MAX5971A toc14

K
;OOm-S/div:

1 Vaenp - Vour
1 20v/div

lout
200mA/div

DETECTION WITH INVALID PD (25kQ TO 10pF)

ov

o b s

ov

OmA

NIAX5971 Atoc16a

40ms/div

DETECTION WITH INVALID PD (33k<2)

MAX5971 A 10c16¢

7 e

TR TV TR TN IOR N TONT IO R TP

N N R E—

e

100ms/div

4 VaaND - Vout
1V/div

1 lour

1mA/div

VaGND - Vout
5V/div

lout

1 1mA/div

OmA

omA |-~

STARTUP WITH A VALID PD

MAX5971A toc15

v

100ms/div

DETECTION WITH INVALID PD (15kQ)

MAX5971 Atoc16b

]

100ms/div

VaGND - Vout

1 20v/div

lout

1 100mA/div

4 VaaND - Vout

5V/div

lout
1 1mA/div

DETECTION WITH INVALID PD (OPEN CIRCUIT)
rpT———

ov

OmA

MAX5971A toc16d

100ms/div

VagND - Vout
5V/div

lout
TmA/div
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REEEFEERS)

(Ta = +25°C, unless otherwise noted.)

STARTUP IN MIDSPAN WITH A VALID PD DETECTION IN MIDSPAN WITH INVALID PD (15kQ2)
MAX5971A toc17 MAX5971A toc18a
Ty T T T T T
VaGND - VouT -
o g SN I T . o) Vaenp - Vout
20V/div : ’—W : i : ”|—‘ : 5V/div
: W frt ot L
] lour
100mA/div : : 1 : : lout
0mA ] 0mA . ,.J“| - - - "ﬂ - 1mA/div
100ms/div 400ms/div
DETECTION IN MIDSPAN WITH INVALID PD (33kQ2) DETECTION IN OUTPUT SHORTED TO AGND
MAX5971AtUr18h MAX5971A toc19
N ' o o B ' S
SUUNETUNE 1§ INESRRC TR SONNCTRRERE N IR VaGND - Vout TS S S
g R S e 5V/div : R S o VgD - Vour
o T e VT v
+
] ] lour
[ S louT 1mA/div
OmA " P a— N 1mA/div O0mA
400ms/div 40ms/div
CLASSIFICATION WITH DIFFERENT PD CLASSES CLASSIFICATION WITH DIFFERENT PD CLASSES
(0TO3) (4 AND 5)
MAX5971A toc20a MAX5971A toc20b
T T - — T %
- -4 Vagnp - Vour 4 Vano - Vour
10V/div 10V/div
L GLASS 2 {lour ; ; ; CLASS 4 lour
CLASS1 B 10mA/div : R S 1 20mA/div
CLASS 0 :
OmA Ml OmA
40ms/div 40ms/div
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REEERERSE)

(Ta = +25°C, unless otherwise noted.)

10

STARTUP USING 2-EVENT CLASSIFICATION
WITH A VALID PD

v

MAX5971A toc21

4 Vagno - Vour
1 20v/div

_ R S o] lour
s Wﬂ S 100mavdiv
OmA : e . I

100ms/div

LED DETECTION FAULT WITH PWM DISABLED

MAX5971A toc22b

- +
MM VaGND - VouT
= L= | 1ovigv

lout
500mA/div

OmA |

| Vaenp - Viep
1 20v/div

ov

200ms/div

LED OVERCURRENT FAULT WITH PWM DISABLED

MAX5971A toc23b
i : H

1 Vaenp - Vout
o 50V/div

1 lour
500mA/div

OMA frresbrreiesrrireit

VAGND - VLED
1 20v/div

v b L .
200ms/div

LED DETECTION FAULT WITH PWM ENABLED

MAX5971A toc22a
™ T

o

o ""‘1:_]1 VagND - Vout

ov |- I 10V/div

: A S
omA : A S c 500mA/div

: A VAGND - VLED
o 20vidiv

oV ll . 1l .

200ms/div

LED OVERGURRENT FAULT WITH PWM ENABLED

MAX5971A toc23a

— T :
; T S o Vagn - Vour
o . : o 50v/div
SRR UL lout
P = 500mA/div
1 VagND - Viep
1 20v/div
ov
200ms/div
LED PWM TIMING AND DUTY CYCLE
MAX5971A toc24
i ﬁ B H
: VaGND - Vout
T 1 sovrdiv
: i S ] lour
OMA et bbb e 500mA/div
+
VaAGND - VLED
1 20v/div
v b L __
10ps/div
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TOP VIEW

NC. |22 e
D23} | - 113 ] LEGACY
o KT 12| Vee_oi
2L maxam o

L K N /LI
wr|®} e
ourfri G I
Ne. |28 8 fre

PWMEN | =
MIDSPAN |~
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— EP TORR—=ZRINYR, EPEABCTVeelciEmLE 9, SME. [LA17INFIEIDIEESHE,
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REEEE
0SC
CURRENT SENSING
-— DET
VOLTAGE
0SCSTATUS | d gl min PROBING AND AGND
MONITOR 1 sENERATOR CURRENT-LIMIT
CONTROL +
P ili
LecAcY| i ~| perECTIONAND K VOLTAGE ouT
> AN PORT STATE ——————/| CLASSIFICATION 9-BITADC < ENSIN
mosean | | REGISTERFILE (T v (sw) Nm e :(> SENSING
FOLDBACK
AG DISCONNECT
@ @ AA ENABLE CONTROL
CENTRAL LOGIC A=1 / o
UNIT (CLU)
-+ +
- GATE |
AGND INTERNAL DRIVE |
SUPPLIES AC DETECTOR
ANALOG AC DISCONNECT INTERNAL
BIAS AND VOLTAGE SIGNAL (ACD) D MOSFET
Vee| JSEE%R REFERENCES REFERENCE
% CURRENT CURRENT
REFERENCES
CURRENT LIMIT, _
OVERCURRENT, AND OPEN- |~
»|  CRCUTSENSING,  |g
THRESHOLD AND FOLDBACK CONTROL
LED | SETTINGS i INTERNAL
\/ ~, RSENSE
oW / ';;A’ )‘(5';7'1’/1"' CLASS 5 ENABLE/DISABLE,
OVERCURRENT AND
CURRENT LIMIT CONTROL
| |
PWMEN lomt Doz
Ee 30 J&yh

MAX5971Al3. |EEE 802.3af/IEEE 802.3at#L.MDPSE
@IFICEREt eV JIVR—MPSE/ND - bO—5
TYo ZDOT/NARIE. PDOIEH. 7. ERFIE. HX
UODCEACHERIMfRE ZRH LTI, MAXSIOT 1AL,
VINIITREERBEEETICEBICEEL. /ND—
MOSFETH L U ZWNE L TL\E T, ZD7/ RIS,
INANT—PDDIREE D REITTICT DRI ZREHK
V24NV DEEYR—bLTNE Y, MAXSI7 1AL,
BRAOWZ S VI )R— MO S5 7—TIL)ICHHE L.
L3> —PDOARBEDRHEBRMEL I,

MAX5971AlE. AAUVLO. AFBEEOY TN
EEBFEL. EBROHDEBEERI—L =R, S
ULEDRT =Y RARRZmHBACTIET,

MAXIN

MAX5971AlE. ATFDNITNADERMEICEOTIEYH
CLEED

1) IND—=7v 7, VEgh'UVLOZR L v a)LR&W ERT
D& UYMRGA DT ENET,

2) N\—=Rox7Utvb, D=7y 7% ENAAAO—
(40us typA B)ICEREI S NS &, BIZUYNRE
L&Y, ENAAOMBUONAICEREBISNDE. 7/ R
F Y bREZRITHLET,

3) =Y NI D FINAZIE150CTH =V
Y NTOUIZANET, BREMI30CUATICTRE
ITDETNNARIT—VI vy NI ERITH L.
DRAVI NV (=3x8
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Ut hiE. MAX597 1AIEZMIDSPAN. LEGACY. B&T
OSCOREEZZVFLET, BEBER. CNOSDAND
NDEEISEEINET,

IYRANE—F

IYRRINE—RTIE. T/N\1 I &HBAHERF. Cadence
A0 RALTIVEY, Cadenced 1 I Th A %—
TILEhn, BEOEKBOIEETDE, R—NI2~2.4%
ORBEFOTH D, BUBEEHAAZ T, MIDSPAN%E
INIZEREL. TINARITIHRBE ISV NTDE, IV
RZINE=RITOT4TICRKEIES, FI7H4IETII.
MIDSPAN A AISHEET/\A T8RSN TINE T, ZDREEE
T4 t—TJILdBICIE. MIDSPANAZO—(Z3@#EILFY,

BEE{E

MAX5971AIL. UV hERENTITENDE BB
ICEIELE T, ZDT/NA RIS BEBI U FEEETL.
R—MIEHEPDAREEND ER— N EBERIIC/NNT—
7y TLE T, R—MIEHEPDAHRS NTUVRMEE.
MAX597 1AId. [EHLEPDAERSND I TERMICE
HIL—F %R RLET,

PDi&i

BEEERF. MAXSO7 1AIZPDA EE CTHDMRZRLE T,
IEZ75PDId. IEEE 802.3af/802.3atiR & ICEH SN
25kQDIBEHET T2 F PR Z /A TG T, K113 EH
1EPDD L I3 F+ &R ©PSEDIEEE 802.3atft#k
ZrRLThE Y,

R, MAX5971AIE. WEMOSFETZ7F 7ICHEF L.
DETZ&L T2D0D/O—JEEZEIMLEY, DETASD
B BIUOOUTOBENRES NI I, R—MIEHRS
NIcTINA R ZREE T D781 IEEE 802.3af/802.3at
MIGICEDHONTINDEDIC, 2RA > h2O—THEAD
ERSNET,

IEEE 802.3af/802.3atif#t&ICEHSNT VDK DI, DET
ANEBEIIDNMINTFA A —RICE DT, PDEREZSHD
TIORSUMIFIRLE 9, PDLASNDHEERANDIEEZHE.
HNEREENSBBZRETD/HIC. MAXSITTAIL.
PDi&HiFs. DETANDERZ2mA (max) AT ICHIFRL & 9%

SYRZ/INE—RTIE. MAXBI7TAIE. BENKENT
SIzVICRE2.0MDFBE[FOCH D, SHICHIDEE
AN EHAET, 12120, BRODBEHIT. Uty hERG
HIRITHETERRFICREIDET,

ABERE

LEGACY ANDRT—HAUS. /IN\O—7y T F =13 )=z vh
FEOOITEICTYFEINET, LEGACYAIT, WEB
TNAIZTIVT Y TEINTINT, RBEREN A =TI
ICBWE T, KBEREMNRETR TN, COKEEET(
=TI §B=HIC. LEGACYAVEEIZEHRLET, AR
ERENA =TI ESNTIDIEE. ERATUF (typ)D
PDL IR FBENZITHITONET,

#1. PSE PIREE—FOBIHIEH(IEEE 802.3at)

PARAMETER SYMBOL MIN MAX UNITS ADDITIONAL INFORMATION
Open-circuit voltage Voc 30 \ In detection mode only
Short-circuit current Isc 5 mA In detection mode only
Valid test voltage VVALID 2.8 10 V
Voltage difference between test points AVTEST Vv
Time between any two test points tBP 2 ms Thisltiming impllies a 500Hz
maximum probing frequency
Slew rate VSLEW 0.1 V/us
Accept signature resistance Rcoob 19 26.5 kQ
Reject signature resistance RBAD <15 > 33 kQ
Open-circuit resistance ROPEN 500 kQ
Accept signature capacitance CGooD 150 nF
Reject signature capacitance CBAD 10 pF
Signature offset voltage tolerance Vos 0 2.0 V
Signature offset current tolerance los 0 12 pA
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§%1§§Eﬁ¥ﬁ(PDﬁﬁ)

PDH T —REE. MAXG9O71AIL. DETIC7O—T&EHE
(-18V typ)ZEIIL. DETANDERZAELZF T, HES
NIEEBRICEDT. PDDOUSZAARESINET, ILIMT1EH
KUILIM2E > DEA D RBHROZZICEOTNNDIBEE.
MAX597 1AlS. |IEEE 802.3atiR1&MDFERI33.9ICEDI\T
PDERFLFT(R2E8MR), AESIN/I=BEARNDIMAZ
rEIBE. MAXE97 1AL, PDICHEEBE Y. 71 RILIKRE
[CRDOTH' D, FILLMERTA DI ZEH A E T,

2525 PDo#g

MAX5971AIZ. BEICIEL T, EMDRFER(IZAD)%E
RBMHITBZEICEDT. IEEE 802.3atiR18E B 2D/ \ 1
IND—%&HR—NLET, VTAbHEEA *—TILL.
WL DERGIRBERAL VI REEIRTDICIE.
KITFARLHSEICED T, ILIMIBXUVILIM2 %
BREITDWENDHIET, VAN —TILIhdE,

&2. PDOPSESM(IEEE 802.3at#iig D
&33.9)

MEASURED IcLASS (mA) CLASSIFICATION
Otob Class 0

>5and <8 Can be Class 0 or 1
81013 Class 1

> 183 and < 16 Either Class 1 or 2
16 to 21 Class 2

>21and <25 Either Class 2 or 3
25 to 31 Class 3

>31and < 35 Either Class 3 or 4
35to 45 Class 4

> 45 and < 51 Either Class 4 or Invalid

DR, MAXBOTIAN O S RADERR Ly 3L R%E
LEIZEREEHLIEHES. ZDOPDIZTV>ASZEMSS
ELTHEINET, ZOPDIE. S1mAN S EEERH)
[RAL v a)VRETOERDARERICTL. 2FX5
KEBRELTHEINDZEAMRIISNTINET,

ISZA5MBERAL Y IINREBIUERFIRIZ. ILIM1
BLUILIM2ICEDTERESNZE T, ILIMTBXUILIM2(Z
WINE. VepaBEEL, WEBTTA Y IVERICTIV
TyTENTWEY, vo25@HETFr=—T)L L. IEEE
802.3atiAED A BICKEEEMTDICIE. ILIMIBKXT
ILIM2ZRTEHEDOZHICLEY, 1DFd@mAEVEE(IC
BiRddE. VIRbBRHEAM =TIV, [WindD8

BRALYZIANRBIOERFIRAFE NI I (K3
ZH8),

2ANVHMPDSI#E

BADDEANYMDERN I ZZA0~USZ3THDIHE
SRS EDIC 1EDDREANY MDHAND ﬁ_t_Uiﬂ'o
fefzl. RN SRAZIZTI TR (A 2—TIUBF)TH
BBE. ZOT/NAAUS. H2ICRTEDIC. 2EIED 34
AN ERITLET, DRETATIVET. MAXE97 1AL,
I[EEE 802.3atiR&IcLd>TER= N 1EIEEL2BED
V=AY ERFL, DETIC-9.0VD7/O—TJ8E#%
Pl &9

MAXBO71ANZEIRREICAD & trauLTEE Utpisc 1
Y=Y rENET, BI)IAV—DIALTINTD
EL TNNARITBEDOZERREICAY, PDNDEAMHES
ANl A S S

R3. VSASMBBHEAL YAV BIUERFIRERE

ILIM2 ILIMA OVERCURRENT CURRENT
CONFIGURATION CONFIGURATION THRESHOLD (mA) LIMIT (mA)
Unconnected Unconnected Class 5 disabled Class 5 disabled
Unconnected VEE 748 850
VEE Unconnected 792 900
VEE VEE 836 950
MAXIMN 15
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MAXBQ7 1AId. BfEREERTDIHIC. NEMOSFET
DY —AEVEeB I S iz bR MRsense ([FSESER
ZR)ZRmATCINE T, BEEIERREICHDIES. RsensE
(IRSENSE) D' DERIS. XLy allRigwELESZ &
lIbHYUFEA. IRsENsEN IME EEID & RERE 7 HIR
EIEANEMOSFETDY —NEEZLF1L—L. BR
ZHIBR L9, @EIRRERF. |rRsensEDLMZE2ALA L E[E]
&, BRA—N—2a1— M oRiRICEETDEHIC,
BRIV I VEIEHTOTA TICBIET,
BEDOREIRETIZ. MAXBO7TAIL. lcutZILMD B L
Z88%ICLTBERIRREZHER L X T, trau 717713
BAFFERBERPEZEZELT I, CDOFAMY—II.
EHFPLUBESEREBRONTNOEBEESE 1)
AVREINZITH. BELDRETTITONE T, EEFD
BE. N1 RsenseN I ME LB D2 ES BT
DI, BESZEREBROIES. 10 5I3IRsENSE
HleutZE EEID/FESITEMLE Y, IRsenseD ILmET=IZ
lcuTEW TEITDE. WU PIEKVIEBNWR—=XTRERA L
F9, trAULTA DI DT IUA T RNHNELSED E, BlE
BRANNDIRLUDEEATEEICE E T, hoVoh
trAULTHIBR IOET D &, MAXBO7T1AIGR—h&E/XND—4

DL EY, BRHEA —/NN=ANL DG
tFAULTERRBRIC DA LA REL & T,

BERTAIVNMIERTDEIREA TE. trautd 1~ —IZED
BRCUYhENY. FOUXRERIBLET, MAXEOT71A
Tld. R"—M3 trauth oD EOISELIEEEICDA
TEIDIENTELYT, COMEEICEDT. BEIR—F
EBRT1—T14 AU IRENHNEMOSFETIZERE S NT,
BEABHIESINE T,

BESERREDES. |L|MB$U|CUTZI/J)E|}DMEIC
DFEERICHOTCEEBMICERESINEI I (BHERICED
<HRAICDNTIR2SR., BLUWETDHIL Y 3)UR
[CDU\TI3 [Electrical Characteristics] DRSS H), iCENlS
[ZI3. Igmbd. BHENEO ZXICERFREL Bl2420mA
ICERESNET,

774=IVRINY OER

REIFRIBEEER. AREEICEDT. R—IEE
hEE . (Vacn - Vout) < 27VTHDIBE. Biil
FRESEERIL Y AIRAMERESNET, ZOT74—)L
RNy otggEld. NEBMOSFETOENERZEFAITDIE
&I B5F 9, (VagnD - Vout) < 10VTHhDIEE. EER
FIRRIIFARHIC Ty FRETER L LT (R3ZHR),

&, B

IRSENSE
A

ILim

ITH_FB

10V

2V

VAGND - VouT

X3. 77—V RNy OEREE

MAXIN
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FaoaNaIvy

MAX5971AIZ., REBO Y VEIERICHRETDI=HIC. REB
THAIUZIERVeeBR) EERLE T, IRTOOD YD
ANBXUEAIE VEZBEICLTINE T, T12FIVA
ALY 3)URIZDNTIE, [Electrical Characteristics]
DORESBLTLLEE L, Too2)IOy I ANHAERH
SEREISNTINDIES. M7 2oZ)bay LN
3.3VERUET,

BEESSIVBEERE

MAXB971AId. BEESIVBEEREREZHA T
F9, WEVee&EBEDY 277 MVee uvLo)EIE&IE. 2.5ms
PAEDE. VaenD - VEEN28.5V (typ)# EEIDET. R—bk
HEAIIHEIF LU MAXBIT1AZ ) 2y NIARBICHEIFL £ 9,
(VagND - VEE)M'62.5V (typ)Z LEIDE. ABVEEBE
FE(VEE oV)EIBAR—bES U T DOV LET,

DCtN#rDE=1R
DCEMIKERET7I T4 7129 5I21d. OSCEVEEIC
FHIL. TNNARITHEELX )Yy UET, tpiscAED
. IRsensE (RsensEMIREDEMR) A DCERIRIZL Y
2AIRIpCTHEWIE T T2E. FNAMRIGR—NERAE
F1CLE 9,

ACENERDEE R
MAXS597 1A, ACERIRIEERZmA T \&T, ACEIIT

O F 2 TOSCAVEEIS/NA/SZ L. TINA RITHEEE -
IFEYRLET, ACHIRIA Y 2—TILENTI\DIBEE
R7DIZESERRICTR T LDIC. OUTICEFID 7O Y
FTIAF =R, BIUDETHA 7 —RICAFIDRCEIE
EERITDIBELNHIET,

ACHIIIS. AED=ARFELEHRZFEHAL. JTO—-TES
HIELET, 9DE. FOHEEDET EIZ4Vp piRiEEA
EmnanZd, DETETC/O—T7ShicEAESODIEY
E—RIF. AGNDKWOEVIRLZ &9, tpiscA D). DET
NDACERE—IDIACcTHE FETDE. 7/ M RUIR—b
HEINT—F I LFET,

PWM&ELULEDES

MAX597 1A, R—hRT—H2Z1—HITBMT D=0
(2. VILFHEELEDR A /\Z2 B AT \Ed, LEDIF. Vee
BEDA—TVRLAVVILFHEEE N THY, AEBLED
ZEREILENYS. 10mA (typ)E TV IHRETY, R—h
MEHGPDICEFKESNEELTI\DIBE. ZOLEDIE
FUNIEIET, R—bHTRELTLVENA ST
W\BIFE. LEDIEA ZICHEIE T,

%0)111’.0)2’30)4*’5“0)154\ MAX5971AIE. R—hRT—%
AZBETDEHICI—RZEmRLE T, 2EEGRRRIS.
R— I\EE/J?Zr/E# CERELCBERAIVNERL, R4T
FITDIA IV I ERATINE T, DERERG SR,
BB ICEM G O— 3N\ &S I3 FriEnh&

\—\‘ : =+ OEWI \ = —=ap -~ > =
HA%—TILIBICIE. 100nF (£10%FBE)DANTIT N, R5ICEhT B YA IS AR TET,
PORT POWERED ON PORT POWERED DOWN, DUE TO OVERCURRENT FAULT PORT POWERED ON AGAIN
LED ON LED OFF LED ON LED OFF LED ON LED OFF LED ON
23ms | TAms | 228ms | Tdms
4. R— NEBRA VEOBEART AV NDOLEDO—R5 12200
INVALID HIGH OR LOW DISCOVERY SIGNATURE RESISTANCE DETECTED
D | LD | WD | LD | LD | LD LD | LED | LED
ON | OFF | ON | OFF | ON | OFF OFF | ON | OFF
oo l l l l l ‘ ‘ l e A R [ >
! ——r TP <P o <4“—— P b <4-——r 44— 14— b <K4P < - !
7ams | 223ms | 7ams | 223ms | 74ms | 203ms 223ms | 74ms | 14s
- SEQUENGE REPEATS
K5. N1 /=30 E IR FviIRRICED@RET A MOLEDO— RS A 20
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MAX597 1Al AFERPWMESRA R ERNEL TLET,
ZDPWMIS, #16.25%DIBHE T 1—T1 4+ 2)LD25kHz
DIZHEERETEMEL 9, PWMENIE. PWMZA —T
WER T =TIV TBEHICERENEY, PWMEN
3. REBTTASHIVEBRIC TV v TENTHY, Kig
BDFHICTDHIENTE, REPWMEA —TILICL
F9, 13— TILEINT\DIEE. LED/SLZIFPWMIC
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U nkd | A1 XL
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LL7ULFIR
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1) ANNANZABEBKUH /NIRRT (AGND
EOUTPEDO. 1pFEZ Iy o FT o) %, AR
FRUMAXSO7TTADELICEEL 9,

2) MAXSQ7T1AIREDBHEKXZELELDT/NA APEES
REEADIMIV T FA 7 —RICIE. KEEDSMTER G/ v B
ZERALET,

3) BENREICIS. AREISEIIRTHDRA L —
RAfERLE Y,

4) MAXSO71DFHl+ Y b 2T 1 2 HBXOULAT7ID
SEICERLEY

B) TOZR—ZR/NVYREP)IE. BELEESEEERD
=12, PCBI SV RICH—IZISATEFTTDREA
HIFEY, MBERARICTDEHIC. TIXR—XR
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(TozgE)=h. NE/NLIVER(0.30mm~0.33mm)
THhDIBELNHIET,

=

1N4448

—L_47gF —L_0.1pF

% l )
0.1pF
SMJ58A 100V é 2.2MQ
4 PSE OUTPUT

~T 100V 77100V

1nF

54V —@ @

VEE

VEE_DIG

LEGACY

MIDSPAN

0SC

AGND

WM AXIVI
EN MAX59714

ouTt O

1N4448 T

1kQ

ouTP

DET

ILIM1 -54V

1kQ
ILIM2

PWMEN

6. FEBELER 1 (DCafFEERE. LEDRRWISAEPWM,

MAXIN

BLUT S ASREIIT)

19

VIL6SXVIN



MAX5971A

IEEE 802.3af/at PSEdJ>/lO0—5

L l
1N4448 10mH
s
[
AgF L 01uF | LED
100V~ 100V 51k0 AGND
LED T —¢——o——0
S1B
MAXIL
—{EN  maxsoria  OUTP
1nF
- L o47F
54V VEE 1N4448 — 100V
1k
VEE_DIG DET
ke
LEGACY ILIM 547
ke
MIDSPAN ILIM2
——{ —{osc PWMEN
0.1pF
X7. IZEEELR2 (ACEMRERE. LEDRRFTISAHELPWM, BXLVT = X5&EEIFIT)
L 47uF 0.1yF
= T 100V 100V SMJ58A 22MQ
J PSE OUTPUT
[
AGND
54V Vee ouT o
VEE_DIG OUTP
o MAXIM
] MAX5971A \Nutdg W
1nF
LED
PWMEN DET

LEGACY
E MIDSPAN
0sC

LMt f———0

el o

8. [EEH(EEE3 (EEE 802.3atHl, DCARMERLE, LEDERELORNF ) r—2 3 VEH)

20

MAXI N




IEEE 802.3af/at PSEdJ>lO—5

Fv 715 NYg—=o
PROCESS: BICMOS B/ T —UHEIBRS L0 F/F =13, japan.maxim-

ic.com/packagesZSHB L T 20\, BH. /\yor—I0—R
(CEENDI+]. T#]. FIEM-1IFRoHSHSRREZRL=ED
TULhHUEBA, NvTr—REIZ/NYT—2FZDEDICE
IDEDTROHSHISIAR & I3BEFHmAE <. HEICK DT/
T—UO0—REBREDZENHDEETELTLIES 0,

NYT—=2547 | Nyg—20—K RFF+axX> bNo.
28 TQFN-EP T2855+6 21-0140

IFNTWUBREL UL

MaximldTZ (ICMaximE @ ICHRAINCEBUADERBOERICOVWT—IEEZEWVARE T, OEFHASAIEVAEIRENTHE A
MaximlIFERs P ELE< @R RUMEHEZZEE T ENZBRLIT,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 21
© 2010 Maxim Integrated Products Maxim is a registered trademark of Maxim Integrated Products, Inc.

VEL6SXVIN


http://japan.maxim-ic.com/packages
http://japan.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF

