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5.1 % RBUEE

E TR SRR E A A (AR A e ) )

/ME BAE BfE

] LR VIN |, 7N Vyog SR -03 18 v

B e R VIN , Vyee < 3.6V -0.3 19 v

5 £ SW - PGND , Hiit -0.3 19 \

5 £ SW - PGND , B##&1H < 10ns -3 21 \

5 B £ VIN - SW , Eii -03 19 \

5 £ VIN - SW , #4148 < 10ns -3 25 \

5 £ BOOT - PGND -0.3 24.5 \

)i LN BOOT - SW -0.3 55 \Y

5| ik EN. PG. SS. MSEL. VCC -03 6 V

5 ILIM. FB -0.3 3 \Y

)i LN GOSNS. PGND -0.3 0.3 \Y

BB PG 15 mA

1 TARSR -40 150 °C

Tstg AR -55 150 °C

(1) AHEXRRBUEAIZAT P RER X ARG BARIR o 20 S K UE (B IF AN IR SR A I B8 2 A T Bl BB AT 26 A LA RAE AT A 2 A4 T
REAS IEHIZAT . WAUH MBS T A EA LN I NAUE EER W], S TRA SR EIEHIEBAT |, KA R masF 5, g
AL RETF A AT 1175 7 o

5.2 ESD %%
& L:-ViA
MNRTECHRER (HBM) |, 454 ANSI/ESDA/JEDEC
y F— JS-001) +2000 y
€D e 78 HL AR HE T (CDM) , 754+ ANSI/ESDA/JEDEC JS-002 +500
FriE@ -

(1) JEDEC ck4 JEP155 #iH] 500V HBM 32 HF¢Ebidfk ESD #HIFiAR T 24k 7.
(2) JEDEC 0% JEP157 M 250V CDM 3 H fERRi#E ESD #blifi i F 24k .

5.3 BiIUET4&M
6 TAELEIR TG B P ( RS B )

®AME FRARIE BOoNE Bfr
ViN PN AR VIN 4 16 v
Vvee A1 i 55 vCcC 3.1 5.3 \%
Vour Tt F R ST L VREF 5.5
AL Veosns 5 Vaenp AIFIE R -0.1 0.1 \%
EN. PG -01 5.5 \%
lpg FEL VR IE 6 HE R PG 10 mA
Css FL i [ SS 10 1000 nF
lout it LA SW 30 A
ILpeak RO WA PRI ES LA sw 45 A
Ty ARSI -40 125 °C
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5.4 #EREER
TPS54KC23
B RZR "(Evgggrg%’:r){w , RZR4( év}g%—:ér;w , RZI; §§ w&w;%R;_F , .
16 SIH 16 51 16 314
Roa 2 S IRBE A 36.8 16.5 ) 13.2 Q) °C/W
Roycrop) | 45ZE4ME (TS ) #ABH 15.3 RiEH @ ARG @) °C/W
Rous 252 IR 76 Rigff @ ARG @) °CIW
Yyt SE B TS5 0.3 Rig Al @ A& @) °CIW
b 452 R BURHIE 2 5 7.5 i H @ AR @) °CIW
Roucioty |&5Z4MFE (K ) #4FH 5.1 & @ FiEH @ °C/W

(1) AXRWIBRIRIRNEZAE L, WS W FFERIC HRHTT B  -

(2) fE4JR. 20z B 3 Ff x 3 J AR LW | SEARATIT R A R 250y 1.0W,

(3) f£ EVM L U2 8fF LI, ST IT % B PRI D0 1.8Ws
4) A R EAEN T MR .

5.5 B4R
T,= -40°C % +125°C , Vycc =3V ( &R ) , Vyn =4V £ 16V. SRR T, = 25°C Rl Vyy = 12V &4 FIE R ( BRaE
AEWN ) .
BH \ W f | mrE  amE  EBKE| B
B
PO AHEATIFR , Ven =2V, Vrg = Vrg ReG *
S 97 |
laviny VIN B 10mV | VCC 111 A 4B H 940 12001 wA
ViN=12V, Ven =2V, Veg = VEg ReG *
laviny KHIAMER VCC S B (4 VIN B | 10mV ( ARETIFSE ) |, VCC 5l B 230 350 pA
3.3V Ah skl Bh s
VIN=12V , Ven =2V, VEg = Vg ReG +
latvec) VCC #is it 10mV ( RHEAFIFFE) |, VCC 31 M A 820 1000 pA
3.3V ShREd B LR
N NN = = i AR
Ispeviny VIN S B B ;g'éjﬂéjgv - Ven =0V, VCC SILTA 9 20 pA
e Ven =0V, Viy=0V, VCC 5|l E4 3.3V
[ LR en =0V, Vin=0V. 90 140  pA
so(veo) VCC Rl SRR R .
TJ =25°C, VIN =12V, VEN =2V, ﬁﬂﬂ.ﬁ
%, RuseL = 10.5kQ2 , fqw = 800kHz , VCC 12 mA
SR A 3.3V b B HLR
T,=25°C, Vin=12V , Veny = 2V , #H1IT
lvee VCC A5 e L3 %, RuseL = 13.3kQ , fow = 1100kHz , VCC 16 mA
5 A 3.3V Ah g B YR
T,=25°C, Vin=12V , Ven = 2V , %80T
PS f RMSEL =30.1kQ , fSW = 1400kHz , 20.5 mA
VCC 51 EA 3.3V S4B s IR
uvLo
VINGvLoR) VIN UVLO FJFpf vy FIt 3.87 395 Vv
VINyvLo) VIN UVLO T F# I Vin TR 3.60 3.70
VINvLoH) VIN UVLO 323 0.17 Y
fERE
VENR) EN HE _EFEE EN bJF, BAFFR 1.18 1.23 \
VENGF) EN HLE TR EN FF% , 2XFHITX 0.95 1 \Y
EN Py~ Hz L fH EN 5| j#i % AGND 0.74 1 1.27 MQ
VENSTB(R) EN ML F+R{E EN 7}, BRWE LDO |, A7 6 0.75 1.0 \
VENSTB(F) EN BT BME EN FF& , 22H P LDO 0.5 0.6 Vv
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5.5 AR (42)

Ty= -40°C & +125°C , Vycc =3V ( Al ) , Vyn =4V & 16V. HBERLE T, = 25°C Al Vyy = 12V &4 TR ( Bk

SEUH ) .
BN \ WA | mME aEE BkE| a
P36 LDO (VCC)
Vvee P95 LDO %t % AHATH K | lvoe = 25mA 2.82 2.94 3.05 \%
lvec P LDO i 4 FiL 7 PR o1 Vyin = 10V 100 275 mA
VCCuviom) VCC UVLO F7tilfi Vy = 4V 2.7 282 Vv
VCCuvio) VCC UVLO TR fit Vy = 4V 245 2.55 v
VCCuviog) VCC UVLO i Vi = 4V 0.15 v
A+ VCC LDO [t FB i EN & i 2% A1 25 50 85 mV
HAERE (FB)
VEB_REG ST L 497.5 500 502.5| mV
IFB(LKG) FB fii N i Vrg = Vrg_REG 160 nA
EFBRBKE
lcosns Jitth GOSNS 5| i) i HLifi Vgosns - Vagno = 100mV 80 pA
Viem FIF V45 GOSNS JLA i R Veosns 5 Vaenp MK 5 -0.1 0.1 \%
FERIE
E/FV'CNCT\A?V%%/%” =33V, RuseL = 10.5k© 680 800 920| kHz
fsw(rcem) FF¥H% , FCOM J247 z/FV'CNCT\AZV%%/%” =33V, RuseL = 24.9k0 910 1070  1230| kHz
zé/g‘CT\Alz,vﬁéﬁ\{%‘” =33V, Ruse = 48.7kQ 1150 1350 1550| kHz
B3
Iss WA B 78 B IR Vss = 0V 26 36 45 A
Vss(DONE) TR B 58 R RS B HL R R {E TPS54KC23 1 Vv
Css = 33nF , Wi VCC , Cyoe = 2.24F ,
EN &1 HL P 2T G AE IR T 4R RyseL = 158k Q , M\ EN BT & Vgg = 740 us
50mV 74
HRE
RDSON(HS) 50 MOSFET S:iff 1L VeooT-sw = 3.0V 58 mQ
RosoN(LS) G40 MOSFET 3t il Vyee = 3.3V 23 mQ
toN(min) /Iy ON ki 5 40 ns
toFF(min) /I OFF Jikph g g (D) 130 160 ns
T
lecoT(Lko) #A BOOT 31 Bt i w12V Vaooron = 3V, AT, 23 31| A
TR
OC Il m s szszEg FIOBERI, 00 < Rum < 27.8 30.6 A
Koot Rum AR5 % 134000 AxO
LS FET LA EHA , Rum = 4.32kQ 27.8 30.6 33.3 A
LS FET R EH , Rum = 5.36kQ 20.1 24.6 295 A
ILs(oc) (R PR BRAE | TFEE LS FET LA I , Rum = 7.32kQ 14.6 18.0 217] A
LS FET LM% , Riuw = 10.7kQ 9.6 123 152 A
LS FET R4 , Riw = 20k Q 46 6.6 88| A
ILs(noc) R L R BRAE | FFER LS FET {93 s it bR 1 -10 75 A
RiLim ILIM 5] Ji e BELYS F 0 20| k@
Izc i DCM (it 2400l feant I , JF3R Vi =12V -700 mA

t

S
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5.5 AR (42)

T,)= -40°C % +125°C , Vyee =3V ( WEF ) , Vi = 4V & 16V, R LE T, = 25°C Fl Vg = 12V & 0E T ( Bk

AEWH ) .
bl WA BAME  HEME O BORE| B
lzcevs) ;&\)\ DCM /i il Z2 46 0 e 8 BRI (ELR 7 , TF Vi = 12V 1000 mA
#ith OVP Fil UVP
Vovp R (OVP ) B H R Veg ETF 113% 116% 119%
Vuvp KRR (UVP) B R Ve FFE 76% 79% 82%
toveoLy OVP #EiR Jitiin 100mV i3 400 ns
tuvepLy UVP JEJARIER 70 s
W 2 S5 R T 1) 7 x tgg ms
BIRIER
VPGTH(RISE_OV) R 95 IE Y BRIE FB L7+, PG M s P2k s 113% 116% 119%
VPGTH(RISE_UV) LR IE R B FB L7t , PG MG s~ 2y Ha-F 91%
VPGTH(FALL_UV) R 9 IE Y BRE FB P& , PG M s P2 H 79%
JABHIIE] PG AEIR M HF 3 5 o 1.3 ms
PG #EiR , M T B P 4 6.2 us
lpG(LKG) FEIR I = PR PGSR A Vpg = 6V 7 HA
PG 5 i i I B L Ipg = 7mMA 500 mV
4 VIN Il VCC HfiE T, PG 31 |V = OV, Vyee = OV, Ven =0V, Ipg = 650 v
HT 25pA
2 VIN fl VCC RPN, PG SIBIIE |Vyin =0V, Vyeec =0V, VEn =0V, Ipg = 800 mV
o 250uA
S
Tysp) SR () W L 150 170 °C
TyHvs) AW HE () 13 °C
o) G
SW 31 A _E iy BB B Vin =12V, Vew = 1V, 25 i ¥ 100 Q

(1) RERIZSHENGESE | SRR TI SR A S K —5 0 1T T =g,
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5.6 SLAVREE

100 94
98 92 =
——{_| / ™~
% — ~— o0 YA = —— ~
94 // \\ — T i = 88 A : : —"
E\; 92 // = \\ ~ - € 86 II a = ~ N ~
2 oo/ ~ & oIz ~
g g [ |
E 88 U:EJ 82
86 v v 80
— Vour=5 —_V =1.8V
84 — Vout = 3.3V 78 —_— vgﬂl =1.2V
82 — Vour = 2.5V 76 — Vour =1V
— VOUT =1.8V — VOUT =0.8V
80 74
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30
Output Current (A) Output Current (A)
VIN =12V VVCC =3V ( A ) fSW = 800kHz VIN =12V VVCC =3V ( kil ) fSW = 800kHz
Loyt = 470nH DCR =1.35mQ FCCM Lout = 150nH DCR=0.15m¢Q FCCM
& 5-1. Vour = 1.8V K I%k% Bl 5-2. Vour < 1.8V iRk
98 94
97.5 — fsw = 800kHz
97 —— fsw = 1100kHz 92
96.5 — fsw = 1400kHz 90
96
—T I~ —
< 959'2 P s S R s S N = 88 /| = \\
S s /4 I~ < 86 y N —— ™~
9 To4 / = S g4 4 = N
3 el 1] \ 5 1 ~
e sl ] ~ g s2| -/
" o025 I/ N - III
92 ’/ ™~ 80 i
919.? [ 8111 —— fsw = 800kHz
%05 76 [t o Yoo
50 24 i — Isw = z
0 3 6 9 12 15 18 21 24 27 30
Output Current (A) 0 3 6 ° OL11t2put C;Srren: ?A) 2 4 2 30
ViN =12V Vyee =3V ( R ) Vour = 3.3V Vin =12V Vyee =3V ( Sk ) Vout = 1.0V
Loyt = 470nH DCR =1.35mQ FCCM Lout = 150nH DCR = 0.15m Q FCCM
B 5-3. K5 fow ZIAKRKR (Vour =3.3V) B 5-4. 3R fow 2L (Vour = 1.0V)
98 94
97.5
o7 92
969.2 N 90 2 ~
95.5 7 ~~ 88 arz ——
S o5 7 T~ 3 / e
* e /, | S 86 ) < ~
37 Iy ~N 3 ~
s 94 /i ~ e 84
S 93.5 3 [ ]
o 93 e 82
92.5 80
92 -
91.5 —_V = 5V External 78 —_— =
o1 — Vvoo = 3.3V External 2 T e I % ol
909.3 I — Vvcc = Internal vy —— Vycc = Internal
0 3 6 9 12 15 18 21 24 27 30
Output Current (A) 0 3 6 ° OL11t2put C!Erreng ?A) 1 24 2r %0
Viy =12V Vour = 3.3V fsw = 800kHz Vi = 12V Vour = 1.0V fsw = 800kHz
Loyt = 470nH DCR =1.35mQ FCCM Lout = 150nH DCR = 0.15m Q FCCM
B 5-5. 0% 5 VCC B IE KR (Vour = 3.3V) 5-6. (F 5 VCC MBI EIRAIMXE (Vour = 1.0V)
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5.6 JLAIRHE (52)

1700
— R = 0Q (800 kHz)
1600 . Rmzit = 13.3kQ (1100 kHz)
< 1500 —— RuseL = 30.1kQ (1400 kHz)
I
=< 1400
&
S 1300
g 1200
[T
E: 1100
S 1000
=
» 900
800
700
1 15 2 25 3 35 4 45 5
Output Voltage (V)
Vin = 12V Vyee =3V ( 96 ) lout = 5A
Loyt = 470nH
Vin =12V Vvee =3V ( W) lour = 30A A 5-8. FFRMR G HERKMRR
LOUT =150nH fSW = 800kHz
K 5-7. # &R - 0.8V #H , TPS54KC23EVM , 6 =
880 1210
— Vout = 1V 1190 — Vour =1V
860 — Vout = 1.8V — Vour = 1.8V
= — VOUT =3.3V = 1170 — VOUT =3.3V
T 840 £ 1150
> >
g 820 g 1130
s 3 3 1110 —
2 800 —_— 1 ] £ 1090 —
2 780 — £ 1070
b [s]
£ 760 ~ S 1050
2 @ 1030
740 1010
720 990
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Input Voltage (V) Input Voltage (V)
Lout =470nH  Vycc =3V ( i) lout = 5A Lout =470nH  Vyce =3V ( i) lout = 5A
B 5-9. 800kHz XA SHN HLFE [ % R B 5-10. 1100kHz FF AR SN R KSR
1510 880
1480 — Vour =1V — Vout = 1V, Loyt = 150nH
1450 — Vour = 1.8V 860 —— Vour = 1.8V, Loyt = 150nH
— — VOUT =3.3V - — VOUT =3.3V, LOUT =470nH
i 1420 ¥ 840 —— Vour = 5V, Loyt = 470nH
< 1390 — <
g 1360 — & 820
3 1330 s
£ 1300 g 8o
2 1270 \\ 2 780 —
S 1240 N S
2 1210 Z 760
1180
1150 740
1120 720
2 4 6 8 10 12 14 16 18 0 3 6 9 12 15 18 21 24 27 30
Input Voltage (V) Output current (A)
LouT =470nH  Vyce =3V ( 3F ) lout = 5A Vin =12V Vyee =3V ( Wil ) FCCM
& 5-11. 1400kHz FFo<iE S B E R R B 5-12. 800kHz FCCM FFo<#=R S iR A i< &
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5.6 JLAIRHE (52)

1,000 1210
1190 -_— VOUT =1V, LOUT =150nH
— VOUT =1.8V, LOUT = 150nH
. 800 1170 —— Vourt = 3.3V, Lout = 470nH
i [ \E’i 1150 —— Vout = 5V, Loyt = 470nH
> >
[5) S 1130
g o0 g 1110 [ B
g 8 1000 [~ -
£ o £ 1090 ——
=) o —
-_% % 1070
£ £ 1050
@
200 —— Vour = 1V, Loyt = 150nH ® 1030
— Vourt = 1.8V, Loyt = 150nH 1010
—_— VOUT =3.3V, LOUT =470nH
0 990
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30
Output current (A) Output current (A)
Vin = 12V Vyee = 3V ( ) Bk Vin =12V Vyee =3V ( W) FCCM
B 5-13. 800kHz BEERE AT 4% iy th B IR AL ISR A 5-14. 1100kHz JF S S5 R i 5 R
1510 0.503
1480 — ¥OUT = ‘1|\ngcl>_UT = 1510n0H y
— Vour = 1.8V, Loyt = 150n
1450 —— Vour = 3.3V, Lout = 470nH 0.502
g 1420 — VOUT =5V, LOUT =470nH
< 1390 2 0.501
& 1360 - g I~
> = —— c /
> 1330 = — o
T [ —— | > 0.5
& 1300 P ®
£ 1270 @ 0499
S 1240 s
=
& 1210
1180 0.498
1150
1120 0.497
0 3 6 9 12 15 18 21 24 27 30 50 25 0 25 50 75 100 125 150
Output current (A) Junction temperature (°C)
Viy = 12V Vyee = 3V ( I35 ) FCCM ViN =12V
. _ y EEE
3 15
2.99 < 14
2.98 E 13
2.97 8 12
>
S 2.96 § 11
Q 2.95 n
8 D10 E—
> 294 2 9
— o '8
2.93 s 3
2.92 (g
. & 7
2.91 b
S 6
2.9 5
0 %0 2B Tenﬁgeratug (°C)1OO 125 150 50 25 0 25 50 75 100 125 150
Junction Temperature (°C)
Vin =12V VEn = 2V | =25mA _ _ =
IN EN vee V|N =12V VEN =0V 369[‘ Ravieles gfﬁEjJEE
B 5-17. VCC 5| isa i fa R 5 4530 | 9% R U
& 5-18. VIN 5| ki@ S S4B AR R
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5.6 JLAIRHE (52)

uA)

VIN Pin Nonswitching Supply Current (|

1000
990
980
970
960
950
940
930
920
910

900
-50

25 50 75 100 125 150

Junction Temperature (°C)
VEN =2V %M‘ELB VCC ?fﬁﬂj]%

-25 0

V|N =12V

VFB = VREF +10mV
Bl 5-19. VIN 5| eI XSmRS A RRMR R

Valley Current Limit (A)

32

30

28

26

24

22
— RiLm < 4.32kQ

— R||_|M = 5.36kQ

20
-50

25 50 75 150

Junction Temperature (°C)

ViN =12V FFH
K 5-20. AEBERBESERAINXER (1€ Rum )

-25 0 100 125

Valley Current Limit (A)

20

18

— Rium = 7.32kQ
16 — Rjum = 10kQ
— RjLim = 20kQ

14

12

10

25 50 75 125 150

Junction Temperature (°C)
ViN =12V FFH
B 5-21. AMERMMRE SHERRRR (& Rum )

-25 0 100

Ros(on) (M)

—— High-side MOSFET
—— Low-side MOSFET

N W A OO N 0 © O

25 50 75 125 150

Junction Temperature (°C)
VIN =12V VVCC =3.3V VBOOT—SW =3V

B 5-22. MOSFET Rps(on) S54RI X R

-25 0 100

Vi (V)

4

—— VIN UVLO Rising

3.95 —— VIN UVLO Falling

3.9

3.85

3.8

3.75

3.7

3.65

3.6
-50

25 50 75 100 125 150

Junction Temperature (°C)

& 5-23. VIN 5| iR B8 e 545RFINRR

-25 0

Vvee (V)

2.8

—— VCC UVLO Rising
—— VCC UVLO Falling

2.75

2.7

2.65

2.6

2.55

2.5

25 50 75 125 150

Junction Temperature (°C)

V|N =12V
Bl 5-24. VCC SR EBE A RAKIKH

100
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5.6 JLAIRHE (52)

1.3
1.2

1.1

1

S 09
S os
0.7

0.6

0.5

0.4

—— Enable Switching Rising
—— Disable Switching Falling
—— Enable VCC Rising

-50 -25 0 25 50 75 100 125 150

Junction Temperature (°C)

V|N =12V
K 5-25. EN 5| BBI{E 545 R FIFI<ER

Ren Internal to Ground (kQ)

1,050
1,040
1,030
1,020
1,010
1,000
990
980
970
960

950
-50 -25 0 25 50 75 100 125 150
Junction Temperature (°C)

VIN =12V VEN =7V
&l 5-26. EN 3| E b R S S5 IRAKRR

-50 -25 0 25 50 75 100 125 150

Junction Temperature (°C)
VIN =12V

& 5-29. RIFIEW BESHRKKE (Vrer = 0.5V)

40 1.05
39 _ 1.04
< 1.03
38 k]
3 1.02
[
37 © 101 |—rf
z £
= [
g " 5
R Q 0.99
35 T
& 098
3 S o097
33 0.96
32 0.95
50 -25 0 25 50 75 100 125 150 %0 26 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
Vin = 12V Ven = 2V Vi =12V Ven =2V
& 5-27. SS IR RS EERNXE E 5-28. AR EERESSRFINRR (Vrer = 0.5V)
120 1
_— |pG = 25p.A
115 — lpg = 250pA
_ 110 0.9 .y
X - —
= 105 — VrB R!s!ng PGOOD qu (OVP) > \
° —— Vg Rising PGOOD High S o8
% 100 —— Vg Falling PGOOD Low (UVP) g9 —
2 S —
< > —
E 95 8 07 ~
o .
o
& 85 06 ~—
80 B
75 0.5

-50 -25 0 25 50 75 100 125 150
Junction temperature (°C)

V|N =0V VVCC =0V VEN =0V
Bl 5-30. RIRIEFRESH A RS HRBFKR
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5.6 JLAIRHE (52)

V|N =12V

HA)

Power good leakage current (

6.5

5.5

4.5

3.5

2.5

3 3.5 4 45 5 5.5
Power good voltage (V)

VEN =3V
B 5-31. BYRIEH IR B S IR IE R R R KRR

VEeg = VRer + 10mV
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6 4
6.1 fifid

TPS54KC23 281 & — 2k m A 1 Bl il /N T [FD B IR B ¥ a8 o 1Zas RS TIRSS 2% AFAEAISAL T 5 0 F Hh i H
FLUR N 30A B BRI A 4 b H A7 4k ASUN B . TPSB54KC23 A LA 1K) D-CAP4 #5545 2R [ 3 5 5 I 7] 42
P o X PR DA €1 7 SR 8 B IR o 25 b R RE PRI B sk B R i B2 PR AR B AL B e 4 s . RSO IR AR I B
Hf RV RN NS Z R R 5.5V, i NBEENT 4V & 16V Z[H] , VCC B ANHBEANT 3.1V & 5.3V
2 [, D-CAP4 | 2848 {5 2L HL IR A5 Bl 3as i ) . D-CAP4 8 i) 25 7T 9 /b A [7) % H H S T O 3R B 48 25 A8 4L,
T 7 B e i L S P R PR A B A R R A R N AR ) T SR 1 — AR BB TN T AN AL fME X 4, IX A
HZB S THER , FFEATR RN oD . ZEEIT RS — AR E I FER AT K ESR it A S
(NP E AR ESR RAW AR ) SR EistT. Ba , HIE N I8 a4 6 Th g vl 76 96 fi AR s
Y0 ] A ER R TR ORI | [ i) 7 57 BB iR I 2 A (R AR i 75 B0 KT e

=3
6.2 DR T HE K]
vce w I:] PG
Threshold
Lp =
i ﬂ- PG Driver b
A A
ss I: ] VIN ~
= LDO
VCC 3 Enable
EEEE—
l EN_SS ﬂ'
Reference M :I VCC
generator 'I(?rY hold
resho il BOOT
PG/ PG REG
OvP/ VCCOK
I UVP VCC UVLO [ BOOT
EA
VIN
] - PWM VINOK VIN
- Trigger

HS FET VIN UVLO .

Gate [

Drive ]

"

Control Logic

EN

Enable

[ ]
L
I
=

EN Threshold

T, LS FET ;
ThermalOK Gate
OT Threshold Drive ‘H] PGND
3

Skip-mode/

» Zero Cross
» Mode ZCD/
FCCM NOC Detection/ —
Negative OC
. . One-
Output Valley Current r
Discharge OCP Limit j i :IILIM
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6.3 KrPE Ui EA

6.3.1 98 VCC LDO LAKFE VCC B JI_EA FH 413 % Bl B VB

TPS54KC23 EH—A-A# 3.0V LDO , LDO M VIN sREZ AN |, Fft 3 VCC. X EN HE EAZE & T RERE
(Venw)) I, A5 LDO ¥4 5 FH 4R T VCC 51 Lt i . VCC IR A P9 AL i i B2 i B v i oy
JE IR BX 2 5 $ A H 5

A A BUE iU 22 /00 6.3V (¥ 1 u F B LA 4K VCC SIS ki, & T 938 LDO it v s 1) 150 4 By L Yt v
DA 5 NS LDO. X FERT DU s e 4 S O R0 |, K08 VCC FELIRLILAE 1 4101 A Bl e YT AN 2 P9 B 4 1R AR 4 4
ff. ATLAMEM] 5.0V AN B A d , JEL B AREE sl MOSFET (1) Rpson SKREZ AN IR 1 58

VCC UVLO Hii#g£= 5l VCC 5l , H-7E VCC KT VCC UVLO F [ RIME I 25 F AN #6488 . N 7 Ad iz s f:
SFRaIZAT |, L VCC HE R R E Al .

PLR 2 AE VCC 5] 1L I &M 4 B F Y 9 s 000

o YANERAHBI RN E] VCC 5l E R ( BIandE ENZ S 3N 8T ) I, AEE LDO SiE St ia4 ot |, 3 H.
P AL P B T FL YR A R LA A 1 FELYR BN

o (AE) WERALE VCC SR A B YR ( BlanE EN S SN2 )G ) , HEALE VCC 51| ks
P K IR, (AT DA AR AR b E R L R . AEIXANFSI, iETE R VCC B AN BUR AR |, K
FAL A% T e 2K B R i s B P9 3 VCC LDO H LR DA _E o SR f it i VCC LDO KIHIRERIE |, AT
224 VCC Hi R R @i I UVLO 551 VCC LDO |, M 5% b i 4 gt

o MR EHEFESE , i E VCC UVLO EFHBIfE)E |, 2 VIN UVLO EJtEi{Ea EN b7t A i 2 /0
— AN, N, —FhSEBR B RS - ESEREIN VIN | SRS RN AN R | SRS EN (5538 A s

6.3.2 fiige

4 EN SR BT e TR E BBE (Venwy) H VIN EFZET VIN UVLO EFBIMERS | a8 AR A 1
HUFPS. A THFEE 3RI “JRBN7 a6 T EN ZITUGTFRINIEIR

EN 51— Py g s v I G RN IR T R AN B G . XA RC 8RR I )% 0 2us. #l4n , 7£ EN
S BRI —A~ 3.3V HUEJE (XSRS OV BEE 3.3V I ARG HEN EFHE ) B, A# EN 15 58 1E 2us
JERIEE] 2.1V, REEEIEINE 3.3V HUE T 63.2%.

£ EN 5IJA1 AGND 51 IZ IB1RH T — AW ES R R fEBNZ NRcpE |, R ZhTE EN 5] S 2 840k
FEAEFPRES o EN S1II_E (0 L BEL 2> s &8 a0 F 828 AF 0T 46 8 3 3 51 B s BB N HL S o A P A0 B R 7 IR S8 A
WA BN ES LB . YFEARXT EN _LTHAUR BEBELRORAN |, T R I E Y IMQ . FERRIRISATIYIE
IR GRAT IR ERARIS |, XA KH B8R 42 F BE AT RE VA A2 W8 IO DU RE K EN SIBR FRAEARAET , T2
PrENZEFIRES -

EN SR BU81T 2850k 5.5V, W  VIN #iidf 5.5V, 577K EN 5 EGERES] VIN 5],
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6.3.3 WiAME S

AL AN TR PO SN | A St SS 1 AGND S EEL R AN BOR B LAY (Ces) KE . SS Tl
LR A 36uA WS EHLHURIR (Iss) , TN Css 7EHL. FB HUKEREE SS 5l I R I RA BN E. =
SS Gl B G N S HE LRI, FB 2 PRI R IR B iR e s 5 . 25 SS 5| B Ik B 4 “TAF 1 Kby
1) Vsspone) I, S 1FHUR 31 ZE K

Cgs AT T RE 1 g . OB S ALAUE 10nF 2 1pF KFEEN . TIAZBCK SS 51 ERFFRTITIRE .
PR Bl I A IE R TR RGN R, R D T AR R B S TADR T et D TR PR i R A g
FEH.

tss X Isg
Ceg = 1
S5~ VFB_REG (1)

RIEHIZATHE , VIN AR TH UVLO , VCC ik T3 UVLO , EN SRR 2 Vene) BIELLT | %l BE R RS
T2 P B A2 AR WTSAF , WHZERF 245 LT 58 F T R BR ARk 0 SS 5l I b AT il . R 2 201
VCC (%4 1.5V ) KJg HIBR4E , IZA BB AR & IRIFA R HasPHAE L Ao IR BE N OB S I, PRk
LR AR A

Css MBE 1 2l 5 2l B A W S S5 A I [R) o 6 e s il A W 52 25, 4 3l P 7 40 2 3 O P 080 P A T
HL, SRS IR BB RN Vsspone) BEBT 78 FE-BIR . IO S 2K W SR A5 A5 I (8] BB N Txtgs. &1 6-1 JEIR T
A DRV R R B T HE AT, B 6-2 o 1 a A A HE L B i IR H I s

************************************************************

IrlL(zoA/div) ********** ’ rr l ﬂrlL(zoA/div) ****************
- - \ ***** VouT (0.5V/div) -~ - - r--c--| | |- ﬁ ******* Vourt (0.5V/div)
. - - - SW@EOV/div) r- - - - - - l - - . - - - SW (10V/div)

LSS QVIIV) - r

SS (2V/div)

fffffffffffffffffff

El 6-1. 3 ABrEB El 6-2. i H W
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6.3.4 HJFIEH

Zasft BA RIFIER (PG 5 PGOOD ) #ijth , w24t &4y e AT SR AR R B M i (T i b TR oA o FRIRIE
WG SH R AR, SUEE R R VCC 5l IR (< 5.5V) SRAE g Y. @
PIEFASS LR Ay 1kQ % 100k Q .

E%’\Eiﬂ%iﬁ%ﬁi}ﬁ , EE.”E‘:J‘_ET%A %%@/ﬁ\ﬁ 1.3ms %W%ﬁﬁi&ﬁ&y‘j%%%o \:J-,I SS %IHJE‘IJEEE%@J VSS(DONE)
I, ARBTG5 m Bt , DERRBESIR C e, WA FB BEREE Veer BER 79% Bl
Vree BER 116% , MIAJEIEEE 527 dus 1A FEIR 5 BEMICH . DCYEBTDI4 EN 80 VIN 2475 , i
ERESA SRR EREET.

WA OV Fifh- 32 FB HUSAEHUR ShlES OV BifE , {2 FB HUSAEHUR S8 M2 ATFE 2 OV BIMELA T , M HLJA
IEHAE S ASHAFCHEF. Wi FB UG OV BIMEEFEE UV BIME T , MEJEIERE S Shi 2K8F |, HE1E
BORBhRIE R A 2 BUAREE. (H2 , 1R FB ZEBUR ShIIEGE H OV BIME |, W<k OV dbsEmi i, 1M asfF
XF OV Wi S3E H 2 4t F R L2 UV BIME L. 75 6.3.12 th A4 | OV it [ o

IR BIRTE I A E B (B0 VIN RN VCC #ERFFAEAR ), JF oz | Ba i Al e s A% B, D e e
WO s B AR, IE B TR R CORIEIE R TR R T

6.3.5 FiHHERE

04 MU 20 SR U Reg 1 A Rep p #EAT40R2. 76 FB 31 RIGUBIN IES 2 M Reg 1, JF7E FB 3IIA0
GOSNS 5l 2 [l 8% Reg g FB 51 IH 8 45 % W KL (Vrer)- ZEULID Rep p 19 10kQ , SN 1kQ &
15k Q . 7ERIE Reg 1 MINMAE T2 2. Reg g O EEZIRT I SW ST M0 VT . 0 37 P e
DLBR L BN BRI A IR HLU U Reg g 7T DL 7

VOUT — VREF
——— XR 2
VREF FB_B 2)

Rpg_T =
AT IREBIE Vour BE , TI RZIE W FB 3 JE2ME T £+1% B E e E SR . oIt 2& 1% BOL & sl , FB
7y 4% Reg 1 M1 Reg g #N R AT e SETiZ as 1 8CE -
6.3.6 BJK
Z2SHAE FB A1 GOSNS 5| I FEER T — N IB IR S . BTN Re v 4M PCB fi gk FHERE , NMERRSEITIR
MM BT P EAREE Vour BE. BEMESH Vour DAUERZR| B HEILS Ea , JE1L 3wt R
Rrg_g Ui £ GOSNS 5|l L.
FB /0 s HLPH 28 A U 28 e, DUR B 553 FB 51 MM &K E . M FB 20 & HBH 2881 GOSNS 5| %)
T B ER L AUER — X PCB #i2k , JF7E 0.1 uF BE /& 155 B A A% Db AT R /R STl . O 7 PREFRRE I 5
HHHL S R KPR Pk /NS, I AN 1B TR R I 22 4 Ko 0 2GS AT ART e R (5 R ER B AT SW AT AL ) Bl A A 2k
B T EWH BT AN T T R O ) 8 J 2k i
Hdi Vour ALl AT T Rk, £z E S, BB FB I Reg 1 1E#EE] 0.1 u F 208 = 0 A 1 55 %
S | 3% GOSNS 22 AGND.

X GOSNS TAEJEH (1525 AGND 51 ) 4 -100mV % +100mV.
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6.3.7 D-CAP4 #8

Za ] D-CAP4 ¥ il RSB DV 0 Bk SN, RIS GREF 2 I . D-CAP4 1 il A8A4 C0 48 — A N S0 2 ik
RIZ% , SCRAEAIAG ESR farih s 4s | Blin 2 2 R4 (MLCC) ik ESR REWIHA S . /] D-CAP4 1%
| SRR IR I 75 A1 LIRS 00 X 2% B P PR M 8% o PN ST A S R 2% R 2 0 LRSS B LS B Bl e, AR
JEs 5 LU R S AR S A LU A S AT

D-CAP4 {2l UM AR 1 Vour LRIPMERIE SR AL, AATTE I — AN RHBSE BLAE BE A PR S Rl P SEEEIL PR £ 8k
BWARL, HHARIET R-C M AR A MM SREL , A BRI AR K R-C I 1] % Bt EARDR I iR . 54
i AR BRAR T X AT AR TR, ATIACACIBR S W L. REIEEERE Vin TIARALG , DAUSE R BR 2 sk g A\
HL S YO TR A PR B 38 25 AR Al (IR ORI ) o BT, 1% R Y A R OR AR IE FE NI RS A 1Y
Hi s a , JFIEER i S0 B R SR B w2 R, JCHGR AR PR s AT I A T R A T

% 6-1 4 1R8I MSEL HBHEE S A FRIEBCE |, W3R 6-3 P, FaR4 I T T RAMP1 HIRHK
W
& 6-1. INERIRE

114K i 2 A (kHz)
RAMP1 1x 32
RAMP2 1.8x 32
RAMP3 1.6x 53
RAMP4 3.0x 53

TR R AL, RAMP2 fil RAMP3 53185 56 ML . X P RR 5L B 2 18] 1) 2 Rt R E AR . RAMP2
FIRI S AL BB , BN T AIAIAR T . AR, RAMP3 $24t Lt RAMP2 SR (KR Am N, o Rb e B /s Bl
WS ER S, Kt RAMP3 AT 7R/ CR o N PR OL T i e . ST REZHN A , LAl H RAMP3 0%
RAMP2., RAMP2 mf HF7EfEH L-C FNF Fh sEEUAHAL IR T, BE8 N FH XU AR e VM RAMP1 | {HTEIX &k
N, BRI F s b P B A N, [ 6-3 A1 6-4 R TR 0.5V RIS, K
A T A B A [ 1) A 8 T AR A o

80 135
70 — RAMP4 — RAMP4 ‘
— RAMP3 120 | — RAMP3
60 - L RAMP2 —— RAMP2
—— RAMP1 105 [ — RAMP1 [T}
50 \
40 N 90
@ 30 A s N 75 ‘
s NN 3 / \
g 20 NS £ 60 \ ' \\ A
10 N 45 / TN
o \§\:\ ‘\ ' ‘ /»‘ \] \J
\\-" A\
10 NN 30 '\\% \W
NN
20 N 15 WV ﬂ
-30 0
1,000 2,000 10,000 100,000 1,000,000 1,000 2,000 10,000 100,000 1,000,000
Frequency (Hz) Frequency (Hz)
ViN =12V fsw = 1100kHz Vout = 0.8V VN =12V fsw = 1100kHz Vout = 0.8V
M = 50mQ Loyt = 150nH Cout = 12 x 47puF f# = 50mQ Loyt = 150nH Cout =12 x 47uF
& 6-3. i SRHK I E KX & - VREF = 0.5V &l 6-4. Hifr SRBK B KX A - VREF = 0.5V

X TAEATAS SRR MR AMEE R P 42560 1 08 B8 ) di /DMLY TR R/ e R BV R o T S TR e T e fe 2 1)
B 1 DE B A A ARIE L-C M. Bt L-C ug B H A T2 3 H s XK A
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1

fp

FEARMIR T, BRI

C2x TCX\/LOUT xCouTt

@)

e FH Y H B0 e FEL BHL 70 T 25 DO 8 AR 5 0 1 P J G 2 B FR o IR L-C XA s BT 180

JEFRIR R R . e g s R T, M2 DI 0fE - 40dB A AR, HAHGLPE T FE. P S0 A i

ZEINT R R, WS IR I - 40dB FEKE - 20dB. FRUSET RO A AL N 45 £
PR R DA A AR (AR 2389 7 90 FE

DN S A T 1Y) PR R L R AR LR T RE S 3 [ fp WU AR TR 6-2 PR A, R TR 4 R
BN AR FR A AT R . 7R 4 SR feerasLe) » RINBER A O , D-CAPA R ()38 o 2%

ik, Bl R L-C Bk sl 23380

v 2
fP(MAX) = fP(TABLE) x (1 + (V]No(ltj}j;))) )

* 6-2. 0.5V HHEF K L-C WK A

(4)

FF4 (kHz) BK L-C XU SR (kHz)
RAMP1 RAMP2 #1 RAMP3 RAMP4
800 15.3 19.9 96.5
1100 21.0 27.4 64
1400 26.8 34.9 264

PR RIERE | ATRE IS RIX L T ) L-C UK A | (R Z57E B s W B AT 300 . B E
HNI A LR R R L-C WU, TS BRI EIE  R RE e T, BER R L-C XK R T
P S SR A B 4 1) 2 R DG By, TR S P R R /N B PR B AT RE R AT R R S OB, T AT g B
AREE. W, EFRESE (BUE/N ) Sl AR OLT |, AU A S0 BRI B A SRR E AR g i
TP R A . WHT SO, NERE R MSEL 51 E Y B .

WM T MLCC , WTETHE L-C XU S AR, N E8 R AR 1 R e BT H ) A 20 S s . Bilan , 4
¥~ 10uF. X5R F1 6.3V i) MLCC K}, Bt B A1 22 3 B 1 BEE 53731 80% F1 50% . SEFRFEAZ X N R 3L
( TEARBI A 40% F1 4uF ) FIFRA. Gnds 1 fF A0 N A 5 FH A FE S 8 1 B M | 1 I L S 2 I 7 o

— 2R ML, R AR ESR T /NT 10 f5 ) L-C XU i, W TRGETEHEIE | TI e TR
L-C WU st I 20 o e AU PR ESR MLCC i iH5 L-C XU e o iy 7 7E A8 P VR 45 28 ) Pl 25 2 At
ATEERERRI AT, T 2 BGHAT (7 &

DN R B R LA L, AR A AT A E R, TR L-C U SR AN TAEBR ) 1/100. Ltk
s, AP DA bR AR S E F AR L MBS IR PR A SO N AR KT 50 . HEAMGLAR KT 50
&, SERREO AR, HR, BT /ME SR (BARE ) REA R

Copyright © 2024 Texas Instruments Incorporated FER PR 19

Product Folder Links: TPS54KC23
English Data Sheet: SLVSHH9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps54kc23?qgpn=tps54kc23
https://www.ti.com.cn/cn/lit/pdf/ZHCSSP0
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSP0&partnum=TPS54KC23
https://www.ti.com.cn/product/cn/tps54kc23?qgpn=tps54kc23
https://www.ti.com/lit/pdf/SLVSHH9

13 TEXAS
TPS54KC23 INSTRUMENTS
ZHCSSPO - FEBRUARY 2024 www.ti.com.cn

IR EL L-C XU AR <1/60 ARSI | TI g U IR & S8 Ry ) o 28 R R SEIL P A AT 2L 7 o Bk T 3R
E AR B E E ESR MR B HA ML L-C B mii P AR5 . a0 R K ESR MLCC
AR5 <1/50 TARMIARR) L-C XU iz, WA CLZSINAT i A &% (Crr) , ATIAE 10 £5H L-C XU ni A3 T $2
B B THRITEASN , Crp BT E |, HE L/ Vour T AUEEBIA FB 1. Fuibras g4 a] iy X
RIS E P A R BE S TEARIBIA N, Vour W22, (H2 , FaaSISAT 8] XAl Tt 28 8 2 1 Vour SUBAMME A 15
FB. FB LHELL MM A IE T < SBE L H8) , EEXUKMAT . BHIE RAH) Cep EI | 252014 TH 75 HEXT 1
AL BB STERE . SUB UL & FB MRS S AR TI U8 A AR 70 Bt e 8 A 58 SOBAR AN A A8 AR
. FERZHNRT , @HE P HE 4. Fy D-CAPA ZER R (LS BBkl 6 , M INaT it e & fe 2 S 80 e
M PEFEAI

6.3.8 LIhARIE R (MSEL) 5| B4

s PHR AR ELE Tl (FCCM) TARBE A DSRS0 N, R34 E 3Bk ER Eco-mode DL 2 11t
AR 2 FOVERI T I8 AE MSEL 51 JIAT AGND 51 Jl 2 [a]3E 4% — A B BHRIE BTSSR M AR, B4t
R AT EAME ] MSEL 51 I £ 3 3R IR BER R ., CARALAZE fI R, DI S DR DR A B S WA N A SR AN R
RO EREZTRAE R, ST 6.3.7. K 6-3 FIH 1 T EIF MR . TAEBURR A B AR . 9fEdS
P ARV FE W REAT RS A, RN A £100ppm/°C ML AL BE R £1% 2572 HIPHAS .

FE A SR 8] 25 ¥ BBl MSEL JIRZS . 7R FESEIR J5 5 2t MSEL 51 I BEAN 2 3R i e 1 RS
N T W RN LB IR ARSI B BB AR , 7527 4 MSEL 5| B BT E AR T A 2R
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% 6-3. MSEL 3| i+

i oy | R T T iy o

0 (SHORT) FCCM 800 RAMP4
4.99 FCCM 800 RAMP3
7.50 FCCM 800 RAMP2
10.5 FCCM 800 RAMP1
13.3 FCCM 1100 RAMP4
16.9 FCCM 1100 RAMP3
21.0 FCCM 1100 RAMP2
249 FCCM 1100 RAMP1
30.1 FCCM 1400 RAMP4
35.7 FCCM 1400 RAMP3
42.2 FCCM 1400 RAMP2
48.7 FCCM 1400 RAMP1
56.2 BRERAR 20 800 RAMP4
64.9 PR 800 RAMP3
75.0 RSN 800 RAMP2
86.6 BBkt 800 RAMP1
102 B 1100 RAMP4
s BB 1100 RAVPS
157 BB 100 RAVP2
158 RSN 1100 RAMP1
182 BRERAR 20 1400 RAMP4
210 BrERAR 20 1400 RAMP3
243 Bk 1400 RAMP2
=280 (FLOAT) e 1400 RAMP1

(1) JFRPEREmMA R, s B2 5-8 28 5-15.
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6.3.9 {&{1 MOSFET &%

Zas L Z (ZC) FL B AE BEERAE 20 1A AT 2 LR FRLATR I o ZEMIRIU MOSFET S M 21l , K ZC MME i E
NEUNISE , ATTEAAZES: FHEEK (DCM) i217. #A DCM J& , ZC BRIE IR i 255 BIAE 15 K 2 — UM
WA PR, iZ @ AT SR O B v e R

AR R G I B 2 DUE RS R H DCM I, ZC HLER A UG N 21 16 AT 58E A 91N f s B F IRt IR T ZC IR
SRJG IR [E DCM. R — M ZC kil r 3, BiTiR i DCM.

Mk E R SRR AT BRSPS AT 32 NMFSRAMAN , ZC A E . wH MSEL HFEE AT
FCCM , N ZC ¥ 25 H It Hes - S a2l 5E G #5422 FCCM. B REE sh 52 Ui B |, 6 S0 7/ # 7
s WRTEHIR S5 AT A 20 32 NSRRI, B e sh e s im E , WTE 3 3h 58 a1 28—
A MOSFET @ 8] 2 gl AN 225 H ZC.

6.3.10 FEFLRLIIFI IEI AR

ST REIL RS | AR50 MOSFET HSHEM B , FFo R DA E I |, S E AN B, W mE. SEn
5] T HH HE B R 5 - 7EAIR MOSFET W)l EL |, ZH i PAg 7 AT B, R IR FIESE T M i
o A g o R PR A1) (OCL) B2 R 32 (B HE SR A 0 42 shl) PR RS S it . 7010 MOSFET S iR 2 3 18] & 3d i il
E K1 MOSFET Js I8 FE i ok I 42 USRS L . an SR INAS UMK MOSFET Jwif LR = T v R 1) e , UMK 1L
MOSFET ¥R FF SR , BB M TR T ERR G RE .. XM R17 & AR Z 28 3R AL B P % R
o

FELRBERT , R AEEREE R R A AR ER. Fi , s TR, &%, YHPHEERSE
KT RIEMRTRME (79%) B, UVP ELE s &40 3 B K N B FFAE 70us HIZEFRIS 18] JG e Wiz gsfF . AR IE 284 7Y
T, UM AW S B E , WAL A FIR I R TR

K 6-5 JEor T2 B A E IR IR 47 4 PA B iZ 2844 9= W il A &5 A5 A 18]

Time (20us/div)
& 6-5. IR

U ERAE R S AL OCL 1B 0L | s M B 38 TIIA A (8 R TR 32 R ST iR R . R Bh e s, /1 OCL
PESIEER UV HAERAE T0us S84 ]G RIiZas 1T il UV )5, ssFEANWEisl , o /a iR /s 7y Fin

MCILIM 5] JEEREE] AGND R Ry v TR E RS RE. TI B UUEHAZER £1% PR, BONE ZE 2R
HEBHFE (0 OCL BB K i, 72t 5 ARG Z 2 44w i PR # B E HH 5 Rium. A2 6 R4 SA E 1
Ry (BT 53 7 BIR 1] B

RNT R Z A DL R ANERR] ILIM 5L, iZ 88 seil 7 — AN ERE 2 OCL #H47. 24 ILIM 5 JHIF) e BT
AGND [ & i /h B A 3 B e iy | 1% A3 OCL #iHA 2 BRIl MOSFET L& KA ERI. TI ARBCEK
H <4.32kQ 1 RiLim AT
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KocL
R = 5
[LIM . _ 1, (in—Vour) xVour ., 1 )
OCLIM ™ 2 VIN L X fow
7N qj

locLim 72 7 2% FEL IR G It BR 11 BRI (B2 A)
Rium 72 ILIM HEREAE ( #4608 Q)

KocL A= T ZiH5 1 134 x 103 4L

VN AN HEAE (AR V)

Vout Mt EEE (A8 V)

L s FUBE (AN pH )

fSW %%%iﬁz ( A7 MHz )

KocL

(ViN = VouT) X VouT 1 6
RILIM (6)

1
+7X VIN L x fow

IocLiM =

6.3.11 {&{I] MOSFET 1 FB At FRAE

AT BAT ] € 2 I SO R (Isvoc)) e T IEREVRPRAESEAL , 7EARM MOSFET ()38 I [ 91 8] 2 i U v
FRER R . AP IR KA SRR R R MOSFET |, 428 FHaI %] - 10A ( S8 IME ) BRI KM MOSFET
I, 25 F S WM MOSFET |, 2R )5 15— UM T i 2% 158 B 10 38 A ] py 3 = 1) MOSFET ( #1 Vin~ Vout M
fsw #7E ) « =l MOSFET Rl (R 45 f5 | K0l MOSFET ik S .

FEARFRIGAT ], BRARGE R (1 B JRAE R /N B R SR AR AT, B NNZ AR A R fid R - 10A Sl IRAB I . 1% 6l
VEPREIH TSt OVP A i fa th A8 U . A REMER | WS LB s

6.3.12 i AR AR

s T M I 20 o PR B P 1A S 45 F s DA DM P AR s Ao A AR I, OVP Zhsg g il . UVP ZhfREfE
a3 A 5 R A -

BESEME ,  FB RS T Veer LM 79% B, UVP LB il , WE UVP EIRTHEER IR TH 8. 18
70us UVP SEIRI[A]JG , iZas ARt 7 5900 30 8 00 0 e R 8] J5 BE W S SO 9 R a0

St gUE H , FB R A2 BT BT 91% PG IRHECF 2w BRI , BURER UVP HRAE: . Wik FB AL/
BOR B A G RAT AL 91% BIME , #3F 20 ST S mi vz

7£ UVP SERI RN, 205 FB HERE T 91% PG K- F 25 B P BE |, R EF - aisE s, IF Hitu s =67
KE . YRR T 79% UVP BIEE , 70 s tHI 2SS EH R 5.

1 FB R E T VRer IR 116% B, OVP Lhik#sfilik | [FIR) HES B SRR . =il MOSFET 25T |, ik
il MOSFET <538 , HAE S| B RIE InocL. TEIAEIF RN , {0 MOSFET ¥l , =il MOSFET
H T V0 S R AR 2 1 Sl ] (B Vi Vout AT fow BE ) o 7ESHE HUE T H 28T UVP BRIE BT 2 Al
Za BRI RET. RE , stEam AR EFEMg. X TKT OVP iR HE T PG & i F 2K - 4E
IBEF ) ) 5 OVP i |, mlfilikk OVP miR |, [Ai PG fREFE . EXFEN T , PG 5l & /E M IR 2
UVP BB LA T SRR K

WRAER H B H 2 BT R B (Pl s fiim B ), WSS E 275 508 a0 & 81 ah i 42 b B ik s i e g
HEATW N . OVP BIMH 5% VREF HJEMIC , WIEAER BN . 234 S5 508 sh B e e, UE B
UVP , SRJG , 28F 2t NI sk ok m v 1 OVP i N S 8 R B A

6.3.13 B R

@t EN ZEHZ SR |, Zas R B B B R BOR AR 2 S s ) s AR MOSFET % , Ha 5@
M SW F| PGND 2 [A] 3 82 [ P4 5 i, MOSFET DAy Y i R i e . FB FELER#E 50mV LA RS |, il MOSFET
FIP 3 VCC LDO fE 2=,
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% EN SN T LA G405 HL VCC HUE 2 DL I CHIF SR a0 HH B O oo S Bl
6.3.14 UVLO {R¥7

ZELLEW VIN A1 VCC Bl EfHE . W VCC Bl B EAR T VCCyylo FHEBIE HUE | 1% 3844061, i
VCC B ERINF#E L VCCuyo FFFMIME HE | 84 EHIFE . VCC UVLO J&— Rl A2 i .

4 VIN 5B EMET VINgyo FHEBRIMEHE , {2 VCC Bl H EA & T VCCuyo ETF BB HER | %88 f =
1L HAE SS I . 7E VIN HE#BET VINgy o LTFBMEHIE)S |, %8848 2 5T 508 ) B k47 1
*. VIN UVLO 2 —FhIEBUFRY HLH

6.3.15 HOCh R

AT I A IR . G SRR I (JEE A 165°C) |, AR T IR IF O SS Sl H . MR R
B A N2 15°C I, i@ S BB AR PO sh LLEHIT IS o JSCITRE — MR R L o
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6.4 S3FThEEAE

6.4.1 H3IBkEX Eco-mode R A ERIEAT

AL A ) MSEL HLBEEFRBEERAR S | 2 aeth SRR B T A Sl SRR RS R R . Z 1) aEd
(MSEL) 7/ 1 VEARHIE T & Ak o

W 5 fin ) FELIA N R AR A T kS, R PR U B R R AR S LA ) A R B SR AR U R A R
( 12 MOSFET 450 ) o 3ok ZE 60 ) (i 1 B 3% 4 S i@ A QM AN 4 S i@ A a0 TR I A o 24460 B0 4G
MEER , H2 MOSFET &k, B AR PRK , et adt NRES: SE R (DCM). S ]
PRRAE 5 34 2 Sl A 2 AT T IR) R SO R A K, R0 DA /DN PR 97 268 PR T 448 B L 25 28 3, 4 R o o s PSP T B2
BEZ A . B BEATHH A loyry (B0, B SE B RIAES: Sl R IR 5 ) IR 30 5 7%
X 7 FR.

RS S0, TR BRERRE T I2 4T e i v A0 T Bl et R s

_ 1 . (Vin—Vour) Vour
lour(Lr) =1Izc + 5 X I ViN % fsw (7)

6.4.2 3EHESLFEHENX

A0SR AE A MSEL HLFHAE I #E FCCM |, U3 il 3 45 B2 0 A6 1 T LLIE 8 Rl X (CCM) 1817 . ZL)pEsk 17
(MSEL) 7/ /I VEARtIR T %5 Fhid. 75 FCCM JIIE] , JF IR A BEA D38 il 9 ) L ZERFAE —MEE [17KF
Vb5 8 75 2 AR A% 1 T AR A A R S AT, (BRI R B A T IR S P MR T
FE 7 AT PSR (R RIS ATIA T . A BRI T LTS EL |, %880 LA FCCM #EaizqT .

6.4.3 B BAR ML A ZA R

AR A Viy R E SRS T RYF. /25 Viy BEE S, WE LDO @ H MR 5V 5 12V G 2kfitds , IFA K
3.0V % th SRy A SR AL P B SR A B F R | RIS 9 MOSFET MR IR Zh % flE . ZBCE T VN TSR 4V 2
16V, T i EIA 30A. & 6-6 fEas 1 XA . Vg BL & 176 .

Vin AT EN 2T RS AFRRAME S P Es50, Viy A1 EN {55 2 8 (AT 7 51080 n] DUOR a8 1 15 -

H.
Vin: 4V - 16V Caoor
VIN BOOT
[]PGND sw[
EN Cee, Optional
| |PG I I Vosns+
FB —\/\/\—¢
[ Jvce I: Res T Cour
R
[ |MSEL 88 } Vosns-
1
. ILIM GOSNS ® =
Css
| ]AGND ss
& 6-6. KFH 12V S5 vy BEE
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FE v Y S B R, AT UK H 3 Vour BRIE R H S AR E X 8:F S it VCC Sl , DAREAE ARt
AL TR AR . R R AU T 3V SANE AR R IR R R R 2 A, A RN B LDO I Zh AR 45
o 18 6-7 R TZBCE KRB

Vin: 4V - 16V Csoor
VIN BOOT

[ ]PGND SWI:

Cer, Optional
||
PG i

Vosns+

vee P8l M Cour

Res 1
R
[ |MSEL o8 } Vosns-
1
ILIM GOSNS ® —
Css
AGND SS

& 6-7. it Vour 324t VCC MBI IR A V) ILE

6.4.4 JET 7 BB E iz FatE

£ VCC 5l RN 5 3 VN BT AR RS B s, Ardsd MU E Vi B2 VCC Al Bl s i85 1F
BCE A S P. A R0 VCC HiBh EIEERES] VCC 5l i< 55 6 LDO |, MTfis/b it LDO 1 D245
¥ ZILEAY RSB RFRE , (HFHFEAG A VCC FByHJR. 3.3V 2 5.0V HIFEHLZ VCC il iR )
LGS fEINRUER) VCC MBI , %A E NN Vin IATEE RFFAAE |, O 4.0V £ 16V,

A1 F8 At Ll R 10 M P 2 B PN AL L . R TR ORIE RIS AT, RRE Al RIS MRS B RIR , R R
£ VCC 5| JAIA1 PGND 5| -2 [RER: RUF (R A XA RS . 18] 6-8 e 13X A7 B LI B I 1

FRARISATIIE] , VCC Al il By e Y0 PR 7l B P 90 LS PP A AR SR AR A T AR A o 0, S RDRE % 3
MR, AR BT TR, VCC 5] IS4 B s IR AU R B . /8 THFE 131 T FCCM
AT 7 VCC AMEAH B IR FLIRE SNSRI i RE i R 2 B, 5 I Ah e Ar B FRL R L I AT RE X T
B, MIMTAS -2 55 4 # LDO.

EBEPECET , Vine VCC HBHIEF EN 2 H T8 H&S0ES . XFEsiFs), T @ed 2 VCC UVLO
FFHEMENE , W2 VIN UVLO EJFRIMES EN EFFBIE 2D — A% —Abrif)a sh e 5ln il e

1. HEH Vin

2. JEInANE VCC Bl HL

3. EN BS54 NEHT

EIRE L WETWF LS, T1EESN VCC MBI EIE I 2 BT, T VIN UVLO FRE RIS EN F I M 0 %
I NFE BRSNS VCC HIHIEE S, I SPER S LDO 2B 1k VCC BUE S 3.0V BAF , J g 4h
58 VCC B P £ o O A P I
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Vin: 4V - 16V

—

Csoor
VIN BOOT

[ ]PGND sw[

Cer, Optional

PG [
[

&l 6-8. EA 4R VCC BRI E AL E

VCC FB I:
Res_1
R
[ JMSEL Fe-8
GOSNS

—I A 4
ILIM
CSS
AGND SS @

v =

Vosns+

COUT

VOSNS—
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7 LR ANSE

#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

71 MNRER

TPS54KC23 2§11 — 2 e R B3 i /N [ 25 R IR e 3% o iZ 880G T IR S5 3% . AR ANl S A wh i H el
TR B0A B A A S 57 3 SR B . TPS54KC23 FLAG 54 1) D-CAP4 4515 20 A [ 38 37 5 3 I 1) 2440 o

XA A DA 8 5 300 8 LA 2 EER R PR 7 8 B 7 () A LR L e B o B H FR RN O Y R
EIHEAER 5.5V, B ANHEENT 4V £ 16V 2 [A] , VCC B NHENT 3.13V £ 5.3V 2 [i]. D-CAP4 #5114
15 B LI R H ] . 237 R — AR AT BEAMNAA MR LS | X% 5 TR, IR
BT WA e S D o AT R S — MR R FER AT A L ESR Hir S (WP R A I
ESR BAWHIEA ) LU EIBAT. FIE N 538 i 1) 3 1 D B8 R 7 52 S N\ A0 R R 1) Py R TR S 0K

I Fsf ] A G A R B 25 T R 0 75 L0 K SRR

7.2 LRI

JRFEE R T TPS54KC23 RN o A/ 41 T K 4.5V £ 16V % N\ H 5 78 F IR 35 40 0.8V (e K
HLJ N 30A ) HI¥ciHd .

Lilalad
IR A

Input: 4.5V to 16V = = = = = Lout = = = = = = Output: 0.8V at 30A

1 . . . . . .
3 Lo Lo Low Low L Lowdlowlowl
2 U1
Ging cin7 cing cing cinto TPS54KC23 Cout? == Cou8 == Cout9 ou
Ren_t 10uF 10pF 10uF 1uF 0.1uF Chboot 4v 4v 4v 4
VIN 200k al i BOOT-= M 47uF 47pF 47yF
o v 1l
= = = = = = 0.1uF = = = =
EN sw-e
vee 14 Rfb_t Rbode
Ren_t i Reg s 4.9% 0
100k Cvece 10.0k 0
1uF = Rbode for Bode Pl
< 1 15] os 8.25k
21 um
1] msEL
Css Rilim Rmsel
lsanF 432 {56 2%
A4 =
A2
& 7-1. N BRI
b o et :
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R 7-1. BRI

B &1 B/AME  HAME  BAE| B
Vin FHL R 3 45 12 16 \Y
Vout i HUE 0.8 \%
ILOAD i th A g it 30 A
VwrippLe il HLUESL Vin =12V, loyt = 30A 8 mVpp
V TRANS E%K)’TE}EEE‘H@& IR A lout = 5A Z 20A BiEK , 1A/us ¥R 32 mV
lout_um IR ViN = 4.5V 33.3 A
tss R )5 Bl ) 1 ms
fsw FFRATZR 800 kHz

B AR Bk R

Ta TAERE 25 °C
7.2.2 PSR
{iH D-CAP4 #isH | v LR IE RN o E . 15 IR DL D BRE RN ol
7.2.2.1 HHEEBRER

Tt R AT R, WA 2 PR LB Reg 1 A1 Reg_g (@ 7-1 BioR ) o £E FB 51 BURT G H o 2 1) 3% 2
Reg 1, H7E FB 5IJH1 GOSNS Z[i%#% Reg g SBIRE WK Reg g N 10kQ , (HATLLBE N 1kQ £ 15k Q
IR AEfTE. TEAGIH , Reg g WE N 8.25kQ . i€ Reg 1 M , % TPS54KC23 18 F 7 2t 8.

RFB_T = RFB_B X (%) = 8.25 kO x (W) =495 k0 (8)
7.2.2.2 FETFRIER LR

TFRPAZEF TAER A MSEL 5l BRI FEBEEATACE . N =T RBIFE ik #E— 4> : 800kHz. 1.1MHz =
1.4MHz. EZ % 6-3 , T E. TR, RIA RyseL ZHMIK R,

T SR (R 308 2 A B i 28R AN S /N 2R Gt Ve vk RS 2 T AT BT A 25 2R o A B0 O S 00 2 TSI T A6 e ) U AR 2K
e, EAMBITF AR OR . B BT SRR 2 S BB T SCHRE |, AT R R A PR RE . T ikiseit , B IT
KA BLE N 800kHz , I s AT Al B VBRI 5 (DCM).

PR R 56 e 38 I T AR IS | A 2007% [ e 0 Sl s TR AN B 4 D I 1] . Dy R 2 9 RT3 52 48 53 I 8] PR 1) |
IR fowo. MiKEHA D-CAP4 42 il T HE I 5 3 25 10 550 0 T 30 A TR PR A, SRR I DA 2 4 242 DA A i HH P
FEREE o SO 5 2 4 285 v 117 i BELS P4 AR (I B SV IR 000 S 1) 4 B4

VouTt 1 0.8V

- - 1 _
fsw(max) = Vin(max) x toN MIN = 16V X 3ons — 1667 kHz ©)

JiREI 10 W UH S A2 R RN A PR A BT A B K fowe MIABIHA D-CAP4 £l T 5E % e (1 B 5 i i ] PR Al
I, TAF A RE R OE , Mo AR R Bl A U T R 1220 25 28 A 38 R (1 ELUR HLPH. Rper (7
DURS IS ) |, YRS P e N 2.2m Q o U0 SR 52 55 4 S W e R BR 1 R 5 K fswy BT TAE , MIAE
75 REEC 10 I 2525 8 F B BE R A3k . Tk ) 800kHZ oy IR TP AN 545 HE A B K fE

ViN(min) — VouT — IguT(max) x (Rpcr + RpS(ON)_HS)
topF_miN(max) x (Viy(min) — Ioyr(max) x (Rps(oN)_Hs — RDS(ON)_LS) )

fsw(max) = (10)
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fgyy(max) = —k3 V=08V —30Ax (2.2 mQ + 5.8 mQ)
sw ~ T50ns x (45V —304 X (5.8 mQ — 2.3 mQ))

7.2.2.3 S FEH R

FH A I (Lour) WME , B R 12, FrH B8 SRR RS S0 I (Irippee) » 7 FEER 13,
Bt PRI AR SO FE R S B i AR A BAR B |, DR H R A AR A SCR HE I A A A T K T
RSSO I . BRSO R 2t 2o e, HESME S A B T s TR R e . % , Al
SPETPERE | FEEE A FURE SO R B N B K R Z) 15% £ 40%.

EML T B SR HLIR B B 30A Har Y HLIR I 20% . 7E 800kHz JFAiZ . 16V fix Kk Viy F1 0.8V %t Hi
BT, iFEAHEEN 016 uH, |, 2T 0.15uH HiEHH .

= 5248 kHz (1)

L = Win(max) —Vour) X Vour _ _ (16V-0.8V) x 08V

= TRippLE X VIN(max) X fsyy ~ 02X 30Ax 16V x 800 kHz ~ 0-16 HH (12)

FELEG AR 75 28 DCR A RE skl RAFIRGR . FEMMIAT , RURERIE 75 2 v T A s T o R . U PR
i FIAUARE 77 RSN 14 A AR . R (E RS IR AE B K Vi T IHEE 0y 33.2A. 71230 15 IR T RMS
HLRAE , FUEER A TR FRIR MK T U AR

(Vin(max) = Voyt) X VouT _ (16 V—0.8V) x 0.8V

IRIPPLE =~ [ XV (max) x fgyy  _ 0A5RH X 16V x 800 kiz — 03 A (13)
IRIPPLE 6.3A
IL(PEAK) = louT + — 35— =30 A+ >3~ =33.2A (14)

2 2
2 , IRIPPLE 2, 63A
IL(RMS) = \/IOUT + =g = \/30 A®+ 2357 =30.06A (15)

7.2.2.4 ZE#ALRE (ILIM)

Ryum BB AT B B A F bR A . s 16 R FES 17 FIF s g s i s R B AT . X3 s S (25 22 LA
R PR BB 25 22 1 2 8 0.9 ARBIEFH 10% MG EAE . B AR R FEAE 252 | 53 % E.
FHER 19 AT T E BRI Ry PR . ST 002 B R R B AR A 30.6A , Ry BT AR HEME N
4.32kQ .,

LM VALLEY = (IOUT _ % x - (Vin(min) = Vour) *Vout ) o1 (16)
- x (1+ Lyor) x ViN(min) x fgy ) = 0.9

lLimM_vALLEY = (30 A= 3% Grsm (>£<L(51V+_0?2'i)3 s Ew0 kHz) X g = 308A (7

RiLim = % (18)

RiLiM = S0l = 438 kQ (19)

BEEWRIRME G , 7R 20 Al it SRR BRAE T A S RS e KAt i T AR 21 ) TS A A BRAE T ) S AR e v
Wit QAFFHEGE PRTIE | 6207 R8 FL JAE PR AR 18] e (B L T A UGS W ANAT Ty X T R DU 5, 0%
JE FEL AT B IR PR AR P A 22

L 1 (Vin(min) = Vouyr) X Vour _ 1. (45V-08V)x08V
IOUT_LIM(mln) = ILIM_VALLEY + 7 X L X Vi (min) X fsyy =306 A+ Vi X 015 tH X 4.5V X 800 KAz 33.3A (20)
(Vin(max) = Vour) X Vout (16V—0.8V) x 0.8V
IL(PEAK) = ILIM_VALLEY * ~— v smag xfgyw 00 A+ 015 16V x 800 kz — 5094 (1)
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7.2.2.5 LFEHH HEBH
e th A ER , REBE =
1. REM

2. Fadhm i E RSk
3. e x Bk B AR AL A I 8

B, R AR R RN A . J7 RS 22 WAL LC WU AR T fpguaxy HUER/INERA , AT 2 AS
SEVEEER . i LR ESRA BT LC XU R R FFAESGL N A B . iR 23 ATTHELH A2 8mV e
IREURE R /N . WHHSEDE T CCM AR, AN thi i B A 2219 ESR B ESL SRS ¥ i o K 4L
PeHRIy o

2

2
1 1 1 1
CouT_STABILITY > x = % 22)
B Vour \? Lout 0.8V\2 0.15pH
21 X f x| 1+ 21 X 26.5kHz X (1 + ( 55
P(RAMP4) ( (VIN(TYP) ( 12V)

= 238yF

IRIPPLE _ 6.3 A _
COUT—RIPPLE > 8 X VRIPPLE X fsy ~ 8 x8mV x 800 kHz — 137 uF (23)

JrREa 25 MU R 26 TG 2 32mV S MR ((Brikoy 15A ) I/ AR . XA aUTH B 2 U i it
FE G BR 5 BT BORE B IR OR Rt F RS E T 75 BB A BT B E |, AR EE 659 1 F R AL IR A R 1
Ko BETHRABUE NN BRI BR . E 1A/us Fe R T HMAT SEIR IS | /N 7RV, RN 7906 A2 S 3 ik

VouTt

Vin(min) x fgyy tOFF_MIN(max)>

L x ISTEPZ X <

CouT_UNDERSHOOT > ViNGRin) — VouT (24)
2 X VTRANS X VOUT X | 7 “imimy X fgyy ~ FOFF-MIN(max)
015 uH x 15 A% x (g5 oo *+ 150 )
C > : z = 280 uF (25)
OUT_UNDERSHOOT 5V _08V i
2X32mVx0.8Vx (m— 150115)
2 2
L X IsTEP _ 015pHXx15A% _
CouT_OVERSHOOT > 25 Vyrans X VouT — ZX32mVx 08V — 099 WF (26)

T AL T SR P T ) A AR A R, DR RO BB A BT S 0 BN R . AR SR AR S PR B A
LAY . iR 27 TR B B R F s . TS LC WU s ARFFAE fow B 1/100 LA_L o mJ RS H B8 R B0
LA, (ELA I e e P B A i S N R A A AR E o IR A Y 12 x 47 uFL 4V PR wds . M
BRI, BT BRI B RN, R A . R R LA S A A AR RE R 73% , B R A
41210 F,

50 V2. 1_ 50 2 1 _
CouT_STABILITY < (W) x 1 = (7xs00mm) X oas = 2639 WF (27)

N AR R LAY, DL 2 T ESR XTEUB ARSI . W R AR R A4S , I ESR — TG
FURT 7 RE 28 it S E LA 2 SCRCEDR |, IR T R 29 A ik S E LU 2 RS 2R . D 1 HEAT SEHER I
TS B A (2 VR A P )RR A6 B A Pl 70 PO BEL TR A R 2 753 T A A2 LSRR S 2K

VRIPPLE _ 8 mV

R < = %+ =13 mQ 28
ESR_RIPPLE < Tpipprg — 63A (28)
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VTRANS _ 32mVv
RESR_TRANS < ISTEP =5 = 2.13 mQ (29)

7.2.2.6 RAMP ##%

N TR E ST I IE BRI E SR |, AT L-C BB S AR S et KAE o XU s AR e e i B 1 e
B . R 7R 30, ETH L-C XU S AR A 20kHz. SR)E , tHE K L-C XU s A00R A5 B 148
SR P USSR TR B — AN E IR T, @, E L-C XU S TR RAMPA REEVEE M, ik
B RAMP1 | IXFE AT SCHl BRAR PRSI N . A0SR L-C XU s tHEAEANE RAMPA A3 VG Y, Nk #E RAMP2 5§
RAMP3. TI Z3U# ] RAMP2 SRIEIARA B | {8 RAMP3 SRS2HLEL RAMP2 T8 i (3 35 F0 58 R 5 A4S 1) 187
W Tk L-C WU 5 40 2 BRI 1T S 306 £ RAMP1. RAMP2 55 RAMP3 |, Iji%&#: RAMP4. % Kk L-C X
Wiy DUE 75 A2 31 115, HhA8& fprasLe) 55 T4 6-2 ) RAMP4 £ K L-C XUl s . RAMP1,
RAMP3 #iI RAMP4 ()it 545 5843 5y 15.4kHz. 19.98kHz 1 26.6kHz. H T A&t L-C XKL 541 % Ny
20kHz , 7€ RAMP3 #l RAMP4 2 [ , Klthi%$ T RAMP4.

_ 1 _ 1 _
fp = xwx JEOUT X CoUT _ 2Xm X015 pH X 412 yF 20 kHz (30)
f —f (14 (UL V) Z 265 kitz x 1+ (38V)%) = 266 ki 31

P(MAX) = fP(TABLE) Vin(ypy) | = <02 12v) )= 60 Khz @1

fEEH RAMP4 H Tttt/ , /A 56.2kQ HFH¥ MSEL 5l HiEH:E AGND , M IR X B A
800kHz , KRB E % B N RAMP4,

7.2.2.7 HEMABEH (Cin)

LA ESRAE P XF VIN AT PGND 51 82 8] 4 F 6 N 55 2% FEL 7R B8 K 55 M P T R . (EAR SR UVFHIIE LT, S5 M2
PR REEEIE IC HISITRCE « /D FHEFRRE N 20uF (P& AN m il E sk A s, izttt Al
20uF MOREVERR S . FUeN I WREF EE KRR , HEFERFEHEMS. MASTA MmN RS HE. BHR
AJ BESEIT 280 B R AR [R) — M) VIN B0 3 A1 9 Ji B — A 0.1 uF & 1uF s | TR R fE s g | i
/> VIN 2 SW DL K& SW %2 PGND Ih& 4 bRy miid phAl S ppe TI 8RN 1pF K558 AR T ge s in A
VIN 5180, IR AT REDR D N B S0 .« M8 B 25 28 L 5K ] X6S B8 1y Jofi 5 1140 B A J5 oHe S B e FE AR AR L
FEAE TAR IR FE VO N PR R e e . BRILZERALN | RN AR , AR R EE R KAERE , ER
IR AN 0 G N NG el e N Y

I8 R E NSO H AR T B I N AT 7R 32 A . B B bR\ B S0 A BN N L 1
5% , fEARBIF N 225mV. HHHEEH N ER AN 24.36 1 F |, X & 20uF /NN B R

Vout

Vout % louT X (1 - —VIN(min)> _ 08Vx30AX (1-357)

CIN > T X ViNGmin) X Vin_mippLe . BOOKHZX 45V X 225 mV

= 2436 uF (32)

UEAh  RARI) RMS HU AR ZA A UK T A 1 B KA RMS HLf . S A LA R L A RIS A RMS HL i
MR TRE N 34 HAT U, A£G TS5 ROy 11.5A. M N AR S K IR S5 20K T I E

: 2
_ | Vour (ViN(min) = VoyT) 2 , IripPLE” | _
IcIN(RMS) = \/VIN(min) X ( G R v (33)

08V ((4.5 V—08V)

2
2, 63
ICIN(RMS) = \/4.5 v 25V X 30 + v) =115A (34)

TR EREEMARBERNA , Gl B A A AR RN, T GEWUE R 20772 7 1 V1 44 e st T A
7 % BB I T R R
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7.2.2.8 M54 (SS G/ )

AGUER 1ms BRI E] , BTG AN R A 8 T 35 AR . AV 68nF B, BINIZ A E R
B bR -

IssXtss 36 pA x 1 ms
VREF - 05V

CSS = =72nF (35)

SS 3| MR AR A A 10nF. SS AU 41# H AGND 5| i .
7.2.2.9 EN 5/ BIH 5[k #%

EN 5| B8 _E v B 23 e 2% T i e gt e R sh e U M AN H i . SR E R Zh ik, B e FR AR R Ee
(Ren_p). EEMPHES T 1kQ AT 100k Q Z[8]. WA —MARARE IMQ B HHFE , Oy 13RS HERS 10 TH 5 4s
R, waE g FA . SR E R R (T 100k Q ) B, X —mJUAEE . AEIEH A4 100kQ B
BH, A FHS AR IR , 935530y 90.9k @ HYEHEFERH . H 5 5 2f i A H T8 e BELAE a1 5 725 36 1H RS
e ABIN Ren 1 H4F 200k Q |, ZAE S HGE AR . (RS0 TE N h £ 5 s R I, 1R A E R EN
S LXK LS 7V

_ REN_B X VSTART _ 90.9kQ x3.8V _
Ren T = —Vmn RENg = = 1zv —— — 90.9kQ =197 kQ (36)
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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 ©)
@ ©)
TPS54KC23RZRR Active Production WQFN-FCRLF 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T54KC3
(RZR) | 16
TPS54KC23RZRR.A Active Production WQFN-FCRLF 5000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 T54KC3
(RZR) | 16

@ 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 TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI 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.

Addendum-Page 1


https://www.ti.com/product/TPS54KC23/part-details/TPS54KC23RZRR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

2z PACKAGE OUTLINE
RZR0016A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

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

2. This drawing is subject to change without notice.

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

i
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EXAMPLE BOARD LAYOUT

WQFN-FCRLF - 0.7 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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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
WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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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