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7.5 AR - ER/ERER S (continued)
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®E3h , %ZIkE (SST, I_STP)
Issc 78 L LA SST 7 HL , 6.35V < Vyge < 16V 7.5 10 125 A
Issp JHCHL LR SST jitH, , 6.35V < Vycc < 16V 3 4 5/ pA
Vsest | BB BN R BIE 0.15 0.2 0.25 v
Vstuor | Ja3hkHIBMiE Vsst ETF , HZE VCC f3)56H] 1.99 2.1 2.21 v
BOREh KWL, AR |Veg = Vrin . Vsst BTF, HEIFXEE) 0.2 0.25 03| V
Vssors | # sk iR | WEEHFE | Voowe = Vs » Vest EFF , EEFFH/E5 , EA_DIS i 0.55 06 065 Vv
A FEITIT : - :
VsscL | E3hEAL 2.3 2.6 \Y
loso_se |k 1B F 0 SST sty po=r — 299K 2  Vuweyy < Viuwr 15 2 25 A
R stp = 16.5kQ , Vineuv < Viwve 52,5 60.6 67.5
\D/SSTPEN A 1 E R R A Vg = VRN » VuNEUWY < VLIuve 0.15 0.2 025 Vv
HLLERL (CS)
Vesmax | SR B HLE Veg = Vrin » Ves EFF 0.227 025 0.273 v
torFp_iL | FLIACBR 1l S T L3R Vs = 0.3V 25 41 60| ns
torrp_pw |PWM ELf% 28 K 48R Vcs = 0.15V , EA_DIS {5 , Veomp = 2V 25 41 60| ns
THBRAEIR BT torrp_iL 1 torrp_pw 75 95 15| ns
Vsiope | P ERHE #M3 K Vi = VRN » K 25 ELI AOUEAE LR | FR{E CS 51 66 79| mv
IsL_ex W ARHAB R 5 FL R Veg = VRN » SR 2 LEET I Ies ( BT ) 14 20 26 A
i B LR CS Wil Hi & -3 -2 -1 uA
RERIE , BiF 1L (LINEUV)
L NEUY R e 7 e R T
kiR L Vinewy = 3V 1 A
FEXEYE (DT)
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7.5 AR - ER/ERER S (continued)

BAERAE VL, B0 Vypp = 48V ; Rpen = 25.5kQ ; Regs = 60.4kQ ; R| g1p = 499k Q ; CLSA. CLSB. TPH. TPL. BT.
SCDIS #1 PSRS 477 ; CS. EA_DIS. APD. EMPS. AGND #1 GND #%#:%| RTN ; FB. LINEUV. DT #1 DTHR %455
VB ; PPD J@*ﬁi” VSS ; CVB = CVBG =01uF; CVCC =1uF; CSST =0.047 v F ; RREF =49.9kQ ; 8.5V < VVCC <16V ; -
40°C < Ty < 125°C. BRIESTA U, BNIERGEANTI M. JAI{ESR 25°C,
[VVSS = VRTN] ) Eﬁ‘?jt%ﬁ%% ) Eﬂﬂﬁﬁﬁ%&?‘éﬂﬁ% VRTN‘ VAGND A VGND°

e 28 W% BAME  MAE  BOKfE| B
tors ?&DTT: 249k Q , GAT2 t &) 40 50 625
Veg = VRN » VpsRrs =

T g%_; 2l4.9kQ GATE V £ oy | EA_DIS it 40 50 62.5

BE X I i) 7t , Veomp = Vys , ns
t Ror=75ke , GAT2 t 5 |Coare = 1nF , Coarz 120 150 188
DT1 GATE 1} =0.5nF ,

= VVCC =10V
RDT =75kQ , GATE ¢
12 1 1

tora o | 0 50 88
GATE

Ve AR LA VEg = VRN » Vvee = 10V, Veate = 0V, Bkl 0.3 0.5 0.8 A

WA E FELA Veg = VRN » Vvee = 10V, Veare = 10V, kvl & 0.6 0.9 145 A

T lvEﬂ(z) tp"10_90 s CGATE =1nF , VVCC =10V 30 ns

‘I:‘I:;Z%HTJ—I‘EH(Z) tpff90-10 , CGATE =1nF , VVCC =10V 15 ns
GAT2

TSN Ve = VRTN » Vyvee = 10V, Rpr =24.9kQ |, Vgars =
U A& iy FR ST VR . . . A
G AR LR OV . JkE: 0.3 0.5 0.8
s 9 Ve = VRTN » Vyvee = 10V, Rpr =24.9kQ |, Vgar =

W AR 33 92 NN . A4 72 A

AL LI 10V, JHi: 0.3 0.45 0

T @) torr10-90 » Ceat2 = 0.5nF , Vycc = 10V 15 ns

g A @) tott90-10 Cear2 = 0.5nF , Vycc = 10V 15 ns
{1 FET (CP)
RosoNG | op FET Si i lcp = 100mA 15 33| 0
L
AL E (CP)
VFCP CP :*})_I(%J‘_Er‘ﬂ EE}:E VPSRS =0V y ICP =15mA 0.45 0.6 0.85 \%

CP it B Vpsrs = 0V , Vcp =45V 20 HA
B EIRR (APD)
V APDEN i Vapp LFF 1.42 15 158 Vv

APD BIfi —
VaPDH B 0.075 0.095 0.115| V

/ﬂ‘/}?ﬁ Eﬁ/ﬂ VAPD =5V 1 HA
PPD
VPPDEN VVDD > 16V , VPPD - VVSS J:}I’ , PD ﬁﬁ}\ UVLO Zﬂfﬁﬁ 2.34 25 2.66

PPD [ & \ - Vv
Vpppi R 0.47 0.5 0.53
lppD PPD # f1ji Vppp - Vyss = 3V 25 5 75 A
P S

KW iR 145 155 165 °C

(1) IBEFAEZERERS E S LT BME .

(2) RHRESEESFE |, AWK T SRATRIS RS B — 300 1T T @R E.
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7.6 SR PoE

BRAES AU, B Vypp = 48V ; Rpen = 25.5kQ ; Rers = 60.4kQ 5 Ry g7p = 499k Q ; CLSA. CLSB. TPH. TPL. BT.
SCDIS 1 PSRS I ; CS. EA_DIS. APD. EMPS. AGND #11 GND #%#%| RTN ; FB. LINEUV. DT il DTHR ZE#%I

VB ; PPD j@*ﬁ@] VSS ; CVB = CVBG =01urF; CVCC =1pF; CSST= 0.047 1 F ; RREF=49-ng ; —40°C < TJ < 125°C.

BrAES AU, A IE e N S . Ay 25°C T IME.
Vyccrtn = OV, BRAESSA U, B BTA BRI Vysse

28 WA B/ME HAE BAE ‘ L:<XivA
PD #:Jl (DEN)
: = SERR i
KT E g DEN T+ , Vypp = 10V, ANEFRIEH |, T 35 6.9 13.9 pA
lvpp + IRTN
Ilkg DEN Aﬁ/}% ql/)ili VDEN = VVDD =60V, {?—ij] RTN , /B‘Hi IDEN 0.1 5 pA
W lvop + Ipen + IrTN » Vvop = 1.4V 53.5 56.5 58.6 pA
A 525 [ .
R llERT W= lvpp * lpen + IrTN > Vypp = 10V, ATERRIL 391 308 406.2 uA
Vpp_pis AR AA F BRME DEN Fp& 3 4 5 \Y
PD 44 (CLSA, CLSB)
N < < n
RcLsa B Reisg = 8060 EV Vop < 21V, i 1.9 25 2.9 mA
& lypp * Ipen + IRTN
< Vpp < 3l
Reisa 8 ReLgs = 130Q 1;’\’ Vop < 21V, 4l 9.9 10.6 1.3]  mA
# lypp * Ipen + IRTN
< < Ml
les G4 A. B HRE BT Recusa Bt Reysg = 69.8Q LSV Vop < 21V, I 17.6 18.6 19.4 mA
& lypp * Ipen + IRTN
N < < bl
Reusa 2 Repsg = 46.4Q gv Vop < 21V, I 26.5 27.9 29.3 mA
i lypp + Ipen * IRTN
. < < m
Rovsa 8 RoLsp = 320 | 19V < Voo =< 21V, il 37.8 39.9 42 mA
i lypp + Ipen * IRTN
/ Q 1 | B E -
VoL on ﬁ'&ﬁ“%wwﬁi Vypp EFH, lois 1 1.4 12.2 13 Vv
Vel H Iy RRTTER N PRI B 0.8 1.2 1.6 \Y
VCU OFF VVDD J:?‘I‘ , lCLS l 21 22 23 V
= Iy A PR A —
Veu H B 0.5 0.77 1 \Y;
Vmsr Frico R4S S A7 B E Vypp FRE 3 3.9 5 \Y
FRicbR 45 H pEL £ 5V A1 10.1V #4T 2 A& 6 10 12 kQ
= = = “” =
Ilkg W L IVVDD 60V , Vo s =0V, Vpen = Vyss - 1 LA
cLs
tLer_Pp — AR T K 5 MPS ¥ 1 S Frand 1) 76 815 87 ms
RTN ( S8%4)
538 HLRE 0.3 0.55 Q
ILim F 77 PR 1 VRN = 1.5V, kol & 15 1.85 22 A
= . —_ \\H E=N N
liRsH 876 P 9 R )ﬁ%’“ 2V, Vypp : 20V — 48V, WL lgmw , BT 100 140 180 mA
i EARiE UVLO $24E |Vppp - Vvss > Vpppen » VRN =2V, Vypp 1 OV —
N o e SN 100 140 180 A
R ML R IR D 20V, Mk Igry , Bkib m
IRIF IR B . 80% 90% 99%
TR IR - °
tiNR_DEL 80 84 88 ms
iR H R RME Vrrn LT 13.5 14.8 16.1 \Y
o NN VRN T+ FE PR AE A IR I A PR A o X
I HITHIRALAIR 2 15 18 .
BRIy o g2 M 1 30 MPS 226 21| ms
kI LR Vypp = Vrrn = 100V, Vpen = Vyss 70 BA
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7.6 5554 PoE (continued)

SRS AT UL, 750 Vypp = 48V ; Rpen = 25.5kQ ; Rers = 60.4kQ ; Ry stp = 499k Q ; CLSA, CLSB. TPH. TPL. BT,
SCDIS 1 PSRS ##F ; CS. EA_DIS. APD. EMPS. AGND #1 GND i##:%| RTN ; FB. LINEUV. DT f1 DTHR #%#: %
VB ; PPD J@*ﬁi” VSS ) CVB = CVBG =01uF; CVCC =1unF; CSST =0.047uF ; RREF =49.9kQ ; -40°C < TJ < 125°C,
BRAES AU, SIIE RS, Sy 25°C FRIME.
Vyeo-rin = OV, BRAESTH S, BNETA ETRZ Vysso

S5 WS A BME RRE Bokf| B
PSE %575 ( TPL. TPH. BT)
ltpL = 1TMA |, £ 2 ek 3 MM H2 )G |, Bl
\% by B N 0.27 0.5 \%
TPL R U 2R Vo = OV
Z P ST
VTPH %H:H&EEH: IIPH TmA N E 4 | $ﬁ:/}ﬂ&«é)§ f EZJJTDEEA 0.27 05 vV
Ja ) VRTN =0V
- y s ST
Ver Kt R I?T A 2mA |, 1€ IEEE802.3bt 2 J5 , Jadh5E Kk 0.27 05 Vv
ZE , VRTN =0V
fTP|_ TPL fﬁﬁl% VSCDIS =0V , VAF’D—RTN =5V s Hiﬂ%ﬁEZEo 550 625 700 Hz
POE AT TPL 15 |y oo =0V, 4 BHAMHLIE , ez s 24% 25% 26%
iﬁf{ﬁi ;OI:E SEAT Vscpis =0V, BEEHMZ S 49% 50% 51%
p ——
Jﬁ%iﬁﬁgﬁ*m TPL Vscois = 0V, Vapp-rin =5V, HBIEM LG 74% 75% 76%
T
MR LI VTPL»R_TN 8 Vrpr.rrn = 10V 21 Verrin =5V, 1 uA
Vgrrn = 0V
SCDIS |- Hiifi Vvop = Vuvio R 14 20 25| WA
VapD-RTN = 5V
PD I\ HJF (VDD)
Vuvio R | RIEHABIBIE Vypp b+ 35.8 37.6 39.5 \Y
Vuvio_F R BB Vypp TF% 30.5 32 33.6 \Y
Vuvio H | R FTBI R £ R 5.7 6.0 6.3 \Y;
hoo on | T 40V < Vypp < 60V , LL5EHIAH , Vuog = 10V, 650 10d0| A
- W& lypp
= &
VDD OFF KRS B :?/‘l[;gl GND #1 VCC #T7F , Vypp = 30V, il & 730 uA
MPS
12 % PSE {1 MPS % |EMPS 4T7F , C5¢HURIBAER , OmA < Igyy <
Pt VSS i 10mA |, It lyss 10 125 155 mA
3-4 % PSE [y MPS & |EMPS 17T , EL5eMIRIMEIE , OmA < Igmy <
s VSS it 16mA , I lyss 16.25 19 215 mA
MPS ik s 5 2 L EMPS FJ 7 26.2% 26.6% 26.9%
& 2K { N : -
tmpsL b‘%}%ﬁ%ﬁ%ﬁ MPS fik i RIS | EMPS $TFF 76 81.5 87 ms
MPS ik FEE D% P [E] | EMPS $TF 225 245 ms
MPS Jik i HLI o5 25 L
N " |EMPS 2.9% 3.0% 3.1%
T R I g b g
Koot EbL 7 5
tmpsH EFT 3-4 3 PSE 11 ?E%PS ﬁgf%‘g T evps 13 7.2 7.7 8.1 ms
MPS Jiki iz 5 25 Lt — ——
MPS i i SC I ] | EMPS 4T 238 250 265 ms
MPS Jikf ELi7E 5 S e I ~
EMPS 54 57 62 ms
55 B o
W
W 148 158 168 °C
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7.6 5554 PoE (continued)

SRS AT UL, 750 Vypp = 48V ; Rpen = 25.5kQ ; Rers = 60.4kQ ; Ry stp = 499k Q ; CLSA, CLSB. TPH. TPL. BT,
SCDIS #1 PSRS #J 7 ; CS. EA_DIS. APD. EMPS. AGND 71 GND #%#:%#| RTN ; FB. LINEUV. DT 1 DTHR #%#:3
VB ; PPD L%*%@J VSS ; CVB = CVBG =01uF; CVCC =1uF; CSST =0.047 v F ; RREF =49.9kQ ; -40°C < TJ < 125°C.
BrRAES AU, ARSI . SURME )y 25°C FH(E.
Vyeo-rin = OV, BRAESTH S, BNETA ETRZ Vysso

24 WRZA BUME WAUE BKfE| B

R 15 °C

(1) IR AEZIRERAE SR BT BME.
(2) RHFXESHHSE.

GATE

GAT2

=Y 90% /i
| _time_
t >

|
|
1
|
> e
T1

tor2

& 7-1. GATE F1 GAT2 Itf ¢ AR Az i
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7.7 SRR
12,5 1.9
= 1.89
= 1.88
| \,
10 — = 187 NC
< — 1.86 \
= L~ L /// . \
= T L < 1.85
c /) r — ~ \
o 75 T A = 1.84 AN
3 Vo £ 183 N
(@] // = 1.82 \
3 / S N
= 5 £ 1.81
a /Y 3 18
Q // 1.79
05 //// — Ty=-40°C 1.78
A — P = fgCC 1.77
= y=125 1.76
0 —_— 1.75
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 7-2. R E B S B ERIRR R & 7-3. PoE B3 R SEERIBIR R
0.5 1000
950
0.45 pd =
s / I 900 — =
g c 4
8 04 2 850 /
[ 5 /
8 3 800 —
2 A > 7/
2 0.35 / § 750 717/
m o 700 1S
u 0.3 s //
g U o 650/
©
o A 8 600 — Ty=-40°C
0.25 > — Ty=25°C
550 — T,=125°C
0.2 500 —T—T—
-50 -25 0 25 50 75 100 125 25 30 35 40 45 50 55 60
Junction Temperature (°C) VDD-VSS Voltage (V)
E 7-4. 538 FET HL5RERMXER &l 7-5. VDD HLJFHS R KRR
35 35
34 34
33 33
z 32 T 32
E 31 E 31
g 30 g 30
=] 29 = 29
© 28 —— O 28| m—
£ 27— g2
5 26 5 26
3 25 &3 25 f
O 24 Vycg=11.7V Q 24 Vyce =6.8V
S 23 — Ty=-40°C S 23 [ — Ty =-40°C
22 — Ty=25°C 22 — Ty=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)
E 7-6. ##%88 53 RS VDD A BEM KRR B 7-7. %% B3RS VDD M BRI KSR
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7.7 LAV (continued)
13 65
125 = 60 '\
12 N %
‘\\ 2 50
S 115 \ 5 45 \
o 11 \ 5 40
2 \ o \
S 105 2 35
S \ S 30
©
8 10 ) _‘Cui 25
= 95 2 20
9 — Ty=-40°C B 15
— T,=25C 10 ]
8.5 — Ty=125°C 5 -
8 Il Il Il Il Il 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)
B 7-8. HHA R E SRR AKX A

|_STP Programmable Resistance (kQ2)

B 7-9. 4zld% SST K LMY S O R AR RKX R

Programmable Conductance (10%/Rers (Q)

B 7-12. FRBR 5 E R R AR R

3 450
2.9
2.8 400
g 2.7 EE———— N 350 —— RERrs = 37.4 kQ
= 26 E—— = < —— Rers = 60.4 kQ
< 25 — —T] > 300 = Rgps = 301 kQ
= I [S]
5 24 F S
© 23 g 250
o < L L T g
£ 22 e —— iL 200
3 2.1 —— Rrps = 37.4kQ 2
() 2 — Rrps = 60.4 kQ 5 150
(&) 1.9 — RFRS =301 kQ §
Q18 % 100
1.7 50
1.6
15 0
9 9.75 10.5 11.25 12 12.75 135 -50 -25 0 25 50 75 100 125
VCC Voltage (V) Junction Temperature (°C)
B 7-10. £ S m B RS BRI AR B 7-11. FFRBE SR ERIFIR R
800 81
/ 80.5
= / ~ 8 —— Reps = 37.4 kQ
E 600 /' > 79.5 —— RgRs = 60.4 kQ
=3 o : = Rrps = 301 kQ
> 5 FRS
2 / > 79
g S — —
g 400 A~ 5 785 — T
[T
o / 1S 78
£ g
S / % 775
S 200 ~ < —
& // 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

Junction Temperature (°C)

B 7-13. BREEHEREMKKR
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7.7 LAV (continued)
1.76 24
1.758 . 232
<
< 1756 2 204
Py 3
% 1.754 % 21.6
5 1.752 9 208
= S
S 175 s 20
= 2
—% 1.748 “g’_ 19.2
& 1.746 S 184
m [0
L 1,744 S 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 7-14. RFAN EESREERKRR & 7-15. FHEAME BT SR E KRR
100 550
99.5 500 //
450 A
99 /
— 400 -
@ 985 . /
= 2 350 A
o 98 £ L~
o 2 300 ”
o 975 £ /
=2 = 250 A
S o7 3 L~
< o 200 A
S a /
m 965 P
150 /
96 100 A
95.5 50 ,/ : :DT1
7 DT2
95 0 I
-50 -25 0 25 50 75 100 125 0 25 50 75 100 125 150 175 200 225 250
Junction Temperature (°C) DT Programmable Resistance (kQ)
B 7-16. WA SREERKRR B 7-17. SEIX B (] SFE X B[R A BE. (Rpr) [AIEISR R
4 20
— T, =-40°C
3.6 — T)=25°C 18
E 3.2 NC — Ty =125°C :é:\ 16 =
= N = . ||
é 2.8 \\\ g 14
3 24 N t 12
2 2 NN S 10 /
s N 5 %
5 16 AN < 8
5 NN @
o 1.2 AN 2 6
S . ~N \\ = I
3 o8 N 8 4 — T, =-40°C
o N — T;=25C
04 N 2 /( — Ty=125°C
0 0 V.4l I ——
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 0 04 08 12 1.6 2 24 28 32 36 4
COMP Voltage (V) COMP Voltage (V)
B 7-18. REAA DL R B 7-19. IRETHAHEBR
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7.7 LAV (continued)
100 135
90 — Ty=-40°C — Ty=-40°C
o T Z25C 120 — T;=25°C
Ny — Ty=125°C 105 N\ — Ty=125°C
70 Sy NN
o — NN
T 60 = 90 SN
[0 ™ [ = T
S 50 Ny S 75 \t:.
2 40 N g N \\
£ N ® 60
< 30 SN 7]
= i £ s
3 N & A
10 SN 30
0 ‘\\
-10 15
-20 0
100 1k 10k 100k M 5M 100 1k 10k 100k M 5M
Frequency (Hz) Frequency (Hz)
K 7-20. REBRH W SHEEBIRF Bl 7-21. REFABAHAL SRR R
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8 E4nit e

8.1 MR

TPS23730 #8fF/—1> 45 S| AR E K |, A& 2 IEEE 802.3bt 3 2% 1-6 ¢ IEEE802.3at At i ik %
(PD) B T A ThRE |, I8 — AN S SR Y5 A A 1E 5] 6 8 5 2% BT e A 11 BB A X B B V42 1) 2%

TPS23730 HEL It/ B 4% il 5 oA P AN SCHF T g R BT DI 8] (0 LA R SR 3 8% o X 1874k 1 A VEUBH AL 1 i A e 5
PAC IR BR Eh 25 Be it , AT SE I e R A S a4t o R A 75 B 3R 8hF D o > MOSFET 464, wy
SRR MR A B 25 o

SCRFIEEA PoE PD Zhfe el . AE1F 7 20 R 2l 18] AOIRIR PRI PR 1 . ELUE EL R M s A MR B4 JB B T Re AN
R IEHE 1T . TPS23730 #3F4E MK 1 0.3 Q fIREH AT % | AT B KR By b A RE AT B2 e R A FH 2

BT APD A1 PPD fi N , i A] SR £ 5 N\ LR Oring 398 a4\ AL & Ya .
TPS23730 #3618 JIAMES ThRE |, BN, $rik o i R i) LA S A fd i FH 1) 100V P4 353 [8] 1 5%
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8.2 TheetE &

Vdd
VDD ’:} Regulator D vee
cowe ] L
]
80kQ
< LINEUV
10 pA chrg 20kQ g\ge
Converter off
RTN
from PD :jicontro\ uvio
SST A d . .
’:} disch
Soft Stop 44A disch - VB
Discharge chrg
RTN '
VBG
|_STP S_stop/start ctl
cs| — o MAY—————]
Blanking ILIMIT GATE
Control ComP
777777 R DT
Veswax
(0.25V) GAT2
FRS
Oscillator
DTHR
PSRS
cP
EA_DIS
GND
Detection Comp.
REF
Vdd
DEN
CLSA
CLsB
s
State eng sect -
APD control +
Class Comp Out
TPH, TPL
Mark Comp Out|  gtate J—D BT
Eng. — |
mpcl <€
? % RTN
High if over apdout, PPD
temperature Inrush latch 4‘ SCDIS
Inrush limit
threshold Converter OFF
Current limit ,—
threshold
vss ,:}
Hotswap —\—D RTN

Imn sense, 1 if < 90% of inrush and current limit

Signals referenced to Vss unless

otherwise noted

MOSFET

Automatic

ewes ||

MPS Control
—_—
—

apdout

mpcl
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8.3 KrtEHiiR

HZk B 91, THTISIIFRRET (B, Res ) , ARSI & THFIE - B/ Eintewa b7, 1 sl R

MR (B0, Vosmax ) o HHFPEEILSET BT S8 AT AT 20
8.3.1 CLSA. CLSB 4%

7 CLSA ( — M 2 Fiff ) A1 CLSB ( =W AT H AR A FAF ) 5IRIA VSS 2 [A) 7% 352 1 B A 405 H B
( Reisa 1 Rerse , WEZRIE 9-1) ¥#°8 PSE 24t T ANFEIM 4 AFFAE , T2 Ll PD iR DR 0 . HE
VDD Fl VSS 2 [AIffJHL R Z AT 11V & 22V 2 Ja] , #Hl8smt &7E CLSA ( —Zsk — 2 FfF ) 5k CLSB ( it HAth
F A ) PP IR 1.25V B HL o A HE BELYH RE ) AT - s ) 4 R ) P S ER AL DA R R P
MOSFET WEMIMR IR LS &, PP S EHER . & 8-1 4 T IEEE802.3bt fir i L HI4FA™ PD I3 [l fir
TSN EBRBAE. )5, 2 F ST HE i PSE 4 RECHIIhRE. i PD JHAERI ST LI 44 R
WA DR ARG IE R 8-1 AT RMIERKIIZE | LA PSE M54 24 & 50 TE B KI5 . APD {RFF & HiL P & 2%
FH 03 RARFAIE

WERTESE —ANE BN 20 4 JURHAE |, M) 2 K80 3 2% PSE o] LBATHAN R E M. RIRE |, WERAERTHANE N 2
I 4 AFAE I BAESE = A AN 280 0 ZLak 1 JURFE |, U 3 250 4 9% PSE A LASRAT YA 73 % 1 o

R 8-1. A HIER

POGH | ASMEA | pamems | xhEOMF | RA R IR REALENID | g cLsa (o) | s cLs (a)
0 0 0 0.44 12.95 1 806 806
1 1 1 0.44 3.84 1 130 130
2 2 2 3.84 6.49 1 69.8 69.8
3 3 3 6.49 12.95 1 46.4 46.4
4 4 4 12.95 255 2.3 32 32
5 4 0 255 40 32 806
6 4 1 40 51 32 130
8.3.2 DEN frjll Fuf# 6%

DEN 5| EISZEL AT DI RE . N VDD A VSS Z Rl E Z AT K29 1.4V & 10.9V 28], %EH:AE VDD il
DEN Z [ HBH ( Rpen , S WK 9-1) St & =4 — MG MREAE . 1108 ey BB, $2 51 3% 5 B 7 12 H BE DAY
fit. |EEE 802.3bt f11 IEEE 802.3at 5l T K HFE P Ryetect 77T 23.75k Q % 26.25k Q@ 2 [f] , Bl 25k Q +
5%. % T Rpen , TI #EF A 25.5kQ 1% HIFLFH.

EALHIZITHAAY DEN $ £ VSS £ S8 N ##dfithk MOSFET Fl 2t 28 ocr. Sk i%#E7E VDD # DEN
2 TB) P R BEL 2 B AN R SSOR 25 0350 4, DU P e 6 e DS 2 795 1 i BEL 22 T P 3 sk s 2 ok 25 PD , [R]INHBRAG:
AT LAFH 1 PD IE A 4T 3 A I o

8.3.3 APD B EEIRA I

APD 51 BT T T E M BLK 9 e 25 M Bt Bl R R AR 2P o 920 1.6V DA R RN 2] APD 518 (AR T
RTN ) i, TPS23730 K HAT LA T #24F -

o KM SIE MOSFET
o H A HHER

« ZEH LINEUV A

o EEFYEERTHREFE (MPS) ksl

o % SCDIS #TJF , W TPH A1 TPL %P iE (MK HS IR )
« i SCDIS H-F MRS, M TPL AR N 75%

XA AE RS R G T PoE. —ANHIBH A 4% (&1 9-1 *1(¥ Rapps ~ Rapp2 ) 9 APD 51 It &4t 4% ESD &
I, REHOR B BHLZE AR (B 9-1 WK Da ) Mt FB I, JF SR04 A HL T 9% T e LURA O D) 45 214 B i IR RS 2
FE BRI A2 AnRAVE ] APD , RS HERZF] RTN.
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8.3.4 PPD ZhZAK i

PPD fuiF FEIE R HAMSREE R &% ( Bl 24V ) |, 8k 78 55 1E % f 36k UVLO M VDD iE#:3] VSS. PPD I
I H RIS 2.5V (Vpppen) » AT AT SZFE GG MOSFET . i) 402 s DL JF /5 TPH A TPL.  HEBH 20 [E 284K 1R
K 8-16 #21ik ESD &4, EhL#Y ORing A MR IR IR IFERCAS IR A N LR %50« L RS e (B e
ERL ARG R s FETFIRTE FE R BT AT LASCRE PD

PPD 5l EA 50 A W T HiH7.
EAE R, 355 BIAHAR K PPD Rz rafH2s. PPD AIHESE 2] VSS 5l | Bl ASfd i {5 3 1
8.3.5 W58 MOSFET

RTN 5| Jy s S gt rainl i . A N AERE 2 PoE #AdGi#k MOSFET itk Al ELIAL/ ELUR £ 1 4% [ml % o 200K
RTN AL B/ B ) a8 A Heas I M A 225 P 1l (Bt )z ), DRSS 5 e Bk

—H Vypp i UVLO RIfE , A58 MOSFET {46 RTN 174 VSS. JRIMMRHIZHEERTH7 1k RTN M K
2] 140mA IR FRE , BEIRAEHRA ( Cuk , WS 9-1) 7l s ik, D20 & W/ &4 RE B IR
BoK o B2 RTN HLIR R 28 TARPRIRIN IR I KL 90% i, HRRAESE B 1.85A | i 58 — /MM
2 B R S5 T TR 3R A TR R BT AR B2 80ms (tinr ped)e AR ARV A6 1R ( BIOR 25 B L2 L7 i e o
HIRBABC M ) 25, ¥R ERERERSITC.

W Vrn - Vvss KT4) 14.8V IR EEIEZ) 1.8ms , I PD k&2 BIRIEIR & ; HEE , EXF RGN T , -
R TR BRI 4] (80ms) [R148 — AN & ANid

8.3.6 TPH. TPL 1 BT PSE & ##x

TPH F1 TPL FPIRSH FIRAE R RE . wmignr S FRTeH4T (X TPL) , ATLAM#EH SCDIS #ig Ak
P, 32 8-2 I T XM PSE KA. PD I A7y LT A I % A AL & I FFAT i . 20 e (¥ D 36 ey SR 9 73 24
JAKf € . PSE AIAEtH &40 PD W RIIRFEMRAIIIR |, EXFE T , SHBIEES . BT firHic a2
T EIRFIN ] IEEES02.3bt (3 2Kk 4 2% ) M HIR A J7 ) PSE.

K SCDIS ZhE | VSS |, W LAk # T4 . 1525 & 8-3 , st T TPL $474 b4 5 ORI TR, £
Al TPH 2y .

% 8-2. TPH. TPL M4rECThZ E(E% , APD M1 PPD A{&HF , SCDIS Wit

PSE ZECff PD Zhs

PSE %% PD &3] SRS W) TPH®) TPL
1-4 0 1 12.95 HIGH HIGH
1-4 1 1 3.84 HIGH HIGH
1-4 2 1 6.49 HIGH HIGH
1-4 3 1 12.95 HIGH HIGH
2 4 2 25.5 HIGH LOW
3-4 4 2-3 25.5 HIGH LOW
3-4 5 4 40 LOW HIGH
3-4 6 4 51 LOW HIGH
PoE++ 5,6 Low HIGH
(1) % PoE++ PSE , NI BT %t th )y B
(2) wif APD =% PPD Sy F , M TPH Al TPL 4t AR A K H .
% 8-3. TPL = WM ELTh R E/ER , APD A1 PPD A{&kH#HF , SCDIS {&HF
PSE 7 PD 431 S RIS PSE 4MEiff PD ZhE& (W) TPL(™
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
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% 8-3. TPL 5 LA ETIZ EEE , APD fl PPD K , SCDIS f&HF (continued)

PSE K& PD %3 Ve Lt PSE 4 ECHI PD T (W) TPLO

2 4 2 25.5 LOW

3-4 4 2-3 25.5 LOW
3-4 5 4 40 LOW_25%
34 6 4 51 LOW_25%
PoE++ 5,6 - - LOW_50%

(1) i APD Bt PPD Jyi i~ , W TPL % th A AR H~ , B 75% 2L,

TERFII , TPH. TPL A1 BT 4t 0076 LU/ Bl 88 A B R s RS FLBOR I EL e MR A 2 R L. 3% 3 AVt
75T FIAE T — e F A0 3 [ 5 BELAOIR A -

. ROV B R R B R

o ROV R ) S R

- EFVELREHI S TR REGYM © Vee % Vouvio r BAF . BR7E APD JfiHt TIf PoE #i Ak Tii

TR PR IR
o SFEARSBORES
THER, ErA RO , HE VDD £ VSS B3R TARC B AL |, X055 1A BRI HRIR A st 2w

{E, DMEAE 58 BOPOR 35 A RSO x Lefi il . 24 VDD % VSS [ LR B AR IL S ALBIE LU, %R R
1. WERAMERH TPH. TPL A1 BT 5], APRIX 25| R AR RS .

8.3.7 R/ E R st

TPS23730 ELiit/E 4% il a8 S 7 M B iy ey i QA i), W 2085 e/ R BT s . SR EEEIR G 5. S E A
PWM LU#i#s. MBI FRIEE . JEXE 3RS a3, LA OREI 2% . dhah | B4t Py 30 B et MR
Wk AR PUCRFELDIEHE ., NEMCRBIZITIRE. AR 35 5] 1 )5 ) L IE .

TPS23730 %% b 28 QL e 28 HEAT T A0AL |, SCHFE A PSR (il B ) AOBHh & 2% it ( ACF Al i i =t
B).

NTFF PSR, TPS23730 & — AN WA Z UK | R WK H i B 584

WG T O6HE & 88 i, AR R 22 k4% ({8 EA_DIS #iN ) o 7EIXMIBM T | Juhl & et i B3 0K )
COMP 5| il ( PWM 1 HL 3 75 SR 81 511 ) -

EXFFENT , COMP {5 5 ¥ BN 5:1 WP B 2% | Vzpe/5 (29 0.3V ) KIS LI 52 ST Mk 56 1A il 2%
(PWM) By Rz 18T Vzpe B Voomp PR IEFEHEZEIF G, MM T (Vzpe + 5 * (Vesmax + VsLope)) FIHL
JEAS KT MOSFET A 137 3K 04 8 FL 37

PN i 2t LA IR R g B st 26 UR B . BB EIRIE M VDD A Cycc Fo L, FF7E2E % e 258 3 7E 50U 3 )
YeRFHLH R |, TSAT YRR F e et (ImE Sl ) fa

E 44 B T AR 2 AL A N B R RSB AT SRR B B, IF B BR T A1 e B 3% (K S T R e

BrARfE 70 1 8-2 TR Rg SRR M | 75 NI AR IR #1155 St oot . IXRERLTT DUE 25 5
H4 EEL AL PR A1) B M [ A

B E R A — A OTSD , A Ll #u ( A3% VB JH15 8. WA ORZN 28 [ 2% i Y5 R IR B8 P vt ) SRefi
Ko FEHl# OTSD 5 VB ( JF5% FET ) « fH#UR 3h & A 8% 5 67 DL 5 VCC F il HE N R IR .

8.3.7.1 VCC. VB. VBG FIEZ% PWM /53

VCC 5| I B B ELR P 4 (0 A B B R R . Tk MOSFET Ml 3K 5) &8 B4 A VCC 5l NS #E - . VB
VBG it N VCC ML IR, HIE 9 A AR FL s AT AN S O & as ((EAIIS ) SRR, J5 5 T FET i
R B SR B & FL AR S HL Y. AN VDD 2 VCC 15 2h LIRSk UL e 23 51 2 R 3. VCC AU BIIR ( Biltn , &
WA As LR BhSe4L ) SRCRIE , DUMEAE R B e 4EFF IR 84T .
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FEIRIMIT B, R HIRIEIT S, N Cyee TR HIFORFFHEE , AR QS E I ELRBUR S A e <, HEE
AR T I U B Vest S K 2.1V (VsTuor) BF 2 HBLXFE DL , W& 8-1 H1fin. 7E Cycc AH
if , VCC. VB Al VBG LA ABRRAIAEH A, AR VFHas B s, T R RA KBRS , BbEil
VCC RHAARX BN A | fERZHN @Ry 10 F.,

—H Vycc MEALTH UVLO BIME (Vouvio F . K& 6.1V) |, WIERES 2001, HJR3h IR ERF S | TFan
—ANHH PWM J5 3 8 1

HA , WAl TR IS B T 5T, AIE Vyee TR (IRTRL 7.4V) |, W2 S2R1S 39 £ 6 I 6]
WEHITE , BME VCC HK I, HAS KA RS T

A t.

||||| h max
<“—>
PSE PSE Inrush Operational Mode
tinrush 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 5 current startup is ON for the whole soft-start
/ cycle to allow low VCC capacitance

Ensures interoperability with
PSE inrush limit

& 8-1. M5

WER , AR ILEF |, B shEREE S .
8.3.7.2 CS. #ILEAMEH AT

FELVAL L IR A 2 T PR S A N B FEHE B OC MOSFET (1 Ht JAt Ja 87 i BHL 28 1) v P00 o b e o K 0 R U PR A L
BARF PWM LL#ES (200 B/ B s 20 HE R ) o BTZ0H e s % vT By 1k MOSFET 538 Ik A2 15 fih i 3 1
PUEE AR AR — A AEIRWTIN 8] LK AE SR 5 AV RN ], CS 5 ANIE L A 5 iz L FEL #8435 AGND.

—H Vcg i K% 250mV (Vesmax) HATZH FIRBE R, LI R I BLBCAR o 2% R 5 8 JT A S Jd I ) o G gt
P as ANAE T iRt PRAE , T PWM ELHAS R K o 23 FLIR ] (Dwax) FLES 2 2% 15 58 I 1] o

FRL AR 3 ) B SRR AR SRS I B A% G R (AR TR B B RS ) IR, DAEAE 5 2 LU R BB 50% I OREF
T . TPS23730 ity S RHI A2 HEL G DL 25 — AN i, IZ L IALAE PWM BB S A T i N S Je n — A R s R
Tt B iR . SRR CS SIMIR M . R E , ATCLE NS CS S H BN LS Rs ( &
b 1 8-2 ) SRIGRRIBAMEMIEIEZ . & 57E MOSFET JFa i ) CS SRt MR AR ( lpk = lsLex » &
20 A ) M. lpk A AR CS SIEIHI L) 2 u A [ 5 HLJ .

TPS23730 18K i %S LE BRIy 78% , o ¥ e th W60 8 1 LR B s R SO 55 40 T IR S . RO
KA T8% , (RSB LR H e 36V % 57V Aty iy LSRRI 5 2 I 7

K2 PR R ) SCRA T T HA5E T Vil Ts (WA T DS ) OREIAMESE | (LR, Ao
HE : ELIRS ELRAZ I3 0% 3T B i %8 A2 T RIEIRAA (VsLope). BUE AR IR VsLope.n ( HAAL& mV/
) ST, 4R R 1 1 R, H VeLope. Duax B lsLex K E A TREHE - BT ETTAS 1148307
(IR SRALN mV, BIRERALCN w A, L SRAL (Bl , Dyax =0.78) -

Copyright © 2021 Texas Instruments Incorporated Submit Document Feedback 23
Product Folder Links: TPS23730


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps23730?qgpn=tps23730
https://www.ti.com.cn/cn/lit/pdf/ZHCSLD9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLD9B&partnum=TPS23730
https://www.ti.com.cn/product/cn/tps23730?qgpn=tps23730

13 TEXAS
TPS23730 INSTRUMENTS
ZHCSLD9B - MAY 2020 - REVISED NOVEMBER 2020 www.ti.com.cn

_ [VSLOP gp(mV) — (VSLOPE (mV)/ Dyax )]

x 1000
Isi,_gx (RA)

Rs(Q)

B 8-2. P hnHsah

TPS23730 JHFa 2 B P IEF FEH , TTLAE £ CS L4 R-C JEH4 . XFE ATl G IR RN I TR | |, TR
HAAER N REAA SR ER, EASERT , i NARemE T4 R-C ik, #lun 4 /77E Rg i , HT4H
SRS S S EE CS 5l I e A 1k . TPS23730 ZEM S Wri [ 7E CS IR FHr (41 400Q ) | 4
DA ] R-C e 230 v Y/ Cg b1 B I3 B ARE RS fELIE | AN IT 50 RS o

PR L LS A CS 5| AL 8] B % py SR 4, DA IR/b ok B e A A 2 (B iR SR B 5 5 A0 CP 55 ) 19
GREE

8.3.7.3 COMP. FB., EA_DIS., CP. PSRS FIEHEEL#R 1

TPS23730 Hi/HE = H g5t 7 s |, g8 r #EA h s, ER R (B FB A F1 COMP %
W, H EA _DIS 7 £AKHF ) S84 (il COMP #i\ , EA_DIS {REFWIT ) B S35 1 PR R 22 UK 285K 52
S AR P ) B s B N HE HL IS, AT 2 FF o MOSFET U4 (H HLft o

Veowp T&T Vzpe £ S8 HasfE1b 5. fERZ (Vzpe + 5 % (Vesmax + Vsiope)) FERECK (IEH ) Ht. M
COMP %] PWM b a5 A2 it 2 85 A 0.2,

FEC A F A B 1R 22 OR & B S s AR, TPS23730 FLIAL/ LI #2578 S FL YR AR Hs 24 B SR 4L 1) S 5t R
iBAT , LSRRI T (PSR) , L AbEF AR IR S MDA & 4% . Ik PSR N RERILE |, B AIES:
(DC) K BizAT , Ml LG AL AL IR, FF R FRAR 175 R

HIRFMFLDEEG ( PSRS 17T ) 4560, TPS23730 fIJC ek R A1 il i SRy (R G RSEDL | o7k A LR &
FEFE (ES A CP il ) A2 Heas SR 4L A R AT FU I b (A R A AR A BB A AT ) « SIEFBGTRIE
VAR IS AR G5 E I AR A8 T M (] 20 B3Rt & B L P v, AT RAAE dje K Y P AL ¥ L SR T 21.6% ) S B 5
((JLRUE ) o fEIELE M (CCM) TigAT , a0 M 28

TPS23730 W TLYeiz T HiGH F ( PSRS # 2K ) 4 H T IR AR B2 25 1Y By s i s ¥ 28
FH. ST 12V F R A | 5 IERR BT I EE YR AR TR B e A I, A DAZE SRda B Ve (< 5% & 100% )
W SEIRZ) £3% IR

EEEF T R Z ORI R A A, COMP 5| JiElE H BB R A 25 1 TL431 Bk TLV431 FEERR K asfelicda il i
JE , VB 51 BIE N ERriR | (E R DU HAd A

8.3.7.4 FRS #iZ i} B FIfa

FRS 51X ( HHEEATH ) IRGESMFIATHRAE , JF HIE T T4 TPS23730 #eitas AL 2 m M. A TR
i i BUE TR 5 2 LEANE ] R AN R B, RS RIS SR TE K . UK 2 30 2 £ #% Rerse
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R kD) = 15000
s () = 1 ) @

TPS23730 W] [Al 2 RISMERINS B, LAMEMRAE R GEH IS BRAFN | S (A S B it 18 S I AR . 33 fA) FRS it

INWEEEN Veyne MRk (> 25ns) , ATLASCELFED | Wl 8-3 . WZiLE Rers , BME SN B HEISATHIRNS

ﬂi&?ﬁﬂéﬂﬁﬂ*ﬁi A0 ik 2 b LAy OB I TR), PR OEZ R/, SRR ST IR 9 1 e e e A S
I TE] B A A KT o

8-3 o 1 AR RR S UANAR A5 15 (R FELBR R 1) . RT BRI o7 ol 28 2 i 45 SJC it F M P AUk Ik . BRI FRS 71 1
HA WS, BHU»b Bz 20RY" , a3 A .

Synchronization

Pulse Synchronlzatlon

FRS E Pulse FRS E
i 47pF [ o

|—| g T” <1 1000pF g

T—P FT 4 vV SYNC Y

SYNC SYNC
Vsyne ¢ .
Copyright © 2016, Texas Instruments Incorporated
&l 8-3. A

8.3.7.5 DTHR FIMiE#LZ) , JHFH S H

[E FrbriE CISPR 22 ( FISRFHRRA ) 85 AR SR IER . 7558 5.2 T UK BN AN EEwm D, HT
SR . W2 EMI ZREH 2 — Bk , 52 B R NIRICH N M. W BRARAT R AT 2R . I8 I AN 2% o L it R B
BT R IERIB AN — B (i BAAHEICR N EMI 775 PoE (£ i 7 5E /75 /7) SLUA469 Hixt
EMI #2347 THEONVEANRIR . 14h , IEEE 802.3at 25 33.3 fil 33.4 5L\ f& IEEE 802.3bt % 145.3 il 145.4 7%
R 40 55 B0 A 2 110D e 225 1 oy N 8] DA VX L 4 R e 75 R 5 T 25K

BT DU — AR AR B 5l i AR SR SEBLAR AN ) EMIE I PR . PSR &l il |, DLETE 58 1 58 B B4
TN, NI BRI I 2 (E
SEA T YR FE AR Bl 5l 52 TPS23730 N Btk . wfLLEE A DTHR 3 RTN ##:— AN 2585 LA DTHR 2
FRS %8 — /B, WG 2R TR . GBI AES Corr (K 9-1) K SGABIANR . fHHER
K& FRS 5| 3 50 st I/ A i g , 728/ T 0.5V B m T 1.5V 2 [BD6] b HL 28 2% 77 48 78 LA
Ho s DL N AnitEE X CpTr 1H -

3/
Core = Rers (1)
PTR ™ 2.052 x f,, (Hz)

f NARZTE T OkHz | XA AE AL TR S I 0 8] ML (0 0 B i 0 . 3, fy BUBEE N KA 11kHz , T AT 3
AR

HIPH#S Rpotr M THE Af , IXEFEE , HALHRYE DT SCROREGE -

0.513 X Rygs ()

Rore (W) =9/ >R @)

Biltn |, 13.2% BN FRFRIT A2 K 250kHZ , 51 AL HIZEAE L A +33kHzZ.
8.3.7.6 EHIFHH) SST Al /550

RS HERES) , By bR e R s . 75 PoE At , PD WRRZEHRZ , LAER I 5 N i\ FiR
BRI T F i B & (PSE) Fir 70 Be I BRAH -
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XA P AT 3 P S R Y, TPS23730 SR PARA P AR Bl KR 22 O 25 0 55 42 il o\ it o 2%
18 ETHI S . FEMER AR SRR BRI R Z ORAS |, it B o s DA s i 0 :C BT

FEAEFH T RGNS i i A7 HeAb S F vh, TPS23730 $2 At A BR HOR 2l , L A 58 =4 PWM 42 il i n 2%
1% EFHR R, AT ¢ MOSFET Wi Hijii. COMP 15 H I LU 75 SR AR R BRI IR 42 PWM
PR . R, FERXAE LT A M A Y TLA31 R TLVA31 iR ZEHORA SEIL (818 ) IR
2, IS IR B B HMTE -

TPS23730 K% s sh B aIfE ] SST A1 RTN 2 [A] i L 25 28 R 1A . fER R shiila) |, i HZ 10uA 7T
Csst (1 9-1) \/NT 0.2V FeHL % 2.45V. Vggr T K4 2.1V (Vstuor) ZJ5 , VCC Bt £ 5¢i] .

WA PR FR R S 20 He 25 58 B (1) S PRz ) 8 A FRFRAE 0.25V 28 2V, R | %05 5l FE 2 06 55 T 1 42 b1 5 [
FrmEa sh A (tss) , MHEWTR -

Issc (HA) X tgs (ms)

Css (nF) = (2—025)

®)

P B 5 20 )y P 2 2 PP () SE B VG B AR R 0.6V £ 1.2V BRI | B0 B F 2 A0 200 T e 42 1 i L AN
JITR HIBOR B (tss) , RAEIT -

Issc (MA) X tgg (ms)

Css (nF) = (12-06)

(6)
R, HIEE 24V i, VCC JazhA 2k, T H A A s 18] R 58 R BB R 3. 45 IR B MR 5
I Z VRS R | WS .
8.3.7.7 B FFHX Yy SST. |_STP. LINEUV 1= 1F

TPS23730 #2447 8z 1bas v |, AIEAR KARE by b I 9% s YR So 44 IR e s S W imi 7K 32 AN f AT B4 FET BOM
A FERER T ACF N . 85 1R Bh VB AL 45 DL A2 35 05 sk 56 e 2% i)t L 2R B8 0, |, B R R R Rl N KA &
HL 245 o

LINEUV # NAS I B 5 N YR CEIBR 2 )5 (24 APD AN TR H I ) , SST HL 228 LATH 2 IR | fEIF %
MOSFET {8 i (% . SST A (Issp_sp) M R stp KEX , ZIRTH :

1000

Issp_sp (RA) = Rior ()

)

T IE AT R TR TR AR P 0 PR R ] 0 1t 57 B A 3K 4 50mV e

8.3.8 JFk FET IK3#% - GATE. GTA2. DT

GATE J& Bt/ EL e 45 1 1 MOSFET MR SRS M H | 11 GAT2 &5 — Mt Ik 3) .

GATE HAHALAEALS Ay ey WP AT K, AR H PR G H] . AR R 88 i e AR RGP

GAT2 [ARRLAE Ay vy F I R PSR AN TR, ARV R P IERE AT OT . SEAT e a ), GAT2 & fRFF(RH
1o A AT AR BN A YRR 2 PMOS S8 FIBR A S R 2D B it s o A2 B BT 25 AF T8 DT 3865 VB a2k
GAT2.

DT # A T %52 GATE 1 GAT2 Z [alffI4EiR |, By ik MOSFET S5@mt A &ES | a0 & 7-1 FiR. GAT2 A5 NEH
T% GATE N E P, LUK GATE 289k H T % GAT2 48 JyfiGH 2 [ (195 MOSFET #BRi . st i &
HIAE X i TR 3 18] v L4 56 i GATE Si@ERS 8] . EIX AT (a3 8] B GATE L) 1nF HEZEA1 GAT2 L 0.5nF HE
TR . XTI AN E R S O OB X S TRl A DT 48231 AGND [ HLFH 2% 7% 2 GATE 1 GAT2 2 [H] ) 1
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B, MR E . EER, BIEAE VCC UVLO SRREL T Bl I 2ITRIEET B , V5 S 4ERF SO e MSEIX I A, B30T
RyeafEik.

8.3.9 EMPS f1H 31 MPS

AT AR Irrn N4ERF PSE Dh% |, TPS23730 id@id VSS I AL sk A |, Rl i g 1, (4 il
B2 AAERF DRI T

%éﬁ%jﬁﬁ PSE %E—L{ ( 1-2 %'Ké‘ 3-4 % ) Eiﬂﬁi%m@* EE/)?EFFEFX; ( ||\/|ps|_\ |MPSH ) ﬂﬁ%éilﬁl'ﬂ ( tMPSL‘ tMPSH ) ’
CLEZERF PSE T, [N ERDIhAE. HERERE N TR RG24 ( KRERAM PoE LT ) Xt
ARkt R R S A R 2 . iR 2 1R 8-4 , S Rkt A VSS BIIRHY | 1 ILoap /2L RTN 51
) ELIAE L o

TMfS Pulse
I | |—|—7 IEEE lnoig SSretching
/ Load t IEEE IHoleI - - 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. H31 MPS

EEE , AN MPS B2 BT, 4 RTN 51 I_EAG I 242 7 32561, PUo g fkphist (8] K414 5ms.
8.3.10 VDD i

VDD JER BN RIR R 250y PD il as s it AR, w) T S i A\ 2B U O 4/ B B S
Hasa S IR WK Vypp MEERTH UVLO BME)E AR R BIRE L L, s B Vypp PREFET3L UVLO B
B, KW ST, W TPS23730 KR 5] FITRIH B -

8.3.11 RTN. AGND. GND

RTN £ N #5E:3] PoE #ifitk MOSFET [KIJA% , 11 AGND J2& B/ B 45 i) 2% [] B (G e 75 B 5. GND 42
SRR FET MR IRSh#5F1 CP BT H I i EeH | B4R e 2] AGND Al RTN “Fiil. N AGND/GND/RTN 41
R LR LR R M S AT R AN () A b 2% P (($E3)2 ) o PAD_G AR BEHVESRE NN EFIE RS RTN 5] .

8.3.12 VSS

VSS /& PoE fi AN LR [Fl3m . Bt PoE 2 FHLERISEAE |, A — > FLIRBR Hil Il A0TSR R3] RTN. VSS
IAHBOT R RE =T RTN B9 M8 5% . PAD_S A1 g BUHAR B N BERE S VSS 51, A0 SR SHERE 3
VSS 5l I AR IR IE R IZAT -

8.3.13 S B AL - PAD_G Al PAD_S
PAD_G MiE#:E] PCB RO RTN 784 X 38 , DUE 52 (@ [ A AR G L FELBSORABR 42

i [r1]
PAD_S Mi%EH:3] PCB R K VSS BHI X , DI HE (I8 ) o AR 1% H B R 45 . TI @ATE VSS Fl
EAES (W1 VDD ) Z [alf#+F 0.025 J&~} 1] Fi .
8.4 B IhREME
8.4.1 PoE iR
PLR N 29X 35 BhHE i TPS23730 ) TAEEHE | A2 52hs IEEE 802.3bt 5 802.3at x4 . IEEE 802.3bt

FrufEs2: |IEEE 802.3-2018 W BT hA |, Mhn T 2% 145 2% (PoE) , GL:6d FH Ar DU/ xd #h47 B Jufis . moh ik
s T BRARAF WL 0 B e A 5 70 43 22

Bk, Fre IEEE 802.3-2012 BRUEIISSHEARN 1 2K ((0-3 48 ) 50 2 2% (4 9% ) SBAE | 1M LA Dh AR
RIS RISSERRN 3 2K (5. 6 4% ) 3R 4 2K (7 % 8 41 ) $efk. 3 FIBMFENG T HE 4 Zrt i) 0-4 248
o BREERWASAL | 7EME T desE WS AUE 4 5% el bR .
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IEEE 802.3at Al IEEE 802.3bt FrifEe X | —Fp 777k |, X Fh 515 0T LA OR IR %% (PSE) Jl it 48 2 4N
PD ( filtH 7% ) flbH |, SR)S7E PD WidF&EFemt UIWr s yi . Bhid F2 75 B4 J1—Fh S ADIR S A = Fh TARIRAS « A,
SYRANELT . 3 A 4 2% PSE IR B DU R TAEIRES (BN “HEEAME” ) k#fe PD 2HAMAE ( #1420 ) &
Ejﬂi(ﬂl?ﬁﬂjﬁ%ﬁ? IEEE802.3bt #rifE - FRA “XURFIE” ) M HAFIE . PSE ELRFEFHEZENT HURES ( SR

) MEN T ENERREA WA ; XFAT R AN . 75 FD B2 AG 7 0 R R 5 B T KA K AT
Haz?b WA PoE B4 . WRALER R PD HHE , W PSE vl R 2l PD AT IThR ; Xt 2 FTis
B4y . WS PSE A EWHAES , ©hfifg4m PD i,

Kl 4 2% PSE & Z AT 3 Kel 4 KA R AR F 2. 2 2K PSE 7 %‘&Jﬁﬁ 1 RBEIE S BHEE 2
jZ%i"?%ifé 2 RAEEE G 1 38 PSE AT E TR 7> S s AE Bt /= (DLL) 704 . 3 3881 4 2K PD i Jr Al itk
17 3 2Rk 4 R LI DLL 734 . 2 K PD WbAUHAT 2 FEEF 4Ll S DLL 734 . PD Al REIR [FIERIA
13W LSS 704, BE A FABE I — (MR 0y 2 38 ) o AN AT Z — (WnHy 3 K ) L \ASHAbk
Wiz — (WHA 4K ) o DLL 7 AN HL 58 A H BUR I8 B i i 37 2 Ja Rk A
—HITh s, PD AU ILYERF DhZRFAE (MPS) PAIa) PSE i (R AT ARAFAE . PSE £ I #2 Hobf th 2 AR A 2L
1 MPS , Wk EK MPS , M2k s . 2% MPS 2 PSE WRE 2|4 RPIRZE . &1 8-5 IR 7y PD A
s R EU I AT IR

5, & £
-
c c :g ' g C? g—
= = SO = o= =0 Oa £
£ £ ®E ®E c 8 Eo [
ck cE £ £ w £ [
o5 83 Q25 23 5o 3E 5o :E,q,
°x o= BE B [l <)) » T Ll <) ==
mﬂJ 00 mﬂ) mo - O D -— (O =
g2 i1 B iz 55 i Ig 35
oJ o> Oa 0> => a0 => =>
Detect Classify gg‘:tr; Normal Operation
ob—Y 69 v v v v L ¥/425 v .
2.7 101 145 20.5 30 A A 57 1
i : v v | 37 427, Pl Voltage (V)
Mark| ] | | [ 1] Normal Operation
] ' | | - TE ]
o S £ o
S So £ . 0%
c E.'E —'8- g.:
- © 0w n - ©
ax EH £z RF
Es i o™
T o OF frpia
oo
(=13

& 8-5. BITIRA

PD #i N\l & RJ-45 J\ 5| e gs | g v IR O (Pl). BT HEEMIZ/ITMER%E  PD MNERYS
PSE % ZRZAFM . N 7T R , ANESEhR2e B o0 | Zbs i #RE i KIRFE 0 fL s e 4i. IEEE
802.3-2008 B EiziT TH4E e C A AWG 26 Sk ISO/IEC 11801 C 3% ( Hi4E TIA/EIA-568 )y CAT3 ) Hi4s
Ewaﬁﬁﬁmuﬁ@‘zi IEEE 802.3at 2 240 IEEE 802.3bt 3 KA1 £k Th 2 351 kE 40 Tt A1 HL R [% CL kR 5 1ISO/IEC11801

2 (MR¥E TIA/EIA-568 SNy CATS s il , ilH HA AWG 24 Sk ) BT TR DLEN HBAEN 12.5Q fIHE
@E%o K 8-4 TR T ZARAERI N AMETT BRCAS 43 551 1 = LIS AT BR 1

R 8-4. IBATBRH I LLB

. FLURIEI B PSE #it} PSE #pasiiHt PD A ## PD AR

2 FFE ( BtAME ) h#E (BME) BIE (BME) i (B ) i < 13W &K > 13W
|IEEE802.3- 2012

200 44v
802.3at (1 2%) 15.4W 13W 37V - 57V AN
802.3bt (3 2%) 12.5Q 50V
802.3at (2 %) 12.5Q 30w 50V 25.5W 37V - 57V 425V - 57V
802.3bt (32%)
802.3bt (3 2%) 6.25Q ( 4 £kX} ) 60W 50V 51W AiEH 42.5V - 57V
802.3bt (4 2 ) 6.250 (4 L4t ) 90W 52V 71.3W AiEH 41.2V - 57V
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PSE AJ7E RX Ml TX £&%+ ( %} 10baseT = 100baseT A5 1 -2 F1 3 -6 ) Z[aihn Lk , Si7EPIAS & H 2%t
(4-5F17-8) ZEjting E. iin% 1000/2.5G/5G/10GbaseT %44 [H 51 4L & i #1577 |IEEE 802.3bt
HiR %] 1000/2.5G/5G/10GbaseT Z4:nl LLALFE A3 4 ok B30 | IR T & &Rt ik, 1 358 2 2%
PSE — R A fext — LRt eE I | 1M 3 2840 4 35 PSE ] LL— ot — 4Lk L2k v in el . PD 1 FA N AR |
MralA VR My AT P Ref¥) PSE ICE S 32 . SR R 2 25 P ERARHERR(E S TPS23730 #1
Wz =R,

FramaiEf 2 25, 328804 2K PD B 12K PD Ir AR AR IR BIER . IR L BRAHE LR %00

1. AR 2 35, 3 258k 4 501 2%

2. DIAERTRAN I R B IR 4 2 (EHT 284 22 PD DLJ 4 REE = 3K PD)

3. WIS 3K 5-6 KB4 K50 PD , W FIHE = 25 MUTAa] HoAth 0 22 S 309 06] 52 30 0 & 3 IR 432 .

4. DAZISEEL DLL P

5. W2 2 9RE 3 KA PD, MIFE PSE jitihn TAEHE (i ) 251 50ms & 80ms , JiFEL T
400mA. IXBLIFE RS T PSE IR A ( SR IAEREK N 75ms ) .

6. W43 (7-84) H4E0 PD, WTE PSE JEn TAEHE ( JHH ) Z 5/ 50ms % 80ms , St FEL 2N T

800mA , BN L/ T 600mA.
7. EINHEEREET 30V A1 10V AL A, WA 2 BRI 60mA Fil 5mA.
8. WIRAKINEZE/D 2 HKbffh/r K uliEid DLL SRR |, MDA T 13W.
9. WIERREBIZED 4 DK FEAEGET DLL S840, MDhFEAE#T 25.5W.
10. TR AUEE D 5 AN EGE N DLL 3RAGVFAT |, MShHEAREBEE 51W.
1. DAZRAE B & A ARSI 2SR
12. AP IE R 28 2 AELE

BT IXEER | PD LARES A H A E |, R0 TPL M TPH 275 IS L . Wi ¥t i B 5 0 1 AR
GRS R A IERIET , el MER TPH F1 TPL.

8.4.2 WEHE

TPS23730 A KmW i thiss , oA IR A B TARPRS Z B Pk | tn 18 8-5 Aran. K 8-6 %

H AU PoE THIIZHLS PoE HPRESHICHE . 2 RANLEAT Z [AFRIC VIR B B R DEN. CLSA. CLSB. #
RTN SII% AR ST, Aricy Mark (RES ((ERELALE ) 52 2-3-4 K PRENLH — 7>

A
PD Powered
= ldle v +
5o
2 = Classification l T
(@]
5 & 7
Z Mark
Detection VDD'VSS
>
|</_’| —)I F—VC'——H _>| F_VCU—H |<_VUVL07H —
Viusr VoL on Veu_orr Vuvio r

Note: Variable names refer to Electrical Characteristic
Table parameters

& 8-6. BMEH.E

8.4.3 PoE B3hF%)

K 8-7 HIBIEER TR A B 6 B0 2ii 3 2Kak 4 2% PSE I, HZAEsh iGN . SniEERIEAN
Vyvbb.vsss VRTN.vss 1 Ip. IEEE802.3bt A1 IEEE 802.3at 75 %5 2 /b A& P 5 (B bR b B 7 PUAS B
FEASTIN 7 50 3R (F 3 N B, O AN S R DA b A 25 4
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IEEE 802.3bt i~ E 3R PSE 43It 6 IhR ) , DME =4 A4 A bR ic B 31 DA R MW SB I AN bR F4F B 3. a0 R R
N, AT 3 A 4 25 PSE , —HEFEMAT RN RERFSEN A C K. EneBEEZ)E , VRN - Vss FEE
TPS23730 *f CpyLk 7L HLIT R, 78 K] 8-9 v | HdsBUa sith & 4EiR | B2 IR AL R

_ DC-DC enabled after
< Startup delay
WERN
nrus X
S o ™
{ERNEr=
i
T
/ / Vvbp-vss
2> CI'ass Mérk
) \
3 Detect \
"_f \\ \\ \
E" \ \ _!- -Iu"‘lw-!. ~ VRTn-vss
SHNAT o i, '

Time: 50ms/div

&l 8-7. PoE JE2&1F71
8.4.4 K

Vvpp.v ss KT R TR , TPS23730 A g, 4 AL LT E =T Ve on I, DEN SIS
TIFBORAS LT RE. AN , RTN &L, JUFATAE MW sy 25 , H DEN 5| #7 % Vsso
25.5k Q (x1%) 11 Rpen AT E2ILIEFIIRAE . XA He 2 — AN/ NURIHFE R , B ART{UCNZ) 5mW. B 2401 PD
K MERAE 2 AE Pl AT B A 23.75kQ F| 26.25k Q [ HIH.

PSE 7t PI i B & 2| ikl B FH 2 S N\ B A L BH S — /N AL A s BE ( BP Rpen 5 TPS23730 & %k ) HRIBEH
gESL, W) PLFEIN 2.7V HEER | SN A MR RO B  E S RN T RE N BOE R, ELIRFEIAR . ZEASINIE |, f N
H A HL P 2> H TPS23730 143 2% i BH3E AT 356 4 BT o

8.4.5 &

W4, PSE ATLAERL L2 BTG E PD AOAIREOR | JF ARGt AR FEBhEAT IR 2. 2 2K 3 KA 4
FAEEPF > SV R P PD Wi PSE AR RFH M FRIBATRH R . PSE EIT A i £ 1) 73 A W %= PD fi5
AR EC TR AR ECE 2 BCR DA TN TR Th AR, ARG O T 2 IR 2

2 K PD &2 B 4 AR AR N 25.5W %o 5 a6 2% 3 25 PD (ERT I 18] B 4 ZRAEf 4y
fE , MAERTA 5 SO0 AR 4 B 00 O Z4ml 1 K. 7 Rk 8 4t 4 2% PD TERT P EAF IR 200 4 Zehd 45
fiE, THTE T S SR AR R 2 B 3 St 12K PSE 2% 4 A 8 R ERT 0 Jiksk , kit
FHNiZ PD fit | WDYHIMEE 13W Zh ., 2 X PSE 8% 5 0% 8 & %E M T 4 sk , WREF % PD f#
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B, A BC 25.6W Th. $RMc “2 MR 01 4 9 PD. 350 “4 NFAET SRR 5 ek 6 4% PD 2l
Bl “5 AFEAE” KB 7 Z0sk 8 4t PD Kl PSE QL2 PD - RIIhFR . EIHREHRMFHLLT , PD AT LA
WHAEE , BE AR SN DA AT BC DA, AR R 358 DLL WRE 2 D%, b 2R 2 26,
3 KK 4 2K PD fERXAMEIL T RARHIhRA L . MR T MIE R DIF R 3 — a3 PD I, H2LSEMIE
oK I FH PR PR 2R 28 38 7 W L

R 8-1 FIHARIIHRFHRE T PD LAUEE I WRFEA PD (D REHIE I I 73 2 2h R (AT A2 REF
B DLL #EF TR0 ) , PSE Al Re Wi . bniE SLVF PD WA PR AGIE(E HI (X 2 R 2
TR 8-1 MRME ) ; (HR , BAURZET T DR ER.

TPS23730 A& — MR UANHAEH 73 %% . Rolsa M ReLsg FHFH2SME & X T PD 2% %) . DLL i@{5H PD K
PUK MBS REESEHL , AN Z i TPS23730 S2¥.

TPS23730 &Ml T Veu_orr HI7 LA G K DIHE. 7E PD #ARR IR APD 5t DEN Jy 6 BOIREH
CLSA/B ik 255 H]. CLSA 1 CLSB fithi s A St & IR , (HARAZ A [ 123 Vs

K 8-8 ix T TPS23730 M3 ¢ i #E . Xyl b #s AR |, Mo RARESH B EE (1ESE 8-5 MK
8-6) . XUELLE A LA IR IIAE , R NHLERI N A L1288 ). BT W IRRE (46T PSE WrHLiR#E ) JF
i, RGN A KR E. —ME 2 N8 4 DNFEE O BIEETIRREE (FHLR ) BaEars | RIS
R BRI RS2 45K T-8i7 0 TPLTPH f#iY . — B ] PSE AW A F RO AR W | N B el 06 230 % 46 B
Fhric & ALBE L H 46
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Class Between UVvVLO
D Ranges | Falling [~
v >
Between U-V!_O Operating
Idle > Detect P Class < Rancos » Rising —» TPL/TPH
9 open-drain
]
\ 2 TYPE 1 or 3 PSE
Mark Between Hardware Class
Reset ¢ 1 Mark > Class Ranges
A
TYPE 2 or 3 PSE
* Hardware Class <«—  PoE Startup Sequence —»
Operating
Between UVLO
y Mark se—gp Class < Ranges — Rising — TPL low
TPH open-drain
UVLO |
Falling
oy
} v <«—  PoE Startup Sequence —p }
| n |
Operating |
‘ Between UvLO
A Mark P Class | Ranges — Rising — TPL low }
} TPH open-drain }
| TYPE3PSE A |
|
| Hardware Class UVLO |
} Falling |
|
N %7"777"777"777"777"77":WSESHrEuBSéqLEEcE"; 77777777 |
‘ Operating ‘
[ Between UVLO ‘
| Mark |=gpi Class |G Ranges — Rising =3  TPH low }
‘ TPL open-drain |,
I A !
| |
} TYPE 3 PSE l
} Hardware Class UVLO | 1
} Falling [~ l
s |
& 8-8. ZIANINEMZHIH AIMRE
8.4.6 LIFTHRHAE (MPS)

MPS & —Fliti PD 2IH ESEHMERES , H TR TA/E RS PSE MR LR A7E. XF+ 1 2k8k 2 35 PD,
HRH MPS i 10mA /N E T ( 505 325ms £/ FF4: 75ms 1) 10mA ik i ) PL S 0.05 u F & FF
B HAK T 26.3k Q (ST . R 1 2580 2 26 PSE £ i#E28ii MPS. A58 3 MPS 1) 1 288k 2 2%
PSE nl g VIl PD (1) I

N TSR RA RS AR HLIAE SR MR A, IEEE802.3bt 51N 1 — T T+ e /N ket HL R HRp 2 )R] ) B R 503, B
ffifk PSE REWSIRIFHE AL . IX—AMbi&E M T Ay 3 2640 4 25 PSE | Pl BBk P RFSEI (]2 1 280 2 2K PSE Fr i ()
I 1A K4 10%. 5-8 2 PD ) MPS HJfitiia B2 2R AE LUK FE 45 1) PSE S 38/ E 1 16mA.

WRE RTN £ VSS BRI HIFRE , U TPS23730 £ HshApiEit VSS 5l I MPS fikpb s |, & 243t i 5
WERE | o Hv ik B 2 L4EHR PSE ThEE [ B F. TPS23730 ke PSE & 1-2 Kb & 3-4 25, 7 EH)
WL ik ph LRI R . RIS AN 52 bL (RIS B K PR B PR Th#E . 1B7ER , IEEE802.3bt A ¢ PD [WEREH TH
251 PSE . XEWKE , RIEEEKEMHEASE (LR RKEEHRE ), ATRETT ZECK M ke 2L 1) Rk 41
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MPS A5k Mt , TPS23730 &4t 7 H s T Lhae , F T 7 bR S R GOR G 250k e S r 4L [ (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
214 37.6V ) H RTN Jym PR , TPS23730 4 #udfith MOSFET #E AN K28 140mA (JRVE ) 1 HE I R iR
. ARRG, ESWE 8-9 M. £ Couk 7o H Vrin M\ Vypp FREZERER Vygg I, X B85 ; (H
RYFE S EHLR A Cyoe 7o M (24 Ve LTI, VB {875 35 0 4 N S G e 2% s I H ) o — ELYR VA FRLA R %
ZALT IR A RIE KL 10% , PD HRRES S U BET S (K208 1.85A ) o IbAh , — HRTM RSN (A8
it %) 84ms (IRVAMTECK ), T H. Vyee BT H UVLO ( K41 8.25V ) 25 , RVFEMRIEITXES).

ks 8-9 HETRINAZITS , 7 Vyee T3 UVLO 2 )5 , WL R E K , #a3) (SST) AL
TR (Issp) M ZAL TARFRIE 0.2V (VspsT) , ARG ZEWEHTHE , HRIAFZ 0.25V ( AR+ 1Y
Vssors ) » XBPK A 28O0 | EE s8R 3751 iEER , 75 48V AN | B3 BmiiEae /)
JE UAAE B 45 28 A B A 18] 52 4 RF Vyee , TTETALMI KA Cyce A - LRGN E LRI , HEMAMSE |, /£
SST WL 4 2V (VsTuor) B, HENHEIECH . HNFHEEE (B MOSFET Mk ) fEHE |, Vyee & F
B o n SRR m B ETEE Vyee , )5 TREZE Veouvio F (4 6.1V) |, NIRRT A S . 8-9 &/~
Vvee HBVNERE | gt kPR T SEELEREhE 3.

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

100mA/div
—_—

5V/div

5V/div

1V/div
—

| \l/VDD—RlTN | |
I | 1 C t
onverter
Pl powered stz\a/rts
\ Inrlljsh | x
* lp) *
/ I
/ Vvce-RTN |
Startup turn off,
TPH/TPL enabled
v [ [
| OUTI Output Voltage
Inrush Delay /

Nl

Vsst
|

4 i Soft Start

Time: 20ms/div

Kl 8-9. iEAEZN - BB PSR IR #H58
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. I ' ' [ [
50V/div | Vvop-RTN | |
_} | 1
Converter
Pl powered starts
\ Inrlljsh x
A |
o
[ | —

/ Vvce-RTN |
S

tartup turn off
— — ) ——
5V/div Vour  Output Voltage &z 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
lpi Z I
200mA/div l
«—|— Startup turn off T
% VVCC-F(TN
5V/div | LY\?L%
—_ :
1V/div Vsst N /| Soft Start
l W
5V/div | Vour \.I A Output Voltage
> | | | |

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

A, M VCC TRERT , TPS23730 AT LAX 7 i #ANE AR AL Flin , TR ARG T , | FE 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 NXTFEH , W Vyee HTBEABIMFEEZ 7.4V LR, Il TPS23730 257 B & Hrj5
g, fEAERE A VCC R RIFE |, H A %8 sh L.
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lout l
. l
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

PeREN IR, ERLE RO |, IR BT RE S AEN S, BN, A ACF JRIMEY |, BEE Vypp-rTn B#TFE
%, Fededi i TR 5 2 L S M BUR A B IS . RN RIS |, G2 IR KE (Dyax) » BFIVEE
A ZTUE AR R SR RIS B0 A ST, e DB A7 v 25 85 T i ) P IS P L i e o X2 2 B0HE AT RE A7 AE B 1k 3
HUBEARG . BEAh , £ T — e iife] , T EHA A SR TFE L, HOR B2 S EURR a3 AT.

RSB LN | EHESSRIF R 2E L ( ANERAZEREIL ) 2 )5 |, frH B S 28 AT 58 2 S m) Rl H vk 2
[ MOSFET. Xk ol & T ACF ARz iz ( e el N — k83 ) il & .

RNTREXIXAE DL , 78 LINEUV HEREZAET Vyuve J5 , TPS23730 #3 2 8a s, B4 G50 , LUEYE
FF Vyee , RJE M SST &I LA FF 3¢ MOSFET U IR Zete N . S50 | ¥ asiint LAszds 0 e | frHi
AN RERIZFMAN KA EAES. RiIFEE , EHFEILTFGEEN , TPS23730 # i 5 il U8 FL it ik 31— MIKH
(Ves » mERZM 50mV ) |, HE SST HEARSG LWL, nTUEHE— B, X —mBIREM S HF IEnT L
SRR AE 5 S F AR AR RO, T AN S KT e, T SR PR B k> RS, SEIEAR T 9 MOSFET
Ry, 1ESMIE 8-13.
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Power
VDD down
LINEUV

Soft Stop begins
immediately at max
discharge current

VOUT :

SST

CS

Kl 8-13. #iF1L#/E

SEFIT IR Z 5, N T R RE R RS ST LINEUV H R (¥ 500 17 51 2 1) S 28R %, 76 VDD it in 38 471 4%
(~7mA) £) 160ms , R J5 4 RV AR R A 81 .

8.4.9 PD ¥

IEEE802.3bt #7#4 1% 3 2H1 4 2z 71 PSE Hir b PRI ESR | DAE I R5 3 S DR p R AT 4 285 N H . 2
J5. 3 2K 4 2% PSE WA B8 2 /AN K hr FLI I i LR S I R 96 R AR . RS 2 2R I U E B
L AT AE i BOA ( 454E 10 s ) B0 1.75A (4L 75ms ) , MBIt 4 Zexddm et | Amg e v v 4 S 3% So i (1K)
fi5. DRk, A% T IEEE 802.3-2012 , ZAs#E R IN 75 2E5%F PD & 14Tl FE LR Y

PD #7343 LR H R I fE
o BARPOT ORI PR

o BARBOT IR
o RO R

TPS23730 K #ddR MOSFET 18 BB AT e ik v =X 3 Dy B K By 1E 4t i s R N L R B BR o 181 B 77 2%
PR W24 H % . VDD 2 RTN s A\ ik ErBiar . Sl MOSFET Bl 24 i R IR IR ThRE |, &5
BAE Vrrnevss ETFe 058 Vrrn ETHEIKZ) 14.8V LA _E H RSN (AR K4 1.8ms 0] H 37 R AR I K 52 380 TR I PR
B, I HRM g |, (HIXF LR %G 1EH M B/ NRIAEIR 1 (84ms). 1.8ms HroR I ik Th &8 nI By 1k B A48 {5
PD &4 , HETHZ KB AT HAGERA PSE RGE N . K 8-14 R T — M 15V PSE _ETFHLER K S (7R
B, Itk MOSFET #t N B IR HVa | ik ph ZARXT BRI s , MK 3] 1.85A ARG , JoNM N B
FoHE , [FIIS RS B 4R 4B AT . BN VRrinevss £ 1.8ms T4 ik int 18] 2 J5 KT 14.8V , MOSFET A&t AT
iR,
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lp) .
. \
500mA/div CBULK
ompletes charg
while converter
operates _
—
— Vvss-RTlN ~-15V —
10V/div A
20V/div Vvbp-vss
—

Time: 400us/div

& 8-14. Xt PSE ik B T f w2

PD i g8 B A7 HEEas | A F TR A 3 HBik MOSFET. Ja3RAsEL VDD £ RTN 44 R A</ MOSFET
RElRE IR, W (OTSD) Pt &k dEk MOSFET fl4rZifahies | e GERSEA 21 )5 i a3
PD i FARH KRG , PD SAEIRTEI BEE X E 3

EAEHIE T HEDE: DEN $7 2 VSS & S 8N sk MOSFET <M. BdEvE 0 PD i R 2 liE R 28 ORing
KLIIE RIS . FER DR |, e nr s m g g,

TELL BN 2 o] ¢ P A G IR T %

° VApD %ﬂ: VAPDEN ( j(%]y‘j 1.5V )

* VpeN < Vpp pis ( 3 Vyppyss L TEATVERINE )

« PD id#k

. VVDD-VSS < PoE UVLO ( Z/‘J 32V )

8.4.10 #=cl - E/EREHIS

B/ E R 2 A A OTSD , ] LUl #UE ( AL4% VB 1 VBG 75 8% . GATE/GAT2 BRAh#e . JH 2l i it V5 Al i
B ) Kk . FEH% OTSD M VB. VBG. GATE/GAT2 WX#h#s , LLA 5| VCC FZHIH3E N R IRZS o

8.4.11 FEALEE ORing

VF 2 3085 PoE MR i it v i 4 FadFo 8% 5 PoE ML Mt He o ACH R JSUAR ok 7 SIEIN 1 RART 0k, B2
PoE {EXFEHOL T AT IS, SCVFE I AHR™ fh o BAR K2 BN A R 2R PD fE A IR AF LI 4 AR, H
TPS23730 # 3HF s i B8 AT — M kAT . 18] 8-15 UiBA T & ORing #Mil LA PD ks =F 75
Fo (AR E B HBEREM —MOT . 7R 1 R RERIN B S A, 5 % 2 K IR IN 214+ PoE #E4)
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AR 2 18], 55 3 K s I B e sl p0 s . AE R RECE LB S . (A TPS23753 H9/ RiE Hl#
ORing fFH#7r5) NHTF M (SLVA306) Xt #5/FF1 ORing fif ¥ 77 AT T FE4HISIA .

T »
Eo
o E _—
e EA ; A A
24 —B—
g S o 3 E 8 l
= o 2 Low Voltage
% DEN Output
o @ 52 p CLSA/BO Power
S5 _ | L it Bl 3 ™ =~ Circuit -
o 0c o 3 N~
cg%% ] hd I Vss 8 M
M= 2
,_,e_ & v Q-
- [ [ -4
RTN

Adapter [P Adapter (——Pt—| Adapter (—PH——
Option 1 Option 2 Option 3

&| 8-15. ORing EC &

ol
Co
LUl - —B—
gcT L] z
sg £ L
o x DEN >
w| >
2| & PPD
o
o 9 _ —CLSAB
85 € <
NPLS — |- a
£o ;
gn‘f% | b | — %5 & | Vss
L=
ADa
*— \\\—=e
Reep1 o
g
Adapter G— o

] 8-16. {kFE 7% 1 ORing

i S 58— FLYERS 2l R VF 2 Pl SETC AR M L (ARARELANA 22 ) < A IRAE N R DL i S ) PR S5 TR R
LEGUGE TIRIRTT IV 2. T U BEERSIME R © — %8 ORing i A AR m i ( R i i A &
Jri& ) ~ PSE W& M HSRE] . PD R LK RIS (X IEHIBAT R IR TSR FT L #10 ) » X T irE4l
oKL, IR T O SR A Al Rk 5 KRR AR R T RO, RN AEE E ., JR10 , TPS23730 & fF#R 4t 1 LA AT fif
WAHEHIA B IR

JUARBIER T ORIng fift v )7 ZEA KB RYE. — 2% ORing # 48V &A% 5 PoE LS ( TR 1) S HIHE
— B YT A B e T A 1) A, ARSI R S e P BEL S T O SR B AR e h — AN YR S AL, 5 AN R A
T 2% 12V &R 25 PoE HA&7E . HHie %A 12V @ ss (it s st i FE K 22 % F 48V PoE I (I FE(Y
PUf% . MO 28 B R AL e 5] PoE I 5 I BIR AT BEEE 1 PSE Mt rGE ). Cn FAF N | WU | WS
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£ F T e R N LR BRI P B0 S sh e s o 28 = Bilks 24V @R 5 ORing 7% 1 4] . PD 44
PAL AL BRI A R, OF BB 1/4 HIHBE (ISR R 4 £ ), IXFEA RETE AR R A Zh %

B KILiE ORIng 77 &R AR ER AL HM TR 2. H@ER A T/ APD i 2 & it~ 1 25 H] #Addi ik
MOSFET itf , alfHik PoE WM I A . SEff o I7 RG] T & A i as i s, AR, JF B/ 2R A
BAF. TR AR AR, O N &R SN, R REROTC. R BRI SCEh , PD 2B kE , B
PSE 58 i 5 20 A 1 .

DEN 5| A H T-7€ ORing X 5% 3 K25 H] PoE i\ . X EER A R % . % DEN Hi 2K | [A)
IR TE R IR 25 4, 25 Rl B4R MOSFET |, J:Bi 1k PD S8Rl o 33 30 5 15 M 6 s (40 UK 20 A 3K 50 60 S 4
G RTE . IR B R G T ds s, AT DASEIAS TR DEN SRR G4 n —Mor R 3 BT
EXFHEFN R, Al fdi ] TPS23730 1) H 5 MPS Thig k4:kF PSE Hk.

TPS23730 3z Rl id A PPD i A\ KAl 7 & 1 ERCHS |, Bl 24V, S E 8-16.

|EEE #RiEESR PL SRS LLRANE T PHZ DR A R G L LA U R . 275 1 M2 v, &
U ZBUE H H i A0 A At e 2 TRV R R /) 1500Vac B FLA BRI He ik 7E75 5 3 o, A Heas AR Attt ig
BHERT | &R A T SRR

Kb v A 75 R R B IE G & ORIng AR T+ 1k S ) e R E FE 4%« @ T A N 5| RV B AR G B s 10k . A
Ji% 3, A ORing s il H] MOSFET SEHLHI .

Copyright © 2021 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: TPS23730

41


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps23730?qgpn=tps23730
https://www.ti.com.cn/cn/lit/pdf/ZHCSLD9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSLD9B&partnum=TPS23730
https://www.ti.com.cn/product/cn/tps23730?qgpn=tps23730

13 TEXAS
TPS23730 INSTRUMENTS
ZHCSLD9B - MAY 2020 - REVISED NOVEMBER 2020 www.ti.com.cn

9 87 FH S it

NOTE

CAR BB 7 A5 BB T THAAERNE |, TI AERAESPEA 2 B . P A TTHE TI AR RIE
TN 2P IR Bt AR RSt ThEe .

9.1 MAER

TPS23730 ] LR i35 77 B A PWM iR SR 50 25 B A AR SK 3 &% 10 2 Al Y 4n SN B | TR AE iR
PSR NI4T & 9-1 $ROE T — T PREH A L 1 e e a1 s

9.2 #LAIN A
T
L __
B ° N4
€g (
se | -~ o o .
&5 —B b
o Py [ Jveo L
58 DEN
T
- [ ] oen *
0.1 | Jose
s8v [ Josa
a
3
ge 2 PPD
ks ] |
oS | F vss
&2 <«
s I_in
5 APD
i o
- LINEUV
Ruvz -
g
o
Da

Rcs

circuitry

48V Rappz L - - - - — TLV431
Adapter e el
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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 ©)
@ ©)

TPS23730RMTR Active Production VQFN (RMT) | 45 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS23730
DBO WA1
TPS23730RMTR.A Active Production VQFN (RMT) | 45 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS23730
DBO WA1

TPS23730RMTR.B Active Production VQFN (RMT) | 45 3000 | LARGE T&R - Call TI Call Tl -40 to 125
TPS23730RMTRG4 Active Production VQFN (RMT) | 45 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS23730
DBO WA1
TPS23730RMTRG4.A Active Production VQFN (RMT) | 45 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 TPS23730
DBO WA1

TPS23730RMTRG4.B Active Production VQFN (RMT) | 45 3000 | LARGE T&R - Call TI Call Tl -40 to 125

@ 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.

® | ead 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.

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 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
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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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS23730RMTR VQFN RMT 45 3000 330.0 16.4 525 | 725 | 145 | 8.0 16.0 Q1
TPS23730RMTRG4 VQFN RMT 45 3000 330.0 16.4 525 | 725 | 145 | 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS23730RMTR VQFN RMT 45 3000 367.0 367.0 35.0
TPS23730RMTRG4 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.
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EXAMPLE BOARD LAYOUT

RMTOO45A VQFN - 1 mm max height
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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
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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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