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ABSOLUTE MAXIMUM RATINGS

(Voltages referenced to VEE, unless otherwise noted.) Package Thermal Resistance (Note 1)

AGND, DET, LED ..ot -0.3V to +80V OUA e

-0.3V to (VAGND + 0.3V) OUC v

....................................................... -6V to (VAGND + 0.3V) Operating Temperature Range....
____________________ -0.3V to +0.3V Storage Temperature Range........

......................................................................... -0.3V to +6V Junction Temperature ..o
EN, PWMEN, MIDSPAN, LEGACY, ILIM1, ILIM2....-0.3V to +4V Lead Temperature (soldering, 10S) ........ccccovviiiiiiiiinnns +300°C
Maximum Current Into LED ..o 40mA Soldering Temperature (reflow) ..., +260°C

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

Internally regulated

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 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

(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 \
VouT = VEE, all logic inputs unconnected,
Supply Current Ie€ measured at AGND in power mode 29 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
Vout = 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 vV
) VAGND - VouT below which the current
Foldback Final OUT Voltage VFLBK_END limit reaches ITH_Fg 10 \
Minimum Foldback Current Limit
Threshold ITH_FB VouT = VAGND 166 mA

2 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
OVERCURRENT
Class0,1,2,3 351 370 389
Overcurrent Class 4 . 602 634 666
threshold Class 5 if ILIM1 = VEE, 710 748 785
allowed for | ILIM2 = unconnected
Overcurrent Threshold lcut - mA
U<{FAULT, | Class 5 if ILIM1 = _— 292 832
VouT =0V | unconnected, ILIM2 = VEE
(Note 3) -
Class 5 if ILIM1 = VEE,
ILIM2 = Veg 794 836 878
INTERNAL POWER
?/'easgj?t Ta = +25°C 05 09
rom o}
DMOS On-Resistance R Q
PSON 1 Vee, tour = .
100mA Ta = +85°C 0.6 1.3
Power-Off OUT Leakage Current | l1oUT_LEAK | VEN = VEE, VOUT = VAGND 10 HA
SUPPLY MONITORS
VEE Undervoltage Lockout VEE_UVLO | VAGND - VEE, VAGND increasing 28.5 Vv
VEE Undervoltage Lockout Port is shutdown if: VAGND - VEE < VEE
. \Y - 3 \Y
Hysteresis EE_UVLOH UVLO - VEE_UVLOH
VEE Overvoltage Lockout VEE_OV | VAGND - VEE > VEE_OV, VAGND increasing 62.5 v
VEE Overvoltage Lockout
1 \Y
Hysteresis VEE_OVH
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 bA
VouTP = VAGND - 2.8V
Short to VEE Detection VouT - VEE, VOUT decreasing, enabled
Threshold DCNTH during detection 15 2.0 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
Vourt = 0V
) Current into DET, for IDET < IACTH the
AC Load-Disconnect Threshold IACTH port powers off (AC disconnect active) 115 130 145 HA

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 Vv
OSC Pullup/Pulldown Currents losc Measured at OSC 26 32 39 pA
ACD_EN Threshold VACD_N | OSC - VEE > VACD_EN fo activate AC 270 330 380 | mv
- 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) VDPH1 phase 3.8 4 42 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 Vbcp detection phase a short circuit to AGND 1 Vv
is detected.
- First point measurement current threshold
Open-Circuit Threshold ID_OPEN for open condition 20 pA
Resistor Detection Window RDOK (Note 4) 19 26.5 kQ
) L ) Detection rejects lower values 15.5
Resistor Rejection Window RpBAD - - - kQ
Detection rejects higher values 32
CLASSIFICATION
Classification Probe Voltage el VAGND - VDET during classification 16 20 Vv
- . VDET = VAGND, during classification mea-
Current-Limit Protection ICiLIm sure current through DET 65 80 mA
Classification Class 0, Class 1 55 6.5 7.5
Classification G 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 V
- 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)

REMOSFET

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

DIGITAL INPUTS/OUTPUTS (Voltages referenced to VEE)

Digital Input Low ViL 0.8 V

Digital Input High ViH 2.4 \
Pullup current to internal digital supply to

Internal Input Pullup Current IPU set default values 3 5 7 pA

LED Output Low Voltage VLED_LOW | ILED = 10mA, PWM disabled, port power-on 0.8 V
PWM disabled, shutdown mode,

LED Output Leakage ILED_LEAK VLED = 60V 10 LA

PWM Frequency 25 kHz

PWM Duty Cycle 6.25 %

TIMING
Time during which a current limit set to

Startup Time tSTART 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 IcuUT after startup S0 60 70 ms

Detection Reset Time ME Time aIIowed.for the port voltage to reset 80 % ms
before detection starts

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

VEEUVLO Turn-On Delay 1oLy thresholds before the device operates 52 ms

Restart Timer t Time the device waits before turning on 16 x ms

RESTART after an overcurrent fault tFAULT

Note 2:
Note 3:

details and settings.
Note 4:

DET during phase 1 and 2 of the detection, respectively.

Note 5:

MAXIN

If Class 5 is enabled, this is the classification current thresholds from Class 4 to Class 5.

This device is production tested at Ta = +25°C. Limits at Ta = -40°C and +85°C are guaranteed by design.
If ILIM1 and ILIM2 are both unconnected, Class 5 detection is disabled. See the Class 5 PD Classification section and Table 3 for

Rpok = (VouT2 - VouT1)/(IDET2 - IDET1). VOUT1, VouT2, IDET2, and IDET1 represent the voltage at OUT and the current at

VIL6GXYIN
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B TERFIE
(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 o
MEASURED AT AGND £ MEASURED AT AGND E £
g g _ 95 2
= 26 < 2 - -
< ¢ < ¢
E £ —1 3
= - | : 29.0
z _ = — | =
5 25 S 25 & 285
> — > 2
£ = £ =
5 L— s E 280
w w ()
24 24 2
275
23 23 27.0
2 3 4 4 48 52 56 60 40 45 10 35 60 8 40 -5 10 3% 60 8
VaGND - Ve (V) TEMPERATURE (°C) TEMPERATURE (°C)
Vee OVERVOLTAGE LOCKOUT INTERNAL FET RESISTANCE
vs. TEMPERATURE vs. TEMPERATURE
64.0 5 1000 5
635 £ 5
= 630 } ~ 800 )
S g
o =
& 625 E—— & 7
& 620 = 600
= %
S 615 = |
S 610 400
605
60.0 200
40 5 10 3 60 85 40 -5 10 3 60 8
TEMPERATURE (°C) TEMPERATURE (°C)
FOLDBACK CURRENT-LIMIT THRESHOLD DC DISCONNECT THRESHOLD
vs. OUTPUT VOLTAGE vs. TEMPERATURE
800 g 74 5
700 — = £
/ 1 z E 12 E
600 CLASS 4 ] 3
o
I
z W 7 2 10
= . = T
2 a0 / ; = —
= 300 // CLASS 0,1, 2,3 £ 68
Y :
200 —Z 2
Q 66
100
0 6.4
0 10 20 30 40 40 15 10 3 60 85
Vagnp - Vout (V) TEMPERATURE (°C)
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BB TR (4E)

(Ta = +25°C, unless otherwise noted.)

OVERCURRENT TIMEOUT (24002 TO 138Q) SHORT-CIRCUIT RESPONSE TIME

MAX5971A toc08 MAX5971A toc09

v o : B

Vasp - Vour S S| I SIS TR
20V/div b | 20V

0V B . OV [

—-—J_"——— lour JRUETOUCIUE SN SOV SOUUJONESOPL TN O
I : 200mA/div e o lout
omA | 0mA . e L 200mA/div

20ms/div 20ms/div

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

MAX5971A toc10 MAX5971A toc11

P

VagND - Vout
_ | 20vrdiv
VagND - Vout : :

20V/div owhb. ot

O gty lour
200mA/div

eead OmA : : . :
d tour -"‘—"""1 o S| ven
+ . . .
5A/div oo . - 5V/div

10ps/div 100ps/div

0mA : J

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

MAX5971A toc12 MAX5971A toc13
e T T

T — - :

1 Vaenp - Vour
1 20v/div

1 Vaenp - Vour

b v

% lour : A ff*IOUT
~1 100mA/div . R S 100mA/div

100ms/div 100ms/div
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HATIEFFE(£)

MAX5971A

(Ta = +25°C, unless otherwise noted.)

OVERCURRENT RESTART DELAY STARTUP WITH A VALID PD
MAXGQNA[OCM . MAX5971A(0015
AR | ] b ] Vaewo-Vour
VaGND - Vout T S 20V/div
el | 20vrdiv
0 fomit "'J TRNRLINVEE PPN SO
lout o B lout
......... -1 200mwvaiv rn o & { Toomavdiv
OmA ] 0mA o
400ms/div 100ms/div
DETECTION WITH INVALID PD (25kQ T0 10[IF) DETECTION WITH INVALID PD (1 5kQ)
MAX5971A toc16a MAX5971A toc16b
0 ' ] ' o
. . d )
1 Vaenp - Vour S R \S/C%\:\[/J Your
1/div ]
ov
{ lour ]
. S 1mA/div lout
omA b omA |- — 1 1mA/div

MAX5971A toc16c MAX5971A toc16d
e T o [] ' o
—‘ i L 9 vaeo - Vour
Lo 1 Lo 5V/div
ov |- ........... : ..... L_J-— VAGND’VOUT
: 1 o 5V/div
Fresrhressd I Fresrbrbssfin ov B
L N lour lout
[]mA L. . s SRR E— 1mA/d|V OmA 1mA/d|v
100ms/div 100ms/div
8 N /AXI/V

40ms/div

DETECTION WITH INVALID PD (33kQ)

100ms/div

DETECTION WITH INVALID PD (OPEN CIRCUIT)
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BB TR (4E)

(Ta = +25°C, unless otherwise noted.)

STARTUP IN MIDSPAN WITH A VALID PD

DETECTION IN MIDSPAN WITH INVALID PD (15kQ)

MAX5971/—\(0017 MAX5971A toc18a
1 i ! H . ! ! ! !
VaGND - VouT d
; f Y 1 P UTU R 4 b Vaenp - Vout
20V/div : rﬂ : } ’,|—‘ : 5V/div
TR f TR S
o] lour i
: 100mA/div . : B lout
0mA : 0mA . "ﬂ : "ﬂ 1mA/div
100ms/div 400ms/div

DETECTION IN MIDSPAN WITH INVALID PD (33kQ)

DETECTION IN OUTPUT SHORTED TO AGND

MAX5971A toc18b MAX5971A toc19
I S . : [] ' o
: - Mmoo
) VaenD - Vout
' N ~ || Svrdiv : S ] Vaan - Vour
v " . T T . ] o . T T T . T T 5V/div

R L lout
L L ] Ay

400ms/div

CLASSIFICATION WITH DIFFERENT PD CLASSES

FUTUE PUTIN SOOI TN STV IO O ST TR T

o b ] lour
: H : H 3 —’ : H; 1mA/div
OmA 0 I S _

40ms/div

CLASSIFICATION WITH DIFFERENT PD CLASSES

(0T03) (4 AND 5)
MAX5971A toc20a MAX5971A toc20b

-4 Vagno - Vour 1) 4 Vaeno - Vour
= Hovrdiv 10V/div

: .;. CLASS3 ERRE aans oo .-—«L.-ﬂrmﬁ-CLAsss-f -

coteewsseH ol oo CLASS 4 F o

L OLASS T o TomAaY O HLE ] 2omavai
CLASSO ]
OmA vt 0mA
40ms/div 40ms/div
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#E TR (4E)

(Ta = +25°C, unless otherwise noted.)

STARTUP USING 2-EVENT CLASSIFICATION
WITH A VALID PD

MAX5971A toc21
v ™

VaGND - Vout
1 20v/div

: T S : lout
Wﬁ o oo
OmA ] —_— . ]

100ms/div

ov

LED DETECTION FAULT WITH PWM DISABLED

MAX5971A toc22b
SRR SRR
_r‘L__[""': T J_r VagND - Vout
lout
OmA 500mA/div
{ Vaanp - Vien
1 20v/div

ov

200ms/div

LED OVERCURRENT FAULT WITH PWM DISABLED

MAX5971A toc23b
i : H

1 Vaanp - Vout
o 50V/div

1 lour
500mA/div

OMA frresberre et

VAGND - VLED
1 20v/div

ov

200ms/div

10

LED DETECTION FAULT WITH PWM ENABLED

MAX5971A toc22a
4
VagND - Vout
10V/div
lout
oA . s 500mA/div
: I VAGND - VLED
o 20vdiv
ov el L

200ms/div

LED OVERGURRENT FAULT WITH PWM ENABLED

MAX5971A toc23a

: [ P :
: T o Vagno - Vour
i -4 50V/div
ov b r—

i o lout
OmA _________ : : . 500mA/div

1 Vaanp - Vien
| 20v/div

200ms/div

LED PWM TIMING AND DUTY CYCLE

MAX5971A toc24
ﬁ ’ H

VagND - Vout
1 50v/div

OV oo

1 lour
500mA/div

+

VAGND - VLED
1 20v/div

ov

10ps/div
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R BRI B AN A S W A A M Th BB . MAXS59T1A
AIEXITE, EHEAMRERE, HEBEMRIIEMOSFET
Ik opia==1 1z lZ%g'fEFJZ_EﬁE_TﬁE’]5&?[[:/)’(%#/\9& Jis

FRTjQIjJiPDLfTTﬁJ“J*D o MAX597 TAR A B4 H
RAUFIEA0WRI T (B 5E ) HARGPDIRHERER

T_L/]j]\”o

MAX597 AR St NUVLO. N ESE. I Huie .
B R HH B R R KRR AR LEDIRASTE o

MAXIN

MAXS59T1ATELL MEM G4 NELAL:

1) £ —BVee EFRIUVLOITRM E, NiERER S

2) BHEM. FELBRZEHEMITE, REENBMARZZE
R (> 40ps, #AE), MRS, —BEENBAE
KM EBRT, SJHREEMRE.

3) HEUT. |HTE 150°CH I AAEIRR. —2RET

PEE|130°CPAT, SRHPRIRHARMENFE(.
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Higll., 40W. IEEE 802.3af/lat PSE

REMOSFET

S4rHE, MAXS97T1AHIEMIDSPAN. LEGACYFI0SC
WZS. EERTIEHRE, ZEGX LN,

PEEAT, SJ/HER

R

i B R B TE B A E B FB B R

BEERAEMM KA, mOESIXERQN R EF2sE
2.4s. ¥MIDSPANE NEBETF, AEHHRHLBREM

FEFER. BINERT, MIDSPANBIATER#B Lh =

. BEIMIDSPANATE RS, ZMIZINEE.

MAXS9T1AERKREM ZHEBE I L.
WEzAmAMHE. Hih

S, —BTEwmORNEBRPD,

Bz T1E
22 FEAT G FI

/xﬁL_Tﬁﬁxﬁ'ZE’]PD MAXS5971ANI4k 4B S0 MR 5,

BEIEEBWMPDAL-

2 bl 5e,

T MER B, MAXS9T1IARFFAEBMOSFETXH, FFilid
DETH#tim N e E. NEBIDETHIRRM ZOUTA
BB E. #ZMRIEEE 802.3af/802.3atir/ERIME, KAM
SRR AR I E R R i AR &

RBRIEEE 802.3af/802.3atir/EME, — 1 SDETHINE
BCRISMED Z AR E R PO MBR B EEE — KRR AT BrIEHER
FPDiIx A RIFEB SR2MH AR, MAXS9T1A
7 PD & AR B R A DETHIRR R PR B AR AR 2mA.
HRERINT, MAXSOTIATER IR _L/D"U%xflﬁﬁm\z:ﬁﬁ})ﬂu
ZAERFED2.0s. ARHEMRSERIAAHRE—
Ao

KEERT
ERERELRAE, PFLEGACYMNRT. LEGACY
WMANEABD LA EERY, EREXEFRNIIEE. WRAFE

PDRA  mrmzidl, NELEGACY EBE Ve Z AL i

IEE TIEHAE, MAXS9T1ATE M im0 B M PD. R1iE BERREAMNINEE, WAHEZFHR4TuF (BIUE)IPDF
|EEE 802.3af/802.3atir/EHIHME, BHPDERE 25kQH {EFRR,

MAFAERRPH. R 1PTRAIEEE 802.3at4n/ER ERIPSE
MEHPDE REIE AR
#1. PSE P& M#ERESEK (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 \

Voltage difference between test points AVTEST 1 \

Time between any two test points tBP 2 ms Th|slt|m|ng |mpl||es a 500Kz

maximum probing frequency

Slew rate VSLEW 0.1 V/us

Accept signature resistance RGooD 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 uF

Signature offset voltage tolerance Vos 0 2.0 V

Signature offset current tolerance los 0 12 pA
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Higl]. 40W. IEEE 802.3aflat PSE#=#IgS,

HBIZ& 7R PDZ )
HPDH RIENT, MAXSITIAZEDET HHH — B 46 i 8 £
(-18Vv, BAE)FHNERANDETH B NSRBI R
FETPDEID He EILIMIFIILIM25] B8 4k F 52 =R,
MAX597 1ANIFR & IEEE 802.3athr/EHIFK33.90PDIEFT
DR(BNFR2). HNEBHBERBILSTIMA, MAXSITIANL
AXPDMEE, IR EE B X EE FeN <z A= MRS

58PD 5 4%
MAX597 1Az #5 T IEEE 802.3athr/EHIATHRIER, W
EMATRE— NN ROGR). T EESHQM, F

*2. PDMIPSE# 2% (IEEE 802.3atfriERIR
33.9)

MEASURED IcLASS (mA) CLASSIFICATION
Oto5 Class 0

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

>13and < 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

R3. SEWRIRIPRARERE

REMOSFET

RN RIBR AT RIIR, W RRERIMIIBAE
EILIMIFILIM2. —B{&gE54ThAE, R HAE, R
MAXS97T 1AM R BiF4% FIRAIER, WKPDAHRAS
FABEE. FTEMNFSIMAZDIRRRIRZ BRI
R, BWHPD IR ASH.

SR ITRAAR AR E R AILIMIFRILIM2IZ E. ILIMTAH
ILIM2HPAVEe AZE, AEAR LR ZHFERIR. [LIM]
FILIM2 A E R R, MEASEEN, H T2/ SIEEE
802.3athrED A FXF 3R — P EimELDEEE
Vee WMERES AR M ThRE, FIETAE LA IR BRANPR A (B
(ZH&3).

ZAEHPDS %
WMRE-RDREHBENERAOREIR, BLHRAS
REBRDFEN, WEITFTR. R, HEEREARNTS
R(LERER), FRUMSPITEZRDREH, WME2FTR.
ERRIEIAZ B, MAXS9T1AIRYEIEEE 802.3athr/ERE
SKIATHE RN ZRARICEH, AEDET &% H-9.0Vie
M o

R
LMAXSITTABE N BEEIRASET, trau T FltDIsScERTESHE
. BIERSREN, SEUHNEEABRES, AFER
APDALEE.

ILIMA ILIM2 OVERCURRENT CURRENT
CONFIGURATION CONFIGURATION THRESHOLD (mA) LIMIT (mA)
Unconnected Unconnected Class 5 disabled Class 5 disabled
VEE Unconnected 748 850
Unconnected VEE 792 900
VEE VEE 836 950
MAXIM 15

VIL6GXYIN



MAX5971A

HBigl]. 40W. IEEE 802.3af/at PSEZ#I%E,
AEMOSFET

80ms 150ms 150ms 19ms
i -+~ <
tET() IDET(R) ! toLass
‘ ‘ ; >t
ov —‘
-4V
93V
-18V
-48V
\
Vout

1. 1. RO LB

> 9ms < > 9ms -
80ms 150ms 150ms 19ms vo19ms !
-+t —> h ] |
| tDET(1) | tDET(2) ! toLass() | ! toLAss() |

o —‘
-4y

9.3V i ﬂ
18V

-48V

\
Vout

E2. W, ZAFED MmO LEF
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LRI
MAXS97T1AREB— 1 AERH N EERsense GBS EHHE
E&B45), 1ZHEREREEANTBMOSFETRIRRFVee 2 8],
ATFHNAEBR. EEIELHT, BIIRsensERIEMR
(IRsENSE) NS BB TIBR I e 2NR IRsensERBIL N v, IEB
PRI FE S IAREANTBMOSFETHIMR B E, R&IER. B
SEHET, R IRsensE B I MIZEIZA, EHUERE T
R, AR MR PRSI E.
EEABRSEST MAXBOTIAREZSFAELR, BR
HTINHE: Ilcut = ~88% I Mo trauLTITEIZR IR EFTA
FHRAESEE R AR, ZTHEERNMERTHERS
TR, BEENE. BIIEEFR, Higsense BTl v
FHigiE, EEAERST, HlrsenseBE lcyThSE.
IrRseENSE FEEZER T I MBI cuTH, IZTEES U BRI R E
o trau TITHES DR IR R TR BN E SRS
RIS BT AR tray TPRER, MAXS59T1AN
KR e WFESEHMBHNNBER, — N trau /B ER
JEAL BN N PE AR IPIR TS

REMOSFET

EHTIERBEEME £ RXMG, trauTiTH A ED
S, MEFHE N BB Stpau 7T 285 2 F /T,
MAXS59T1AZ #F [E)im OHtB . 1245 M4 AW EEMOSFET IR
HT—FESNIROEHB LS HRP, Bl
EEHERET, ILuIcut IRBIBSREREBENEE
(FEFRIBENBERATORNERIESER2, X THER]
FRE91S BiE 2 B Electrical Characteristics ). /AE1HAE,
ILMEEIZE H420mA, SHINEIF S5 T x.

IR PRI
ERFMERT(EHE, AFBEEeNmOBE, FE&E
(VagND - VouT) < 27VEDE/NR AR EFLT R IR, R
Be B B FR/ANREIMOSFETHITNRE. H(VagnD - VouT) <
10VE, BRAERESE/NEITY rg (BRE3)

IRSENSE
A

ILim

ITH_FB

10V

21V VAGND - VOUT

3. #riRRmeF It

MAXIN
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REMOSFET

HFIZE
MAXSITIATERF A FHEBER (Ve A5 E), AW
EIBEEKME. TEEBERA. BEENUVEASE. X
FHFMNIIRAERIES E Electrical Characteristics %o
MBHFBEEHABIINBIE), HFIBEMRRBETFAN3.3V,

R EFIIL[ERIFA
MAXS9TTAREB X EMITERIPIIEE. WH Ve X EPE
(VEE uvLO) BB R IR O KA FHEMAXSITI AL FEADIR
7. BFIVagND - VepiBid 28.5V (82E{E) BRFR AL
2.5msbh Fo H(VagnD - Vep)#Bid62.5V (HEE)E, A
BEBVee L E(VEE ov) BRI KM .

=vilipadpl
HOSCRaHI A Ve, HXNBHLLBEREN, WEFEERAH
Wr s M ThEE. R IrsensE (B RsensEBIER) THEE
BERAEHMITIR I pot A TEAREFR BB th)sc, #3440
Bz mi==

2l Ee,

BEE, WMEREAIMMTHIIRE. H3 A ThREfERERT,
WAFKA— N RBZREREKIOUT, FHRCEEHEKE
DET=MRE, 4N 78I TIER M.

R AR A— AR R ERREERNES, A
BEHEFERN4Ve plRERESHEZDET. ZEDET AU A
HESHHEEBERXTAGND 5V. tIRAADETHIARE
TIEBRT acTH EARFIERBE tosc, B RBHmE.

PWMFILED 55

MAXS9T1ABFE— DL INRELED AN, ATREAF G
HEPIRZS. LEDARMAR SR Y, NVeeAZE, &
KehsMEBLEDRS AT IR =38 10mA (BEUE ) RBIA. Hik
HZEZE - BERPDAMBN, RSLED. HimizAH
FRELHTFTRT, WSXHLED.
WNFEERMMIBERL, MAXST 1AM BLRKFAR 25 & ik C 89
WA SRR TRTmOMBREBRET I RSE,
FAFIEANE AP 7R SRIAIRD T SRR TEAG I HA 8] & B4R
MR BT, I FR S aE S AR,

XA
MAXSOTIAEB R AW A KN INgE. A—1100nF
(£10% B E)HINTEBE AR OSCH B E Ve, ,H\FXT‘E%T#J:
PORT POWERED ON PORT POWERED DOWN, DUE TO OVERCURRENT FAULT PORT POWERED ON AGAIN
LED ON LEDOFF ! LEDON |  LEDOFF | LEDON ! LEDOFF LED ON
223ms | T4ms 223ms | 74ms
B 4. i OH B R & 13 A fE R B9 ED A3 AT 7
INVALID HIGH OR LOW DISCOVERY SIGNATURE RESISTANCE DETECTED
LD | LD | D | LD | LD | D | LED | LED )
ON | OFF | ON | OF | ON | OF | ON | OFF | OFF
oo l l l l l l l " >
: -~ <> >t - > > ;
7ams | 223ms | 7Ams | 203ms | 74ms | 223ms | 74ms |  223ms 14s
- SEQUENCE REPEATS
El5. BT 8 m e BRI FFIE FB JE & 4 U A B i B9 L ED A3 A 7
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MAX59TTAREBNE K. PWMES K £ PWMBEI
AN 25kHz, BB E=EER£96.25%. PWMENF
FfBREEZEIEPWM. PWMENTER B LRI EHFRIR, A
PUEERFFE, EREMEBPWM. {EEERT, LEDRK 4N
PWMIREILABEARINFE, FIRRBRFANER. BHPWMENA
R FENEANIBPWM, E#EIREILED.

MRMAXSITIANE RREIZE150°C, ar-ETd Al
b, XirRtt. ENREMICHAEIZ0°CUTHALER
IR BRAKIRGE, FHEAL.

R A2

HEEER
FHIERPCBMAEE RN BMEMXEMIKIRHE. BF T
BRNABTFRSHEEERE,

REMOSFET

1) EREBFIAMAXSITIAKILL B I B\ 55 1 B A
HEKBA(AGNDEOUTPZEHI0. 1pFIEEBER).

2) NFIhEFFEES M (HIAIMAXS9T1A) AR K THERIE B
BISNBZARE, RAARS SMT THER,

3) AWK BERREXRAEMENEL.

4) ZEMAXSIT 1R I TIZITFIFR S -

5) BEZEP)MMHSIRZEEPCBEME, MWMKELE
B TIEMBI . EREETAXRALZNTTL, HEH
#o BIWEFLBERAT.OmmZEL.2mm, HERANLE
(0.30mmZ0.33mm)FIEEHE (10z5d ) 1T FL.

L l
1N4448 A& 10mH
V74
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MAXIVI
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*Q
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47pF L 01pF
100V —T 100V

1N4448 l 10mH

V24
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5.1kQ
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nF
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0.1pF
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LED ouT
JNAXIMN

N maxsgrra  OUTP
VEe

VEE_DIG DET
LEGACY ILIM1
MIDSPAN ILIM2
0SC PWMEN

—i¢——&——o
S1B
L oanr
(L7 R——ei
e
1k
54V
1k

E7. A TIEEE2 (X AEMA RN, AEPWMESERFLEDIE T 1#EESF M)

I_ I47uF Io.wF

— T 100v 100V
[

SMJ58A

-54V

1nF

S

AGND
Vee ouT
VEE_DIG ouTP
MAXIM
MAX5971A

LED

PWMEN DET
LEGACY ILIM1
MIDSPAN ILIM2
0SC

22MQ
PSE OUTPUT
o
1N4448
o
o

8. #AITIEAEE3 (FFE IEEE 802.3atkiiE, AFE K AEMARN. T LEDIETHIR/NL B )
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