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Ta MARKING
TYPE LOW HIGH TSSOP-20 PowerPAD™
Standard 305V 39.3V TPS23750PWP TPS23750
—40°C to 85°C
Legacy 305V 351V TPS23770PWP TPS23770

N T=71)=LDIFEE. TNA X B4 TORREICREMFIFTTL W,
Q) BRIFDINy r—THLVTHRFFBRICOVTIE. CORF1 AL MDERICHD [ Xvsr—T - AT 3] 28BT3Hh. £LETIOWebH 1 b
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(www.ti.com) % 28

xR A
Vs & 2. BYEREREN RN 5 L ERY)
UNIT
Input voltage range (@) RSN, COM, RTN, SEN -0.7 Vto 100 V
Input voltage range AUX, VDD, DET, SENP -0.3Vto 100V
Input voltage range®) [Vgias, BL, TMR, FB, COMP, FREQ, RSP, MODE] to RTN -03Vto6.5V
Input voltage range [GATE or AUX] to COM -0.3Vto20V
Input voltage range [RSN to RTN] and [COM to RTN] -0.3V1t0 03V
SENP to SEN -0.3Vto 100V
Input voltage range @) CLASS -0.3Vto12V
Sourcing current AUX Internally limited

Veias Sourcing current

Internally limited

Sourcing or sinking current, COMP Internally limited
Average sourcing or sinking current, GATE 25 MA/ms
HBM ESD rating 2 kv
ESD - system level (contact/air) at RJ-45 (4) 8 kV/15kV
Continuous total power dissipation See Dissipation Rating Table
Ty Maximum operating junction temperature Internally limited
Tstg Storage temperature range —65°C to 150°C
Lead temperature 1.6mm (1/16-inch) from case for 10 seconds 260°C

(1) MMERERULEDZ ML RE, BGHEI XA -V ERRBIIEADZZEPHVET, ChEXAPLIADERDAICDOVWTRLTHY . ZDTF—2Y—FD
[HRBERM] CRSNZEEBADRETORYUBOBEERFEIEETN TV E LA, BURAEROREICRHEEC & ARROEBHICHELS

ABDZENHNET,

(2) Vgry > 80V Clgry =0T F o 80V THRKlgry = 500mAT T,

(3) CLASS. DET. GATE. FREQ. Vgps. 8L UTMRICEANBBERZ IR L LV T L,

(4) F40MRI-45(23F L T RI4BDECRE., BLUPEL EHABEEL —ILORICEHMEI N ZH—YBET. T/N1 ACEENE L 4 LFRfE
(EN61000-4-2, 1999(Z#HL)
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MIN NOM MAX | UNIT
Vpp Input voltage range©) COM, SEN, SENP 0 67 \Y
FB, COMP, MODE, BL 0 Veias
Input voltage range AUX to COM 0 16 \
RSP to RSN 0 1
AUX 0 2
Sourcing current Vgias 0 2 mA
COMP 0 2
Qg GATE loading 20 nC
AUX load capacitance 0.8 25 uF
Vgias load capacitance 0.08 1.5 uF
Rrreq 30 300 kQ
T, Operating junction temperature range -40 125 °C
Ta Operating ambient temperature range -40 85 °C

(1) RSN, COM. 8L URTNIREWHER T ZLENHNE T, /Ny VEEERFERRE . SENPIIVppllHERE L &9, /Ny VEREREE. EQOHAL -
ICERLET,

(2) TMR. FREQ. CLASS. DET. Vgjag. #SUGATEIS. SHEBTEREI L H LT 280N,

(B) BNATADENHE T, EEMBBENFINERE LB BEVHNET,

o M2 R S
ERHEES
0 0 0 0 0 MAXIMUM POWER RATING
PACKAGE W | ocw | ccw® | ccw® | ccive w)®
PWP (TSSOP-20) 1.4 26.62 32.6 151.9 73.8 1.2

(1) #EEEE /Ny RO,

(2) HIEL AT MIDWTIE, TIO K¥ 1 x> FSLMAC02EZ BB L T &V, ThRENZ M T =20, ZHEHLE LOBETT,
(3) BkEAMR 2DONEBE) ICIT HIEDECHR T, BiR/Sy REFAMILTVERA(T—Z FT—X),

(4) BkEMREE X2, TL—>x2M48) T BJEDECAHRX T, EiR/Nv KIZFAMFLTVWEE A,

(5) TIOHREL A7 b LUEBRESSCICEIVTVET,
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~40°C < T;< 125°C. Vpp — Vgg =48 V, #HCEBRD 4 LR . Vpp. CLASS. DETHVgg# &% E L. DTN TOE > BEIXRSN.
COM. RTNZE# & LT EF (RSN, COM. RTNIEE UMIHEEHE) o 4FICFCRD %4 WFR Y . SEN = MODE = BL = RSP = RTN. FB = Vpjas+
SENP = VDD‘ CTMR = 1000 pF\ CVB|AS= 01 ].LF\ CVAUX = 01 HF\ RFREQ = 150 kQ\ RDET = 249 kQ\ RCLASS = 255 Q\ GATE‘;%%

. VapsB & CAUXICHMEBETR 4 L C ¥

DC/DCa> FO—F&f
ZOHWHIBRY . RTN = Vs TT

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
BIAS SUPPLY (VBIAS)
Vgias Output voltage | 0 <l oap <5 mMA 4.60 5.1 5.5 | \%
AUX SUPPLY (AUX)
Vaux Supply output voltage 18 V<Vypp-com <57V, 0 mA<Ipyx <10 mA 10 11 \"
Current limit Vaux =0V 12 235 28 mA
OSCILLATOR (FREQ)
Duax Maximum duty cycle 5&?:8;;% Iéfgyi r\i/scir?giozs%go\?al’l\innogDE = Vgias, Measure GATE 48.8 49.2 495 %
MODE = Vgas, Vcomp = 3 V, Measure at GATE
fosc Oscillator frequency Rrreq = 30 kQ 435 487 565 kHz
Rereq = 150 kQ 90 100 110
ERROR AMPLIFIER (FB, COMP)
COMP source current 0<Vcomp<4V,FB=RTN, Vyg =25V 25 mA
COMP sink current 1.2V < Veowmp £ Veias, Vivr =25V 2.4 mA
VRer FB regulation voltage Veomp =25V, Viug =25V 1.47 1.50 1.53 \%
Open loop voltage gain 1.2V<Veomp <4V, Viug=25V 80 dB
Small signal unity gain bandwidth Veomp =25V, Viug =25V 1.5 2 MHz
COMP input resistance MODE = Vgjas, 1.1 < Vcoup £ 4.4, Vrur =25V 70 100 130 kQ
FB leakage (source or sink) 0<Vpg<Vpgas, ViMr =25V 1 uA
SOFT START TIMER (TMR)
Source current TMR charging, V1yr between lower threshold and clamp 38 50 62 uA
Ratio of source/sink current 10 11 -
ON duty cycle MODE = Vgas, Vcomp = 4.4 V, Second cycle and beyond 9.1 10 %
CURRENT SENSE (RSP, RSN, BL)
Current limit threshol Voap o Ut ihe dty cycls Swiches from 50% to e minmum | 0 2% Y
Fault current threshold '\\/AF?SEE; Xﬁiﬁ:ggg pzufs.gsv(;c\::L’\:R =2.5V, Increase 070 0765 0.83 Vv
Vrsp - rsn = 0.6 V, Vayx = 12 V, MODE = Vgjas, Vcomp = 4.2 V,
Vg = 2.5 V. Measure 50% of VgateT to 50% Vaared
Minimum propagation delay, BL floating 40 60 90
tBLnk Current limit delay Blanking period (pulse width above minimum), BL connected to 45 70 95 ns
RSN
Blanking period (pulse width above minimum), BL connected to 70 105 140
VBias
RSP current \F/HR;?*; \ia'é‘j’ \'\//I OIF?SE :o\LfrBé?r?é Vooup =4V, 25 4 8 uA
GATE DRIVER (GATE)
5 mA source, Vpayx =12V 11.9
Output voltage swing \
5 mA sink, Vayx = 12V 0.05
Peak source current Vaux = 12V, pulse test 0.33 0.58 0.8 A
Peak sink current Vaux = 12 V, AC test or pulse test with TMR = RSN 0.7 1.0 1.3 A
VOLTAGE TRANSLATOR (SEN, SENP)
(SENP - SEN) regulation voltage ZrLMpFiifTe%S V, Measure with servo loop that includes the error 1456 1492 1526 v
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DC/DCO> FO—5E (EX)

ZDESICBRY . RTN = Vgg T

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Translator output resistance \éi;"‘:z@’i:/ksh:\;’ TMR = RSN, Irg = 0 uA and 10 uA, 11.25 15 18.75 KQ
SEN sinking current Vsenp-sen = 1.50 V, Vryr = RSN 1 uA
SENP sinking current Vsenp-sen = 1.50 V, Vrur = RSN 17 225 28 A
PoEZB
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
DETECTION (DET)
Offset current DET open, Vpp = Vgrn = 1.9 V, Measure lypp + Igtn + Isene 0.45 4 A
Sleep current DET open, Vpp = Vgrn = 10.1 V, Measure lypp + Irtn + Isenp 5.6 12 A
DET leakage current Vper = Vpp = 57 V, Measure Ipet 0.3 5 A
Detection current FTN = Voo, Measure Ivop + Iy + | Yoo =14V oL % 587 pA
pEeT + lsene Vpp =10.1 V 395 411 417
CLASSIFICATION (CLASS)
RTN = Vpp, Measure lypp + Igtn + lpeT + Isenp
RoLass = 4420 Q, 13<Vpp <21V 2.2 25 2.8
RoLass = 953 Q, 183 < Vpp <21V 10.3 106 11.3
loLass Classification current mA
RoLass = 549 Q, 183 < Vpp <21V 17.7 18.3 195
Reolass =357 Q, 13<Vpp <21V 271 28.0 295
Reolass =255 Q, 13<Vpp <21V 38.0 394 412
XZESN Classification lower threshold S;:tuellt:irsturns on, Voo fising 10'? :172 13'(; \
Veu oFfF Classification upper threshold Regulator turns off, Vpp rising 21 21.9 23 Y
Veu H Hysteresis 0.5 0.83 1
PASS DEVICE (RTN)
On resistance lrTn = 300 MA 0.60 1 Q
Current limit Vein=1V 405 450 515 mA
IINR Inrush limit Vern=1.6V 100 140 180 mA
CONTROL
Inrush current state termination Irr falling from Iing, IrTn/liNg 0.85 1.00
uvLo
Vuvio R Vpp rising, monitor gty 38.4 39.3 404
Vuvio F Standard UVLO threshold Vpp falling, monitor IgTy 29.6 305 315 \%
Hysteresis 8.3 8.8 9.1
Vuvio r Vpp rising, monitor Igry 34.1 35.1 36.0
Vuvio F Legacy UVLO threshold Vpp falling, monitor Igty 29.7 305 314 \
Hysteresis 4.3 4.5 4.8
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BEXREE- 24
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
BIAS CURRENT
lvbba Quiescent current 1 1.3 mA
Operational current COMP = FB 1.1 14 A
COMP = FB, Rrgrgq = 30 kQ 1.3 175
Off state current RTN = COM = RSN = Vpp, Vpp =33 V 0.18 05| mA
THERMAL SHUTDOWN
Shutdown temperature Temperature rising 140 °C
Hysteresis 17 °C
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TN RIEER

TMR[CI] 10 20 [1TJ FREQ
FBLCI]2 19 [T BL
COMP 1] 3 18 [T 1 VBias
SEN[I |4 17 T 1 MODE
NC 15 16 [ 11 AUX
SENP [T 6 15 [ 11 GATE
Vpp I 7 14 [T COM
DET[I]8 13 [ T1 RSN
CLASS 19 12 [ 1T] RSP
Vss 1] 10 11 T RTN
2. YVE
Ly |
imFH%EE
TERMINAL
/0 DESCRIPTION
NAME NO.
TVR 1 o AXN=%-V 7 h-ZXZ— rB L VHiccupZ 1 YDIFAE > TT, RINEDEDF v /¥ RICL W), VT M2 &=k EHiccup
DEAITHPRESNET,
FB 2 | OALN—RREERBEREA N, RMERBFEIRTNICERL X7,
COMP 3 /o DAL N—ZREERREDS LUOPWMT Oy 7 AH, COMPIE, HEBEEEERSES LU T R TAI UL —RICLBIN—TH
HEZIIPWMEIEICERL T,
SEN 4 | BELANN-FFLRAL—EDEAAABFIVA =TI T4 AT —TILEFIE, RTNICERLET, I XL —2{EH
BEIC I, HIBIL— T & > TSENDSEMP & W1SVIRWMEICHIEREE hE§, @, O—HA K- XMy F- Ny 7-02>N1N—2%
THERAINET,
NC 5 - B L, ASBIERIEHY E A,
SENP 6 | SENE EBIFERENBZIEEL AN FTLIAL—2DOE) 77 L RXEE, P AL —2FAFICIELF2L—Y 3 8
EOEBIL — VIR L. ZhUN0EE VoL E T,
Voo 7 PWR |EEEAN.
DET 8 o @ﬁ??ﬁyothmﬁcmsmﬂmﬁéﬁﬁvézt?\ﬁﬂt&ﬁ??v%%ﬁbiToﬁw¢uwﬁu7»ﬁ7>
CLASS 9 (6] POEDDHEE >, Vgg & DEICHEM AR L T, POETNA XU F X EFHELE T, BHEFBBIOVICTLT v TEhE T,
Vss 10 PWR |PoE7 1+ — KD 5DETBEAN (BEHORT U v IDHE) .
RTN 11 | ZAyFrFENEZPoEEHA, RTNIE, A>N—2DBEDANL —ILTT, COM$B LURSNIE. RTNICERET 2 LEN %
ET,
RSP 12 | AL IN—ZDRA v F > 7MOSFETE Rt > IEHICERE L £ T (EF t > JIBROIER) .
RSN 13 | JAXN=—2DAXA yFL>IMOSFETER > ZX-UT 7L X (ERtL ABHROEH) s L OE#ESF7FIOT-UE—2(F
F2K), RTNICIEER LT,
COM 14 | A2 N—2DOMOSFET4# — k- K54 NERD Y 2—>, RTNICERL T,
GATE 15 (o] ALN—BDRA vy F L JIMOSFETHS — b K54 7,
AUX 16 /0 ALN=2DF— b FFANER, 10VEHAL. RK16VEAHTEE T, COMEDREIT/NA INZ-F v /NS R EERL
9,
MODE 17 | |BEEEESRET A XI—TUT 358, VoaslERmLE T, ZhA0EE . RINICERLE T,
Y 18 o a2 N—2DREBSVINA P RAEBRHED, AT+ Dy TSONATXZHERLET, RINEDRIZ/NA /X - F v/
BIAS ANPBETT,
BL 19 | ALN—BDERELR-TIF LT8R, 7I7oF L7 RMNITRHEE. 7JO-T > JDEFICLET, FVEIR
DiFEIE. BLERTNICER L E T, RVWEIBRDBEIE. VgasllERL 7,
FREQ 20 | RINEDREICIEMEERT D2 E T XMy F U TRABBNPEESNET,
PowerPAD - pWR |PEBTVss B E N TVE T, F/ N REBRED L —RUCE— b > 7T BEDIHEALE T, Vot M ITBRT 512

BrHNET,
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SEN [

FB |

compP [
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TMR |

Vpbp

CE »| REG. : > VBlAs
Translator
osc. ——[LI" 1
CLK |
ENABLE
VDD_’ REG. T 4 : >AUX
uvLoO
CE—>] & "
OVLO c'n‘
RUN —/  statE < GATE
LATCH COM w I | DRIVER
PWM L
ck P @ GATE
+ y f
R
- — COM
. o
N CURRENT
N
C = < LIMIT COMP. <__JBL
wn
aulg 93 [ s =
« DELAY
€ | > * ] RSP
| SOFT § 20 KQ FAULT +_I
START COMP.
P X4 % O
¢ > and [€
? CNTR l«—CLK —/
< FAULT 0.75V
cTL | RsN
—>> RUN
SHAl >
CE
11.3 Vand D DET
93V T etect |
Thermal oTsD _I
shutdown 0 = Hot
Class
219V High CLASS
and o0V |
) 21.28v | T 1/ Regulator
RTN SMPS
CE
UVLO UVLO
OTSD
205V SMPS
and —-
18V oTsD
RTN —_— I
b N RTN | 375us Current
15V j [ | limit RTN
and | M | "_CI
12V 1
36 mV—s :
uvLO 11.2mV —%¢ I
39.3V
and
305V I §

oTsSD

0.08 Q

Vss
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BL CONNECTION

BLANKING OPERATION

Open None (Minimum current-sense loop delay)

RSN

Minimum plus 70 ns

VBias

Minimum plus 105 ns

xR 1. BLO#4Hi

e LR

AUX — Zovvid, WDV Y IN—=4 IS4 T 2L ¥ 4
V—ﬁ‘f—b+747%ﬁ‘bivﬁbmﬂ/h—ﬁﬁﬁ
B ICEBEA G T 55V X 2L — 2 OBEARTY., BHEOD
VN ZBERIZZOE VICEBEEIMNT 2 22T, $hFEE
H® . TPS23750D W LA &#KET 5 Z &N TE 3, K8V
DUVLOTVaux.comZ i s Z Lok, A5 4 7
A TOMELHEEY, £, IVNN—2BBFET Y77 b
BRI K D A 7 ZBROMEHIE, Vouxh'17.5VEB A T L
HUEBEAICICEH#L T,

AUXE COMDIZ, 0.8uFLL EDKESR/ S A /8% - F v /8y
R e B ERD D £F,

BL — ZOY Y &HHLT, HFEDT 7 v+ FEfE4ERT
XFd, 7T VFVIHERIZ. GATED ‘N A7 12k - BE
O OM, £ ¥ 2 XN 7=MOSFETEHiIZ & > TPWMEK L U
TR Y SV =43 b ) » FTEOEBEE T, ZhiTkD,
7=t EEE R & OSSR O RIEERIC &K > Ta v
L= AHRFS> TP HENBO%BSIENTEET, TD
BIEERIZ, FRe Y, 7394 GREIR, BLU T4 2034
A K> TRELHELEZITET, BLEY AT VDL E
D/ NEEERERNZ . BHRERI Vv -4, avy s BLO
F—bt FIANCkoTREDE T, RUITRT LT, 200D
BRI ATEIERERE A BN T % £9, BLAA — 7 VICLCRCT 4
LA EFHTE LT, XHIEVEBIERMEEL LN TE
E3

CLASS — CLASS & Vgg® Mz $#:5t X 1% SR TR o assl= &
0. PoED M ERERE N HEIT ShE 3, ANEEHN13V~21VD;
A, BFIERCcIAssE W L TVpp 2 BEI X AT %, /JakkRe
12k 0. PDROUELEFYEBNEIEPSEIRT I LA TEX
. ThaeRATRLET,

CLASSIEHTIZIE. FeAT5msO., F10VAEIN Sk 4. bt
D7y MECERKIE, ZOMERIFICOREEDS BERBH D £5,

CLASSE Y %275 v NI LT3 D 8 A, HiEXh3
CLASS 0454113, FBIFMENr 12, TPS237500 JEI 12 ki X h
TWBRERIINTET) — &L UTHREL £,

COM — 24 vy F v LFiL—L- =L+ - FIA41DY

A=V, ZOEBIE. JAX-F9 T v ERNMRUCHZ S

728 IZRTN¥ K ORSNZ2 5 WER Tl E T E 28, Sk 1
TIZHIZRSNH K URINE#fi L T < BBV H D 7,

COMP — TPS23750i%. fERMOBEHRE—F -3V ba—7
T3, COMPY v id, BEHIHEIL — 7 OF LR ) & Bt
FIEL—-TDV T 7L Y ZANEOMOEARERL TV E
¥, ZOXHNIE. COMPEFBORBICHE I NS, L— THiE
R OPERIIPHT AR TEDTY,

COMPOFfiEIZ. MODEIZk > CEE & h%¥, MODE%

NIZEsR T2 &, NEBORRERIER A XA — TNk D £3,
MODE % VppastZ #4597 % & . NESD IR 23COMPA 5 Y] 1
B, 74 b hy 7T EEEPWMI VS0 — 2 AFRIZT 4 —
FCT&Ed, ZOE— FTiE., COMPYE ¥ ZRIN & VgasD T
DOAFH L TL &0, WEHR?T 4 AT —-T LD L ¥, FB
ARTNICHEREL £,

BT — FHIEFEM O COMPEE X, 1.35V~4VAT7,
1.35VARIMD COMPEIEIZH L TIE, 2 V3= 2D A4 v F v
IR EhET, COMPETLH4.1VE LM% &, TMRMIE
Z3HiccupBfE & FIE L £ 3, WEOF %@W“&ﬁmbfng
4. Hiccupt 4 2 LD F 7 BRI H1IZCOMPA I 12
20 ET,

WNEBDFEERER AT 2 5 4 T & 2id, COMPH 1% 4 —
NW=FIATLHENTLEZE, HiESRSKEEREY — A
BXUY v o LT, HWEEBHPKREL LAT20RELD D &
T, WiEBORERMIESR 2 AT 254, TMR%E “o—" (ZL
TaAVN—BEFTIZFTBIENTEE S, 75 AABMIES
BrOREIZ & D, COMPAZOfIR “u—" BEL FES &,

RAEMIRRIXER A Y - A LE T,

802.3af CLASS
PD POWER RcLass CURRENT
CLASS W) @ LIMITS NOTE
(mA)

0 0.44 -12.95 4420 1% 0-4 Default class

1 0.44 - 3.84 953 £1% 9-12

2 3.84 -6.49 549 +1% 17 -20

3 6.49 — 12.95 357 +1% 26 — 30

4 Reserved 255 +1% 36 — 44 Treated like class 0

F 2.0
¥ 1,
EXAS

INSTRUMENTS 9



DET — DET& VppDiZiZ, 24.9kQ +1%DikHt (Rppr) %
¥l ¥, Vpph14V~10.1VOHFH D & X2, Rpprae AN 5
L ET, BHEROE®. 54 VBEN12VERZ
B8 1 3RpEr 2 VIO BEL 97, Rppra BB L CANE A 4 —
FREARIE T 2 2 e nTE T,
FB — M#DC/DCa v /3 — 2 A MiE s O Kz A 1 ¢§ . FB
i, WHEBEEMES KUV —THiEO-»IcEH I, Jit
BL—THL XL - g YRBNOEA. FBIZ1SVIZAD
%3, MODEZflH U CRAEMIE#HRE2 T 4 A2 —TL§ 5
A3, FBERTNICE T 20 E 2’ H D £3, SENEZFEHAL T
4 X3 =TI ULEHEEAE. WOV~ F 5V AL —RIFZDOE Y
ERkQDY — R -4 V=&V ZTHEI L 1,

FREQ — FREQ & RTNODBlIZ#2#5i L 2244l k> T, T vy —

BDAA 9 F VTP REESNET, ZOBERIZKD., B
SEERL T 4 L2 ) VOB A LIS, BMEORE %
TPS23750% i L 7=3GHC i lic 7 v 7L — FC& 9, R
PR IE1 % O F P13 100kHZz~500kHz THRE X TV E 548, &
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Vaias Vgias CURRENT LIMIT
VS Vs
LOAD CURRENT JUNCTION TEMPERATURE
5.3 19
5.25 L .
N\ | Tu=15C 17
5.2 < \\
| E N
> 515 \\\ T,=25C Do ™\
2 54 \Qq § 14
]
> 3
5.05 f—t »
T,=—-40°C
5 \\ 11
495 10
0 p 5 s P s 40 20 0 20 40 60 8 100 120 140
I, — Load Current - mA T, - Junction Temperature -°C
3 4
AUX CURRENT LIMIT ERROR AMPLIFIER SOURCE
Vs CURRENT
JUNCTION TEMPERATURE vs
Vcowmp
29 8 T,c25C |
” 7 / Ty=125C __|
~ _g\
25 S~ d N

23

— T,=-40°C
21 N

Current — mA
©
V4
Current - mA
w -

. 1 \
15 0
-40 -20 0 20 40 60 80 100 120 140 0 1 2 3 4 5
T, - Junction Temperature -°C Veomp -V
6 7

ERROR AMPLIFIER GAIN AND FB REGULATION VOLTAGE

PHASE Vs
Vs JUNCTION TEMPERATURE
FREQUENCY
100
Ke Ill_" |4LJC| 1.505
80 . J= 1.504 /_
T, =-40°C ””
. A 1.503
1 o]
c 60 T;=25°C 1502 p
) i 5"
o i U1
P 8 Gain T,=125C o //
c=s 40 H 2 1.501 74
52 | [l £
0
Og T,=25CT] q 2 s
£ 20,4 | HH /
1
T,=125C "] 1.499
v /
1.498 |/
-20 1.497
1 10 100 1000 10000 -40 -20 0 20 40 60 80 100 120 140
f- Frequency - kHz T - Junction Temperature -°C
9 10
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Current — mA

Current - pA

AUX VOLTAGE
VA
LOAD CURRENT
10.6 | | |
T,=125C
10.4 \\ J \
\ T,;=25C
10.2

V// 4N

Voltage - V
B
4
/

9.6

9.4

0o 1 2 3 4 5 6 7 8 9 10
I, —Load Current - mA

X 5

ERROR AMPLIFIER SINK CURRENT
Vs
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20
T,=25C
o —L I
y=125¢ [,/
10 ///
5
/A
0 /
-5 f
-10
0 1 2 3 4 5
Veomp -V
8
TMR SOURCE CURRENT
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JUNCTION TEMPERATURE
60
>
58 yd
56
54
52
50
48 v
46 |—37
/|
aaly
a2
40
40 20 0 20 40 60 80 100 120 140

T - Junction Temperature - °C
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Source/Sink Ratio

Resistance — Q

Current - nA

12

TMR SOURCE/SINK CURRENT CONVERTER CURRENT LIMIT
RATIO THRESHOLD (Vgsp)

VS VS
JUNCTION TEMPERATURE JUNCTION TEMPERATURE

10.08 504
10.06 / S 503
10.04 > s d
/1 S 502
10.02 £
/ g -~
[ V.
10.00 £ 501
S //
P
9.98 / T 500 7
=
9.96 -
/ € 499
9.94 g
3 408
9.92 [y ©
9.90 497
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
T, - Junction Temperature -"C T, - Junction Temperature -°C
12 13

GATE OUTPUT RESISTANCE
VS
JUNCTION TEMPERATURE

GATE PEAK DRIVE CURRENT
VS
JUNCTION TEMPERATURE

20 13
18
< 1.2
16 - ,// i N
GATE = High ‘/ \\ Sink
" ~ 1.0 ™
12 P < \\
A - 09
10 L c T~
é £ o8 S~
8 - 5 ~N~
6 — | ° o
. ’//’ GATE = Low 06 N Source
\\
2 05 — ~—_
0 0.4 ~
-40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Ty -Junction Temperature - °C Ty - Junction Temperature -°C
15 16
SEN SINKING CURRENT (SENP - SEN) REGULATION
Vs VOLTAGE
JUNCTION TEMPERATURE Vs
JUNCTION TEMPERATURE
150 1.490
140 1.489
130 \ 1.488 / \\
120 \ S 1.487 /| \\
110 \ é, 1.486 \\
100 \\ % 1.485
>
90 \\ 1.484 \
80 N 1.483 \
N \
70 \\\ 1.482 N
60 1.481
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140

T, - Junction Temperature - °C
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T, - Junction Temperature - °C
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Current —pA

Current - uA

Resistance - kQ

RSP SOURCE CURRENT
VS
JUNCTION TEMPERATURE

5.0 »
48 -
4.6
44 A
v
42 /
rd
4.0 /
V

38 /

/
3.6 /

/
3.4
3.2
3.0
-40 -20 0 20 40 60 80 100 120 140
T, - Junction Temperature -°C
14
SENP SINKING CURRENT
vs

JUNCTION TEMPERATURE
29
27 >

v d

25 / v
23 /

/|

fiyd

4

17
40 20 0 20 40 60 80 100 120 140
Ty - Junction Temperature - °C
17
TRANSLATOR OUTPUT
RESISTANCE
Vs
JUNCTION TEMPERATURE
19
18
HIAN
16
15 NG
14 \‘\
N
13
12
11 |-small Signal Series Resist:
oL 1 1 [ [ |

40 20 0 20 40 60 80 100 120 140
T, - Junction Temperature - °C
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Current —pA

Response Time — ns

(Vpp + RTN + SENP) DETECTION

PoE CURRENT LIMIT

MAXIMUM DUTY CYCLE

CURRENT Vs Vs
Vs JUNCTION TEMPERATURE OSCILLATOR FREQUENCY
SUPPLY VOLTAGE
6 T T T 452 49.50
During PoE Detection 450
° Ty= 1|25°c 448 /// 49.25 Ta=2¢
DS =
. | \/ M5 /' | T,=125C L~
T, =25C / / g 444 ;§ \//(/
3 / / I 442 O 49.00 i
/ / / E 440 g Z= = =40
/ / - [=] <
2 / // (1= " / £ fom
J=" )
; / / 436 ]
% 434
0 é 432 48.50
0 2 4 6 8 10 12 40 20 0 20 40 60 80 100 120 140 0 100 200 300 400 500 600
Vpp- Supply Voltage - V T, - Junction Temperature -"C Oscillator Frequency - kHz
21 22 23
CONVERTER CURRENT LIMIT BLANKING TIME OSCILLATOR FREQUENCY
RESPONSE TIME Vs vs
Vs JUNCTION TEMPERATURE 15000/RgReq
JUNCTION TEMPERATURE
75 130 700
120 ,
70 / / 110 g 0 //
/ 2 ~{_ BL=Veias | s00
/ I 100 =~ > y
65 2 ~—— g /
/ g =~ g 400
y 2 & g /|
60 7 g ~ i 300
/ (] P BL = RTN 5 /
/ o m " 200
[ — =
55 v 60 z
L~ 50 S 100
50 40 0
40 -20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140 0 100 200 300 400 500 600 700
T, - Junction Temperature -"C T, - Junction Temperature -°C 15000/ Rppeq - kHz
24 25 26
PD DETECTION RESISTANCE OPERATING CURRENT ( lypp)
vs Vs
VOLTAGE, Vp, JUNCTION TEMPERATURE
30.0 T T T T T T T T 1.6
o] Includes 24.9 k2 and HDO1 Bridge 15 | | |
x : . -
| 275 ! ! ! 14 -gpera“ng 30 kQ = ]
§ 802.3af Limits (FREQ) |
§ N 13
b 250 - < 1ol
4 E
T 802.3af Limits £ 11| Operating =
S 225 : 8 10|-Rreq)=150ke__| et~
° 5 L~ e
2 O o9 T .
o 200 C/ Quiescent
o 082
& RV = (Ve - 1Vpp 1) 07
17.5 [ T R I o5
T2 3 4567 8 9 100 40 20 0 20 40 60 80 100 120 140
Voltage, Vp| -V . o
T, - Junction Temperature —°C
27 28
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INTERNAL DISSIPATION MODEL

Isolated converter with | p _
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[VAUX x Qg x f] + [VAUX X IINTERNAL] + [ (Vaux = Vaias)* IOPTO]
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out AUX override

+

[VDD x Qg x f ]+[VDD X IINTERNAL]+[ (Voo = Vaias) * IOPTO]

Nonisolated converter | p _
with AUX override
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P N = 5V x 1.5A/0.85 = 8.82W

(44V - 2 x 0.75V) + \/(44V -2X 0.75V)2 - 4 X 8.82W X 20Q

Vbp = 5 = 37.84V
2
P= (%854"\‘?) x 10| +[37.84V x 10nC x 200 kHz] + [37.84 V x 2.2 mA] = 0.213W
T, = 65°C + (0.213W X 45°C/W) = 74.6°C
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EASM (DN T
PWP (R-PDSO-G20)

Z DPowerPAD™ S or — 1213, SHie — b ¥ v 2 IS
Pt d 5 KO ICikEt &hk, B L0 —~vIL -8y P33
XhTWET, ZOHF—vIiL-sSy F4 7Y ¥ b MK (PCB) I2
HAEEM T 5L . PCBAE— Yy 2 LTHATE 27,
Flo, =L -ET7EMHHALT, =L ISy FETTV
F-7V— V7 3PCBIICHEI S =kl a e — b & v 7k
WICHEEERT A LN TEE T, ZOFIHNIKD, IC1H5D
Angnmut shxd,

PowerPAD™ S ) - — 21220\ T OB R OV Z D EREL
BEHORHEIZOWTIZ, 72 =) T Y —7 [PowerPAD
Thermally Enhanced Package] (TISCHAZESSLMA002) 5 &K U
7TV =3 371 =7 [PowerPAD Made Easy] (TISCik
FHSSLMA004) 22 L T Z &0, WThgF—2axX=D
www.ticomCTAFTE T,

ZOSyr =B LY =<8y ROSFEERDK
IZRLEY,

E

N

-

AAARAAAAA
s T

40 )} | +7

I R I

TERIEELE

1 10

370 |

2,61
Top View
A ETORTEDEMIEIUX—MLVTT, 4208332-7/A 12/04
H—I)L 2%y PR

3
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PACKAGING INFORMATION

Orderable Device status ' Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty

TPS23750PWP ACTIVE HTSSOP PWP 20 50 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

TPS23750PWPG4 ACTIVE HTSSOP PWP 20 50 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

TPS23750PWPR ACTIVE HTSSOP PWP 20 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

TPS23750PWPRG4 ACTIVE HTSSOP PWP 20 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

TPS23770PWP ACTIVE HTSSOP PWP 20 50 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

TPS23770PWPG4 ACTIVE HTSSOP PWP 20 50 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

TPS23770PWPR ACTIVE HTSSOP PWP 20 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)

TPS23770PWPRG4 ACTIVE HTSSOP PWP 20 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)

M= F4 T 2T 2RABRDEIICEZINTVET,

ACTIVE : #GE T /N1 AP FRERETRICHEI A TVET,

LIFEBUY I THC & W FNA ZDEEFRIEFEPREKRS N, 714 721 LBABRIENTT,

NRND : FRAEHRICHEI N TV E A, TNT ARBHEOEREE Y R— FTBAHICEEINTVETH. TITRFRRECCOBREFEATE & wiE
LTWEEA,

PREVIEW : 7\1A R RREFATTH . ELEEPFBRINATVWE A, TOTUPRBEENIBEEL. BBEIhEVEENHYET,

OBSOLETE : TUC & W F/INA ZDEENFIES N E L 7,

@Ia-75 - -REICEELAHRZNETS > THY . Pb-Free (RoHS) & & U'Green (RoHS & no Sb/Br) 1 é +) £ 3, RFEHRS L UHIABDFHEMICDOWT
(. http://www.ti.com/productcontent T ZHEFB < 72 & L,

TBD : Pb-Free/GreenE# 77 UM RES MW TVE L A,

Pb-Free (RoHS) : THC #5113 “Lead-Free” 7-1 “Pb-Free” 387 YU —) It. 6 DOME TR TIIH L THREDROHSEH &/ L TV D ¥ EHRERE KL £
T ZhiCi, AEOMERNTHROEEN IR EFBALVEVWIBEGHLETIET, SETHEAMITEILICKE IR TWVWEIBE. TIONT ) —RGRITIEE
ENAMT)—-TOEXTOFEAICHELTVET,

Green (RoHS & no Sb/Br) : THZ &3 3 “Green” &, “Pb-Free” (ROHSEH#) ICMMAT. EX BN LUV 7> FEL (Sb) aX—R & L-#MM a2 ST H 0 (9HE
HMERDBrE/IFSOEEN 01K EBAL V) ZEEBKRLTVET,

CIMSL., E— 7R -- JEDECEFBRESFICHE - THEML NIV, SLPE—TH¥BBETT,

EEZCBEBBIVREEHR CONX—JICRBESI N AFEREG. RSN ABARFATOTIOMBE S SURBERL TVWEY, TIOMES L URER . BE=FICL
STRESNABRICEIVWTHY ., ZOLS LBEROEEECOVTRAIS DRASLIPRIADBITOIDDO TR SN EEA, BE=EIPSDERELVRHEET
B-HDBARKBITHENET, TITIR, EXREECKR T ERGBREREINCRYLFIRER A, 5l2ME I eMEL TOEETH. RUALSEM
BIUIEEME I L THERBRPEEAMEET L TOWEWVGEEN B Y ET, TIBLUTIHAOHIEE X HEDERERBERE L (HR->TWI 20,
CASESX Z DOFIRE W -BEHRA ARSI WBEEP»H) E T,

WALEBBEICEVNTH, ZOLI EBRBPSELBTIOERR. TS L > TERN—XTHEFICRTIND. 2O F¥ 1 4> MRITEFATOTIHGDEEEA
R EBADZ B EH A,
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AHhZHI-F—4

PWP (R-PDSO-G**) PowerPAD™ PLASTIC SMALL-OUTLINE PACKAGE

20 PINS SHOWN
20 1
HHHHHHHHHH Thermal Pad
(See Note D)
r—=—" :
| | 450 660 0,15 NOM
| | 430 620 l
—_— l f
O Gage Plane
IEELEEEEELET
1 10
< A >
] ) (T
faviainininininininialy; Seating Plane
L 1,20 MAX %

PINS *

o 14 16 20 24 28
A MAX 510 | 510 | 660 | 790 | 9,80
A MIN 490 | 490 | 640 | 7,70 | 960

4073225/G 08/03

L ETORTEDEAMIEI Y X — MLTT,

 HEFEELKERTRZEPHIET,

L ABTRICEN)PREEEATE A,

ZOINy =Tl EREDY —< LNy RICEAMFEINBZ LI ICHKEShTOET,

WREARL A 77 MIDOWTIE, 77 =47 1) —7 [PowerPAD Thermally Enhanced Package)] (TISZEAZESSLMA002) #28B L T &L,
ZDORF 1A MEFR—LR=DwwwlticomTAFTEET,

. JEDEC MO-153I3@& L TVWE T,

oWy

m

(SLVS590A_July 2005)
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