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DEN 2 I/O | £ DEN Z VDD ZEE#E — 24.9kQ B AR PoE RN, EMHBIZTHIE , & DEN iIZE VSS AJ£H
S & MOSFET,
CLSA 3 O |7 CLSA £ VSS ZEIEE— MM JiREE —2EBR.
VSS 4, 5 | — |EEZFE PoE RNAERSH,
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6 MK
6.1 @BXNJZAHFEHE
EEWN T, BEERR ; BEL Vs HEH (BRIESHEHRE ) O
B/ME BX{E By
VDD, DEN -0.3 100
S RTN® -0.6 100 v
IRSHDL_EN Z RTN -0.3 6.5
AUTCLS 0.3 6.5
S CLSA, CLSB, REF, MPS_DUTY® -0.3 6.5 v
AMPS_CTL® -0.3 30
PG & RTN -0.3 100
BE — \Y
TPH, TPL, BT £ RTN -0.3 100
RTN® = R ERBR #I
B PG. TPH, TPL, BT 10 mA
DEN 1
CLSA, CLSB 65
HLETR REF ZRIBR mA
AMPS_CTL 50
T (ma) BALR S ERR °C
Tstg TERE —65 150 °C

(1) ARG BATEE TN ET AT SR AR, B ERR RN TUEE | SRR R B R A TR
BB RSN TR R T AL A5 7. KETIRA T4 B AR E & T T A BN P00 T R

@) I =0

(3) B L] M B E

(4) SOA BT RTN =80V (2.5A).

6.2 ESD #iEE
=} By
AR (HBM) , B4 ANSI/ESDA/JEDEC JS-001 , A 81RO +2000
FZEE4ER (CDM) , B4 JEDEC M5B JESD22-C101 , FRE3IH @ +500
v, 2 Y
Es0)  BRREH IEC 61000-4-2 &t ©) +8000
IEC 61000-4-2 S pakke® +15000

(1) JEDEC 3#% JEP155 fgi : 500V HBM RSB 1E4R# ESD BEIRE TR 2%,
(2) JEDEC X#4 JEP157 #§H : 250V CDM Y gEB fE#RH ESD BFIRETREE,
(3) HkEZEH TFigure 22 B RJI-45, EFiasM HEBEHZE ( TPS2372- 4EVM-006 HH#ERE ) o
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6.3 BUETHRHE
EERBREGTHIERESER , BREMN Vo NEE (BRIEZHUH )

BL Gmm Bxm| u
MABETE RTN, VDD 0 57 \Y
— TPH, TPL, BT & RTN 0 57 v
PG £ RTN 0 57
RTN ( TPS2372-3) 1.2 A
B RTN ( TPS2372-4) 1.85
PG, TPH, TPL, BT 3] mA
CLSA, CLSBW 60 Q
E3fH AMPS_CTL® 1
REF® 48.9 49.9 50.9 ke
&8 -40 125| °C
(1) BEFEMAIBEMEZSIH,
6.4 BMEEEER
TPS2372-3 | TPS2372-4
AR doen | men LY
20 B|Hp 20 B|H
=N G EREME 40.2 38.0 °C/W
Roc(op) LEHNE (TRER ) A 34.6 28.1 °C/W
Ros S E BRI 17.9 16.1 °C/W
VT HEMEHAE S 0.5 0.3 °CIW
Vs SLEHRRBESH 17.8 16.0 °CIW
Reic(bot) HBHNE (RIP ) B 3.4 1.8 °C/W

(1) BEXRESAFAERNESES  ESANARE (¥4 I1C HEBIER) .
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6.5 EBSEH

BRIEZHUHE , BM 40V < Vypp <57V ; Rpgy = 24.9kQ ; PG, CLSA, CLSB, MPS_DUTY, AMPS_CTL, IRSHDL_EN,
TPH, TPL # BT MiH ; Vaurels = Vuss ;| Rrer = 49.9kQ ; —40°C < T, £ 125°C, IEEF#HASIH, HEER 25°C THE. B
FZEHA , BNABEBREHSN Vs TEE,

B8 | Wi 5t | BME  REE BAE| 24
M (DEN)
. DEN MfFF , Vypp = 10.1V , ME IsyppLy
fRELR (VDD. RTN, DEN) , REEARIZH 3 48 4l kA
DEN SRR Vpen = Vypp = 57V 0.5 5 HA
N | = -
;iﬁli/ IsuppLy ( VDD, RTN, DEN) , Vypp 53.8 56.5 58.3
M TR PA
mﬂg ISUPF’LY (_\/DD‘ RTN. DEN ) ’ VVDD = 395 410 417
10.1V , REFRIEH
ZHRE DEN TF% 3 3.7 5 \Y;
Vep pIs R
B 75 150 250 mvV
23 (CLS)
13V < Vypp <21V, JE lypp + Ipen + IrTN
Reisa B Rersg = 1210Q 2.1 25 2.9
» ; R %R = 2490 9.9 10.6 11.2
leLs 23 A, BEBIER cLsA cLSB
Reisa B Resg = 1400 17.6 18.6 19.4 mA
Reisa B Reisg = 90.9Q 26.5 27.9 29.3
Reisa B Reisg = 63.4Q 38 39.9 42
lauTcLs Autoclass $E B £E 1 EXE4HRLY tacs g 1 4 mA
V e | Vvpp £F, | 11.9 12.5 13
CL ON K TEEE \ ViD cis 1 v
VCL_H JE)HT 1.4 1.6 1.7
V e | Vvpp £F, | 21 22 23
cu ON % rREE \ ViD cLs | v
Veu B 0.5 0.78 0.9
VMsR FRiCEMNRE Vypp TR 3 3.9 5 \Y;
FRICIRA B £ 5V # 10.1V #1T 2 SWE 6 10 12 kQ
SRR Vyop =57V, Veis =0V, E I g 1 PA
tLcr pp F-RKEBHNRAREK T MPS M2 1 KEHFERHE 76 81.5 86 ms
tacs Autoclass 41EATE % 1 XEHHEM AUTCLS 76 81.5 87 ms
AUTCLS LEH R 13V < Vypp < 21V 30 34 38 pA
SEHEMH (RTN)
. TPS2372-3 0.3 0.55
rDS(on) %JEEEBE Q
TPS2372-4 0.1 0.2
MARELRR Vyvop = VRN = 30V, & Igry 50
RTN MRS YVDD = Vgrn = 100V, Vpey = Vyss , & 80 HA
RTN
Vgrrn = 1.5V TPS2372-3 1.55 1.85 2.2
BIRRS) AN A
Vgrrn = 1.5V TPS2372-4 1.9 2.2 2.5
VRN N v, TPS2372-3 165 200 237
s VVDD . 20V hand 48V
A AR B TRH Vo —ov mA
RTN — ’ _
Voo © 20V —» 48V TPS2372-4 275 335 395
— ,Eﬁ Eﬁﬁﬁﬁtt 65% 90% 99%
tINR_DEL JRIRIEIR 78 81.5 87 ms
TRRE Vrin £ 12.5 145 15.5 \Y
iR R I oA v 8] Virrn £ A EIBFRRET 7 RE B R RER 1.35 1.65 1.95 ms
BIRIERE (PG)
ME Vg - Vrin » Ipg = 2MA , Vroy =
WEEBRE 2V Vo : 20V — 48V 0.27 0.5 \Y;
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BS54 (continued)

BRIEZHUEA , B 40V < Vypp <57V ; Rpey = 24.9kQ ; PG, CLSA. CLSB. MPS_DUTY. AMPS_CTL. IRSHDL_EN,
TPH, TPL # BT BiF ; Vaurcls = Vuss ; Rrer = 49.9KQ ; —40°C < T, < 125°C, IEHEF# ASIM, HEERN 25°C TWE. B
FEHHEE , SNFAEBREI Vs NEH,

E 2 d Wi B/ME W HEE BARE| By
Vpg = 57V, Vgin = OV 10
MR PG RTN uA
VpG =10V, VRTN =0V 1
PSE &R (TPL, TPH, BT)
lrp = 2mA , HEHTEE 2N 3 MR5NE
V1pL BHEEBE HHPERE , BIHIETER , 0.27 0.5
VRN = 0V
ltpy = 2MA , TEHTEE 4 N 5 NEHN D Y
Vrpn WHRBE KE BHLER . Vory = OV 0.27 0.5
lgr = 2mA , 1€ IEEE802.3bt 235 , B3IE
Vet B E ZH . Ve = OV 0.27 0.5
IR VrpL B Vypy W Vgr = 7V, Vgyny = OV 1 HA
== grs MNEBHEEKN PG : KRBT — BFE TPH Y/
trpLHBT TPL., TPH, BT #ER =% TPL *ﬂ/iﬁ, BT ik 20 24 28 ms
UVLO
Vuvio R UVLO EHEE Vypp £H 36.3 38.1 40 v
Vuvio F UVLO THE{E Vyvop B 305 32 33.6
Viuvio H UVLO 3B3# 6.1 \Y;
fRiBEBTR
TSR 40V £ Vypp £ 57V , BHIEEHK 550 800 PA
MPS
MPS B i IR B BaERTK , Irtn = OMA 0.8 mA
3 Ei’]ﬂ?ﬁﬁﬁ s IRTN <20mA ,
AMPS_CTL BkAEBE Rups = 1KQ & 12k0 23.1 24 24.9 Vv
BB , Ixrn BREAF™4% AMPS_CTL 18 28 38
B3 MPS TR EFEE %0 mA
RTN B85k 1
MPS BB 522 25.8% 26.1% 26.4%
¥ - ] A N
BAT 128 PSEMMPS |0 bm e 3 B ot 76 815 87
BodER =L ms
MPS Bk 68,575 5% B B+ 8] 230 250
MPS B ER Szt
Rups. puty > 230k 5.2% 5.43% 5.6%
MPS BkF 7T B ETE
Rups oury > 230kQ 145 15.0 15.7 ms
MPS B ER S 2=t
Rups. puty < 8kQ 12.3% 12.5% 12.7%
SERAT 3-4 & PSE 9 MPS | MPS Bk 5T B afE
Brom i, 72 b Ruwps oury < 8kQ 36 375 39 ms
MPS B ER S 2=t
43KQ < Ryps pury < 77kQ 7.9% 8.1% 8.3%
MPS BkF 7T B ETE
43KQ2 < Ryps puty < T7KQ 222 23.1 24 ms
Seh B 37 O B B
'\E/:Jl%sﬂgj(lq] EE:I)II.*PH H—“Eﬂ ) RMPS_DUTY }>}\ 0Q 250 263.5 277 ms
MPS_DUTY LR85 14 17 20 PA
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B4 (continued)

BRIEZHUEA , B 40V < Vypp <57V ; Rpey = 24.9kQ ; PG, CLSA. CLSB. MPS_DUTY. AMPS_CTL. IRSHDL_EN,
TPH, TPL # BT BiF ; Vaurcls = Vuss ; Rrer = 49.9KQ ; —40°C < T, < 125°C, IEHEF# ASIM, HEERN 25°C TWE. B
FEHHEE , SNFAEBREI Vs NEH,

5 | it | BME  mEE BAE| 24
K
KM LR 140 158 °C
R @ 20 °C

(1) BRENSEQESE , THR TI RAHNABK B2 AT T =RRE.
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6.6 AN
10 700
— T;=-40C — T;=-40C
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< < 600
E k!
‘g 6 S 550
5 5
O 5 O 500
%] %) | —T
o 4 / @ 50 L — |
/ [a) "
2 3 v &) — | T
> A > 400
2 .~ L — |
1 — 350
]
0 300
0 1 2 3 4 5 6 7 8 9 10 25 30 35 40 45 50 55 60
VDD-VSS Voltage (V) VDD-VSS Voltage (V)
Figure 1. BMREBBFRES PoE BERMKR Figure 2. lypp RE RS BERMKXR
13.5 225
—— VDD Rising (V) —— VDD Rising (V)
13 —— VDD Falling (V) —— VDD Falling (V)
> >
o 125 @ 22
j=] j=)
8 g
o o
> 12 >
0 0
n n
=z 2
o
a 11.5 8 215
> >
11
10.5 21
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
Figure 3. X TRRBEEBEERMNXR Figure 4. & FRREEBERMNXR
4.5 9
__ 875
e}
o~ =
2 Py
o 4 — o 85
=) | S
I e na ™
; & 8.25
a : \\
2 g —
Q 35 n 8
Q ~
> S
=
7.75
3 7.5
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
Figure 5. fricELRESREEMNXR Figure 6. fRiCEBPEERERM X R
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BAAEM (continued)
0.175 22
S o015 2.15
[} —~
[o] =
k] IS \
8 0125 / J 21
: é \\
3
: v S
8 o1 2.05
e
0.075 2
-50 25 0 25 50 75 100 125 -50 25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
Figure 7. & FET B ERERMNXR ( TPS2372-4) Figure 8. PoE BiRHIERERIKIXR ( TPS2372-4)
340 91
< 335 2 9
£ %
= [
£ e £
5 330 S 89
= ©
=1 c
© €
= E
e
E 325 < 88
=)
£
320 87
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
Figure 9. PoE BB RBHSBEBMNXR (TPS2372-4) Figure 10. BAZX LRESBEBENXR ( TPS2372-4)
84 38.7
38.65
7 83— =
£ —— b
> — = 386
?é 82 o 3855
E = ——
g 9 385
£ a1 >
38.45
80 38.4
-50 -25 0 25 50 75 100 125 -50 25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
Figure 11. RENBEER SR ERMNRXR Figure 12. UVLO L ABEEEERNXR
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/|

//

RS (continued)
32.15
>
o 321
£
£
9
>
2
o 32.05
[a)
>
32
-50

-25 0 25 50 75 100
Junction Temperature (°C)

Figure 13. UVLO TREESEBERNXR

125
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7 E4H EH
7.1 #R

TPS2372 88F R —X 20 5IHIMER L , @5 < £ 0 IEEES02.3bt 3 B ( TPS2372-3) # 4 & ( TPS2372-
4) BIE% (PD) FIEMNAETEE. IFNERDEEITERN, E42EXNBHHEMRBBRBES ( TPS2372-3
5 200mA , 1 TPS2372-4 73 335mA ) , ERE Ihie SIEBHE B TIRESE (MPS),

TPS2372-3 £/ — 0.3Q WEBPERZFFx , AT PSE LM ELThE S8 60W W 3 BNA , AFEEER
TEHARNES PD MBI 1.2A ( B/NEFRBERN 1.55A) 6

B# , TPS2372-4 £ — 0.1Q WEBERNIPFX , TX#F PSE HEBEH ELNE Sk o0W 1 4 BRA , A
WHEER I/EREES PD WEREZE 1.9A,

TPS2372 ERAREBERRANEEREH , TRHEMENERG R , LUAR IEEES02.3bt BRI EXR,
TPS2372 @ ZTRY ThaE | BlIAXHE. IMRBRRHEAKRISRET A 100V HEFF X,

7.2 ThEEER

1.5v Bias
REF
Oscillator
5.5V
»
»
Detection
Comp.
Class +
L AUTCLS
12,5V & . _COMP. > D
- av
109V [~ __q
VDD =
Class

=)
m
z

— REG. — Llo—

14.5V.

h Class Comp Out TPH, TPL
/BT
Mark Comp Out|  sate

22V & . Comp. Ves — 3T —e—| —
_ 25V | o— ] cisa

IRSHDL_EN

(62}
|
<
EE o
w
[{e]
<
L
| +
EH
T x
"
(2]
[
3
[
<
"

- VLo Compouf|  EME |
o
1]

TiT

0 = current limit
1 =inrus

< Inrush latch
> -

Inrush limit
threshold 1

&l

IrTn SENSE
temperauture

VSS Di
Signals referenced to Vss unless Hotswap D RTN
otherwise noted MOSFET
Irrn SeNse, 1 if < 90% of inrush and current limit 24v VDD
MPS ~
MPS_DUTY D—‘ threshold + Automatic
MPS Control
MPS Enable

AMPS_CTRL D
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7.3 %M 88

7.3.1 PG BRIEE ( ¥iesfEss ) 5O

PG B— M ERFARA MK , UBALTRAN RN , RHHKRTE RTN. Z3IMELEAENASRI SR
ke, BEMNTRGLE  TREE N LISEREEH THARORBED. ARTER PO, TEXR

BYREREFEIMNEETF , PG 5IMTTATHEIL FiE#kRERE. Figure 14 ER T —MF PG 5IMLEREIIER
[ERIZHEIZRE SS SIMNRAl, BT PG RIRWMITERA LR , Rt AR AR WRE LARRABAE, PG 5
MBS —HELAERERD SR FEREREAANRE AERE, EXMPERT , RIFERGISREERSIMNER |, PG
AREER EWEEEEZE VDD SR E LR

TPS2372

ouT —l
DC/DC

PG I: *—1 |ss MCU
Css

o ] 1 ]

Copyright © 2017, Texas Instruments Incorporated

L

Figure 14. PG #0

7.3.2 CLSA I CLSB 43 , AUTCLS

£ CLSA (E—KME=XKEH ) M CLSB ( B=KMNEMFLEFNEH ) SIHIF VSS ZEHEZNFHNIIBELR
(Roisa M Reisg , S HFigure 22 ) RVE—NEBEEEA PSE #ETARENDRESE , ATFEXH PD #HRH
WEKF, RE VDD M VSS 2EKBEEZELT 109V E 22V 2H , BEHEEHRSTE CLSA (F—KRF-XE
# )= CLSB ( FTEHMEBIEH ) HEBEAEEMAKA 25V WEE, SNEEEENBEFREEEEHENRNED
BRARBEENEHSE MOSFET WEMMREREES , FEIEKBABR. Table 1 FIH T IEEES02.3bt FIE
NHEA PD hESEEFFEMNNNERE, RE , 2XAHHTHER PSE P EHANEE, B PD HENKAF
HIThEMN ERBATBEARNIIERN BN Table 1 FAIRHNRAIIERLR PSE REIXBAPH S HEAKANE,

MREE—NEAHRN2I 4 R435T , N 2 B 3 B PSE AIUMITHEAND KB, @ , IREINHNFHRNEN
ARBEHBEE=EAHNEIM 0 2 1 F4E , W 3 M 4 & PSE AT B, B, MRER
FANEAHANEN 4 XEBEEHEBEE=EAHPRNEN 2 35 3 R4, 1| 4 B PSE aIBTEAN XA,

Table 1. K3 BPHIERE

PD 23 % BIHEGE A spEs | 20 (PV\'ID) BE | BX (F\’A[,)) M ﬁﬁfgﬂﬁgﬁ 8 CLSA (@) | M CLSB (Q)
0 0 0 0.44 12.95 1 1210 1210
1 1 1 0.44 3.84 1 249 249
2 2 2 3.84 6.49 1 140 140
3 3 3 6.49 12.95 1 90.9 90.9
4 4 4 12.95 255 2.3 63.4 63.4
5 4 0 255 40 4 63.4 1210
6 4 1 40 51 4 63.4 249
7 4 2 51 62 5 63.4 140
8 4 3 62 71 5 63.4 90.9
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http://www.ti.com.cn/product/cn/tps2372?qgpn=tps2372
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS
TPS2372

ZHCSHP2B —OCTOBER 2017 —-REVISED NOVEMBER 2018 www.ti.com.cn

AUTCLS A TFESETIREF B Autoclass TheE. BAR , F—XEHHRAMEIIRBMIEESE —LXEHELT tacs
REZETRE 0 RXERBF , MMM 3 B 4 # PSE $5REX#F Autoclass.

7.3.3 DEN R UM fEEE

DEN SIBISEIAMEIZHIThEE. RE VDD M VSS 2RI EZLAFKRY 1.4V E 10.9V Z2E , E#HEE VDD M
DEN Z B HEPF ( Rppy » BSHFigure 22 ) MAFE£ —NMENFHE, M HUSTEA |, EHERS M IZ BT
BE, |EEE 802.3bt /R AEHE TR MAHEEE Rpey T TF 23.75kQ F 26.25kQ 2 18] , Bl 25kQ + 5%, 3 F Rpey , T
HEEFE 24.9kQ +1% BIEEFH,

EHBEZETHIER DEN fIE VSS 2SN IPMIAE R MOSFET FEBIFaEES<M, MRFFEREE VDD M DEN
ZEMEBEE S RFENABHENES , WANAEETLLUESNFEABE 2B ML SEWRER PD, BNHTE
T4EAELARE IE PD EBBITEHRN,

7.3.4 RESE MOSFET FRFBERE A , IRSHDL_EN

RTN 5| A A ERHEABRERE. —H Vypp B UVLO F{E , NESE MOSFET 4% RTN L E VSS, B
FR&ITHRERIBALE RTN B3RBIE TPS2372-3 M TPS2372-4 43I K4 200mA F 335mA WIRFME , EEIABE
B (Cpuk , BESMFigure 22 ) BAHLEN L, BITHBERNRETRIBRBN BERIK, F—IRHER RTN BR
TRIAGIEERRNG 90% LT , WEEFREEXNTF TPS2372-3 MEEX N 1.85A , MK F TPS2372-4 5%
R 22A, MEBE-ANFRH (WR IRSHDL_EN HiFF ) M 2HARKERBIERNEAMEBNEFHERLS 81.5ms
(tnk D)o PG BIHET N SHENNO T HARERARELRRECRFEHBRBEAPE TR, & IRSHDL_EN #HA
IEREER| RTN SIBREZERREER , MBERTREE —IMEEERTREM R KK,

R RTN KT 14.5V BETEBIEY 1.65ms , M TPS2372 REZERMER | = , EXHMEHRBELT , bk
X TFIREM BRIF4eatiE (81.5ms) E - ANEREGFER

7.35 TPH. TPL M BT PSE &R

BT. TPH M TPL WRASRA FIRMERX PSE £&H (12 5 3-4) REFPEINERNER, Table 2 SIHTHNTF
PSE 38 PD XBMASEIERNRZTHAESHRIB, Table 3 X RIRBMH T PSE S EHNRET PD BEREHN
R, PENIERHEKIIN S KBPHREE. B\ , TPH, TPL M BT HiHEERE PG MEE LT R MR
AH 24ms FEHAB RS , NMEEFRE LRERERS. MRI[HHARKIRS , , REWER VDD E VSS
HEERTAY 32V, BBLX 3 M REESHEARS. B EMEXEERT , RE VDD £ VSS ¥
BERBENRCEMNHEEBENL  R2EEFX 3 MESHHMBERS , MEEBSHTHEHEAHBIEXLME, X
}/L;gf;@ﬁﬁ BEBRERICEMEENTHN , ZEENEMN. MRFFEM TPH, TPL A BT 5IH , AlEX LS| H
RIFARIERERDS,

HRIgINT ROE PIEMT RE

Table 2. TPH, TPL, BT M2 EIhREER

PSE %8 PD 251 2RI A% PSEI;;EM e TPH TPL BTW
(W)

1-2 0 1 12.95 HIGH HIGH HIGH
1-2 1 1 3.84 HIGH HIGH HIGH
1-2 2 1 6.49 HIGH HIGH HIGH
1-2 3 1 12.95 HIGH HIGH HIGH
2 4 2 25.5 HIGH = HIGH
3-4 0 1 12.95 HIGH HIGH =
34 1 1 3.84 HIGH HIGH LOW
34 2 1 6.49 HIGH HIGH LOW
34 3 1 12.95 HIGH HIGH LOW
34 4 2-3 25.5 HIGH LOW LOW
34 5 4 40 LOW HIGH LOW
34 6 4 51 LOW HIGH LOW
4 7 5 62 KB = K8
4 8 5 71 KB = K8

(1) TEE BT WHRETARKS IEEES02.3bt #R 4K PSE [ PD FELMNINE, WRIEN A #FMRITERD S PERNNARUBMIMERATF
TPH, TPL I BT By X fEE &S

14 Copyright © 2017-2018, Texas Instruments Incorporated
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Table 3. SHRBERIER

PSE % PD %3 EZ) PSEI;%EE&% PD TPH TPL BT
34 48 1 12.95 HIGH HIGH Low
34 5-8 2.3 255 HIGH Low Low
34 7-8 4 51 Low HIGH Low

7.3.6 AMPS_CTL, MPS_DUTY ME3) MPS

RNT4FE PSE IhE | AMPS CTL WmHimN=4 B ERKF. BEE AMPS CTL # VSS ZEEZE—ER | e
EoRFER A ERKF. REBES RTN £ VSS BENERFBE (NTFARY 28mA ) , MBI EIX LR
e EAHBRABEET ALY 20mA HE MM PSE ThERMN NA F , #HEFER 1.3kQ LR BEE,
mELRME 3 B 4 B PSE, MAEHR MPS_DUTY SARM=ANEZEE (5.4%., 8.1%, 12.5% ) FiEE—1I 4
e, EARBRENRTEMRSESH , HFEFEABTEELET N/, GARLKERNNMAERERE, B0, EXE
%;&Efg%u TPsz?gz t%l‘ﬁﬁﬁa‘)\—/l\ﬁﬂgiff&%‘ ( = MOSFET ) AILLUAEREEHN MPS 5ZH., RS ETable 4 kK
1 ¥|:| 3 Y MPS 7;:“ o

Table 4. MPS HZELbik%

PSE 2 MPS_DUTY MPS SZ2Lt
1. 2 - 26%
3 4 R ( %ﬂ{%ﬁ 60.4K ) EHE 8.1%
ss
3. 4 LIEi 5.4%

Table 5. REZRHM MPS 5Z=H

TR PoE PD R&%&4H MPS_DUTY %
FﬁéBgﬁE CauLk BAKE ;‘E'A?Z?I: 5| it Ivps (MA)
2 T= 5.4% HEK P 18.5
& < 60pF 8.1% HFK & GOKQVESSBHE*%E 185
= > 60pF, < 120pF 0-100m 12.5% EHEE VSS 18.5
£ < 120pF 5.4% HEKO Wi FF 185
& > 120pF. < 300pF 8.1% HEK O B 60"9\253"%%5 185

(1) 7£ PSE BEMRESHTATHEEMITFED -0.4V WIER TEM.

7.3.7 VDD HE®HE

VDD 5|fiEEE A A BRNERM, Z5#7 PD BHB[REUHITERSRHTATERRALKEBEE, R Vipp B
ZETH UVLO RHERBMERRELS , REMRTE Viypp BB TH UVLO RERRERH , Il TPS2372
IR [E 2SR E M B

7.3.8 VSS

VSS 5|2 AEARtIE IR A BRAERM . DITTFABERIEZIEZILSIBLIBRERIZT,

739 ABREREE

ABBREZMNAEPERES VSS 5IM, ZFEENERES PCB LRAM VSS BHXE , ERME M BRRAVE
BABREE. TIB2WE VSS MIE®BERFS (4 VDD ) ZERREF 0.025 H~HHE R,

Copyright © 2017-2018, Texas Instruments Incorporated 15
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7.4 BRHIThEEER

7.4.1 PoE #R

LUTABNEBIERE TPS2372 W IEEREE , MTa2E IEEE 802.3bt #7/E. FEM IEEE 802.3bt FrHEEX IEEE
802.3-2012 % 33 %k (PoE) WEHT , 8iNT 4 Xy, SIHZFIET, Kibn Thee FERBE DR, —MKiE , FE
IEEE 802.3-2012 ¥R/HEMREZMN 1 B (03X )H 2 B (4 )&% , MEAESHERMIEBE 5 KNIRZ N
FI3B(5, 6FK)HK4H (7, 8FK)i&%F, 3 HERFELHFEREXE 4 KXIHBEM 0-4 K&, MERTHIE(L
B, EEHRITRER MIBL S ERFIRHE,

IEEE 802.3bt SR EEN T —F 5% , FAXMAEZTURFRMEBIEE (PSE) BYEAZSMN PD ( ZHIRE ) #
B, REHE PD M EZERIMER, WSREFELXT—HZERRSM=ZITERS BN, 2EMET. 3 #HH
4 B PSE A fERAENMG TERS (HFREERE” ) RKBE PD 2EGMER (20 ) ERMY (XEORBEEE
IEEE802.3bt ARAFRFRATAHE" ) D E4EE, PSE HRIFEREMERS ( TRARS ) WEINEHEFEREBEIR
A XHTRAHBARN , MRE 3 B 4 B PSE, LG BIEEERE, ERNNEERLEIRFFEANK
WEAKFERKAEESIRATRA PoE RITHIRR, MREEEXRHW PD $1E , Nl PSE AJAE2R] PD FREMIIH
£ XMERBNSE, MR PSE HERBHNEE , /A0 PD #e8,

3 sl 4 B PSE FEDFI#T 3 B 4 HIEBEAEFEH 9K, 2 B PSE FE#HT 1 BFEHGIRRBERSE
REWRER 2 HEHSEK, 1 B PSE TEEHTEA I XIBIEERE (DLL) 93K, 3 Bl 4 B PD 400 53
T38N 4 BBEHHEUK DLL 53K, 2 B PD X017 2 BEH SR DLL 3, PD HJEEIREIERIAR 13W
BRmEEG B MNEMER— (MR 2H ), AMNEMERZ— (NRA 3 H ) URAANEMEEFESZ —
(MRF4H ), DLL pEEMETREUARNBIFEEREI 2B L E,

Autoclass ZWEEX F PSE 1 PD S &8 2 Al L Ih AL,

—BFFAEE | PD S IMEIFTHRISE (MPS) LA PSE BREMAEE, PSE 2UBRHAHEREEERN
MPS , IR E% MPS , Ml&XMixA, E%k MPS £ PSE MXEBZRIRA. Figure 15 ERTHER PD BAH
EEBHE TR,

> o >
2o g ) 5
c c = c 1 j
= = 8= 2= o= oy o-% E
cE cE ®WE ®E cf Eo cx =
o3 o3 S3 23 5o = 5% So
== Be = = Fo - =) o
oo o0 2 (] 3 (7] — @© [ Rpes — @© = ®©
gz §5 £z % is :2 IS ks
() — —
ol o> ©S ©> 53 So 53 =3
- Shut- I :
Detect Classify down Normal Operation
v 69 vy ¥y \ 4 v v v/ 425 4 -
0 A /A N
2.'7 10.1 lét.S 2'0.5 3'0 37 42 57 Pl Voltage (V)
Mark | | \ 1] Normal Operation
I ! I I o TE I
- (]
o < IS QL
> =2 Jg 82
3 no =0 2a
o o< Sz &F
Eg oL om
Ton = a4
oo
=4

Figure 15. BTIRE

PD WIAWBER RJ-45 /\B|&ER:S , M ABERED (P), HTEERMNESTHRENZRE ,PD MAERS
PSE MHERETREMN, N T EILERE , FTEXRRZEBER A , ZiMERNRARESBEA LY, IEEE 802.3-
2008 EEE{TTBEWEEEHE AWG 26 S/ ISO/IEC 11801 C 3 ( 1B1E TIA/EIA-568 ;3 CAT3 ) BAE A
g £, IEEE 802.3at 2 M IEEE 802.3bt 3 Bk EIRFE S B MEBEMRSIRIE ISO/NEC11801 D 4
( 181E TIA/EIA-568 7§ CATS ES , BEEE AWG 24 S4 ) #T T RBLUENBMEERN 12.50 WEREE,
Table 6 &R T ZARHENFMEITIRA 2 510 EEZ TR,
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ERHFIhEEE R (continued)
Table 6. IZ1TRHIMI LR
— BRE S PSE #i PSE B2 PD %A B PD WA RE
R (J{AE) hE (&/IME) BE (&/ME) hE (HRAE) R < 13W HE > 13W
IEEE802.3-2012
200 44v
802.3at (1 &) 15.4W 13W 37V -57V TEM
802.3bt (3 &) 1250 50V
802.3at (2 &) 1250 30W 50V 25.5W 37V - 57V 42,5V - 57V
802.3bt (3 &)
802.3bt (3 &) 6.25Q (4 43¢ ) 60W 50V 51W TER 425V - 57V
802.3bt (4 &) 6.25Q ( 4 43t ) 90w 52V 71.3W TEA 41.2V - 57V

PSE A[#£ RX Ml TX &3 ( XF 10baseT = 100baseT H5|H 1-2 M 3-6 ) ZEBMBE , REHRNEALIN

(4-5 M 7-8) ZAMEMEE, HEHNZE 1000/2.5G/5G/10GbaseT R L +H[E 5| MIA S H BRI IEEE 802.3bt

#URB, 1000/2.5G/5G/10GbaseT RS LAEFIELX LHEIE , FHILERTZRALNNHE, 1 B/ 2 &

PSE —RRREN —ALXMEMEBE , M 3 M 4 & PSE Al — N —AHFMmEALITNEH, PD EAHMARES

?;%E;‘Egg»\&ﬁﬂﬁﬁa@ PSE BiBH S H, SWMAEFHENEERASSH PI EWIRHERES TPS2372 Mg
[ o

TEHEN 28, SEFA4HPD EF 1B PD AIFERNBEREERER, XEERGFELUTEM :

1. HMHRIERE 2 B, 3 B 4 BEHDK,

2. RREMHENDRBUHFENEHF 4R (FAT2HM4 B PD UREF A RBESREFNNIEPD)

3. 3B 4 BEEN PD XAEE=NEMNELEIELEHHEZN 0 £ 3BENNBEHES,

4. AR DLL Hs,

5 MRT 2 Bk 3 BEENO PD, HPE 50ms REMITHE 1 B PD B, AR PSE MEIMIHESE (M

B, ) BfEIEEE 80ms Z Bl , MIELTNTF 400mA, XERINEZERT PSE REAY ( LkABZENR 75ms) .

6. MRR 4 BEENO PD, MiZAE 50ms HEMPITRE 1 B PD L, AFTE PSE HEMIESRE (ML ) BE
#BIY 80ms Z Bl , MIELI/NTF 400mA,

7. WMABERZERT 30V M 10V WE[ETE , REFE 2 BT 60mA F 5mA,

8. MARREBED 2 HEH S/ EHES DLL KRBT , NHEFREES 13W,

9. MBRKBED A ANPEEHHET DLL FREBYFT , NBHEFEBEE 25.5W,

10. MRKRKEED 5 NP REHRES DLL REFA , NIHEFBESE 51W,

11. BFEFE R T TSR A B S AR,

12 ERMEREERSEREE (RRASHE),

ATEXEESR | PD KBS EHEALR , HIEE TPL A TPH REHIATL, MR RITMBEEEEARTH

ERBESCHEAHEEET, WNEIMKEERS K BEFANEXEBAE.

742 BE®HE

TPS2372 KA T AEFHRFIHENNIBLERES , IESEMRSZRE# TRk, Figure 16 FESEFME PSS
5 PoE RA#1T 7 XBk. Classification 1 Operation ZB4Ri2} Idle WEN KRR DEN, CLSA. CLSB # RTN
SIM9 NS FRIEH Mark FIRES ( BERLNVE ) B 2-3-4 HEARFIRSHIH -,
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PD Powered

we f f

Classification l T
4

Functional
State

Mark
Detection Vbp-Vss
1
|<—>| _>| F_VCLH _>| F_VCU_H |<__VUVL07H _‘ "
VM/SR Ver on Veu_on Vuvio R

Note: Variable names refer to Electrical Characteristic
Table parameters

Figure 16. B{E®RE

7.4.3 PoE B#EF

Figure 17 MIEFEERTRM, 23K (SEE-LSH4HEM Autoclass ) MEsh (MEE 3 B 6 KEHDEN
PSE ) BB ERMEEREN Vuopvss)s Virinvss) M lpjo IEEE 802.3bt 3R PSE 7Bt 6 24 589 Th =R LUE
P EDTHARMBT . I3 A AR AR BT B RS, WFFR, XF 3 B 4 B pSE | &
—REAMBENRERENECER, ERMTEBEBEZRE , Vi - Vss BEE TPS2372 X Cpyx ZEM N, %
Figure 19 A , PG ESHEREX , ATEA I BEFARHARBTR.

Load enabled after Startup delay

7

12 1 1 1 1

©

2 Inrush A\ M
s (TPS2372-3) —T—1__| |
S Autoclass

i

o — e |

— \4

C

Y

5

]

A

N
/ / Vvpp-vss
/ T
Class Mark
\
\

\ < facs I [«
r :
" :
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|

MU
RTN-VSS
18

Voltage: 10V/div

L‘I‘
I_L
I-IL_

Time: 50ms/div
Figure 17. 6 3¢ PD W/S3h
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744 N

X Vop.yss) BT DX TREMEE , TPS2372 5§ DEN B ZE Vsso HMABELAZETTF Ve oy BY, DEN 5lRI£
B A Wﬁﬁ%ﬂﬁ?&u%‘ﬁao ERNET , RTN ASMER , JLFRMENNEPEBEMEEM. 24.9kQ (£1%) B Rpgy |
SEMEFHMBE, XARER—NNEEIFELE  BAEARNAIY 5mw, BHH PD RIUBERE Pl UBR
23.7kQ Fl 26.3kQ K EBFE (AV/AI),

PSE # Pl UBERNKENBARMABHEES - MHIKASRME (B Roey SAE Vpp ABIEL ) BEHILE
FRo @ Pl 2.7V BER , MAZREBHFNVEEEEANNTERABER , BRERE. ERNE |, WA BHF
B SH TPS2372 B EHERITHD M=,

IEEE 802.3bt MM S RDIHE , 2 B, 3 B 4 & PSE EoEFIHRAMFEAGHEEERERNTERN. &
WERT ,PD FEEEFREBMRNIBE , XHRNIFCEH (ESWEFigure  17) . B—NMrEEHRER
TP82§72 E}ﬁiﬂd\? 12kQ WRHE , EEHBER TAREENVEE (Vusr) B9 Vvopvss) BE. BH D E FRTIL#
TTEHEMEA,

745 WHEDE

BAEMH DR, PSE AIBMEMB R AHE PD WEIRER , FAEMREFHYPHTRREE, 28, 3 HM4
BHIXRANBNE PD BE PSE BREREXBHSWRETER, PSE £F B 2= ER R FHKE PD R
HEBIETERNDERFEIENDEREZE/NTERNIR (EXPHERTLHADRER , W

Table 3FfR ) o 2 PD BREM 4 KEHBMEUARPBERN 25.5W 8%, 5K 6 £ 3 & PD EHIFHEMNEINEH
HE2 4 KEHBE , MEFFEEEENEHBPRAIHIEIN 0 X 13K, 7KR 8K 4 & PD ERIANERE
HHRIEM 4 KEHBE , MEFMEEERINEHPRAIFIEIN 2 XH 33K, 18 PSE &K 4 XZE 8 KEREM
F 0Kig%E , MBEEBEHZ PD #E |, MAHSE 13W ZhZE, 2 B PSE & 5 £ ZF 8 RiFZERAT 4 £ik%E
MRIEERNZ PD #E |, M AEDE 25.5W R, ZUY2 SH4KFM 4 £ PD, W4 EH4"KBIH 5 K=K 6 %
PD sEEW S EH"KBIH 7 K= 8 2 PD A& PSE BERAESE PD B RWHE, EHREENVBERT , PD A
LUEBRAREY , REEBHNIIEFABIRZIIENIIE MAESHEET DLL BEREZHMER, ZIREER 2
B 3HHK4HPDAEXMERTNIERELDERLZ, UMETHBEERNIIEZSH—NSIHE PD i, FELUER
T2 = B A B B A e R 0 T ER

Table 1 FHRANRFZERET PD LIBEMNES, WREAN PD WFEBIHFANEFIZHR ( TREEEH
KAWM DLL S HAZHRRS] ) , PSE AIRESFEMTT, ZFERY PD REVERMWIEEER (XS EB I
REAZFBEITable 1 WRE ) ; BR , BTRLEFFHHRER,

TPS2372 XABE—FENEHMNDE, Rosa M Resg BREENT PD M35, DLL BEH PD RHLLAN
BERSGI , MA2H TPS2372 £,

TPS2372 SBMBT Voy on MARUBREANINFE. £ PD ARFMEF DEN NBEMKRESH , %M
CLSA/B BBJE, CLSA 1 CLSB MitHim A FMEPRR , EFRIZ KA B EEE Vsso

Figure 18 &7/R7T TPS2372 WHERE, HHILRBHEEN , FERKERSRNHKIR (1S HFigure 15
Figure 16) ., XEHRBEFRTEINEE , R ANFEMEEICZEEL. BITNERARES (L4TF PSE sk
D)FE, RERENLAEBRBEE, —NEE 2 MBI 5 NEHNSXBBHRRIN (HE ) BRI , A
MERBERN T XERTHER TPUTPH 1B, —BiEE PSE BNMNEMEEMIT , MABERSIEIRE
RFARCENREUERFLRA,
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Between UVLO
Class [« > < S«
Ranges Falling
' Lad
Between UVLO Operating
Idle > Detect p—p  Class |« > » Rising —» TPL/TPH
Ranges .
open-drain
A A
(AUTCLS = Low)

& (ters > tacs)

Autoclass

TYPE 1 or 3 PSE
Hardware Class

Mark ¢ > L .| Between
Reset 1 Mark Class Ranges

TYPE 2 or 3 PSE

* Hardware Class <€—  PoE Startup Sequence —»
Operating
1 Mark b Class et Between gy UVLO g 7p| jow
Ranges Rising TPH open-drain

Y ) H

} } Between | UVLO

| Mark s Class ; Ranges Falling

| I A

. TYPE3PSE l

[ |

[ |

Mark «<«—» Class <«—

<—  PoE Startup Sequence —»
Operating

Between UVLO
Mark sl Class —e— Ranges — Rising — TPH low

| 1
| |
| |
} TPL open-drain ||
| |
| |
} TYPE 3 PSE l
| |
| |
| |
| |
| |

Hardware Class Between UVLO
| ;
Ranges Falling

v <—  PoE Startup Sequence —»

— ¢ > Between > UvLO > Operating
Mark Class Ranges Rising TPL/TPH low

|
| |
| |
| |
| |
| |
| |
|
| % i
l TYPE 4 PSE |
|
| |
| |
| |

Between Pl UVLO
Ranges Falling

Hardware Class

Mark |« » Class

Figure 18. @& ZEANEHHRFINATPRES
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7.4.6 Autoclass

Autoclass B —f A 1F PD FEBMHN R KRIIFEEEL PSE D ENFl, EXMER TEEWMR PSE B[R
MERENERNRA PD R (IFEARNEERENFAME ) . WIFEHERE IEEE802.3bt FREHSEIA
B, BTRFENAREANDIRPATE , BT LEARER AR E,

3 HE; 4 # PD W LUER MM T HF Autoclass , T 3 Bl 4 & PSE AJULAIBAERMEILEREE,

XA Autoclass By PSE 2@EAE—XEHKAN PD REXHFE Autoclass , ERREBFERFBRENE tacs Z
ETREE 0 KBRBFWER (WMFigure 17 IR ) » MBEXMIZFZ4EME , W PSE BEERIAEMBEE I EI#1T
Autoclass ME , M PD FEEFEHE TR 1.35 ¥F 3.65 DHNENAEANEREADIFE, HIE , FHHIEIEAR
ESEE R 150 E 300ms WEMEE QO HE LN,

7.47 RBNEZ

IEEE 802.3bt IREB T B A MetEAYBRE] , IREEM PSE XA B[ PD XA ZANFEBM. PSE BEFERER
BEOEMINEMET. MRI20F 43K, 536X 7 ZE 8K, MIRBERED TR 400mA F| 450mA, 400mA F|
900mA = 800mA F| 900mA, PSE EERHIfE B EFFLL KL 75ms ([ Pl FEMNASV'EEE ) , lbfE , 2 B, 3
R 4 B PSE FRBEI/BENEIIZEESHH B BER,. TPS2372-3 M TPS2372-4 2 3I35H 200mA F 335mA
FUREER , X5A PSE XEYHRR. BIE PD HIRFIHEREBEIERESRR, 2 B 3 Y ITEEFRFR
BEiE4E 80ms it 400mA | 4 BEFHEFEHER,

7.4.8 “#FINFIRRBMA

MPS 2—fhf PD EMWESKIBERES , BTHERMNIESERM PSE BREMAEE. ¥F 1 #= 2 # PD,
B MPS B 10mA HER/NEREBAR ( HE 325ms EAVEFEE 75ms B9 10mA BOFEFR ) AR E 0.050F BERH#
BEHET 26.3kQ IR HRHEMAAR. RE 1 B 2 B PSE 2T HE MPS, VAL H MPS (Y 1 Bisf 2
PSE At 4IHT PD B EIR,

RTXHEEEREVNERN NA |, IEEES02.3bt 5IAT —WixFH/DBFPERISEFNENERRET , EHEBR
PSE gefp{Risiten, X—T(LERATHE 3 2H 4 & PSE , ArEMNMPISEREIR 1 B 2 & PSE ArEMEtE
B KR4 10%, 5-8 3 PD By MPS BRIEE EREUAMBLN PSE mthi@NE T 16mA,

WMREN RTN B VSS BEMNBERETF KLY 28mA , N TPS2372 2831ET AMPS_CTL i 5|84 MPS Bk
FEG LR RIEEESALEERTIAT, TPS2372 EeEBHE PSE 2 1-2 B 34 B | XEHzEER
MPS Bkdis4ent B M 5 ZELtk, 5= |, IEEES02.3bt Hx PD WEREA THELK PSE i, XEWE , RIFBELH
KEMEMSH (SEABTERR ) , TREZERKN MPS H4rTERER MPS %, it , TPS2372 1##7T
3 MAREM MPS BRoPiFLEada # G Ze bk |, Al MPS_DUTY % A 5| Bt 1Tk %,

LA DEN BEBHIRARBERIT XA |, BEFR MPS PHERFEBFREHZ, HIXMERN , KiIRER MPS 8 PSE
240 PD IR,

7.49 RBIHMNERB[ET

1£ PSE [6 PD R HEZH , AE PoE UVLO ( XEMS ) EESFERRIKIFRREBRA . XBEALUBFIET
e 23 R BRTE A M AN 0 BB IRk PoE % Ao 1€ PD WiEEHAIR) |, ST EHINMFE Coyx M. Eit , 7ENI@E PD
ﬁﬁbu%gE&EE ) V(VDD—RTN) FEINREWBE ( qu|gUre 17 Fi7R ) o PSE —BREN PD g , MEF Pl BE
RHETEEER. = Vypp EAZESTF UVLO SBERE (Vyvo r, A7 38V ) B RTN IEEBEFR , TPS2372-
3 # TPS2372-4 FFEMRIHIK MOSFET H ABRBBRBHIRS (| TPS2372-3 4K 200mA , TPS2372-4 4R
335mA , ﬁﬂFigure 19 Fﬁ’j__\ ) « PG glﬂﬂlqgﬂ?{&%qzqﬁ?& , EET} y CBULK é;ﬁ% , m VRTN }‘A VVDD —FB%EEE
Vysse HEIZEEH , PG MHRIFEKEBEF , LURTE Vypp M Vrry 2 BIEMAE (XATRESFEIERIIES) PD LURE
ERINEFIREE ). " BERABRTRERBERRBETAKRLY 10%,PD HBREBEMRSUREETEE (
TPS2372-3 K& 1.85A , TPS2372-4 KR 2.2A)

Ak, tFigure 19 FiR , —ESRBAHEREHELBEY 81.5ms , MR IRSHDL_EN WiFF ( tRiEHEE| RTN
WEBRFARER ) , PG M NE ISR , REATF THERSBKE, FHRENKHE NAP , XSATFRI
KRBT AR FIZSHE | HMEEFESIHE LED R385, WFigure 20 AT R , IR HKB I AL TEH IR
%?E%ﬁ%?%ﬁﬁl)\—ﬁmﬁmﬁﬂﬁi& TPH, TPL # BT 8 RE trpusr HEAREBH (£ PG MEHEF
i 9 b b \/m\ A ) o
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) [ Vupp-rTy I I I I
50V/div | TPH/TPL enabled
v
5V/div VTpHTPL-RTN I
5V/div
/ VeeRTN soft start
I—M I
I
Pl powered
LED Driver
nrush enabled
. (TPS2372-4)
200mA/div \ M
| * ’ MCU turn on
Pl
|
Time: 20ms/div
Figure 19. Mne8MZ3h
A tinrush max
PSE PSE Inrush Operational Mode
t\nrush min |
PD HSW cap Release PG| PD + Power Supply Fully
recharge (Soft Start) Operational
“«<—> g
| PD Wait
time

/

Ensures interoperability with
PSE inrush limit

Figure 20. MNEBFZzh

MR Vypp-Vyss FERZEET PoE UVLO TR ( Vuwo £, Y7 32V) |, MI&XARBRITX |, B PG iHLSRES

— /=

B, RFRBRERMEIEIT ,

B E|#MRERH UVLO BTEREI R L,

22
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7.4.10 PD REBEIT

IEEE802.3bt ¥ 7B 3 &M 4 HETHERMN PSE mHRHERUEREESHEANAMN 4 &3 MA, 2
3 HM 4 B PSE MAFECEER/NMNERNEFRLANHE EERETEXRER, 840 2 £XXHNIEEHH
B ATHEE A 50A ( 4L 10ps ) = 1.75A (4 75ms ) |, MEBEE 4 X @wER |, BEEERTRXEENFHRE,
Hit , #BXF IEEE 802.3-2012 , ZARHEEMEER PD BBEHITAIRRTS

AEPAIFEK MOSFET EBIFRRFMINRIERFR ( ERDERR ) ITIRIhEERM L B EM R A BEN R, S8
MOSFET IS £ at k& PR INEE , L£RE V(RTN-VSS) EH. MR V(RTN-VSS) EABIKRY 14,5V LA L BiFEErtE
Bid kY 1.65ms, MEFREMNZEIEEE , HEH PG HHEEERGEIAKET , MNAXARKIRE  BiXHER
TR&EERNR/IVEBLERER (81.5ms). 1.65ms JiRUERKFINEE R B ILBREEE PD &1y , BFIERMEL TR
M PSE RIPBEK. Figure 21 ERT Vpp £ RTN ERHEMN RTN BE7MLRH (FH 5 RKIBRERRA
) o BIFEK MOSFET Mt ABFRREEE , SH RTN BEHAE. —B Vi B 145V, HHNEIBRREN
lrTn FFTE 1.65ms J5 T BB ERRBERREKTE,

H Viwopvss) FEEEIUVLO TAHAZEX EAFE LS , t2EHRBIRBEBRRE.

VRTNivss > 15V

——
20V/div T VRTN-vSS
—
5V/div
/ VpG.vss .\
—

Current Limit Inru?h

(TPS2372-4) \

Io I !

2A/div

Time: 400us/div
Figure 21. ¥ PD % Hi % B 60 1A 5

PD 24|58 EARERES | AT TRIPREBAFTEE MOSFETHM MPS B EREZE. BEIRAH Vpp £ RTN &
BEIRBELTE MOSFET H5lE25IhEE, IRKUT (OTSD) WAELXAMIEK MOSFET, EFFBESRM MPS &Kz
B, BN ESRESANEEFEY. IREHELRE , BEKR MOSFET MEEHEH , B TPS2372 FREZIR
AR, EHBZE/THIES DEN HLE VSS 25 N ZpHRIHEHR MOSFET X,
ELATER TR 58 555 A BRI % -

1. V(DEN -vss) < Vepois ( = V(VDD—VSS) s FE1TEE R )

2. PD3# , 5

3. Vivop -vss) < POE UVLO TREEIME ( K495 32V ) .
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7411 BHMEFREE , PG, TPH, TPL. BT

PG ( BIRIERERFEHREEMERE ) 2—15IH , B4 TREFIRAAIBRIEIK MOSFET LT REBHM . HEBMER
LR, PG 2T REMHEN , HAUA TR TikfkiRes., RGEEHENEREOSERBEIBREERES B,

TPH, TPL M BT /{Ef#tEx PSE 2 # (1-2 5 3-4 ) REFMIEHENES,

TPH/TPL/BT #4 A& fFigure 22 Ff 7Ro

TPS2372 thEe S IEFRAMAMN PoE++ PSE 24|25 THIR/E, MEMA PoE++ PSE #4284t , M) TPH/TPL/BT 3
NREFETRNE-K-5", XK PoE++ PSE BEEIRM TPS2372 FRiERMINE,

7.4.12 fEMA DEN ZH PoE

DEN SIMAEETRSNBETNE Vss KXH PoE REHRITX , FEEZFRSHELLN, EERETIRE
| DEN 2 FIEBEFLBHIHAREK MOSFET, NETHEZEL | B2 (KA TPS23753 B RZHE ES
ORing x5 %) MARE (SLVA306).

8 MAMXKI

NOTE
UT MR BoF0NESTET T SSAAKRKEE , TI MERHAWMENZEMS, TI BT
FPNARBERGRTEATENA, FRMRIEANRERIT , LBRRSEIEE.

8.1 NMAfFE

TPS2372 B R3EX A IEEES02.3bt # PoE++ PD KHESF R, Hit , NEATFEM NA , WAWSMA VolP BiF,
ZINFEAR, Z2URFEGL, BREER, LED RGBS MMMEL,

8.2 HANH

PoE PD Design

v

CBULK

I

From Ethernet
Pairs 1,2

DC/DC EN

[
>

From Ethernet
Pairs 3,4

Optional

Figure 22. 7 R8N T 8 AETUAY S E B F eR B8 R LA P 3B A0 7 W A A TAY KB 4K 4R
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BRI A (continued)
8.2.1 iRITER
gt ~IXT PD 35 8 RAEMATable 7 NS H,
Table 7. i&it&¥%

B | i 54 B/ME BAE| 2
RN
WMABE B PoE SRIEEERMHE 0 57 \Y
TIHEBE BaE 30 57 \Y
% A UVLO BHRTF EMNAABRE LA — 40 v

WABETRE 30.5 —

KB E BHwFLE 1.4 10.1 \%
PHEBE BHwFLE 11.9 23 \%
PD 25l 8 FEBIHHE A 38 42 mA
PD 25l 8 FKBI4HHE B 26.5 29.3 mA
JRBEBRRS 275 395 mA
TR E 1.9 2.5 A
Autoclass =
B3 MPS 12.5% Szt ( Z=% )
RIBEER = =

8.2.2 F4RITER

8.2.2.1 WAEFANEKBEE_—RE

T PoE MARY , FAHBEZRERE PN S REFEXLERFNNEREY 30%, B2, FATIINE

—LEBEW, IEEE FRERETRARBBEN 2.8V ; EREBEHLN ZEKE - 100kQ BWEBEE , REEZ

BEMENHEE, HRFE-REREL PN —REEFESNRERER , X —EREHELUAR. 7 T4

ﬁﬁr—_l‘ﬂ;@d , NEZRETHERESHEERARTHRIT , RURERRERENSEM4 , HRALTHRWBFERE
mEE,

HRE—REHRERNBENIISLEFRRNSE. IREEFHANBIENEECERESENHLEERS

ERMNBRA R, HHIEK Rper BAIBRBMTHERIZER,

LW , HREZRENN ESD BSHENET PN £=RE, |RET ESD 5, HRE-RETRLERIHE
. FESBRERBEAFREEIANGRY . IPRP A ETRAEIIAFZEAREFEUEKRNERSR,

—RER TR ARREFAESR 3A £ 5A, 100V FEENS IXIHER-RE,

HFZEIME PoE PD BRITAERESHE NAPEHAER FET HiBRE. WEEEFEEHR FET BR[|
MR, ESFE TPS2372-4EVM-006 A/,

8.2.2.2 R¥EEH, Dy

RN PoE BEREBEMEMA TVS (D,) , WFigure 22 iR, Tl BT —REA MAERER SMAIS8A HEEF~
Fo MBF—MNEBBM Vpp EHEE RTN (LA ORing AR 2 AR ) , AR REMABHBRERE PD
BARKSIENEERT, YTNBETEYNBRIERSR TVS HEBEERSELNZFAFEETEN. EXARAE
TSk M SEFNNRP,

8.2.23 HBHE,C,

IEEE 802.3at #R/EME 7 — 0.050F £ 0.12uF WMASHBER (M Vop 2 Vss ) o BRERTHA 0.1uF,
100V, 10% FAESBE .

8.2.2.4 RMEM , Roen

IEEE 802.3at ¥x/MHEME TR MISTE LR Rppy T F 23.7kQ # 26.3kQ 28 , Bl 25kQ + 5%, 3F Rpgy , B
24.9kQ +1% HYEEE,
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8225 #XKHEM , Reisa M Reise

F— AEEFHM CLSA # CLSB &% Vs BIT4R3E IEEE 802.3bt #REEIREDEBR. PEMNEI RN ZFMTF
PD T:E ﬂ' 1*5¢Fﬁ/ﬁﬁﬁﬁﬂij§$ﬁm$o ﬁ}# RCLSA *u RCLSB HTF;}HETable 1,

FF Resa = 63.4Q , i 4 3,
NT RCLSB =90.9Q ﬁ# 3 géo

8.2.2.6 HAF TPH, TPL M BT Wy XEEE

TPH. TPL # BT SIMNEBTEXNRRITRE LK , 7T PSE BN BRHEER, HBSEALUTX
%E}@%iﬁ%‘ﬂ;ﬁiﬁ%%ﬁ)ﬂé&ﬂm%%o HECHASHERIALBSENSHER (Hl10 CMOS ) #IKEE, XBESHREONIR
TARANTER :

VDD Vour

e |

Rrpx-out

ITPx

TPH/TPL/BT
From TPS2372

&S ¥Table 2 T ## PSE £ &
Figure 23. TPH, TPL I BT #0

A. ﬂu Figure 23 Fﬁ-/j__\ y ‘% VDD =48V y VOUT =5V y RTPX—OUT =10kQ , VTPX =260mV , VTPX-OUT = 400mV,
Vout — Vrpx-out _5-04 _ 0.46 mA
Rtpx-out 10000 )
B. AHE Rpy , EEFAXBEFTBRMEME (CTR). Bk LED RE % i A 1mA B &/N CTR I 100%
b S
b

HEEHF, EEFRSP , CTR 2MERE. LED RESBERMEBILMETL | XL { Xﬁ EEFRAABARETRRAES
J:E’J CTR 5 IDIODE xR &k #t T EMIEREZE,

%*EAEE W‘“E’J ﬂ;lIEI"_J EE.E VFWLED Ejﬁ: HHlREH:FJEFjJ 1.1V,

ITPX—OUT =

b. EH .
ITpx-MIN = lT'gTOI_\l,JT 0. ‘116031'6\ =0.46 mA, Select l;p, =1 mA
Rrpy = Ve V1 —Vewiep _ 48V -026V-11V _ o o
lrpx 1 mA @

c. EFE— 46.4kQ WY,

RZ¥ MR #ER , MCU = PD ﬁ?)z {EE PSE WA EIHEEE (TPH M TPL) . EAFIF , FEERS BT
ESFTRAEEE , AT BT 2IBIAZ, #RMT PSE # POE B 55T PSE 1 POE £8

R A (#Hlm POE BHE ) AIRIA BT F5RKRTFVNRENNIIEARERTFEEEER, EHFFE PoE NA
f ¥ BT 5 TPH # TPL B2&# AK$E R PoE++ PSE,
B MPS_DUTY &g E VSS Kik 12.5% B 5% L

Vamps_ cTL _ 24V _13kO
Ivps 185mA 3)

RMPS:

Ve’ x MPS Duty Cycle 2 0
Prups = MPS y Ly _ 24V x 26.4% 115 mW
Rups 1.3kQ (4)

MEMEN 1/8W B1ER TRk 1.3kQ
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WMRFEEF PD E#ZF IEEES02.3at PSE HEAE KA MPS BEHME |, NI SIEF 26.4% B9 5 ZELE,
NTFEERIEHFEN MA (Hl0 PoE BEA ) |, AIEAEEN MPS 5ZH, Hlan , aI@ESF MPS_DUTY 5|RIKT
FFRIESE 5.4% B9 MPS LZELk, ES &K 4 AT # MPS 5Z= HEBRER .
8.2.2.8 AEPEEEE , Reer
BEBEBRIETEYE
ﬁﬁ% RREF = 499kQ

8.2.2.9 Autoclass
ZEE A Autoclass , R AUTOCLS 3| iiE#ZE VSS,

8.2.2.10 JRJBILR
=3 80ms KYRBIEER , MMFF IRSHDL_EN 5|
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8.2.3 NAM%

A

nlulal

B

Measure

prm(cs)
do9mA

P2:mean(C3)
EF

R s p 1
100kS  100kSls Edge  Posiive

Trigger  GOES)
sidiv Stop 138 mA
100KS  500kSis Edge

100kS  50.0kSls Edge  Posiive

Figure 26. B3 MPS

Figure 24. |53} Figure 25. B3 HIPG R
| m— S T - S S =
e
\

500 psidi Stop 290 mA
100kS 20.0MSls Edge  Posiive

Figure 27. 33 A5

28
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9 HREI

TPS2372 EBHBEEER—IER , flREERRBXFRSENEREV ERN LRSS | REREERRERERS,
IR A B ENA T IEEES02.3bt BV ABRETERN ( WTable 6 FI7R ) o

10 W@

10.1 #/EIEmE

PoE BilxH 70 /3 ROEE BIRM EMI/ESD RIFXRESFEN, EXANEWEIE

o MIUANERNFRBREDBRDAOMEDIBHLE : RI-45, BLAMETER, —HRKEHHF, TVS M 0.1uF #
ALK TPS2372,

FIESILEBMNRTRERE , HRARBERELUARRANNES SRR,

hEFRFHIBHEFRREFEEAESRKR.

£ 48V ABEENZEURBARSRERRSER HIRZBLTRARTE IEC60950 EZEMERNEIR.

TPSZ%?é gﬁ{ﬁﬂﬂﬁa’ym&%t&$ﬁt VIXLEEEI T PoE B ARL VSS RHEAME | mXt T I 5 H 0 5z A
RTN R E#,

SMT ZhiEatF LR fE A RBIE R WML L |, T BRREFNEARILATLRBRERT

o BT TPS2372 WAZRBMREZSELFRAANEL, XEBANEEE PCB LN — M ITFENFMER. BR
80% MY ENH| BB E M,

10.2 #wRETRH

Figure 28 FFigure 29 &R T TPS2372-4EVM-006 WIEMEEURKEH , AIENREBHRBENSE, &
(TPS2372-4EVM-006 iF{ZE#) (SLVUBT75) WA F iR AT R EFHE PCB /&,

|__| | | I |_‘ i - O
R L
o e TP13  TPI1 N
TL:I;.'IIDU ! RTN PG I\‘,'E 1% Ez% \\[RZI]
J7 .04 D5 D&
(el E & ’F
ltAn 1L Tl BT
‘e L
R TP TP7 TPB

K\ | 3 Texas

Cl2
206 INSTRUMENTS
K TPS2372-4EUM-006
5 - PSILOOS Rev
1 . ¥

- ' J3 CLSB

R3IL I==5] o tlass 4

o - — R3DL I« eflass &
o Ura - R2sC ] i lass 6
= M2l el JeeT] s hlass 7
> \ ﬂ_ '\_”»'gh//rm?[ ] % Llass B
-E mo 2 \’i{ J— I8
o -1 O TR R2e °5 . _CLSA
= - I—Lﬂ‘ &J / | [ ] | | _5’2__,'{:]_.355 3
r o D3 e —————m o] g Class 4
— = 17 _)JD ~-  p33 ———
B FT R24
J1 ol L as L6 ¢t Current (o) R?Sﬁ[ ]T,'I)'\: A E
-ErPFlJJEEI'H For evaluation only; not FCC approved for resale, //El 11 - H J4 H'J c J&
TP1 TP2 P4 TP3 1pe Tofs TAfS [ o o _ ':;_] i e &
e e O o o s TR
f T P&IR“ PAIRTE PRINS | MPS_DUTY IRBHOL_EN

Figure 28. TPS2372-4EVM-006 TR BMA KL E
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W R 2Bl (continued)

2 T )
O 0O \" J\.." o _

O 0 ol (o] (o
08 )
(o) |—| . A
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PACKAGE OUTLINE
RGW0020B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

» O
0

PIN 1 INDEX AREA—

5.1
4.9
DIMENSION A
OPTIONO1 | (0.1)
I OPTION 02 | (0.2)

2X
(DIMA) TYP —~]
e— 2.2+ 0.1 —=]

| | EXPOSED OPT 01 SHOWN
6, i 10 THERMAL PAD
uRSRERRR :
16X [0.65]
= : -
\
= i /o
2] —-t-—
) ! (-
= o
H\‘ 15 20x 0-38
0.23
PIN 1 ID—] ﬂ ﬂ { ﬂ ﬂ 01@ [c[A® 8O ] ln
(OPTIONAL) S | = & 155 50 |
o3 -

4222816/A 06/2016

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

www.ti.com
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EXAMPLE BOARD LAYOUT
RGW0020B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

20

20X (0.75)

0000
.

1

1

20X(0.31)T
21
e T ==

o 1| O em
16X (0.65) ‘ ‘
5 \ \ 1
(©$0.2) TYP | | |
(R0.05) ‘ VIA \ \ ‘
TYP \ ‘ \ |
|
} L
| | |
! 6 10 |
‘ (0.85)
‘ (4.65) |
LAND PATTERN EXAMPLE
SCALE:15X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
= il SOLDER MASK
METAL 1) OPENING
1l
|
)
SOLDER MASK L T __METAL UNDER
— OPENING Nt SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
4222816/A 06/2016

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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RGW0020B

EXAMPLE STENCIL DESIGN
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

4X [@0.98)

(R0.05) TYP

20X (0.75)

(0.59) TYP

1
1
20X (0.31) T

|
|
|
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A N o
|

SYMM
¢

(4.65)

10
SYMM
¢

|
|
|
(4.65) J

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

80% PRINTED SOLDER COVERAGE BY AREA
SCALE:20X

4222816/A 06/2016

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TPS2372-3RGWR Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TPS
2372-3

TPS2372-3RGWR.A Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TPS
2372-3

TPS2372-3RGWT Active Production VQFN (RGW) | 20 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TPS
2372-3

TPS2372-3RGWT.A Active Production VQFN (RGW) | 20 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TPS
2372-3

TPS2372-4RGWR Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TPS
2372-4

TPS2372-4ARGWR.A Active Production VQFN (RGW) | 20 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TPS
2372-4

TPS2372-4RGWT Active Production VQFN (RGW) | 20 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TPS
2372-4

TPS2372-4RGWT.A Active Production VQFN (RGW) | 20 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TPS
2372-4

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.
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Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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