The Future of Analog IC Technology -

MP38001, MP80O01A

15W Power Over Ethernet PoE
Powered Device (PD) Controller

DESCRIPTION

The MP8001/MP8001A are IEEE 802. 3 af POE
compliant Powered Device (PD) controllers.
they include detection and classification modes
as well as a 100V output pass device having a
temperature compensated current limit over the
specified temperature range. Thermal
protection is built in to accommodate both
transient and/or overload conditions, shutting
the part down and protecting the input source
as well as the output load depending on the
particular fault conditions. Inrush current limiting
is included to slowly charge the input capacitor
without interruption due to die heating, a
problem encountered without the current limit
foldback feature.

FEATURES

e Meets IEEE 802. 3 af Specifications

e 100V, 1Q Integrate DMOS Device

e 420mA Current Limit for MP8001
810mA Current Limit for MPS8001A

e Open Drain Power Good Output

e SOIC-8 Package

APPLICATIONS

VolIP Telephones
Network Cards

Security Camera Systems
Safety Backup Power
Remote Internet Power

All MPS parts are lead-free, halogen free, and adhere to the RoHS directive. For
MPS green status, please visit MPS website under Quality Assurance. “MPS”
and “The Future of Analog IC Technology’” are Registered Trademarks of
Monolithic Power Systems, Inc.
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MP8001, MP8001A — IEEE 802.3af POE POWERED DEVICE CONTROLLER

ORDERING INFORMATION

Part Number Package Top Marking Free Air Temperature (T,)
MP8001DS* SOIC-8 MP8001DS -40°C to +85°C
MP8001ADS** SOIC-8 MP8001A -40°C to +85°C

* For Tape & Reel, add suffix —Z (e.g. MP8001DS-2).
For RoHS compliant packaging, add suffix —LF (e.g. MP8001DS-LF-2)

** For Tape & Reel, add suffix —Z (e.g. MP8001ADS-2).
For RoHS compliant packaging, add suffix —LF (e.g. MP8001ADS—-LF-Z)

PACKAGE REFERENCE
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ABSOLUTE MAXIMUM RATINGS W

Voo, RTN oo, -0.3V to +100V
PG, DET ..ot -0.3V to +57V
T -0.3Vto +7V
CLASS ..o -0.3V to +12V
Continuous Power Dissipation(T, = +25°C) @
......................................................... 1.19W
Junction Temperature..........cccccevveeveeeeennn. 150°C
Lead Temperature ...........cccuevvvvvevennennnnnns 260°C
Storage Temperature............... -65°C to +150°C
Recommended Operating Conditions 3
Supply Voltage Vin.coooovveiviiiiiiii 0V to 57V
Output CUIreNnt loyt «vvevvereeveerneeeeeineeeens 0to 0.4A
Operating Temperature.............. -40°C to +85°C
Junction Temperature.............. -40°C to +125°C

Thermal Resistance ¥ 6;n 0;5c

Notes:

1) Exceeding these ratings may damage the device.

2) The maximum allowable power dissipation is a function of the
maximum junction temperature T; (MAX), the junction-to-
ambient thermal resistance 6,4, and the ambient temperature
Ta. The maximum allowable continuous power dissipation at
any ambient temperature is calculated by Pp (MAX) = (T,
(MAX)-TA)/0;a. Exceeding the maximum allowable power
dissipation will cause excessive die temperature, and the
regulator will go into thermal shutdown. Internal thermal
shutdown circuitry protects the device from permanent
damage.

3) The device is not guaranteed to function outside of its
operating conditions.

4) Measured on JESD51-7, 4-layer PCB.
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MP8001, MP8001A — IEEE 802.3af POE POWERED DEVICE CONTROLLER

ELECTRICAL CHARACTERISTICS

Vpp = 48V, all voltages with respect to Vss, Vss = 0V; Rper = 26.1kQ Rciass = 4.42KQ R m =178kQ,
Ta = 25°C, unless otherwise noted.

Parameter ‘ Symbol ‘Condition ‘ Min ‘ Typ ‘ Max ‘ Units
Detection
Detection on VDET_ON VDD:VRTN:VPG:]--gV 1.9 V
Detection off VDET_OFF Voo=Virtn=Vpe=11V 11 V
Detection on/off .
Hysteresis Vper 1 |Falling below 11V on Threshold 0.2 \Y
DET Leakage Current VDET_LK VDET:VVDD:57V1 Measure |DET 0.1 5 UA
Vvpp=VRrTn Vpp= 3V 135 140 145 MA
Detection Current loeT Rper=26.1kQ,
Measure lyop+Hrm+lper Vpp= 10.1V 405 420 435 MA
Classification
VcLass Output Voltage Veo Over a Load Range of 1mA to 41.2 mA 9.6 10 10.3 \%
RCLASS:442001 lSSVVDDS21V (guar by VCL) 2.2 2.4 2.8
RCLASS:95301 lSSVVDDS21V (guar by VCL) 10.3 10.6 11.3
Classification Current lciass | Relass=549Q, 13<V\pp<21V (guar by V) 17.7 18.3 19.5 mA
Reciass=357Q, 13<Vypp<21V (guar by V) 27.1 28 29.5
Reciass=255Q, 13<Vypp<21V (guar by V) 38 39.4 | 41.2
Classification Lower ..
Threshold VeL on  |Regulator Turns on, Vypp Rising 10.2 11.3 13 \Y
Classification Upper -
Threshold Vcu ore | Regulator Turns off, Vypp Rising 21 21.9 23
Veun | Hysteresis 0.4
IC Supply Current Vpp = 17.5V, CLASS Floating, RTN Tied to
during Classification In_ctass |55 300 | 500 WA
Leakage Current ILEAKAGE VCLASS =0 V, VVDD =57V 1 UA
Pass Device
On Resistance Rpsiony | IrTn=300mA 1.0 1.2 Q
Leakage Current lsw ik | Vvoo=VrTn=57V 1 15 MA
. MP8001 380 420 460 mA
Current Limit ILIMIT VRTN::I-V
MP8001A 720 810 900 mA
Inrush Limit | Vern=2V, R n=178kQ MP8001 120 150 200 mA
e R MP8001A 290 | 330 | 370 | mA
PG
Latch off Voltage -
Threshold Rising(5) Vrn Rising 9.5 10 10.5 \%
Latch off Voltage .
Threshold Falling® Vemy Falling 1.2 v
PG Deglitch® Delay Rising and Falling PDG 75 150 | 225 us
Output Low Voltage lpg = 400 pA 0.12 0.4 Vv

MP8001/MP8001A Rev. 1.2
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MP8001, MP8001A — IEEE 802.3af POE POWERED DEVICE CONTROLLER

ELECTRICAL CHARACTERISTICS (continued)

Vpp = 48V, all voltages with respect to Vss, Vss = 0V; Rper = 26.1kQ Rciass = 4.42KQ R m =178kQ,
Ta = 25°C, unless otherwise noted.

Parameter Symbol |Condition Min Typ Max | Units
Leakage Current Vpg =57V, Vgin=0V 0.1 1 MA
UVLO
Vvop Rising (including 1.4V Diode dro 38 40 42
Voltage at Vypp oD - = g (. : g , P) \4
Vypp Falling (including 1.4V Diode drop) 30.2 | 315 | 328
Thermal Shutdown
Thermal Shut down . o
Temperature Trise Temperature Rising 135 C
Hysteresis Thvs 40 °C
Egi;T;l(s)ShUt down Tcount | Events Prior to Latch off 8 counts
;r/r;ﬁ;rgg(ls)c ounter Reset Vcrst | Must Drop below Classification Range 10.8 \)
Bias Current
. Vpp = 48V, Pins 5, 6 Floating
Operating Current lovoD) Measure hop 240 450 MA
Notes:
5) Guaranteed by Design.
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MP8001, MP8001A — IEEE 802.3af POE POWERED DEVICE CONTROLLER

PIN FUNCTIONS

Pin # | Name |Description
1 ILIM | Startup I» Value Set (optional at this point).
2 CLASS | Classification Resistor.
3 DET |26.1kQ Detection Resistor.
4 VSS |Negative Power Supply Terminal.
5 RTN | Powered Device Negative Power Terminal.
6 PG Power Good Indicator.
7 NC No Connect. Possible post-package trim input.
8 VDD | Positive Power Supply Terminal.

OPERATION

The MP8001/MP8001A operate in the manner
described here and in the IEEE 802.3af
Powered Device (PD) Specifications. These
devices (along with the power sourcing element
(PSE)) operate as a safety device to supply
potentially lethal voltages only when the power
sourcing element recognizes a unique, tightly
specified resistance at the end of an unknown
length of Ethernet cable.

A 26.1kQ resistance is presented as a load to
the PSE in Detection Mode, when the PSE
applies two “safe” voltages of less than 10.1V
each while measuring the change in current
drawn in order to determine the load resistance.
If the PSE “sees” the correct load, then it may
either further increase the applied voltage to
enter the “classification” range of operation or
switch on the nominal 48V power to the load.

The classification mode can further specify to
the PSE the expected load range of the device
under power so that the PSE can intelligently
distribute power to as many loads as possible
(within its maximum current capabilities). If a
classification resistance is not present, the PD
load is assumed to be the maximum of
approximately 13 Watts. The classification
mode is active between 14.5V and 20.5V.

The main power switch will pass a limited
current above 31V, charging the external
DC-to-DC converter’s input capacitor in a
controlled manner. The charging will continue
until the controlled current drops below the
either an externally programmed limiting level
or 420mA/810mA, depending upon the RIlim
current setting resistor. The main power switch
is internally thermally protected to 135°C by
reducing the output current using a foldback
technique. The required power dissipation of
the IC drops from the allowed peak value of
24W (420mA x 57V) to 0.18W ((420mA)* x Ron)
during the normal operation at turn-on. The
minimum allowed capacitance of 5uF will
charge in 500us. A larger capacitor will take a
proportionally longer time to charge due to the
constant current charging method. If a capacitor
that is too large will overheat the part and force
it into thermal shutdown. The IC will reattempt
charging for a number of cycles but ultimately
will be shut down until the input voltage from
the PSE is recycled. This is the way the IC
protects itself under overload and/or shorted
conditions.
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MP8001, MP8001A — IEEE 802.3af POE POWERED DEVICE CONTROLLER

BLOCK DIAGRAM
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mps MP8001, MP8001A — IEEE 802.3af POE POWERED DEVICE CONTROLLER

PACKAGE INFORMATION
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GAUGE PLANE 1) CONTROL DIMENSION IS IN INCHES. DIMENSION IN
0.010(0.25) BSC BRACKET IS IN MILLIMETERS.
2) PACKAGE LENGTH DOES NOT INCLUDE MOLD FLASH,
e PROTRUSIONS OR GATE BURRS.
rL 3) PACKAGE WIDTH DOES NOT INCLUDE INTERLEAD FLASH
o 0.016(0.41) OR PROTRUSIONS.
0.050(1.27) 4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING)
SHALL BE 0.004" INCHES MAX.
5) DRAWING CONFORMS TO JEDEC MS-012, VARIATION AA.
DETAIL "A" 6) DRAWING IS NOT TO SCALE.

NOTICE: The information in this document is subject to change without notice. Please contact MPS for current specifications.
Users should warrant and guarantee that third party Intellectual Property rights are not infringed upon when integrating MPS
products into any application. MPS will not assume any legal responsibility for any said applications.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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