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# 6-1. 5| [TIRE (continued)
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7.5 AR - ER/ERER S (continued)
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CS. EA_DIS. APD. EMPS. AGND #1 GND i%#:%] RTN ; FB. LINEUV #1 DTHR #%4%%| VB ; Cyg = Cygg = 0.1 1 F ;
CVCC =1uF X CSST =0.047uF ) RREF =49.9k Q ) 8.5V < VVCC < 16V ) -40°C < TJ < 125°C, ﬁ%ﬂF%ﬁﬁE% , EW\UE%
WG, HAE )y 25°C.
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7.5 AR - ER/ERER S (continued)

AR AV, B0 Vypp = 48V ; Rpen = 25.5kQ ; Rers = 60.4kQ ; Ry s1p =499k Q ; CLS. T2P. APDO #1 PSRS #TJF ;
CS. EA_DIS. APD. EMPS. AGND #1 GND i%#:%] RTN ; FB. LINEUV #1 DTHR #%4%%| VB ; Cyg = Cygg = 0.1 1 F ;
CVCC =1uF X CSST =0.047uF ) RREF =49.9k Q ) 8.5V < VVCC < 16V ) -40°C < TJ < 125°C, ﬁ%ﬂF%ﬁﬁE% , EW\UE%
WG, HAE )y 25°C.

[VVSS = VRTN] ) Eﬁ‘?jt%ﬁ%% ) Eﬂﬂﬁﬁﬁ%}i?‘éﬂﬁ% VRTN‘ VAGND A VGND°
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WEAE 3, FEL I Veg = Varn s Vwee = 10V, Veare = OV, kil & 0.3 0.5 08 A
UG A JHE HRL IR Veg = VRN » Vvee = 10V, Vgate = 10V, Bkl & 0.6 0.9 1.45 A
E T @ tor10-00 » Coate = 1nF , Vyce = 10V 30 ns
N B i (2) tofioo-10 » Ceate = 1nF , Vyce = 10V 15 ns
{1 FET (CP)
FDS(ON)C CP FET Sl Icp = 100mA 1.5 33| @
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7.5 AR - ER/ERER S (continued)

AR AV, B0 Vypp = 48V ; Rpen = 25.5kQ ; Rers = 60.4kQ ; Ry s1p =499k Q ; CLS. T2P. APDO #1 PSRS #TJF ;
CS. EA_DIS. APD. EMPS. AGND #1 GND i%#:%] RTN ; FB. LINEUV #1 DTHR #%4%%| VB ; Cyg = Cygg = 0.1 1 F ;
CVCC =1uF X CSST =0.047uF ) RREF =49.9k Q ) 8.5V < VVCC < 16V ) -40°C < TJ < 125°C. ﬁé‘fj'z%ﬁﬁ‘éﬂﬁ , ﬁ)ﬂ\uﬂfiﬁ
WG, HAE )y 25°C.

[VVSS = VRTN] ) Eﬁ‘?jt%ﬁ%% ) Eﬂﬂﬁﬁﬁ%}i?‘éﬂﬁ% VRTN‘ VAGND A VGND°

5% \ MRS | BME SONE RO B
i —iRE (CP)
Vecp  |CP —HA ErHLE Vpsrs = OV , Igp = 15mA 0.45 0.6 085 Vv
CP it 37t Vpsrs = OV , Vop = 45V 20| pA
B 8h B IFERYN ( APD , APDO )
VAPDEN JY— Vapp £, 1.42 15 1.58 \Y
VaPDH Pt AL 0075 0.095 0115 V
R st Vapp = 5V 1 A
VapL APDO fi H ik Fa & Vapp = 5V, lappo = 1TMA | BBI5ERRZ G 0.27 0.5 \Y;
iR R I Vappo = 10V 11 pA
R
e g 145 155 165] °C
IR 15 °C

(1) IBWAEZIRERE S BT BRME.
(2) REWRLSEUNESFE | DRI TI SRR 300 1T T R e

7.6 LS 574 PoE

FRAER AW , T Vypp = 48V ; Rpen = 25.5KQ ; Rprg = 60.4kQ ; R; g1p =499k Q ; CLS. T2P. APDO #1 PSRS 17T ;
CS. EA_DIS. APD. EMPS. AGND #1 GND #%#%| RTN ; FB. LINEUV fil DTHR #%3#%%| VB ; Cyg = Cygg = 0.1 1 F ;
Cvcc=11F ; CssT=0.047 uF ; Rrer =49.9kQ ; -40°C < T, < 125°C. BRARSA U] , HNIEARFREEA G, SAREHN
25°C FfE.

Vyce.rtn = OV, BRAEF G UL , FMETAT B EFRHE Vysso

2% WA | BMME nmE BkE] B
PD &l (DEN)
= N Rl ‘TJI =
Wl B 7 ::)ENE]I—J:F , Vyvpp = 10V, ANEFRIEH |, TE 35 6.9 13.9 pA
vop * IRTN
Ilkg DEN it Js B Vpen = Vvpp = 60V , %3 RTN s = IpEN 0.1 5 HA
UHJJ; IVDD + IDEN + IRTN , VVDD =14V 53.5 56.5 58.6 A
A 525 —_— N
R i W5 lvpp + Ipen + IrTn » Vypp = 10V, A7EARL 391 398 406.2 LA
Vpp_pIs AT AR FH A DEN Fp& 3 4 5 \Y;
PD 434 (CLS)
< Vpp < 3l
RoLs = 8060 18V'< Vpp < 21V, il 1.9 25 20| mA
& lypp * Ipen + IRTN
< < il
Rcis = 1300 1;’\’ Vop < 21V, i 9.9 10.6 1.3 mA
& lypp * Ipen + IRTN
< < Ml
lets I3 R R ReLs = 69.80 18V < Vpp < 21V, 17.6 18.6 194  mA
& lypp * Ipen + IRTN
< < oy
RoLs = 46.4Q 18V < Vpp < 21V, 26.5 27.9 293  mA
i lypp + Ipen * IRTN
< < Ml
ReLs = 320 18V'< Vpp < 21V, il 37.8 39.9 42| mA
& lypp * Ipen + IRTN
NG I B 2 4 < < i
ICLS pa) ﬂ&"i%m: EE/)IL , 3 Jﬁ% RCLS =320 EV VDD 21V , {)U 378 39.9 42 mA
f & lypp * Ipen + IRTN
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7.6 5554 PoE (continued)

BrRAESH B , BN Vypp = 48V ; Rpen = 25.5kQ ; Rers = 60.4kQ 5 R stp = 499k Q ; CLS. T2P. APDO #1 PSRS 17T ;

CS. EA_DIS. APD. EMPS. AGND #! GND 4% RTN ; FB. LINEUV #l DTHR 3%4%% VB ; Cyg = Cygg = 0.1 uF ;

Cvcc=11F ; Cgs7=0.047 1 F ; Rrer =49.9kQ ;

-40°C < T, < 125°C. WRAERNA W , {WIERGRIENTI . HEMEN

25°C FIMH-
Vycertn = OV, BRAESAH U, fI A BETR IR Vysse
¥ WA B/ME HAUE BAE| B
/ Q 1 n B8 E B
Vel on ﬁ'&ﬁ“%wmﬁi Voo ETF , lois 11.4 12.2 13 Vv
T ST TR BME R 0.8 1.2 1.6 \Y;
VCU OFF VVDD J:?‘l‘ , lCLS l 21 22 23 V
= IR AR IR BE
Veu H ST R IR 0.5 0.77 1 \Y
Vmsr PRt R A AL R Vypp FF& 3 3.9 5 \Y
FicbR 45 H pEL £ 5V A1 10.1V #4T 2 A& 6 10 12 kQ
Ilkg R H I\é\:z[) =60V, Veis = ov, Vpen = Vvss k=S 1 LA
tLcr_PD — AR K 2 MPS [f] 1 R0 [A] 76 81.5 87 ms
RTN ( S8%4)
538 HLRH 0.3 0.55 Q
ILim F 7L PR il VRN = 1.5V, Jikadin & 0.75 0.925 1.1 A
IIRSH SR P37 R ) )équ% =2V, Vvop : 20V — 48V , = IrRTN » Jok 100 140 180 mA
— TRTH I 2 Lo 80% 90% 99%
IRV ZE 1
tinrR_DEL i 80 84 88 ms
iR B R R ME Vrrn LT 13.5 14.8 16.1 \%
1 e B S B T VRN b B HOE PR A A AR R PR B . IX5&E
PRBIRRBITII | g st 1 50 MPS LR 5 8 21 ms
IR LI Vyop = VRrrn = 100V, Vpen = Vyss 70 A
PSE 2#357R (T2P)
ltop = 1MA | 7 2 AN Bk 3 AN FEMEH )G |, Jashs
s
KR RLJE Ve = OV 0.27 0.5 \Y
I L Vrop-RrTN = 10V, Vrny = OV 1 pA
PD i\ HJF (VDD)
Vuvio R | RIEMHSHE Vypp T+ 35.8 37.6 39.5 \Y,
Vuvio F | RIEMSBE Vypp FRE 30.5 32 33.6 \Y
Vuvio H | RJEHIBIE B 57 6.0 6.3 \Y;
< < o P =
lvbb_on TAEHR ?OL\ Vpp < 60V, LUFERLEE) , Vvee = 10V, 650 1040 pA
Im”% IVDD
et . 1 =30V, Wil
lvob_oFr | KWPIRAS HLIR :?/E: GND Al VCC 41JF , Vypp = 30V, I 730 pA
MPS
1-2 28 PSE ) MPS & |[EMPS 4T7F , O IRFIER |, OmA < gty <
vest VSS i 10mA , It lyss 10 125 155 mA
3-4 % PSE ff) MPS & |EMPS 17 , D5EMURIHIER |, OmA < Igry <
IvpsH VSS i 16mA , M Iyss 16.25 10 215 mA
MPS Bk HL 37 & 25 b EMPS 77+ 26.2% 26.6% 26.9%
&M T 1-2 2% PSE (1 N—— -
tmpsL MPS ikt 25 Lt MPS JikyF s FF e i ] | EMPS $THF 76 81.5 87 ms
MPS fikf s S I E] | EMPS 17T 225 245 ms
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7.6 5554 PoE (continued)

BRAE B A W , B Vypp = 48V ; Rpen = 25.5KQ ; Rers = 60.4kQ ; R g1p =499k Q ; CLS. T2P. APDO #11 PSRS 17T ;
CS. EA DIS. APD. EMPS. AGND il GND %] RTN ; FB. LINEUV #1 DTHR %% VB ; Cyg = Cygg = 0.1 1 F ;
Cvcc =1uF ; Css7=0.047 uF ; Rrer =49.9kQ ; -40°C < T, < 125°C. FRAFNAUH] , SHIWIERFIEA G SLAREDY
25°C FIffE.

Vyeo-rin = OV, BRAESTH S, BNETA ETRZ Vysso

S WA B/ME HAUE BAE| B
MPS ik s o 25 L
! 2- 00 . 0O -100
T i 3 EMPS fJ 7 9% 3.0% 3.1%
Ky b S A
tmpsH Y& H T 3-4 2% PSE 119 :\%PS%ES;E%LE@L i EMPS 17T 7.2 7.7 8.1 ms
MPS ki B 5 7% LE : .
MPS Rk eI S IR E] | EMPS 17T 238 250 265 ms
MPS ik FELIR S B[]
54 7 2
9 TR EMPS T3 5 6 ms
AW
< Wil 148 158 168 °C
IR @) 15 oG

(1) BEAZRERS S LT BE .
(2) RUWZESEHESE.
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7.7 HAVRE
125 0.96
///
10 -~ 0.95
— |~ - A
< L~ —1 L~
= A | L L < 0.94 N
§’ 7.5 // A / - =
g T E AN
1} /// = 093
2 / g AN
5 ° 7 3 ~.
8 / O 0.92 AN
> // \
25 A — Ty=-40°C
V% — Ty;=25°C 0.91
4; A — T,=125°C \
0 L L L L 09
1 2 3 4 5 6 7 8 9 10 -50 25 0 25 50 75 100 125
VDD-VSS Voltage (V) Junction Temperature (°C)
B 7-1. R E S BERKISER & 7-2. PoE H.¥i R SEERKIXR
0.5 1000
950
0.45 / =
s / I 900 — =
= = /
8 04 2 850 /
c =3 /
8 3 800 Vi—
a A S 7/
2 035 / § 750 |71/
o o 700 LI
S o0s g a
g U o 650/
©
a A 8 600 — T,=-40°C
0.25 > — TJ = 25°C
550 — T,=125°C
0.2 500 —T—
-50 -25 0 25 50 75 100 125 25 30 35 40 45 50 55 60
Junction Temperature (°C) VDD-VSS Voltage (V)
F 7-3. 238 FET HL5EERMXRR & 7-4. VDD HiJF HLS B R R IR R
35 35
34 34
33 33
T 32 T 32
£ 31 E 31
‘g 30 S 30
=] 29 = 29
O 28 |—+=——= O 28| —
2 27— 227
o [}
5 26 5 26
B 25 8 25 f
Q 24 Vyce =117V Q 24 Vycc =6.8V
S 23 — Ty=-40°C S 23 [ — Ty =-40°C
22 — TJ =25°C 22 — TJ =25°C
o1 — T;=125°C o1 — T,=125°C
20 | | | | | 20 | | | | |
15 20 25 30 35 40 45 50 55 60 10 15 20 25 30 35 40 45 50 55
VDD-RTN Voltage (V) VDD-RTN Voltage (V)
El 7-5. H¥#a8 BE RS VDD MIA IERIRE R El 7-6. F#at EZh IS VDD A KR R R
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7.7 LAV (continued)
13 65
125 = S0y,
12 N %
A\ 2 50
S 115 ‘\ S 45 \
@ 1 \P 5 40
o \ o \
S 105 2 35
s \ > 30
g 10 t £ 25
= 95 2 20
9 — T)=-40°C B 15
— Ty=25°C 10 ~
8.5 — Ty=125°C 5 E—
8 L L L L L 0
3 6 9 12 15 18 21 24 27 30 0 50 100 150 200 250 300 350 400 450 500
VCC Sourcing Current (mA) |_STP Programmable Resistance (kQ2)
B 7-7. %R BRE SRR AR A B 7-8. $i15 SST HEILER RS BB HHE KRR
3 450
2.9
2.8 400
g 2.7 /”” g 350 —_— RFF{S =37.4kQ
< 26 Em— < —— ReRs = 60.4 kQ
S 25 E—— —] z 300 = Rprs = 301 kQ
S 24F S
© 23 S 250
o < o 1 T @
£ 22 I ——— iL 200
3 2.1 —— Rrps = 37.4kQ 2
() 2 — Rrps = 60.4 kQ 5 150
1.9 — R =301 kQ kS
I 50
15 0
9 9.75 105 11.25 12 12.75 135 -50 -25 0 25 50 75 100 125
VCC Voltage (V) Junction Temperature (°C)
Bl 7-9. =t #m B HIR S BIERIRR R B 7-10. FFRBESEEFERIRF
800 81
/ 80.5
¥ 600 pd s 8 — Rrrs =374k
E_EJ 7 &\/ 79.5 — RFRS =60.4 kQ
> / 2 : —— Reps = 301 kQ
S / 3 M=
3 —
g 400 . 5 785 ==
[T
2 yd E 78
< £
£ 200 // g [ ——
& // 77
s 76.5
0 76
0 5 10 15 20 25 30 35 40 45 50 -50 -25 0 25 50 75 100 125
Programmable Conductance (10%/Rers (Q) Junction Temperature (°C)
B 7-11. PR 5 TR BB A IR R B 712, BR AT L SEBERBRA
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7.7 LAV (continued)
1.76 24
1.758 . 232
1
—~ 1.756 = 224
= =
[0
% 1.754 g 21.6
5 1.752 9 208
= S
5 175 g 20
© 2
3, 1.748 2 19.2
£
& 1.746 S 184
m [0
[T 1.744 8— 17.6
1.742 ?® 168
1.74 16
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
B 7-13. RIBATRESEEARXEA B 7-14. RiBaME BB SEE KRR
100 4
— T,=-40°C
99.5 36 — T)-25C
< - Ty=125°C
99 T 32 N J
T 985 £ 28 N
=3 £ N
8 98 8 2.4 \\
& 975 2 2 N, \\
o © N\
= 97 3 1.6 R
S (%}
S 965 o 1.2 N
o . g " N \\
AN
9% g o8 \
95.5 0.4 A
95 0
-50 -25 0 25 50 75 100 125 0 0.5 1 1.5 2 25 3 35 4 4.5 5
Junction Temperature (°C) COMP Voltage (V)
B 7-15. R A SIRERIPRR Bl 7-16. RECAHFH HA
20 100
18 90 — T,=-40°C
80 B — T,=25°C
= 16 ] L — T,=125°C
£ =] 70 S
= 14 3 S )
c e 60
2 Y N
g 12 § 50 X
=1 ™
> 10 / £ 40 \\
:_E 8 r g 30 S S|
(2 ) bz .
o [
s ° / ° 1o RN
8 4 — Ty=-40°C i
— T;=25C 0 ~
2 /( — T,=125°C -10
0 7 | I —— 20
0 04 08 12 1.6 2 24 28 32 36 4 100 1k 10k 100k 1M 5M
COMP Voltage (V) Frequency (Hz)
B 7-17. REFAAEER Bl 7-18. REBCAHE MM 5 MR E IR R
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7.7 LAV (continued)
135
— T,=-40°C
120 — T,=25°C
105 \\ — T,=125°C
\::\
= 90 ISS
£ NIESY
(o] A,
g * NN
o 60
2 N\
T 45 \
30
15
0
100 1k 10k 100k ™ 5M
Frequency (Hz)
B 7-19. REBRBAHAL G SR F] PR R
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8 FEANULHA
8.1 ik

TPS23731 8{f4&—A> 45 5| A4 A FEL B |, 03 Szt ¥z 1 IEEE 802.3bt 3 28 1-4 2% L)\ & IEEE802.3at it Hi % %
(PD) AT I FTE ThEE |, A — AN S TF 18 9 28 Bt fe 4k it s A =0 B IR B i ) 88 . TPS23731 i& T
SRS EE N | SRR ) ]

SCHFI A PoE PD DhRECLFEALIN L AEAF 73 20U Bl 01 1R AR i L AL PR M) B/ B IAU G e s R B A R Bl T RE AN
R S IE 81T . TPS23731 #4F4EM 1 0.3 Q fIREH A EEIT I | AT SRR /b G RE AT B2 e FEL A FH <

R APD S, AT SCRFVF 2 4 A LS Oring 26 X5 sl A HL T Y o
TPS23731 S & JUANRI TIRE , BlanFASCHr . Frik A RR H1 DL S AR T A 100V AR IR [T
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8.2 TheetE &

VoD D vad ,|-| Regulator D VGG
COoMP D
FB

BOKO

Vrelt |

(1.75V) LINEUV
10 pA chrg 20kQ 25V
BTN Converter off
from PO Control
SST
D disch
Soft Stop VB
Discharge chrg
Regulator VBG
|_STP S_stop/start ctl
20 pA (pk)
cs Di-—'vwl -----
33k0 | Blanking LT GATE
Control comp
Vezyax
(0.25V)
FRS
Oscillator
DTHR
PSRS
CcP
EA_DIS GND
Detection Comp.
Class
REF
Vdd
DEN
CLS
State eng _ m
APD control 5"1:'
Class Comp Qut
Mark Comp Out|  giate D T2p
Eng —|_|‘1
- P RTN
High if over apdout  mpcl
temperature _
B Inrush fimit
threshold Converter OFF
32v Currentlimit ,—= 1
0
threshold AFDO
wion L
RTN
VEE] D L
Hotswap -—I—D RTN
Signals referenced to Vzs unless WMOSFET
otherwise noted
lamu sense, 1if = 90% of inrush and current limit
Automatic
EMPS D MPS Control
mpcl
]
apdout
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8.3 Fritdtiid

B K 9-1, TGS MRS (Btn , Res ) , VARE I @ THE - B/ BRiZH#E57, T Rel &R
FIME (140, Vosmax ) o FEAURFHEARAR 26 T LA R 3 4 FH B4 AT $54

8.3.1 CLS 4+%

CLS 5| A1 VSS Z [P 2S (& 9-1 FFIf) Rels ) N PSE #4045 E. HE VPD 1 VSS Z |11
HLE ZEA0 T 11V 2 22V 2 Ja] | 45688 5k S48 A0 B B _F N K20 1.25V (R H T o 1 ep BELY #E R FRL I 5 928 o 28 T 46
[T P4 8 LI DA B J sk 38 528 MOSFET AT fritis AR 45 &, PR R IE L . 3% 8-1 1| | IEEE802.3at
Bt e IR PD DR VG BT 7 AN I E . PD RIS AT | I B8R 4EA i sh® |, A58
% 8-1 iR KT, TPS23731 SCHF 0-4 L INZ4 ). APD {53 5 H 2324 FH 40 SRR AT

* 8-1. /r4R HPHER

PD PI Zh%
M v E W . FE (Q)
0 0.44 12.95 806
1 0.44 3.84 130
2 3.84 6.49 69.8
3 6.49 12.95 46.4
4 12.95 255 32
8.3.2 DEN f:Jul i g

DEN 5| JISZEL AT DI RE . R B VDD A VSS Z R E Z AT K29 1.4V & 10.9V 28], %EH:AE VDD il
DEN Z B HBH ( Rpen , IS WK 9-1) St 7r=4 — MG IMEFIE . 108 ey B, 200 8% 2 - 1% B BH DAY
fit. IEEE 802.3bt fil IEEE 802.3at b#EINE T AR AE P Ryeteqt /T T 23.75k Q % 26.25kQ 2 ji] , Bl 25k Q +
5%. XT Rpen , TIHEF S 25.5kQ £+1% HIHLFH.

AL HIZATHAAY DEN $1 2 VSS £ S8 N ##dfith MOSFET 14 a1 28 ek, B2k i%EREE VDD #Il DEN
2 TB) P R BEL 0 B AN R SSOR 85 (K30 23, U2 P e 6w DS 2 195 1 i BEL 22 T P sk s e sk 25 ] PD 8] I AR AG:
TR CLRE 1 PD IE 34T 35 39S

8.3.3 APD ##Bh L yRA I

APD 5| JIFH T 1T fig A\ DA 9 #2855 A Al By FEL VR BRI B FH o 62 1.5V BA R LR T n 2] APD 51 (AT
RTN ) i, TPS23731 #5347 LA FHRAE -

KN S MOSFET

AR R

A LINEUV i\

2EFHAEFF DR AFAE (MPS) kit
T2P il APDO #rHi I a ((IRHFRE )

XA AR E A 88 YRS T PoE. —MHIBHY 528 ( Rappt — Rappz » 182K 9-1 ) y APD 5| i1t K44 ESD
fRA, BRBOR EPHLZE M (Da , S RE 9-1) MR IR | FE2 40 N B W8 7% Th g DARR (% V1) 6 31 4 B o 1
ST R &4 . BRAE A APD |, B HER:F] RTN,

8.3.4 #8518 MOSFET

RTN 5| BNk 3Rt 6 i [l 2% . 78 30423 PoE #ufitk MOSFET (iR Al B /B 4% ) 2% [ B . A0
RTN N B B 4% il 28 AL e 28 W) M AR s 2P ()2 ), DAARERE 5 52 5.

—H Vypp #id UVLO BIMH , W58 MOSFET {#4:#% RTN $2%E VSS. RIFRHIDhAE AT By 1k RTN B K
27 140mA [IFRFRE , BERIRKEEHA ( Cuk ,» WEIWKE 9-1) Fei 1L 20 & AN 24 RE 2R IR TH Y
BRK. BN RAY RTN B FEEE T PRFRIR TR KL 90% B, BIRREE SN 0.925A | 126 /N
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%Eﬁﬁﬂ%ﬁ?ﬁ?ﬁﬁiﬂ%,ﬁﬂ?ﬂ}}\ﬁ@m&ﬁﬁ‘ﬁﬁﬁ 80ms (tINR_DEL)° Y%EW‘]‘/I\}E/%%’# ( Eﬂj(ﬁ% EE@ EA?EW%EEJHF
HIRBAME S ) 25 , B R ERE R R TF<,
WH VRN - Vvss K T4 14.8V K[ 2) 1.8ms , U] PD Yk 2 2IVRIMRE 5 EEE , AEXMERREN T , b
RO TIRIMBY B AF 2L 6] (80mss) 58 — /N sk A AN
8.3.5 T2P 1 APDO #&#5
T2P FPIRSH FIREF RO IIRKE R . R 8-2 FIH T X NAF PSE 287, PD ZAlf Al RAEEH T2P IR
. EAThER G CW R FE W E . PSE AIRER S0 ECEL PD & RIVERFACM IR | AXMEN T |, &
IR . APDO ittt m] T 3Eid APD % A48 7 2 15 1778 4 B B V5 i i 28

& 8-2. T2P MR HfHR , APD AEHF

PSE %% PD %3 AR L PSE 4Mif] PD ZhZ (W) T2P()
1-4 0 1 12.95 HIGH
1-4 1 1 3.84 HIGH
1-4 2 1 6.49 HIGH
1-4 3 1 12.95 HIGH

2 4 2 25.5 LOW
3-4 4 2. 3 25.5 LOW

(1) Wi APD A@HLT | U T2P Al APDO i HiAs I Hi T

TEJE SR, T2P fHANAE B/ B Ed s E B RS B ash e e 4 &8 . Wi 7E N R —Fhih

LR HCK IR B P BUIR A

o ELIR/ELIREEHBRIR [F S s

o FLUELIE A e A A R

o ELUR/ELURARE SRS T LR RO Vyee BEE Vouvio £ BAF |, BUTE APD AR HFI PoE #fi#i st T-iR
TR R

o BEEANPOCHRIRS

WEE, ETA XS T, R VDD £ VSS HEVARE TAric B RE |, st icEE 5 1K W #Ras

DS 7 52 BRA 8 2 A R HUESOE e . 24 VDD & VSS [ HLE B EARIC S A BE LRI, BB e 6. W

MG T2P |, mlR X b 5] R AR EBIR T

8.3.6 HLI/E I HI 2 4F ik

TPS23731 HEJit/E i 28 seiti 7 M AL fg i s ) |, a8 e/ R TR . e R IR 2% . L AR

PWM Etbige, MGEMIHBEEEE . © BEEh. BEIE AR IS8 . Ak, RGP R s AME R A AR 2. A4

REEH ., NEIRPIEITIRE. O AT 6] 1) 5 3h e

TPS23731 &%) b & s\ e ge b A7 1Ttk , SCREE R PSR (iU & ) FIGHE & 5% I i o

N T SCFF PSR, TPS23731 G — /N ERZERORSY , R WK H W E 54 .

IR TR S AR R, MIZE R TR AS ((fEH] EA_DIS HaN ) o ERXAEILT | Jehh & a8t B3R KE)
COMP 51l ( PWM IR SR AZ 8 51 ) «

EXHFEN T , COMP E 5 EEMA 5:1 WITHIE 2 ERE , Vzpe/5 (£ 0.3V ) WIS IH L 2 ST Tk o6 1 il 2%
(PWM) B HE R TR R IEH] . 18T Vzpe B Veomp SFRIEF ST 22 |, T T (Vzpe + 5 % (Veosmax + VsLoee)) HIHL
JFEANS 1 KT MOSFET (1175 SR I A7 FL 7

PP R Bl P AL ) I St 5 28 S UR 3. R B HRE A VDD N Cyee FEHL , FFEZE B 3 5L R 3 311 1)
UEFFHLIL , TISAT IR AUK B R eas (MBS ) Fth .

B2 AT AR A N S R SEBL TSR R 3, OF HAEER 1AM A BH A I RRER DD R AT -

BrRARAE A 74 18] 8-2 H R R RIG KR AME | 5 WA R RER H15  S LL B MR . KR AT BUE R 5
K LI R Al e Ty ] 2 fE
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Bt/ BRI AEE —A OTSD , o LLd i #vE (&4E VB AT A MHRIKZNAE . B 25 sy s A0 B r i ) Skefi
Ko FEfilds OTSD kM VB (1K FET ) « 8RS A LSRR AL LUK 58] VCC 1 HI#E N R IR

8.3.6.1 VCC. VB. VBG FIE% PWM /53

VCC 5 I B B ELR P 45 (0 A B B R R . Tk MOSFET Ml 3K 5) &8 B4 A VCC 5l NS AR . VB
VBG it N VCC ML IR, A& 9 A RS rL e AT AN S O & as (B8R ) SRAEABIR | J5 5 T FET M
R B SR B & FL R S HL Y. A VDD 2 VCC 15 2h IR sk UL #2351 2 R 3. VCC AW BIIR ( Biltn , &
WA e As LR BhSe4L ) SRoRiE  DMEAE SR 3 A 4EFF IR 84T .

FEIRIEIT B , RS HIRIRIT IS, N Cyee B IFORFFHHES , AL 8 BT ER PR S AR <, M ERE
mPEG AR g R B Vst IR 2.1V (VsTuor) BT HHBLX RN | Wl 8-1 /R, 7E Cycc RH
if , VCC. VB Fil VBG LA ABERAIAET A, R VA B8l 1T ashiE A RHEReE S, Bl
VCC KX BN |, fERZHNHAFIEE A 1 uF,

—H Vyce BEZAEFIE UVLO BIME ( Vouvio F . K& 6.4V ) |, MIEHREESCH |, BRI BRIEE EHITRE | IHE
— AN PWM 520 JE B

H2 WA TR BT SO T AF I, AITEE Vyee TR (IR TRL 7.4V ), W& SRS Z) I £ 4 I 1)
WEHTITE , BME VCC MR, HAVR RS as P .

A

tinrush max
PSE PSE Inrush Operational Mode
1:\nrush min
PD VCC Startup Source ON End of Soft-Start, Startup source
turned off
HSW cap \ PD + Power S.upply Fully
recharge Operational
>
“—r—>
Wait - Soft Start High current startup is ON for the whole soft-start
/ cycle to allow low VCC capacitance

Ensures interoperability with
PSE inrush limit

& 8-1. &R

R, EREIbESR ) B RIS
8.3.6.2 CS. Al LB AT G

LA/ L UL A 5 T PRV S A N R B OC MOSFET (1 Hi It Ja 82 FEL EL 2% 1) s P00 o bt H o K 0 L PR A L
BUGA PWM B (25 B/ ELRAE RIS T HER ) o BTZ00H e r % AT B 1k MOSFET 53 5% 38 1% i 53X 3
PR TP A — > ARSI [A] LA R AE SR FL R A B 18], CS 51 AE I Py # F hz H BH 8% 42 %5 AGND.

—H Vgg i1 RKZ) 250mV (Vegmax) HATZH BRI BE R, HL T PR ) BLECRS il o 2% BT 5 J8 JT A S s I ) o G 2R
A s ANAE T IR IRAE , U PWM ELHBES B K 23 ELIR ] (Dyax) HLES 2 2% 15 5 S8 IR 1]

PR AR 3 ) SRR MRS I 21 4% TR (AR TR AR B RS ) UL, DAEAE 5 8 LR BB L 50% I OREF
FasE . TPS23731 F2 At Py ERHBCHME2 FL R LA 28 — DN FIAL , IZFLIALAE PWM BB 1O T A A\ S e o — A A T R
Tt DA 8RR . A CS SIBINRH . WRTEL | ATLLEE IS CS 5l R Bk AN EE LAY Rs ( &
B & 8-2 ) RIG KR AMEMIEE . & 54 MOSFET JFE I N CS SR tH MR HIR ( Ik = lsLex » &
20 A) M. lpx MAEACIEN CS FIIAITTHI L) 2 n A [l B .
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TPS23731 MK % ORI Jy 78% , 0 VF B HAEAA H 607 50 b FLATBOAE o P L) 10 S AT HI e . AN
K A7 HA T8% | (RS AT DL ATE 36V % 57V i P Y LR B o 5 LB 77

K 22 0 A S A i SRR S R 28 ST Vppl T ((WEE R B /T G ) MRS (R, B TH
1 o Ei B FE el 7 F T Ok A AR E T R IEE (Vsiope). BEFTHR MR Vsiopep ( HALZ mV/JE
W) T EY, BYE SR 1 Re, Hd Vsiopes Dmax M IsLex K H & THME - E ERFEHIB55
I HL R BT mV, RN w A AL (B4, Dyax = 0.78 ) »

[VSLOP E_D (mV) - (VSLOPE (mV)/DMAX )]

Rs(®) = Isi,_gx (RA)

X 1000

& 8-2. Mt hnapr

TPS23731 JHFS B FFARHAG# , WTLAE % CS EMfest R-C JEEAs . XAl G LU N B R I, fE R
AT REAEE SRS TR, LGN T , B0t N RATREA M R-C Jrik , Bl 4t Rg i, l1F#
SIS, FEUE CS 5 AL B S 3 K. TPS23731 TEMMK SIS [RI7E CS F3RHE FH: (£ 400Q ) , 4
WAUE] R-C yEUAS N s> Cg LR R RS H L, AT P50 SRR

PR LB A CS 5| AL 18] B % Hy SR 4, DA/ ok B e A A 2 (B AR SR B 5 A CP 55 ) 1Y
SRk

8.3.6.3 COMP. FB., EA_DIS, CP. PSRS FIEHEL R 1

TPS23731 Hi/E = H#s 5Lt 7 B =s ] |, s gg r #EA h s, W (B FB A\ F1 COMP %
HEI# , H EA DIS fi2KH-F ) i/ (8L COMP #i A , EA_DIS fRIEFWIH ) MRS HIPAE R ZRURES R 2
S AR P ) B ws B N HE FL IS, AT 2 FF O MOSFET U4 4H FLf .

Veomp &+ Vzpe b I e S S By NS (Vzpc + 5 % (Vesmax + VsLope)) I SR B K ( EAE ) Ht. M
COMP % PWM Ll #8122 i 2 18 % 4 0.2,

FE T A H A B 1R 22 OR & 1 S s AR A o, TPS23731 FLIAL/ EL AL #2 i) 4 w] 7 SO M YR AR Fs 24 B SR 4L 1) S 5t
iBAT , LSRRI (PSR) , i AbE PR AR IR S MDA & 4% . Ik PSR — MR EREE |, B IES:
(DC) JBizAT , Al LB AL AL IR, FFRORFRAR 17 R AU

HRFMFL R ( PSRS 17T ) && i, TPS23731 HJou it Vil SRy (0 7 VR SEIL |, 12073 A B

ZHER (LA CP fth ) A2k asSe s AL M BT AL b (Rt A SRR B AT ) o BT

VAR IS AR G5 A AR A8 A M (] 20 BE A & B LA v, 7T DAFE dje K Y P 3R ¥ BB SE BN T 21.6% ) S 30 5
AE ) o IS FIER (CCM) FigfT , k2 Mt 2em .

TPS23731 ML tAkIS T tHIEM T ( PSRS HL EARHF ) A HT 1 M — AR e B A0 4% 100 B0 At s i o A 480 25 B

Mo fESE 12V St ST R, 5 IER B A AR T R A5 S I, W] DAAE SE e FE L B (< 5% % 100% )
WSRELZ) £3% (7R Y .
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FEEER T A ERIRZE ORI, COMP 51 AL 3 M AREOERE & 83 1) TL431 8L TLVA31 JRIAR K as 5zl i
J& , R VB SRy LR, (HB AT DUE A AR E

8.3.6.4 FRS 4 ¥ if BRI

FRS 31X (A HIBITH ) IRG e R HEAT AR | JF IS w1 TR TPS23731 B [ B mpo iz . N iR
R VE B K o 2 LA AR P AR R BB, AR R SR TEK . AR A3 2 2% Regrso

) — 15000
Regs (kQ) = fow (KHZ) (2)
TPS23731 w A0 B MR Bh , DAMEMCREE RS W BRI, B & I A iz 25 S A A A% . @it ) FRS jis
TmE A Vayne Ik (> 26ns) , AT CASEELEIZD |, Wik 8-3 i, WAk Rrrs , LMESR K H HIZ TR
T HIE R EP IR . [F20 ko &b AL SIEES [a] |, FERKpP &b 2 7, W B BIAN TP UG . R 1 B i i i 3
S TE] B A R A K

8-3 o 1 ARRE S UANAR [ 25 5 (R 0 FELBR R 1) o RT BRI 17 ol 2 A8 s 4% St P e P U %k . PR FRS 75
HA MG, FIb D302 2R, G20 A0 .

Synchronization

Pulse Synchronization

FRS z l Pulse —| FRS Z
| 47pF e M — 47pF e
M o 1000pF o
DE;E Ta “ Tswne H 1 nﬁ?
Tﬁ " Tswne Vsyne
Vsyne ¢ 1:1 .

Copyright © 2016, Texas Instruments Incorporated
& 8-3. F¥

8.3.6.5 DTHR AIHZE#L5) , JHTFH BN/

[E Frbr#E CISPR 22 ( FISRFHRRA ) 85 FHEAE SRS IER . 7558 5.2 T UK BN AN EEwm D, HT
TR 2 EMI ZRE 2 — kAL, W2 B 2RI T IRJCILAIAE . FUBOHRA AT ZR . 8 I RN 22 i LR FL B R
IS F T SR AR 2. (AL R CRBNT EMI #2725 PoE (i i & S /7557) SLUA4GY Hhst
EMI #ZHIHET T HONVEAR) SR . 14 , IEEE 802.3at %5 33.3 Al 33.4 15L& IEEE 802.3bt & 145.3 il 145.4 7%
R 40 55 B0 A 2 110 e 225 P oy N 8] DA VX L 45 PR e 75 R 5 T 25K

BT DU — AR AR B sl i b AR Sk SEBUA AN EMIE IR PR . PR &l ], LEE 58 58 B B A
T EANERE |, T PRI D A

SEA T Y FE AR Bl 5l e TPS23731 N Btk . v LLE A DTHR 3 RTN ##: — AN 2585 LA DTHR
FRS #d— /N, SRR AT B A B . IR FRAMIB AR Corr (K 9-1) Sk SCAFIINER f,. B
K#ji& FRS 5| 3 5 st B/ i 2s , 7EAE/NT 0.5V BT 1.5V 2 (RG] b B 28 2% 77 48 78 L AL
Ho ks DL N AnifEE X Cprr 1H -

3
Crone = Reprs ()
PTR ™ 2.052 x f,, (Hz)

fn NARZTR T OkHz | SX A 1% 3 5 S U052 0 ) 82 P (0 70 F 3 9 o G, fiy MUBEE WKL) 1MkHz , WD RT3 B
AL,

HIBHAS Rotr HTHAE Af , KSR, HAEMRYE DUR ORISR E -

0.513 X Rygs ()

Rore (W) =9/ bR @)
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Wt |, 13.2% BFEIFRFR T 25535y 250kHz |, 512 HI4IR A1 N £33kHzZ.

8.3.6.6 FHIFHKH SST Al /55

Fetas ® B80UA 30, LB IER AR R Shi i vl (£ PoE MiFIth , PD W& EHUR S , AR HIT R I H% A f it
BRIV T HIR B # (PSE) BT oo BRI -

XA A 42 1 £ S AR Y, TPS23731 SR PAIRA Pl RO BRE Bl iR 22 IO A8 10 55 =142 1l A\ it o 2
18 BT . FEAER AR SRR B BUR S R 2= ORI DA B ) 30 BT

FEAEFH 7 RS i i A AN F v, TPS23731 SR ALl A Bk HOR 2l , L A 55— PWM 42 il A\ i i 2%
18 BT E , AT AT % MOSFET WE{H Hiv . COMP 13t 1) i it 75 SRANER S B A i AR F2H] PWM
PR . R, EXAENLR 8 MBI MR TLA31 B TLVA3Y iR ZEROCER SEIL Y (&g ) IR S
gy, WIS M E R 3 TR A TE -

TPS23731 M e S IR {EH SST Al RTN Z A B HIA 5 R 7. CERS 2R, B2 10uA B R IR R
Csst (K 9-1) W/IT 0.2V e i % 2.45V. Vst I KZ) 2.1V (Vstyor) )5, VCC Ja st 2z kHl.

FIER AN PR 2y Hi 25 2% H S 1 S B 1V FEOAR PR B 0.25V % 2V DAL | 0 2y F 25 6 20U T L s 1) ¥ L AN
T IR S (tss) , KIEIT -

Issc (MA) X tgg (ms)

Css (nF) = (2—-025)

®)

HEL IR K S ) L 2 % L 1) S R A% RS L AR FR B 0.6V & 1.2V TR | 308 Bl Hi 25 1 0 25086 b 4 ol 4
it MR S (tss) , AR

Issc (RA) X tgs (ms)

Css (nF) = (12— 06)

(6)
HER , DCSIER] 2.4V B, VCC JashA 4561, W B HA A B 18] DR 52 SR RS 3. A SRR e 5
MEZVEAE R | B RME.
8.3.6.7 #4775/ SST. |_STP. LINEUV FI%f=1F

TPS23731 14t 7 AT ILAFE | ATAEARRNREIE Lysi/b It G IR e 1 A ORI T AR 32 BN g, AT R FET BOM
BA o A LR B R DA 2 5 05 O Bt s 1O e Y FEUA TR, R RER RS RN KA R R A RS

LINEUV % AF I E 5 N B CEBR 2 )5 (24 APD AT TR ) |, SST H 28 3% LUIE & U |, 371 9%
MOSFET {8 i ZZ M. SST ML HLIR (Issp_sp) 1 Ry stp K& X , ZHTH :

1000
Issp_sp (HA) = Ry orp ()

(7)
T IR AT RN FERAT AT AR, AU F g B A R S B PR 21K 2 50mV .
8.3.7 JF3k FET HX3h# - GATE
GATE & FLift/ FLRU e e 4% (1 978 MOSFET MR AKX St -
GATE MIARALAEAS i T IS AT £ FF O, AR ARSI R OGP . AR R A g | e L ORFFIR T
8.3.8 EMPS f1H 3] MPS

AT AR \rrn FHERF PSE Th% |, TPS23731 @il VSS S Bk it | IR it I # g 2 | -4 il
IR VAGERF DA I o
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RE LM PSE T (1-2 2. 3-4 25 ) HEERIM AT (lypsL Iwpsh ) FIFFEER T (typss tupsh )
PMELERF PSE Th% |, FIN RERDIHFE. HIEGERMEEH THEBRRA KM ( KEEHEZAEM PoE HEHET ) Xf
AR L FLRF SRR [ 52 . 15 S K 8-4 , AR BRI B A VSS B H | T I oap WA RTN 5]
FNER/TAER/T

TMfS Pulse
| | |—| ———— |EEE lyoq 4_>S_metch|ng
/ Load L IEEE lhow — — —1» TMPS
0mA
Unloaded power
supply
Measured lyss
Adds only the extra current to reach lyqq Stretches the pulse if necessary based on measured current

K 8-4. H3) MPS

EERE, EEN MPS B2 B, 7F RTN 5IBI_EAS I 252 7 3451, B g kbt 18] K415 5ms.

8.3.9 VDD HJEHE

VDD EZ RN IR IERM . %51 PD 26 2S5 08 TR dR | vl B T ME i N 2R 5% bR O 2448 B EL i
Pede A SRR . AR Vypp BEMK T UVLO BME G IR E 2 RE L E |, siERIME Vypp RT3 UVLO
{8, Bk E , W TPS23731 KR 8] VR B

8.3.10 RTN. AGND. GND

RTN 7E N #E8:3)] PoE #uidith MOSFET [IJeA% , 11 AGND J2& ELI/EL 45 ) 2% [3] B8 1 (G e 75 B4 L E . GND &
SRBEECEIR FET MR IRZ) 45 A0 CP AT FH I HJREeH | Ri4FE 2] AGND F1 RTN “Flii. S5 AGND/GND/RTN RI4H,
N L EL A B AL e 2 TR (R A ML 2251l ( $53)2 ) . PAD_G AR EEVER NN IERE S RTN 5] .

8.3.11 VSS

VSS 7 PoE i N IR 3. £ /2 PoE #2 M AL EHIHREME | A — A B ER B IS ROT 90K HE £ %) RTN. VSS
ESOT R = T RTN I A I f . PAD_S APk AR B A BERE R VSS G, A JI0RE AR £ 12 3
VSS 5 il AR PR IE WIS AT o

8.3.12 /P E#HJES: - PAD_G A1 PAD_S
PAD_G JWi%E4:%] PCB L& K RTN 7840 X4k , DUE SR AL IE 7] o e A (1 FEL BE SO K 42

PAD_S Rii%EH:E] PCB FHUKH) VSS ZEH X4k, DAF 52 AL [ 2 AR ARG F BE SR B 42 . T EAE VSS Al
JE{Z5 (41 VDD ) Z[alfr%F 0.025 B~ By Al

8.4 B IhEEAE
8.4.1 PoE #fiR

PLR N AN S BhHE @ TPS23731 [ TAEEHE | A2 52hr IEEE 802.3bt 5k 802.3at #ru K11 E it . IEEE 802.3bt
T2 IEEE 802.3-2018 [ EEFihA |, ¥ T 25 145 2& (PoE) , B34 H AT A DU/ N2 X B AT W vt . = Th ik
Ty T FARAFHLTHFE ) BI04 P R4 5 2 5 2

— ORI , 774 |EEE 802.3-2012 FrfERIZSFFR N 1 25 (0-3 2 ) 8% 2 25 (4 20 ) #344 , B A F & IR o5
RN SRR 325 (5 %% 6 4% ) 8 435 (7 %%, 84 ) efh. 3 BBk aIE L 4 XML HA 0-4 2058
o BREASKIARAL | FEAE BT R g B L AR & 5 2% B bt

|IEEE 802.3at #ll IEEE 802.3bt AxifEe L 7 —M77k | {8 X P75 W] LA R BRI &% (PSE) Jlid 42 42ty
PD (e ) e, SRS 1L PD Wb Uik i B AR w2 I — M WIS =M LIRS - Al

DRAEAT . 3 KM 4 2K PSE LI ZE IR TARRES (08 “HEiaE” ) RifE PD ZEAMF (580 ) ik
FEARST (U VB H AE IEEE802.3bt B ARy “XURFIE” ) M0 RFIE . PSE fEORFFHUZEWT FHARES (S IREIR
) BTN EINESRREH AN ZMAT ORI o AEAS A RS 2 1 R o A AR T R K A K AT
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RE IR N POE Wit s # . W AFAEAT 21 PD 1L |, W] PSE W fE< il PD Fi R MThE ; X st 2 Fris
HI5r 2. NS PSE i 2% HI%sE , EFE/a4m PD i,

3 2Kk 4 2K PSE T E o litAT 3 ek 4 K38 am RAEF 2. 2 2% PSE T BT 1 80044 2% BB Z 4y 2%

R 2 RAEM . 1 28 PSE AN BT s e 2 (DLL) 702, 3 2REL 4 95 PD b2y 7l ik
17 3 250k 4 K2 UL DLL 3% . 2 35 PD L 4iik4r 2 2R 2L & DLL 432 . PD W] fEIR B ZRIA Y
13W BRI 2, s DU HAh IR T 2 — (WA 2 28 ) o AR — (WA 3 28 ) LR \ASHiAhik
iz — (WA 4 25) o DLL 20 A8 e 58 B B LK P 250 4 % e 3r 2 5 R A

— HIFUA ML | PD 040 2 I 4E R D R EHE (MPS) LU PSE Fif HARIEAE . PSE Sz Hd i B BEEA L
1 MPS , Wi £k MPS | &g . EK MPS &1f PSE Tk &2 2| WIRES . K 8-5 Work T1E N PD i\
JE B IBATIRAS

z & 3 =
c c = g) ' g c g’ g—
= = S= == o= = Oa £
£ £ ®E SE c® Eo [
c= ct -— -— [T = oc
o4 o5 23 o5 Sq, 3£ SQ, go
e e = = ) = o Eo
Qo o 9o 920 - @ [T - =
55 88 83 8% 35 32 33 85
as 8> oS o> == So == ==
- Shut- I .
Detect Classify down Normal Operation
v 69 v vy v v v y/425 v .
0 A 7Y »
2.|7 10.1 115 2|0.5 3|0 377" 42/I 57 Pl Voltage (V)
Mark|™— | | [ 1] Normal Operation
] ' | | - TE ]
T o S5 E e
a2 == Jg 22
g5 53 35 25
~F 83 == Aok
- Oor e

&l 8-5. BT

PD f Numil i /2 RJ-45 )\ 5| iz |, #iAon IRz D (Pl). BT HEBRMIZITHEREE , PD fiNERS
PSE #ith ZR BEAFN . N T Wi , A SEhR 22238 ol ] | % br ik #0%  KIFe o L 4a 4. |EEE
802.3-2008 EEizfr T4 fe L EAH AWG 26 Sk ISO/IEC 11801 C 35 ( #i4ls TIA/EIA-568 Jy CAT3 ) HL4E
e R . IEEE 802.3at 2 2541 IEEE 802.3bt 3 541 45 Th &R 5 4E 4 il A1 i [ % M4 1ISO/IEC 11801
D 2% ( #R9E TIA/EIA-568 Jy CAT5 B & |, iEH BAH AWG 24 S4k ) BHT 7% |, LUEM N 12.5Q HIE
. % 8-3 Bir T AR IAME LT FRAS 5370 1) 32 ZEis 47 FR 1] o

3 8-3. 11T PRI I EL R

s B PSE #it PSE st PD A s PD A FLR

» M (ROAH) | ThE (BAME) HE (BME ) TR (BAE ) THE < 13W THE > 13W
|IEEE802.3-2012

20Q 44V

802.3at (1 2%) 15.4W 13W 37V - 57V NEH
802.3bt (32 ) 12.5Q 50V
802.3at (2 2%) 12.5Q 30W 50V 25.5W 37V - 57V 42.5V - 57V
802.3bt (32 )
802.3bt (3 2%) 6.25Q ( 4 £&%t) 60W 50V 51W AidE 42.5V - 57V
802.3bt (4 %) 6.25Q ( 4 £k%t) oW 52V 71.3W ANidE 41.2V - 57V

PSE 17t RX I TX £&%} ( %} 10baseT ¢ 100baseT N5 1 -2 F1 3 -6 ) Z [l & , BLAE AN & H 2T
(4-5H7-8) ZIAjtibnEE. EnF] 1000/2.5G/5G/10GbaseT % %t [H 5] JHIZH4 () B 7l 7€ IEEE 802.3bt
HH . 1000/2.5G/5G/10GbaseT R 4i AT LAALFEFT A 2o % BB | LT ER 7 & X ik, 1 280 2 2%
PSE — X RAEX—HERx s | 10 3 2840 4 25 PSE A LA— %) — 4Lk L2k % in e . PD i F 4 N — AR5 |
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Mr s P MR AT AT RER) PSE BCE 32 . M BT S P2 S 2L P ERIARHERR(E 5 TPS23731 #i
IR
FEEPRIERT 2 28, 3 K804 X PD B4 1 28 PD i AR AR IR BEOR . IR EORAIE DT A0

WA I 2 25, 3 2KEk 4 K.

AHERT A A RO 4 2 (& T 2 KR4 X PD LUK 4 =R 32K PD) S

W SE 3 95 5-6 Hak 4 KHgE 1 PD , W AZAUTE = e AUTAe] HoAth 73 2 S - TR] 2 20 0 & 3 Rt 432 o

PAZBUSEEN DLL B

Wit sE 2 25y 3 KA PD , MITE PSE B hn TAEHE (i ) 2 5/ 50ms & 80ms , iikELZi/hT

400mA. X BT E17E 55 7 PSE R ( RN 75ms ) .

6. WHRE 4 (7-84) ¥ PD, WIAE PSE fahn TAEHEE (N ) 251 50ms & 80ms , & iFEL i/ T
800mA , FEANEXTH L B/NT 600mA.

7. FINHEEELT 30V R 10V AT R, FFEATS 2 mliEL 60mA Fil 5SmA.

8. WIRAKIREZE/D 2 R 4r Kokl DLL R VERT , M ThFEAET 13W.

9. WHEARWEBIEAD 4 NG EMEGEN DLL SRR, WIhFEAE BT 25.5W,

10. WHEARUEIZE D> 5 AN FAEEGER DLL 3R7454 0, W ThEEA ST 51W.

M. ZIAF A 25 A AR AN SRR

12, LRI IE R4S 2 B AR

AR LEESR |, PD AR ahAS42 ML 73, JF e T2P 2 B LAt . W Rk 300 H 75 W16 1l o 4%
RO IERZ1T , Al BEH] APDO.

8.4.2 B{HHE

TPS23731 HA KENEtLESS , H™ AR 5 LR A B T AR 2 8 1 FAafeit , i K 8-5 fium. 151 8-6 #4

HTHF 1 PoE HIIZHYS PoE HPIRESAHKIK. 0 JAEAT Z AbRd NN B %7 DEN. CLS 1 RTN 5| i
BBt ARicJy Mark fRAS ((EELALE ) 2 2-3-4 RSN — 720 .

o~

A
PD Powered

Idle v +

E
2 % Classification l T
O +5 [ — Y
S® |
s Mark_

Detection VDD'VSS

A -
|</—>| _>| F_VCLH _>| F_VCU,H €=V yvio H —t
Visr VoL on Veu_orr Vuvio r

Note: Variable names refer to Electrical Characteristic
Table parameters

& 8-6. REHIE

8.4.3 PoE E3IF%)

8-7 MR/ R T KA AHE 4 W% 2 25 PSE WM. 2 HABEHER. BamEEREAN
Vyvpp.vss: VRTN.vss F1 Ipj. IEEE802.3bt 1 IEEE 802.3at 75 B 4 /b B ANMG I 7 5 (H IR b B 7 D0AN BT
TEARTIN 7 51 3 (B3 N B, DUAS B SFRT DA b A 25 £ -

FEREINSE B IEZ G , VRN - Vss Bi% TPS23731 Xt Cgyik 72N T ££ [ 8-9 1, #as R s th 2 TR |
AR A WA R
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g DC-DC enabled after
3 Startup delay %—T
< I I \
£ 1
S I Inrush\ 'y
S Pl |
3
c N
Q
= AV y
U ceeocsoeheoeqoece

/ X,

N
/ / Vvbp-vss
/‘ /

= Class Mark
g N \
S Delect \
»
&P \\ m \\ VRTn-vss
© [N 1N
S W

Time: 50ms/div

& 8-7. PoE J2 3551
8.4.4 ®

Vyop.v ss & T7r B TR, TPS23731 AL TR A . ML ETFERT Vo on M, DEN S I<#EA
T BRAS LA RE . fEALIIET , RTN S @BEbT , LT E M WSR2 H , H DEN 5l #7% Vsso
25.5k Q (£1%) ) Rpen M 2ILIEFA IR, XA REE — AN/ NEUKThFE R IE |, POAH AU BmW. A 2411 PD
K MAERAE R AE Pl AL B A 23.75k Q F] 26.25k Q (148 HiFH.

PSE 1t PI . B & 2| A U L FH 2 S N\ B A FEBH S — /N IR A s BH ( BY Rpen 5 TPS23731 fm & 4k ) BT
gE, [ PN 2.7V HIER | SN AR MR RO B B E S RN AT RE N BOA R, HIRFEMR MR . ZERSIE | fN
HLAF FELPH £ i TPS23731 1175 2% e BE 34758 40 HUTH o

8.4.5 T4 2%

HWALAEE >, PSE W LMERL L Z AT SeffsE PD HIHIRZESR | JF HAESUH R H BT i 2. 2 38, 3 /AN 4
FBEIE I P Fovr i Th R PD W€ PSE & & ReSC R M D RISAT /K . PSE 1EIF R Z il A2 1 70 9 18R PD #
ARHEFETREC T IR TR B 2 B DR A /NIRRT, RIS T 2 MBLh R .

22K PD BRI 4 AL ARy 25.6W 4. 5 ek 6 2 3 25 PD fEHT PR AF IR L 8L 4 ZRbd (ks
fiE | TTE A JG SR S R o 5 B 0 ek 1 . 7 Bl 8 4 4 25 PD TERT R F AR 2RI 4 AEAFRE
fiE | TTEFTE 5800 F A o 5 R 2 el 3 %t 125 PSE &% 4 % 8 F&AENT 0 ks , kit
FNiZ PD fit , MMM 13W Ty, 2 8 PSE 200 5 K% 8 Hut& 5[ T 4 fstsk , wRik#H iz PD it
HL, UPAHAAC 25.6W T, #Elir “2 AR 8001 4 4% PD. $2I “4 N7 2RI 5 ERL 6 % PD Bi#
e “5 g KRl 7 ek 8 4t PD &1iE PSE CFE 2 PD i RIINF . EDHRERMHFLT , PD AL
WHAEE , BEE AR SN DAL AT BCI DA, AR R 358 DLL WREZ D%, iz 2R 2 2K,
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3 2K 4 25 PD fERXMBELL T RARI IR AL . PR T IIBER IR R8— N mZh& PD I, 77 B LULAIE
R I FH R PR A 28 7 T L

% 8-1 PRI R ZH YUE T PD LAUE S I . W1RFAS PD RIZhAEE L H A B - T (7T e R
PN DLL HEST IR0 ), PSE FIRE A HWIT o iZbniE fovF PD U PRSI (X2 (I )
TR 8-1 MIRME ) ; (HE , BAURZME T DR EK .,

TPS23731 RS — A2 “AFHMHM 3% Reols HFHZSEE LT PD 25 . DLL JEA5 PD i LUK @S
RSl A H TPS23731 23,

TPS23731 24w T Veu orr ML Sl REITIFE. 72 PD #FRHIYIA 224 APD = DEN A BCIRER
CLS kKM, CLS frthim A Bt 2RI , A NAZ K (B M2 3] Vsso

% 8-8 Won I TPS23731 M- JFH . bl LA BUE IS |, B KNSR (1S E 8-5 A
8-6 ) . XIS RAIRMINAE , MR UL INE A2 88 7. 84T WEHARES (4T PSE WrHiRas ) JF
i, RIRSREE N A RS — S 2 NN DS E PR (ML ) Bt , RERERDE
N SCESR TR T2P, — Ed A PSE Rl A AR | S0\ WS Al AU 4 AR T Fn i 2 AL BRE A
HFITG.

Class Between UvLO
- "] Ranges | Falling [~
‘ Lad
Between U_V!_O Operating
ldle > Detect . Class |« » » Rising > T2P
Ranges open-drain
y J Y
\ 4 TYPE 1 or 3 PSE
Mark ¢ N Between Hardware Class
Reset 1 Mark Class Ranges
y
e Yy <—  PoE Startup Sequence  —» |
‘ |
|
[ Between UVvLO Operating ‘
} Mark €= Class % > Ranges > Rising > T2P low i
| .
} TYPE 2 or 3 PSE l
} Hardware Class UVLO }
| Falling }
|
.. .. |
& 8-8. ZEHNMEMZINHI N IRE
8.4.6 AIFTHKHAE (MPS)

MPS &—ffi PD 2HLHHRFEE S, I TERIN TR S )5 A PSE S fRILIRAAAE. T 1882 K PD,
A2 MPS i 10mA [/ NELHRI ( 2R 325ms /0 FF4L 75ms (17 10mA ik eBiit ) BLA S 0.05 u F LA JF
BEHART 26.3kQ HIZZMATTITAL . HA 1 260 2 28 PSE 4258 MPS. {22 MPS ) 1 288 2 28
PSE wl ez VIl PD [ HLI .

N TSR RA RS AR HLIAEEOR MR A, IEEE802.3bt 51N 1 — T T+ e /Nt HL R Rp 2 )R] ) BRI, BHAE
Wt PSE R REFALHL . X — A& THr 3 2800 4 25 PSE |, B il IOkt ] /2 1 280 2 2% PSE BTl 1Y
I 1A K 4] 10%. 5-8 2 PD ) MPS HJfitlia B2 2R AE LUK I FE 45 1) PSE S 38 1 1 16mA.

WE RTN %2 VSS BARH HEIRAAE |, W TPS23731 & HahA i@t VSS 5l IF MPS ikt it | 38 243 i %
WERE | fo Hv ik 3 2 L4EHE PSE ThEE e B F. TPS23731 Lt ifiE PSE & 1-2 Kb & 3-4 25, - HF)
TRRE ik ph LRI R RIS AN 525 bl (RIS B K PR B PR Th#E . 1B7ER , IEEE802.3bt A ¢ PD [WEREH T H
251 PSE . XEWKE , RIEBEERKEMHASE (AR REEHRE ) |, ATRETT ZECK I ke 2L 1) Rk 41
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MPS A5k Mt , TPS23731 /4L 7 A3 T hae , F T 7 bR S R GOR A5 250k o e e p 4L [l (R 52 i . 15
Z K 8-4.

24 APD Hfy A mi P B DEN $2%8 VSS (5l S8 RGBT ) I, KA RERE 2 Bl MPS K. HBLIX A%
OL, MR ER MPS {1 PSE 2 DIk PD ALY

8.4.7 B B A M HaRiBs T

7E PSE [f] PD R ft5e % i [ 22 1 , Wl PoE KL M1 (UVLO) HiEE £ il A T R OR$F 5 o X RE AT DARS 1%
He s s BRAE AT A 7 SR N PoE HN . £ PD WrHBHIIA] | #e4feds % 2 Cguk~ Cvccs Cve Al Cypg
M. Btk , B3 PD e L2/, Vypp-ren B 2BUEARHHBE ( W& 8-7 FiR ) «

PSE —H ey PD ffiH , gt Pl BB RIS TAEVERE M. 24 Vypp EFFE & T UVLO FEHRE ( VuvioR
2174 37.6V ) H RTN Jym PR, TPS23731 i #ivdfith MOSFET #E N K28 140mA (JRVE ) 1 HE 7 R iR
. ARRG, ESWIE 8-9 M. 1E Cauk 7o H Vrin M Vypp FIEZEREE Vygs I, 2XFEEH T 5% ; (H
YA EFHLER A Cyoe 7o M (24 Vyee LTI, VB {875 35 0 4 N S G e 2% s I H ) o — ELYR VA FRA R P&
2T IRAERIRE KL 10% , PD HRIREB SV EE17 B F ( KZN 925mA ) o b4k, — BRIF RS ]
ity 84ms (IRIAMTBIOR ) , M H Vyee RT3 UVLO ( K% 8.25V ) 2 )5 , R as TR )a 30,

Yk MR & 8-9 TR EIFES |, 1E Vyee B T H UVLO 25, WM HIE R 52/, R 5N (SST) A 4G LA
ZYEHER (Issp) BUE EAR T AP 0.2V (Vgest) , R ZBHE 7 d , HEA R 0.25V ( MR T
Vssors ) » XHPRE B F s, MIEHAREHINBE ST, EER , 7€ 48V mANHF |, BahfiiikeE 7
JE LA W 23 308 SR 58 45 5 Vyee , T ETATM KA Cyee A . AEHRENAME RN , FEAMS |, &
SST B LML) 2V (Vstuor) I, B ERERH . NNIEE (BFEFFX MOSFET Mk ) fEHER |, Vyee &F
B R d e B BT E Vyee , 205 FFEZE Vouvio £ (4 6.1V) |, MIFRRMINEE). B 8-9 &R
Vvee HEL/NER | it B s P A BT, SEBl sk zha a0

Kl 8-10 I 2 BB 1 DAl & 4% U PSR RIS, EIXMIEILT | 3 Vest I KL 0.6V ( IE{H A
B Vssors ) I, JA HFHERTT 5.
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50V/div
—

100mA/div
—

5V/div

5V/div

1V/div
—

\./VDD—R.TN |
i 1
Converter
Pl powered st;rts
\ Inrush | x
Y ;
J S
/ Vvec RN |
Startup turn off,
T2P enabled
v I ]
| OUTI Output Voltage
Inrush Delay /
v { |
| SFQ’T : Soflt Starlt

Time: 20ms/div
&l 8-9. INELAE 3] - B PSR BB HE#E
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. I ' ' - -
50V/div | VVOD.RTN | |
_} | 1
Converter
Pl powered starts
\ Inrlljsh x
ml |
100mA/div * lp) v
o
/ ) —

/ Vvce-RTN |
S

tartup turn off
> O BT '
5V/div I\/OUT Output Voltage <43 Secondary
N | I I i Soft Start  _|
| | | L dependent
Inrush Delay i/.’
i : Primary lyeax
1v/div S [/ ] soft start
>

Time: 20ms/div
&l 8-10. tnELAIE B - BA AR IR

4 Vyee BEMCT I UVLO NIRI | B Heds oG], 2\ PD WioTHIJR | BfeHdsdan b i IR AR A by, aliess
RGO H— M RN, raf i RS TR, B8 VCC b k. 2 iy VCC il , |
FEILE UVLO FIRIFRM. RS KM HA 291 VDD WL , W R 2. XA ARy S0 ARy 47
LEFEC, MEHORBhA G, P Iy R AR I TR] ST 25 R AR SR A 5K Bl AL DR

8-11 Ui 1= L ™ Hd B S 3 VCC skt i it . VCC M T BmFE 2T H UVLO 25, HIATIT

BB WA, BRI NHPORSIEN , PR SRR DL AR, AR RS BT 2 AT ST NEEY
(EAT
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VogT overload

\k ' 'Conv'erter'
Turn off then restart
lp) } Z I
200mA/div l
«—|— Startup turn off T
% VVCC-F(TN
5V/div | LY\?L%
— l
1V/div Vsst N /| Soft Start
’ W
5V/div | Vour \.I A Output Voltage
> | | | |

Time: 10ms/div
K 8-11. PSR XA B/ BERFMBHITAHRETELSBZ EEFEI

A, M VCC TRERT |, TPS23731 AT LAX 703 #ANE AR AL Flin , TR AERG T , &Ik,
B YCRA R B B O N e 25 1 VCC U EFUATRE S NI . FEIXFIEILT , W ZigeRrf i Bk, Boa
BRATEEZN N T NXTXFEH , W Vyee HTREABIMFEEZ 7.4V LR, Il TPS23731 &5 BI & Hrja
g, fEAERE A VCC R RIFE |, H A %8 sh L.
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] T

—
Vvce-RTN Startup turn on then off
S |
\_/¢ \ \(— - VCUV
. Startup turn on i
SV/div forshorttime VGG falls due to
—> switching interruption
at light load

10V/div | Vour Vout is maintained, no soft
—_ start recycling

Time: 10ms/div
& 8-12. R - ERRERER/ERERB R ATRRR TR VCC RE , WFHEES.

IR Vypp-vss FEZEMKT PoE UVLO FIR ( Vyvio F . K&IA 32V ) |, MIFAHGRK MOSFET kM | (HEE# 2 05181T
( BR3E LINEUV %N FHOMAGHSE ) o 1R Vyee BEE Vouvio F (4 6.1V) BUR |, #4ddiHk MOSFET 4k
VRPBRAE , SST SIHFI =M | Mgt 510847 |, BUE T HORIPIRES .

8.4.8 &R R IERIP ML BARIZAT
PRI |, RGO, IR ERTRES AN T

fltn, £ BB R IE (AERARGIFIL ) 25, fith iU A7 a4 AT 8 2 5 A AKEh e gl F]
& MOSFET. IXH{REL AT W LBl R — I BRE 30

NT R IXFEGL , fE LINEUV BEFEMET Vyuvr J5 , TPS23731 i E¥nshii. BRTIFE50 , DAMELE
# Vyec , AR SST #BILLEETF % MOSFET Weff i Z1% Fle. S5, Heiiibini L4507 sSUB0 |, it
BRI B LA I AR BB o SV ISTE R, RIS I TFARRT | TPS23731 1 35 Wi ot 37 i 2 — A i
(Ves , WERZN 50mV ), HZ SST HEAARIIE , i UL B IRI8. Ix— p S R A B i Ak vy L
S BV A At A SRR, T AN SOOI, AT SR PR > RS, SETLE AR (69 FF 5% MOSFET
{4, 12 8-13.
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TPS23731 SZHF i Z LA PWM AR 4K 3h 85 AT HL A sz il (R rEL A 7D o B 9-1 3Rt T —AMFIZD FET Bl gl
R S 4 A s 1

9.2 AN
TPS23731 Voo l
28 »—[I] VDD ¥ Couiie
2 E — — *—o » K‘/g v BULK’T\
= —B—
uélé 1 ] DEN - J‘
© APDO —
= ] DEN L
T2P 4’—J
1y GATE
58V JoLs cs
«
o © 2 vee [ ]
852 — 1=
Q0€E —pt— COMP -
Pos5 — VSs c
Eg2 I_in o Rcomp
ot s = APD
= FB[ ] -
*—W\— | —4 LINEUV
Ruvz s . CP -
> FRS
< T
Ss . Csst
EA_DIS| | L
AN DTHR VB - L
Gorn | RTN GND | STP PSRS Cus
Rrrs - - - -
48V ] u
Adapter Ri sp -
K 9-1. TPS23731 Z AL
38 Submit Document Feedback Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: TPS23731


https://www.ti.com.cn/product/cn/tps23731?qgpn=tps23731
https://www.ti.com.cn/cn/lit/pdf/ZHCSM53
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSM53&partnum=TPS23731
https://www.ti.com.cn/product/cn/tps23731?qgpn=tps23731

13 TEXAS
INSTRUMENTS TPS23731
www.ti.com.cn ZHCSM53 - OCTOBER 2020

9.2.1 I+ ER
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AMERCEE M Vpp 1E#E] RTN (W L5 ORing A& 2 iz ), WIRTRE S R AR N 45 UK S A PD AR 5]
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9.2.1.1.5 KM , RcLso

A5 NHIBEL I S Vs BT AR IEEE 802.3bt bRt i 4% B, AME 4 TN Bt B - PD 2 473
TR BRI PR Th R . HRAE % 8-1 #4% ReLsee

9.2.1.1.6 APD 5| ji4> B2 M %% , Rappi~ Rapp2

b0 & e 28 FIEAC S5 T PoE HLYE |, APD 5| JIm] 25 TPS23731 2344 N #i#ddfitk MOSFET. RAI14H 7 71
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MRLEE] 2.5V 2 Vg 28], /K% 26ns (=T 2.5V) , EFFITFEERE/NT 10ns. BN FRS H R B A &
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9.2.1.1.8 (W E HIFRERA Cycc
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JEAN LED fii B BRI AR L. CTR B AR FL IR A SR 20T IX By — AN R, 5 3 DGR & a6 L1y
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a. GG R AU AL 1A R AR R T O 1.1V
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3. #EFH10.7kQ HEFHZE.

9.2.1.1.10 H il R X #5734 , Rauxs Ri~ Rz
Rqv Rp AT 5 B % 4 25 114 i B S8 2H 1) i tH H
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9.2.1.1.11 £ 2 R R ]
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X N KA Cprr = 2.2nF Al Rprr = 235k Q , Herbaffdi i 237k Q AnviHaH .

40 Submit Document Feedback Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: TPS23731


https://www.ti.com/lit/pdf/SLVA306
https://www.ti.com.cn/product/cn/tps23731?qgpn=tps23731
https://www.ti.com.cn/cn/lit/pdf/ZHCSM53
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSM53&partnum=TPS23731
https://www.ti.com.cn/product/cn/tps23731?qgpn=tps23731

13 TEXAS
INSTRUMENTS TPS23731
www.ti.com.cn ZHCSM53 - OCTOBER 2020

10 HEJREAHRE Y
TPS23731 % i 3% i 1 0 004 5% 45 2 A\ HEL IR AT DAFE HEF i 4 N fEL I R 4K R IEEE 802.3 BiMidig 4T ( i % 8-3
FER ), IRER , TEER SR RETERE N7,

Copyright © 2021 Texas Instruments Incorporated Submit Document Feedback 41

Product Folder Links: TPS23731


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps23731?qgpn=tps23731
https://www.ti.com.cn/cn/lit/pdf/ZHCSM53
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSM53&partnum=TPS23731
https://www.ti.com.cn/product/cn/tps23731?qgpn=tps23731

13 TEXAS

TPS23731 INSTRUMENTS
ZHCSM53 - OCTOBER 2020 www.ti.com.cn
(il

1.1 fiJ7te®E

PoE Hij i AT &y NG B U AT EMI/ESD fefd Szikde SR N . FEA g

o MZRLL R S 5 AR E T RIS 7 s B 22 B - RJ-45. DLKMARIE RS . S HEMF. TVS M1 0.1 uF

A DL TPS23731.

F 5l 28RN AT Re Rl | FE R 58 Mg 4 L S son (A5 5 5 [l i

IhER A R A B AS N AFAEAR IS 528 o

1 48V i N\ R B 2 18] LUK B N ity 5 B 25 2 490 8 B HH ity 2 1RD L Z0CR F 77 A IEC60950 4522 4 A 1Y) [T

TPS23731 %Az T S7 (f A Hu et 11 b | iX S P xS T PoE i AN LL VSS JyFEuE | 1y - 6 i U »i

LL RTN A&,

o SMT IhFEa LR F R R SE Fe AN 2E 2%, T LR % A% m R {of P 2658 0 1Y T2 2 B 78 A B 72 0

o EWAEIETZE T ( HEEE 20z HAR ) BIEREE VSS Pl ( HHEFE 20z MR ) EEREANE BOAVER (PAD_G) L=
A5 8 ANitfL , £ (PAD_S) EZE/E 5 AN fL , LAFE BB

11.2 A5 JFi Bl

1E TPS23731EVM-095 ¥ P e rg R TR B VE4 K PCB A , SR TTHEMEE UL SR AE | TTE N ae it
AL RS % .
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12.1 SCRE X HF
12.1.1 AR
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* |EEE Standard for Information Technology --- Part 3: Carrier sense multiple access with collision detection
(CSMA/CD) access method and physical layer specifications, IEEE Computer Society, IEEE 802.3™at
(Clause 33)

* Information technology equipment - Radio disturbance characteristics - Limits and methods of
measurement, International Electrotechnical Commission, CISPR 22 Edition 5.2, 2006-03

© (RH] TPS23753 1mZidii# ORIng f#7r5) , Eric Wright , Tl , SLVA306

* (B A BN AR EMI 625 PoE i i # 5E/975/) , Donald V. Comiskey , Tl , SLUA469
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12.3 Bty

TI E2E™ is a trademark of Texas Instruments.
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www.ti.com 17-Dec-2020

PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents TlI'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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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
(6)
TPS23731RMTR ACTIVE VQFN RMT 45 3000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 TPS23731
DB0O WA1



http://www.ti.com/product/TPS23731?CMP=conv-poasamples#samplebuy

i PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 18-Dec-2020
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TPS23731RMTR VQFN RMT 45 3000 330.0 16.4 525 | 7.25 | 145 8.0 16.0 Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 18-Dec-2020
TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS23731RMTR VQFN RMT 45 3000 367.0 367.0 35.0
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PACKAGE OUTLINE

RMTOO045A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD
A
I
' __A
PIN 1 INDEX AREA J
7.1
6.9
1 MAX —
ﬁ: e e e e e = SEATING PLANE
0.05 <
0.00 2.90.1
PKG
(0.1) TYP
14 % 22 ﬂ
- UpPUUtUUUT
RN B 1SN ! 23
e I d
- \ d
1.3751 fjd%f%*fff 7T ] 2.15+0.1
\ -
[06)—-—5 j =
2X PEE,Q ,,,,,, L A= -a
52] = | D
- ‘ =% 1{o8]
- \ -
14— — o & 212041
) ‘ d
) | d
— - = a | 135 [ 45)(8:2
PIN1ID - DQDQ%DQDQ :
(OPTIONAL) | = asx 928 }
1 (36] | o 0.1®[Cc[A[B
3.720.1 0.05®|[C 4225180/A 08/2019
NOTES:

1. Alllinear 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 optimal thermal and mechanical performance.

i3 Texas
INSTRUMENTS

www.ti.com



AutoCAD SHX Text
 

AutoCAD SHX Text
 


EXAMPLE BOARD LAYOUT

RMTOO45A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

@.7)

| (3.6) — |

I g I
45x<0.2)4>! PEG S f!

45X (0.6) 4 45 %r

>

.8) (5.2) c—— - — — — - — 19 .

|
mﬁ)ﬂg{? %g (0.55)
- =

-— (1.375) (2.15)

|
D/ e

13

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 12X

05 MIN
0.05 MAX 0.05 SOLDER MASK

ALL AROUND ﬂh/ METAL ALL AROUND ﬂv OPENING

|le-+—— EXPOSED METAL

EXPOSED METAL —~"="\__SOLDER MASK METAL UNDER
OPENING SOLDER MASK
NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4225180/A 08/2019

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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EXAMPLE STENCIL DESIGN

RMTOO45A VQFN - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

| (3.6) ‘
| g
| PKG ° |
45X (0.2) ——=1 ‘« ¢ — 6X (1.05)
45X (0.6) 4 45 ‘ ‘ 36
39x(0.4)j! - G_B_Hﬁ% ‘ {&
— BX (0.94
s i || cow e
| | C,E,,f (1.97)
| ——
|
| T— -— (0.83)
| 30
! |
’’’’’’’’’’’’’’ = }729 - (0.2)
77777 (0.795)
— — 4X (0.96)
,Q‘,‘Q,, (1.955)

<
-
Z

(0.735) -

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

PAD 46: 76%; PAD 47: 78%
SCALE: 12X

4225180/A 08/2019

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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