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Wir 45 B TRMIE S 3L 25 A& °C/wW
R 45 % LR IE S 5L 23 AiEH °C/wW
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B 32 PR 3RS P BE
(3)  EBFM Roya 7E TI EVM LT T IR,

5.5 AR
BRAR S AN | 75 IS 3 45 1 SR A P T A SRS A 0 S e RS TR N R % B I B i B, A
SRS I B IIRG F IR T . SR T T, = 25°C , Viy = 12V BRIE BB B | 75 )5t ME D 5tk (8 B8
T T,=-40°C & +150°C , V) = 3.8V % 18V.

2% WA EXN T

EYRELE (VIN 518 )

ViN TAES N R 3.8 18 \Y
EI’:]NT 5V, Veg = 0.65V , Vi = 12V , 08 2

la TR EN=5V, Veg = 0.65V , Vi = 12V, 40 47 WA
FCCM

IsHDN W7 HL Y LA Ven =0V, Viy =12V 3 55 uA
ETEME 34 3.6 3.8 \%

ViN_uvio NIRRT B TRERAE 3.2 3.4 3.6 \Y
IR 200 mV

88 (EN 313 )

VEN_RISE i H A g R RE 1.15 1.22 \Y;

VEN_FALL SEFH B TSR RE 0.9 1 Y,

I EN i Ven = 1.0V 0.7 uA

I EN il 1.76 uA

B JEHAE (FB 5| )
T,=25°C 596 600 604 mV

Veg FB HJ& T,=0°C £ 85°C 595 600 605 mV
T, =-40°C % 150°C 594 600 606 mV

Irg HIN IR LA ViN=12V , Vg = 0.8V, T;=25°C 0.1 pA

R MOSFET

Roson_Hs # il MOSFET ‘i H fH T,=25°C 47 mQ

Rbson_Ls K0 MOSFET S i FH T,=25°C 21 mo

Y PRAE
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5.5 AR (42)

BRAR S ANEN] , 75 NASHS 2 BE (1 B R IE ] T A SO P UG . X SE AR AT e 2™ i A dr vu A, A
SRS BB RIS TR S A IAUMERX BT Ty =25°C, Viy = 12V.e BRAESA VLN, 75 W AME A I AR BR AR 5%

F T,=-40°C £ +150°C , V|y = 3.8V £ 18V,

25 PAFMF B®/ME HAUE BAE| BAr
ViN =12V, TPS543521 7 8.1 9.4
IHs_LimiT = MOSFET H, it B i VN =12V, TPS543421 5.6 6.7 7.7 A
VN =12V, TPS543321 4.2 6
VN =12V, TPS543521 7
ILs_LimiT &M MOSFET HLitBRAE VN =12V, TPS543421 4 5.1 6.3 A
VN =12V, TPS543321 2.9 3.8 4.7
ViN =12V, TPS543521 2 3 4.2
ILs_Noc S e FEL A PR Vin =12V, TPS543421 1.5 2.6 3.9 A
ViN =12V, TPS543321 1.3 2.4 3.5
T N R Vin =12V, TPS543521 , TPS543421 0.7 A
N VN =12V, TPS543321 0.56
)83 (SS PIN)
Iss MUABh 7S AL LA 35 5.5 6.5 uA
a 1 4 e A
Ts 5 P K A Mﬁ/” S‘jj ;Ufﬁf/t - 36 ms
HIRER (PG 3IH)
Veg T, PG M EIIK 85%
Veg b, PG MR 90%
VpaTH PG MY , Vg B4 LL —
Veg FF% , PG MEHH 107%
Veg EFF , PG MBI 115%
Tre_r PG L3R [H] PG MMEH] = 70 us
Trc_F PG FEIRHT [f] PG M LT B AT 13 us
VinN_pe_vaLD B 2 PG i (/b Vin g Z\C/; [;,J]\g&_gwsr\{;u%@ﬁ 100k E4ir 5% 2 25 Y
VeG_oL PG #iH K& Ipg = 0.5mA 03 v
lp_Lk TR T Y PG R LR Vpg = 5.5V -1 1 LA
WY B (RT 3IH )
fw JEerf s ik RT = &% 450 500 550 KHz
RT = GND 870 1000 1130
Vsync_HI SYNC i ey H 17 \Y
VsyNe_ Lo SYNC B ik HL {1 0.9 Y
ton_min /> ON ik 5 & 70 ns
torr min (M L/ OFF ki 52 B 114 ns
ton_max (P #K ON ki 58 8 us
O AR AR
. OVP il (L—H) 112% 115% 118%
Vovp i OVP Bl
pIaY 8%
Voue 81l UVP B UVP i (L) 05%
IR i 6%
triccup,ON Eﬁvﬁﬁiﬁiﬁi&)\%ﬁéﬁﬁﬁﬁﬁ% 256 is
55 @ (]
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5.5 AR (42)

BRAR S ANEN] , 75 NASHS 2 BE (1 B R IE ] T A SO P UG . X SE AR AT e 2™ i A dr vu A, A
SRS HEI G TR ST JAUEN T Ty =25°C , Vin =12V BRIESTE UL, 75 00 S5/ ME R B K f PR AR 5
T T,=-40°C # +150°C , V|y = 3.8V % 18V,

25 PAFMF B®/ME HAUE BAE| BAr
thiccup_OFF R FIATH UV B4 5% ikt fa) 9.8 3
=SS0
Tsron (P AOCWTRE FKWriE 165 °C
Thys (M IR i 30 °C
RS
fm (1 AR 10 kHz
fspread DA SR SR O 2 R +8%

(1) R4, mBHEE.

8 HERXFIRIF
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5.6 SRR
T,= -40°C % 150°C , Vijy = 12V ( RAERG VN ) .
33 7
32
6
31
30 5
29 - < -
— 4 7
< // 2
3% Z 7
— T 3
27 o
26 2
25
1
24
23 0
40 20 0 20 40 60 80 100 120 140 160 40 -20 0O 20 40 60 80 100 120 140 160
Junction Temperature (°C) Junction Temperature (°C)
B 5-1. TPS543521 E#AHUL (PFM) S4B RMKXR E 5-2. TPS543521 <M S ERAMR R
85 36
80 / 34
32
75
30 ~
70 ,/ _ o8 e
£ / € /
< 65 7 5 26
E e £
= 60 - E 2
T |
Z‘ 55 %| 22 /
§ 50 /, 2 20
4 o
45 = A 12
40 14
35 12
30 10
40 20 0 20 40 60 80 100 120 140 160 40 20 0O 20 40 60 80 100 120 140 160
Junction Temperature (°C) Junction Temperature (°C)
& 5-3. ®fll Roson S4RAIKIFFR Kl 5-4. {&Ml Rpson SEE R BIFIKR
0.62 1.3
0.615
1.25
0.61
_ 0.605 S 12
s 2
0.6 2
£ — — g L
Y115
0.595 >
0.59
1.1
0.585
0.58 1.05
40 20 O 20 40 60 80 100 120 140 160 40 -20 O 20 40 60 80 100 120 140 160
Junction Temperature (°C) Junction Temperature (°C)
K 5-5. kit Ik SRR A K 5-6. HABIESFEFIRXR
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5.6 JLAIRHE (52)

Ty= -40°C % 150°C , Viy = 12V ( Bk A M ) -

1.06 4
1.05
3.9
1.04 —
2 38
< 1.03 w
v |— &
S 1.02 o 37
ZI SI
> 101 2
z 3.6
1 >
3.5
0.99
0.98 34
40 -20 O 20 40 60 80 100 120 140 160 40 20 O 20 40 60 80 100 120 140 160
Junction Temperature (°C) Junction Temperature (°C)
B 5-7. £FRBE SRR R A 5-8. Viy UVLO tFHBIE 5 4RAKIX R
3.7 600
575
__ 36 ~ 550
S z
2‘ o 525
L ©
o 35 o 500
g v
5 € 475
s =
~ 34 B 450
425
3.3 400
40 -20 0O 20 40 60 80 100 120 140 160 -40 0 40 80 120 160
Junction Temperature (°C) Junction Temperature (°C)
5-9. Viy UVLO TRERES S RFIRIRFR B 5-10. FFRHK ( RT &% ) 5HEEMAMRR
8.5 6.4
8.4 6.3
8.3 6.2
8.2 6.1
= 8.1 <z 6
8 s Q 59
3 o ® ~
T 79 - 58
7.8 5.7
7.7 5.6
7.6 5.5
7.5 5.4
40 -20 0O 20 40 60 80 100 120 140 160 40 -20 O 20 40 60 80 100 120 140 160
Junction Temperature (°C) Junction Temperature (°C)
K 5-11. TPS543521 WMl R AMRIE S &S RAIKIR R B 5-12. TPS543521 & PR 1E 5 4R R EIR &
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5.6 HLAURHE (4%)
T,= -40°C % 150°C , Vjy = 12V ( BRAER G 3 ) .

117 67
116.5
66.5
116
66
__ 1155 — ]
o 115 g 65.5 —
3 3
114.5
65
114
64.5
113.5
113 64
40 20 0 20 40 60 80 100 120 140 160 40 -20 0 20 40 60 80 100 120 140 160
Junction Temperature (°C) Junction Temperature (°C)
& 5-13. OVP BIESZREIRR & 5-14. UVP BIESSEEAINXR
5.4 100
) —
5.3
80 y
/
70 /
5.2 9 /
& 60 /,
— — >
3 5 T S A
I £ 40 /
5 30 /
/1
/|
20 "
//
i
4.9 10 [ —
0
0.001 0.010.02 0.05 0.1 0.2 05 1 2 345
4.8 lout (A)
40 -20 0 20 40 60 80 100 120 140 160
Junction Temperature (°C) & 5-16. TPS543521 ZF(FCCM) , Viy = 12V, Voyut = 3.3V,
515, SRR B R SRR R fsw = 500kHz, L =4.7uH
1
— PFM
0.8 — FCCM
0.6
& 04
S 02 e
3 §
3 0 ESSE
2 S
4 N
T -0.2 N
©
S -04 \
-0.6
-0.8
-1
0.001 0.010.02 0.05 0.1 0.2 05 1 2 345
lout_Set (A)
B 5-17. TPS543521 fiRif% ,
VN =12V, Vgur = 3.3V, fgyw = 500kHz
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6 VE4NUt e

6.1 MR

TPS543x21 J&—#KE i mERA . 2 THEHED RS S , B et RiGtE. TPS543x21 B 3.8V &
18V % TAEMNEETEE |, Wit H TiEE 5V 5 12V REHIEELEN RS . Zas S mEis 5A. 4A. 3A 1
VRS HL AN 98% [k G A k.

TPS543x21 SR JHUEAE s it Uil |, JFBAT A EAMEE DI RE | AT SEEL DU 25 w0 2 DK HY 68 2 B A S B0 5 . 1%
BT ELAT P IS LIRS T RE DR G T F R AN OGS e Y Bl A T R EAT A AMEE o SRR R A A
FIAHOG LR G B T 5082 PCB 3t — B0 i o A4

EAEANE] MODE 5| JHIBC & |, %284 Ak Bk iR i i (PFM). 2 57038 264 1 1A 5 i i 4 L IR R ) (FCCM) LA &
AR ST S (R YR E R AR s ds . 78 PFM BT TAER | iZ8s M aT R 0 34k 1 sl s 0% . FCCM i
H BT TPS543x21 7E T AR AE N H B A KM S0 . %281 % B N B SS Thieht | il — N/ MRS
el B4 TR 28 2 3] SSIPG 5l Bk S B S shis 7] ¥ B sl f I BRI . 1k $% PG IhRE)E |, iZgsfhnliEit SS/PG
5| BEFE 7~ B R IE IR AS

EN 5| B — AN A EF by iR, o) BT 38 w5 AN A0 e BE 28 18 4N B R B BUE (UVLO). 64, EN 5] AT b
=7, UESEE R A8 B R B IE AT .

FF A Zen] DL it B RT/SYNC 5| JHI7E 200kHz 2 2.2MHz 2 [Al#E47 & B, M1 o7 DL7E 2 B4 B 8 U 28 To 1k i
AL RGBT N SF o AL D) RE T Bh T 23 1FB&(IC EMI 7,

TPS543x21 HA7 Sl Al sE K Thfg |, i K FEM RN 8 us ( MAME ) . EMKEZE#R/EWIA | &0 MOSFET &%
A 55E 8us , AT =l MOSFET 6l , FIRHEM MOSFET S | S it (a4 114ns ( MLAUE ) o X eegsff
TR K 98% I A .

=l MOSFET 132 J& 1 rE gt BR i) o] 73 248 Ol GRA 28 4F |, IR Im kR mibr s ga BR Al B 1k FEE 2 4%, M 386 5 R il
BH . TPS543x21 $2fita B KRR (UVP) , 2458 4 H H s IR S 0 fi o A T A AR LR ) 65% B, it 24
256 us ( JL7UE ) FrORUER A G |, EOAEM MOSFET ¥ | IR 28443 N Wi .

I e 3% A o ) FH I bR e A R T KPR R Hb ek /b i 2 A O R B AR . AR R R S T AR AR R 115%
I, o s Lh R e 3, FF SRR R A Al MOSFET |, B 2% AR T AR PR R AT 104%.

IR Ty B 165°C I, #oRr 28 F , 24 T, BE2 30°C BB E IR fE , W& FRxOE At
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6.2 ThEETT HEIE

EN
—
-
vCcC N -
Enable LDO [« |_:| VIN
Precision |
lss Enable <
HSI Sense
SSIPG [ SS >_| [:
TR e ; T
— TSD UVLO ! Caoor
FB [} »>
Ssl lPG
T A 4 A 4
PG/SS
-
MODE [} ECO/FCCM PWM CONTROL LOGIC { ] sw
A A A
PFM
Detector
Slope
Ton_min/Toff_min /I_/]_A_ Comp [
Detector Freq HICCUP Zero
Foldback Detector Cross Ly —| [:
A A A
[
\4
Oscillator/PLL LSI Sense
’J-‘ FB
1
LT )
RT/SYNC GND
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6.3 KrPE Ui EA

6.3.1 B EHFIE (IR

TPS543x21 (LA NIg T Ut B K Thae T HEEI AT 6-1 UL . TPS543x21 & — kAU B R 5 4 2% | BAHEK
&M (HS) AL (LS) MOSFET ( [AE 4y 8e ) . TPS543x21 i i {5 FH 52 45 (1 15 2 HL 4T I i A A NMOS
FFISRIE AR E M R . SIS SIEIARE , SW 5| E EFFE2) VIN, USRS iL LR (VIN -
VOUT)/L $8h0. MmTr e pi il AW T | ARMTF XA L R g AEIX I ] 54 2 08 . H B d ek ik )
FFRUURIE - VOUTIL JH . BB s H S 508 2 D = ton tsw , T ton 72 Bl ¢ FImET[E] | tay
TP R e 2 b A Bm I 2L 5 2 L D SR4ERFIE B i R . 75T ZBERAE I BEAR PR R R gy b, D
S e ERIEL , SN ERKZE : D= VOUT/VIN.

Vsw
A
Vin D = ton/ Tsw
(0]
(o)
S
K=
S
3
ton torr
+——p | —> t
0 >
| |
P .
Tsw

ILF‘K

lout [

Inductor Current

0 >

B 6-1. EL FIEHE (CCM) T Iy SW 37 55l F k28 R I e

TPS543x21 SR JH [H & M A WA i PR A2l o A P Hh T B BN B 56 1 2 T v o JEEL o 84 VAL P YA T LR R AT
R LU PR T o S ARSI e O 5% R e R LA, O W PR AT R A HE AT PR AR AR ) e N O 5% 1) e JeE
6] F IR SR AT A AN T BE , AU ANER IO AT AR AR A B SR LA A e A AR AL S AR
Jack o (8

6.3.2 FHAHFE

I AFE) MODE 51 IS E |, Zas R0t TR 32 T ik PFM/FCCM. T SS/EMI 5 I ] =5 88 8
B ) Sh e/ YR IE W fenas Thiat , AR TH958 PG R AH Pl @AnThae. £+ B T AHK MODE 5] IR
B, TIE#EHARZEN 1% HiEE 2K EH#5 11T MODE #£#.
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% 6-1. MODE 5| it B %

Py U Mooy PR BT SSIPG 1B EE A | Fss
TPS543521 < 4kQ (M%) PFM Ss B
TPS543x21 18k @ PFM PG T
TPS543x21 180k Q FCCM SS s
TPS543x21 330k Q@ FCCM PG =
TPS543x21 680k Q@ FCCM SS &
TPS543x21 > 1.3MQ ( &%) FCCM PG %5

6.3.3 H/EFEH

WIBFEE R Veer BTN 0.6V ( MURUE ) o Bl i 5705 3R G Btk LA T BE AR R 1A 1) PAY 51 0 P B i £ 0 A T
VAT, MR EEANIR LV B N A A £1% K535 BT S Vg

6.3.4 HHBERE

NTEREAS TAEWR B A AR R s AR R far L , B A 77— 0.6V RS e E L (VRer). firih FEEIE
it A EUE AT FB 5] ANl B TR RS BEA TR E . TI @ UUERA R EN 1% HiRE KBRS E RN FB 420 K%,

MR BT 75 (1) 73 1 2% H e B A & AR M F P Regp , FRAEAH 72K 1 SR S M Regre EMREBEMEAMGT

Regg B |, 70 E2S HLRHOR |, RIS R MK . Regg #OK , FB HLEZ 5 52 B A5 (1 52 , [0 R Regg 1H
BOK, WFREEIMF4h% it PCB LR R E. T REZHNA , TI #EH Regg = 10kQ H Rpgr 7E 10k Q
% 300k Q JEFEIW .

FEL L 73 i i PR 8 2 A P2 AR A K S i B L P 35

Vour
Reer
FB [
Rres
& 6-2. #H %E“&E_
Rppr = % X Rppp (1)

Hrp
® VREF A 0.6V ( AR I L ) o
* RFBB?'SI']OKQ (Tﬁﬁ)o

6.3.5 HFHE L FE F

JEE X RT/SYNC 5] IHEAT A AL E , TPS543x21 w LAfE RT #F1 SYNC #:0 N T/E. £ RT #AF
TPS543x21 PR i@ RT SHFmAA R E. £ 6-2 En 7 RT %L, 24 RT B 80%ER 5] GND I |
TE 8 W E A2 2R BRZ 5N PR DL . AERE S THIRIEAT)E |, JFoRRIEF 2B M , JFHAE T A LB /E
sk EN DI AN RERCAE . X RT S e ERm , i RH LR A, £ 200kHz 5 2200kHz 2 [A] 13 & 5% 40
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44500
T=TFow ? @
Horp

o\

RT N RT el HBHAIME , L kQ NEAL,
o fow NIFFREIZE | PLkHz N4,

% 6-2. RT/SYNC 5| s fHAR % B

RT/SYNC 5| B RH FFRIZE
B 85k Q 500kHz
GND 40k Q 1000kHz

FH 2% 18kQ & 220k Q 200kHz 7 2200kHz

FECL R IUFHERL R |, FFoRAIRARF & RT/ISYNC 5| JH¥ & 1444

o BT ( PFM )

o RERFIEIT

o JE SN AEAT

o HLIE PR 4 ik

TEFTA XSS |, FFRMRPTIR |, X EWE RN T RT/SYNC 5| JHgmFERIE ., EXEEHT , fFHH
JEARFFRRE | (E1E IR RS T 0L T R4

X L2 T AN ERBUEIS (PLL) , PASZEL 200kHz %] 2200kHz 2 a1 [E2E |, 37 RT B4 3] SYNC ##
Ko BEHATFISINEE |, ¥ 7 B 85 5 & 2] SR K T 805 T 100ns /) RT/SYNC 51, B8iE 5 4R i 2
TRy /NT 0.9V FUR T 1.7V,

TE[AI 75 2 RT #AH1 SYNC BN, B 6-3 Fianit) RC HLEE W] F T8 RT/SYNC 51, (HAEM s
gL ] RT #UH3E F . RT/SYNC 5] A /SE 43 GND/EZS , H TI @ 1U# ] 100pF [ 2828, i FH A B
RC HLEEHS , RT/SYNC 5| L5 5 IR IE L 20 38/ 0.9V FILRF 1.7V,

SYNC | | RT/SYNC

& 6-3. SYNC R E

Bk
o WREEhRET SYNC & TiE 3R , TPS543x21 ffi ] SYNC i 8k TAF.
o B BENRT SYNC KA TIEFRA | M TPS543x21 ff B IAR &0 (3£ T RT HLPHSZS ) TAE. 4
SYNC 5 ib TG sk A, TPS543x21 7£ SYNC #: K T4k
- R SYNC W4l i SE E ( 200kHz £4) 2.2MHz ) , ] TPS543x21 7E e & 45 % ( 200kHz.
2.2MHz ) FT{E.
- JEATHIA] , SYNC e A dliE .«
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6.3.6 fHE

2 TPS543x21 £ 54 o [F 25 ) FCCM #30F LARRS |, w] LUEE 7R INERE 2 MODE 5| i () HL 75 a5 R G AH 72

e

IS, R NGB FR T EMIPERE -

el 6-4 from. ZEMMBIIGRE)E , LA SRR EA

o MM IIRE BT THE 2 LR G 2 AR IR e e as 3t
Kl 6-5 s 1 AHAS UnArT£E = B I B e 3R 1) — g A\ I 02

NGB BAHE AT DA 720 3 1+, Hoht Cyope /&2 MODE HI%ZE , 0 Z2AHFEE . & 6-3 JE/x 7 ARSI B 1

HL A E
6 —28°
CMODE = T3585 &)
RMode
Vin DT VIN MODE ﬂ{\/g
C lode —
C|N Mod — .
} GND SW |— ?T > Vour
— Resr
Ve [>— EN FB Cour
Ry — Ress
r{ — ssiPG RT/SYNC F—<swne
— CSVNC — —
& 6-4. tHEHIEREE
Iint
Vin[>—> BUCK1 |——{"> Voun
—1{SYNC1
Iinz BUCK2 |—{"> Vour
—]SYNC2
Ins L BUCK3 |—{"> Vours
—SYNC3
SYNC IN
IIN1 IIN1
[ 1 [ 1 [ 1 [ 1
el B — e —
Sl — [ 1 e [ 1 L
IINJ:III ‘l_l_‘ ‘l_l_‘ IINiaII
Without phase shift With phase shift
& 6-5. MHB#EIENH
% 6-3. HBREX
Z1i MODE H7A% , pF 1, B
47pF 90°
68pF 120°
120pF 180°
180pF 270°
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6.3.7 FHH W HRIEHE

A EN SIBIAT SO i SOOI D RE. 2 EN 51 B0 L Aol i RE B (B L VEn rise I, TPS543x21 145
TAE. R EN 51 gh RASH B E AL Ven_parl AT, RRAR 2T IR IR A SCITAR AL

EN 51L& LRI, BT LR EN SRR PS8 . LR 7 ) EN 51 AT —
A B 25 4 AP B 25 GPIO i HH 3% 4 5 %31 O B

TPS543x21 TI7E VIN 5 J_ESEH 3 R E81E (UVLO) HLER . 24 VIN 51 L H B 22 93 Vi _uvio BIME LA R,
AR . I8 ViN_uvio BRI MR HT LRy 200mV . SR A 7R 22 VIN S R SE Y UVLO BIfE
T LA 6-6 T RECE EN SI. AT UVLO ThAERT |, TI @t BCKHR i E B & K T 500mV.

EN SIBRABUNG BRI 1, , %A HCR EN SIRIEIER RS i EOVEARERZ MR e B A . 24 EN SRR
AL RE AN, IR AL | AT UVLO Zhg iR i k. (MRt 4 Ariest 5 kit 5 R1 AT R2
FE4RE UVLO BME FHIME. R1 A R2 R85 TokZJm , W RAdE 752K 6 115 Ve , RSO Vin I 2K T
5.5V,

Device

6-6. AT Vi RIEB{E

VEN_FALL

VSTART X Yy pisg ~ VSTOP A
Ry = =
U (1 ~ VEN_FALL)_H (4)
p VEN_RISE) " 1
R{XV
R 1 XVEN_FALL (5)

2 =
VsTop —VEN_FALL + R1 % (Ip + Ih)

Ry XVin+ R1 X Ry X (Ip+1h)
VEN: R1+Ry (6)

8

I, 9 0.7pA.

I, 9 1.76pA.

VeNn FaLL N 1V.

VEN_RISE N 1.15V,

VsTarT A& H# A L E
Vstop 722 A BN B %

\
4
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6.3.8 S B H/E 50 Hithi B B 5

24 TPS543x21 ik MODE 5| JHIfic & & SS ThAEH , TPS543x21 () SS/PG 5| il - 5 A PR 2 i ik /) BIX 5 2 44 £t
BRI BRI I o X SE B ] PR ME HLJE VRer B SS/IPG 5 i R A A3 H R A v H T, AR S 3 1
T . SSIPG B I Z i 1 H A S ST T RS BN E] . 1SR B — AN ES BRI RE | T RSN S E B
R, AR LLR AR, itHER)E s E (tss, 0% £ 100% ) 5%Ja 5% (Css)-

Cgg XV
SS REF (7)

tss = Tss

Hp

* Vger N 0.6V ( WHEHERLE ) -
o g NI LR, TE N 5.5pA.

W R SR B TR S, SERBTF DI, RE NSRS HE R KT B R Vig B A & FFURIZ 5 T+
e ITT TR e B g b FE A A . R SSIPG 5| I H BH 4 e 28 T DLSZELNT 5 — AN B VR R R
B o

6.3.9 HJEIE%

TPS543x21 FL & N PG DIfeS , SSIPG 5l A T4 th i 2 75 LA 23 7K. PG {55/ T2 4 B
f R s Frdztil. PG SRR, 72— LR Bk B B AEFMRT 5.5V K 5. THEWEH 10kQ
£ 100k Q [ EA PSS . 1Z AT AL 4mA [ HLE R H A6 E HZ AR 7. £ FB 51 R T N
FAMER S (Vrer) 19 90% A1 107% 119 HZeid 70 us BIHURIERH 5 , PG ¥ A NS BHPTUIRE . 24 FB 5l E
R T W E AL ) 85% sl TR ME L ) 115% , B R AEROCHT. EN K. UVLO i, PG 51 1E
13 us FIHURIEN [E]J5 Pehifl. VIN bZ— Bt | A efE PG Sl I{RFFIK T

% 6-4. PG IRE
PG Z#ERE
R
[ 27 i
Veg A2k V J
BA (EN = BHT ) FB J‘ PGTH

Veg 2K VegTh J
Sl ( EN = {fiF ) N
UVLO 2.5V <V)\y < Vyvio N
Kl T,>Tep N

IR bR VN < 2.5V J

6.3.10 RAZ-FIFNT i), RAZKBTHT I FISE T E

BRI 18] (ton_ win) A2 U O AT LLAG e ) S AN 8] . TPS543x21 H11) ton vin B 70ns. fefid 5C T [a]
(torr_MmIN) A& fe 0 5 AT DA S T 7R e R R SN (] Torr_MIN BHEN 114ns. £ CCM BTHAT , ton_mIN I
torr min R PR RS 3 BTG | 1A T SRR IR

A SR ITIR I e/ 2B O

Dyin = ton_mIn X fsw (8)
AR TR A R s o

Dyax =1—ton_min * fsw (9)

SR E PR AR AR, eI IR I ROR Vi 4

£
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Vour
VIN_Max = (10)

tON_MIN X fsw

TR I T/ Vi N

Vour (1)

VIN_MIN = T=555 3y X Fsw

£ TPS543x21 1, ton_ min BX topr wmin Bl A )G , B RAIIIERITIR T 58, 3K AT DUSER fe ok o 42 LU B P AR dm s i
il =

I ) 2BEE Vi BRI . AR ] P ton min S5, TFRIFR B TTARBEAC |, RN Vg gk 2ETH
PR T L, T Vour IREFERF & U722 8 AR RGN -

BLEAR Vin S50 T H Z R S A b, SRR 0y SethadE il . ESFIE S tope min e, PR FRAT , ATTTAR
P i FEa 9 RERK K A b e TRV B TPS543x21 it v BEWS 7E Fi IR HL . VN KR B I 175 40 R
FERASE , T SEBLEAR A BUE o AR R AEMRITIRIITEDLT | fow WD, Vi max FTHR , T Vin_ win R B
fi%.

6.3.11 BATHT it

HNEER EMI, TPS543x21 51 1 JRAUIE . £3h i Bl # 72T RAUR 1 £8% (A fe) i), | i# Y 10kHz.
JEAB) B (A 3 I A L BAT (5] R SR IS AT (10 2 A 58 98 B A3 L P 20 B3R RV B ARy 58 R IR UEEARD R B 1 -7
Jos 1 MR . 18] 6-8 o T RER LA LR o 154,

fmax = fc x (1 + 8%)

Center Frequency fc

fmin = fc x (1 - 8%) ’—I—r

Modulation Frequency fm = 10kHz

Bl 6-7. R K
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Energy |

[

fc Freque-Vncy
K 6-8. BEESMEMAKIRX K

6.3.12 L/ERY

AR — AN I R R (OVP) HLER |, DUEE B K PR by /Dy BB ik b . OVP ThRE S K FB 5 LR 5
OVP {47 LI R o8 K PR EE Mg A i b n S FB 5] B KT OVP BIE R 115% , =il MOSFET #4%
BH , AT L FE A VA i ) 9 B R B B bl o . 24 FB B R P A T OVP BIME I 2R vy | I fu iy
gl MOSFET 75 F— AN Bh A A Si@ . BhIhae & — D8Ry

6.3.13 WRAIRERY

TPS543x21 H& & [ U E A FUEAS UL IRAE , WSS R B BANGEHEOR Y, IR PR Bl B K . AME IR
BIRAEL VT 977 L P JE A P O RS SO (R A T W LA 25 (i PR EL IO B[R] A, DABR i e e (0 i K B LA 5
HMEET XS R I B A T TS

2 M RAEBERE B BRI TR (ton_win) IR, E2 AT B S IF o R , o U O A e L P 370 A2 VA P 97 B
1B s umr HIPRA . BEAL , SEHE XS SR ARMIT 5 0 i i BEAT AL DN AN 4% R o) ), s 4 T
B o

BEFE B, SIAE A RS IR AAEE T N B Z AT A PR T s i BURL, AR IR R &
REFSIE |, HRIRES R LT BMR T A EBRBIE s umr , BRI RSW | RIS AESEX i ) 5 &
e RAEXMATAN, AE R RE I B Z A, AT SBOT R TR, 3t — D e SEBOT IR 4k
SRR RS DR E . BEE LB N, PR R RS R B R AR I, A A B v ) R A PR A
lhs_Limim,e MURURFRMEG | PG 2 B BRAR , il it I 2 R PR B AR IRV o AT R e i ) B K i
R, RYE AR 12 L OUME . B8 IR HE N BRI, Ao o AT SR 4k 8 R B, T g 4 PR U
TRIFLERZT lomaxe W T —FEOL , A2 a0 AR AR S0 AR, WUAT DAAE A B BRAE 2 i fish e 0] R 97
PRME. fEABIH , J7ia 13 45t 1l SOt F A

Igs_LimiT +ILs_Limit
Iomax = —= = (12)

(Vin—Vour) _ Vour
lomax = Ins_LimiT = 25 Tx oy X Vin (13)

UEAE , SR HO B e T 2 FB R R R Vyve BIELAT . Vrer 19 65% Afilk RAGEER 1, JF LS DL st
(R Wy 2 I 8] (SRR DY 256 us ) |, WU AR HE NSRRI . RN AR 2 12 I 52 5K W I 1]
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(10.5 x tgg) WASIEITIR |, AR5 ABRE S ) HE N IEH B8 o o sl R A5 DU AR AEAE | S 72 HL R B ) N
IBAT , IR RRRT . R EO R EUE B G DL IRAEAE | IR R . AT B URT LR iy R 0 2 B B Y
B FEAR AR AF AR o Ao ARSI DU BR S, A P B W RO IR W A s A

f£ FCCM T, AL/EES IR AT L2 . 2 e R IR 97 AR BRAEL s e I, IROUTT SR WY, mMioT i
SERGE , A ORI O S 32 1 K I S LA -

6.3.14 #Ehr

FAFMAEIR (Ty) HA MR AR . iR T, g 165°C (( MUAUHE ) |, SRFSEARSCHDIRES | [ m il Ak
M= FET #e kM. =4 Ty A 30°C ((MRUHE ) HERHTR LRI, Fads NHOR ST a6 Ik B IR H 1817

6.4 B IhEEAR
6.4.1 ¥

B a2, TPS543x21 £x7F CCM. DCM. PFM F1 FCCM #i 2z (Al b #k . RHE Ak R miE ol , TPS543x21
SMEF LR — A

HELE IR (CCM) « FF MR, FE R T I IEH f B R S0k i — 2

Jpist FIBR A (DCM) : FFRAR[E 2 , CCM 1847 T sk F i/ T i A v Jl i i 8o — 2
Bkt R H R (PFM) © BT, TR R %

SR FIE AR (FCCM) « MR 2, BIME7E R S35 R 2 Wit

6.4.2 E 17 ZIE1T

AR T IS I RS FRIRL I — 2P, TPS543x21 R HEL: Rl (CCM) ig17. 76 CCM FigfTh , il
o DU E A UM R ] o 22 R R pE S, AT 48 f) S 8y m 0 01 0 ) L T SRR Y € R 2 B T 97 R
VAT DA S /Nt LR S0, JF H TPS543x21 A2 5A. 4A. 3A M KIS H HL

6.4.3 BRIPHEH

24 MODE 5| it &~ PFM # |, TPS543x21 &R M I T LAk AR ) (PFM) #0217 , e Ft
B

IR T CCM TR UG i BRI — I, 330F DA E: S i@l (DCM) i217. 1 DCM Igf7F , ik
R R Is 7o I, RMIDTF R RH , DMESRERCR . SRAET 5EH CCM Bz Tt , DCM #La{n] /b
TFRAAFER I IAFE

HIR BRI, W filk PFM X, AAERF @ RCRIEAT . IR B m T ¢ Sl I 18] (ton_ wmin) B /N4
EHEHI (Ipeak min) I, SRS BEACIT -5 DURFF LR AR E . 76 PFM BT | 80 RiR TR, i
R 2 AR oo |, DAME R ER R g . PFM 384780 F |, T IR SRR AR |, P e fidess Lk —
IR . T4 A LI EE A B AN il SR A RS SR AT, IR e N PR AR 21 S 18 47 48 rEL IR 2 B 87 FH D 3 A o
LC BEk 2 AR LM AR AL

76 PFM #5250 , mfll MOSFET 78— Nak 2 fkp ok b Tl , ARt . S8R I RFSEI (A EBT J 10ft F Hs
A% Vrer TR IS TE] o 3@t 22 F RS R W B T A 5 e, o 22 f A I 2 SC I MOSFET LA BE KRR B
B RO o ZARE ATl 7E B A R U R T R R N YR A, IR m R S kR . X RERETE
B K A HH H R 8038 R AT AR PR T SR AR T SEE AR & U 132 TR0

6.4.4 FEHELL-FiF 1)

24 TPS543x21 fit B NAER 715 N UL FCCM 1847} | JF I8 S 78 B A H 3595 Bl N 4 FF 7 —MESE KT
BEAE R IE A 7 B AR A ) T AR R R S0 IR (H AR R B R R T ISR B R . X T 5 40
NEFH IR =0 BT 3 G DR T AR R R A m] TRV A T 5N e R E I A A . RS I R E B
T3 ] R R S
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6.4.5 [FfEET

AT AT 28 s 2 5% 11 S B8R 1k RE 7 52 T 28 MOSFET 1) Rpgon-~  FEL/ERE 0 B IAT R FELART 42 1] 2% RTS8 () e oK o 2 LU 2
Wi A N FE s P e RIS, ) MOSFET IS (R T b B e /IME . B MBS |, TR ] R o
BIARGE | W RS TR T RERIRR IRV 2 Abe Ny TSN R, TPS543x21 2 H B R IRIT R4 (il
BRI DI RE ) LA INSEPr 0 23 e R 4ERFRS e, BRI A0 21 e K PRAE

6.4.6 AT -GN I E1T

FEANTF R e 2R A — AN o T 428 @ I ), 22 0F ) 55 4 ) P B R G FRD [ A S 3R R B I B) e, X it n—
MR G, BRI A — AN RN b . 7R SN U MG A H R T B B R . O TR K
INETEE S, TPS543x21 £ 7655 Bl 5 i T 3 I 18] BR A1) B [ Bh B TP AR . xR, B3 d vl DAZE B KA HL IR
R T AR AT g A R . R AR AR TR 2 AT, S BAR 2 2URA E 45 5 B e R s PR AU N R e il BEAE
ton_min FH fow FIEATETT 5.5 HiHR .

Vour
ViNSE ————— 14
IN=toN_MIN X Fsw (14)

Bt N B 3 0, R OCSS@ IR (sl ) Sl DA i R . 2 S E i [k B R SN A (ton_ win)
B, PR S TR, 1 SiEm R AR,
6.4.7 FEBFERC

EN 5| A SR A S TR/ B IR . 24 Veny (KT HLAE 1.15V i), TPS543x21 AbF kWi, #5418 KH
VIN UVLO {47, Witk Viy BIEMET % B8 UVLO H-F | Firdstha oG,
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7 AL

#HiE
PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

TPS543521 J&— ki B AR W [A) 20 EL UL B B I e s o R P ] T K 50 e F) LU N, P 2 0 D LR A9 B B
Mg, RO HLR Y BA.

7.2 RN
N R R R S AR DGR . AR (E y TPS543521EVM PG BHLER I . AHI /45 T Wit id 2.

Ul

VIN=6Vi- 18V 5@ TP1 ! TP3 VOUT = 5V
2 VIN v 5 8 _SW ~ vouy vouTt 1
o VIN sw ul
1 LR R L.l Yy L g~

3 FB G
FB
i C1 —=C2 ==C3 ——C4=—=C5 EN 2 c8 Cc9 C11 i7)
S?sz 35\«T35\-T35\=‘F)0n;|'32,,y ——= EN s /pG |- 2RSS - 49.9 Soup 22uFX 00nF
3 10uF | 10uF | 104F 50V RT/SYNC — o o
LGND [ 10u u u RTSYNC 1 | prevne i _—
RS —0 —
MODE 7 4_GND c12 = i
== ~———"+ MoDE GND 30.0k Bode oNp  TP9  TPa s
GND TPS543521RQFR 1 GND  GND
e 50v
GND GND 12pF
. c13
RT/SYNC PG/SS
(S)YNC_| SSIPG O_j ODE
100pF TP7 R o7
100k 33nF
25V
[I-ono ds GND ESF $R9
P 0
1
GND ouT
——C6 =
10nF GND
GND
Lo
&l 7-1. TPS543521 5V #ii . 5A 54t
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7.2.1 #itELK
TNRER TIZN AT S
R711. ®iHs%
S FAE BAME  AAUME  BRE| Rk
Vin LIPANGENES 5.5 12 18| VvV
Vour LinfagicNay 5 v
lout i IR A 5 A
ViN(ripple) NS HLE 400 mV
VouT(ripple) i H S FLE 30 mV
Fsw SIES kS RT = &7 500 kHz
tss B B[] Css = 33nF 4 mS
Ta BT 25 °C

7.2.2 EA

7.2.2.1 f§if§ WEBENCH® T HAIZEEHit g

& Bh TPS543521 H-1¢ Ff WEBENCH® Power Designer £ & 5 il %175 %
1. HABEABARE (VN BT BEE (Vour) Mt IR (lout) Z3K.

2. fERCALSsREL |, AZ B RBEES A, WRCE. ST ATRA .
3. BRI BT SRS (T1) HoAh T 47 (iR v 5 kAT L.

WEBENCH Power Designer $2fit 7 @ Hl| [R L |, 3231 T SEBF A& Aot D5 i kLS

EZHIEONT , WTHAT PLU T EAE -

o BITHAME , WEEERTLLL BB

o BITIEREMTE , TR EEERIATERE

o W R AR R 5 ZULUH H CAD # S H

« FTEI PDF #& AR BEiHR S I 5 R HE L2

% WEBENCH T HIHEZ/E L | &7 www.ti.com/WEBENCH.

7.2.2.2 Sy H K R H AR Y

i R TR AT B A Y SR FB OS] IR R B TR RS AT R E . T B UCRHABZE AN 1% SRR B . 5
2 K 7-1 N HREEE , RS A 30kQ JFEE , HEH LI AR E R4 N 220k Q . N T HEE RN R |
EH M AT REA S WIRERK , BHRISERE SRS |, JFH FB fi N IE B4 s iR
ZWHIRE

Vout —VREF
R4 = W X RS (15)

F7-2 R TR i R R AR U .

7.2.2.3 EFFT LA

IR TF AR I 7 UM 3 P R RN AR 1 RS i T A2 o v /N ) F R B A HE FE R 8, (RIS
B E IR . A, BRI MR B R E BN S |, @ 2SI &S RS RCE , LA R f
P T 500kHz [ s, #kg R10 3% RT 5| &= .

TEER , PR Z R LS 7 pg RS , a0y 6.3.10 AR -

o AEREE IR O I B R S N TR

o EINHE

o EHHEE
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o FEAIPR I

7.2.2.4 K53 EEREE

BRI Cgg AI PATEIR ) K25 F # i FRARVRA L. IX BN C7 ®FE T 33nF , X oW A3 ] tgg R E N
3.6ms.

7.2.2.5 $rH BURERIR R

HURES i R B 2402 FUR WA RMS L. FRUBGEE T BT i AU I (E SOOI Al , ATiE iR 16 i
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TRERTHEER LC HE.
% 7-2. TPS543521 {j## LC A G
Vout(V) fsw (kHz) Rrop (kQ) | Rpown (k) AT RAE L (1 H) #A Coyr (1F)
500 47 44
33 45 10.0
1000 15 44
500 5.6 44
5 73.3 10.0
1000 22 44
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AR BETHIERE T =4 Murata GRM32ER7YA106KA12K (10 uF , 35V, 1210 , X7R ) L& 4%, 12V B NHE T
AR ARG AHBE N 8.78 uF. AN BAEIE T M MmALOE B . RN 24 B AL
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7.2.3 Wr/f 4%
VIN =12v , VOUT =5V, L1: 5.6UH ) COUT = 44|JF ) TA =25°C ( ﬁ%jf%ﬁﬁé% )
100 1
90 - B 0.8 —
,/ ' — FCCM
80 0.6
/ ~
70 % & 04
£ 60 8 02
§ 50 (_g 0
Q > i
£ 40 € 2 \\
i ,/ E \
30 ) S -04 \
d \
20 P -0.6
10 - 08
0 -1
0.001 0.010.02 0.05 0.1 0.2 05 1 2 345 0.001 0.010.02 0.05 0.1 0.2 05 1 2 345
lout (A) lout_Set (A)
& 7-2. %% (FCCM) B 7-3. ABIFER
O
79.3°C S$FLIR
& 7-4. TR 5 S BRRAIRIR R
B 7-5. 5bIREE , Vin= 12V, loyT = 5A , fsw =
500kHz
! EN 2V/DIV !
VIN 5V/DIV | e LR S — '
' ‘ VOUT 2V/DIV :
VOUT 2V/DIV e } e 5V/DIV i
PG 5V/DIV
Inductor Current 2A/DIV, | Inductor Current 2A/DIV
I 1.6ms/DIV 1.6ms/DIV
E 7-6. *ﬁxﬂ‘:f‘ VIN\ IOUT =5A B‘]ﬁiﬁb @ 7-7. 8 EN B@Eﬂ , IOUT =5A
30 TR R Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS543321 TPS543421 TPS543521
English Data Sheet: SLUSG37


https://www.ti.com.cn/product/cn/tps543321?qgpn=tps543321
https://www.ti.com.cn/product/cn/tps543421?qgpn=tps543421
https://www.ti.com.cn/product/cn/tps543521?qgpn=tps543521
https://www.ti.com.cn/cn/lit/pdf/ZHCSY04
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSY04&partnum=TPS543321
https://www.ti.com.cn/product/cn/tps543321?qgpn=tps543321
https://www.ti.com.cn/product/cn/tps543421?qgpn=tps543421
https://www.ti.com.cn/product/cn/tps543521?qgpn=tps543521
https://www.ti.com/lit/pdf/SLUSG37

i3 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS543321, TPS543421, TPS543521

ZHCSY04 - MARCH 2025

VOUT(AC) 20mV/DIV

SW 5V/DIV

\\\\I\\\\

VOUT(AC) 20mV/DIV

SW 5V/DIV

»VMW

THOUCtOT COTTENt U o R,
DIV

B 7-8. 2% , lour = 0A

4ms/DIV

Inductor Current 2A/DIV §

@ 7-9. ﬁ%? , IOUT =5A

|

1us/DIV

VOUT(AC) 200mV/DIV

VOUT 2V/DIV

—aT

Load Current 2A/DIV

A

N

f

@

S

@710 FEBESI N |, 0.5A & 4.5A , JEI2% = 0.8A/

Inductor Current ZA/DIV. i

100us/DIV

& 7-11. Vour M AR

20ms/DIV

VOUT 2V/DIV

Inductor Current 2A/DIV

[
S

20ms/DIV

| 7412, Vour BEEKE
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, VH RGBSR T B P A i R AT

[N RNA =S/ AR E R ES I R

o ERERBESE VIN AT GND 51 100nF A SR . AXRHEAGEE |, ES6H 1

ST 7.2.2.9,
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B8 K B R AL S 18] DR R A\ i AR

TI VORI R R B2 T e RS 0.3V X AE AL T, it e A 25 dd = i o) % MOSFET
MR TR . A R AT BE S S BON AT BN IAT Y, I OL S, FTRE S BUR AT W SR BT fo VR
FTRENE , MIAE VIN A VOUT 2 R Y 4Rp 2 A8 i A i/ e 4 2 ol [l S Rk g A

FESELGIENL T | B33 10 N o 3 F RS o R i 2% (TVS). —RUb 3 A I R A1k (R ) o A
FEVUE TR A IR E A8 2 TVS Ml i, R AL T B B AR ARAIE . Rz B /N TR e s i B S
VU B PR S I SR CR W BT

i, HTHAMRGHIE |, AR i N A JERRS |, XA RE B UL B Stz | BRARZ kS
OBT.  (AN-2162 FEHMEHEL Bl B3 (19165 EMI (&) ( RLFHTFM ) 3-8 T — LRI F G s it N
TR 5

7.5 FiJF
7.5.1 i/t 5

AT B EL I e85 (0 PCB A i T SE ML it A Gtk ge Ml 5 A 2 X % . PCB A1 i AN R AT BE SISO R 47 B
BB RIS AT RO . RIME R4 a3 IERR Y, PCB A1 R A R R B R M Bt i KA 720 BeAh , B HeaR i)
EMI PEREER RFERE EHUR T PCB AfiiJa . fEFF IR FeHas T, SCHER) PCB TAE 2 i A\ F 2 a5 A IR TR 1 34
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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 ©)
@ )
TPS543321RQFR Active Production VQFN-HR (RQF) | 9 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 150 321
TPS543321RQFR.A Active Production VQFN-HR (RQF) | 9 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 150 321
TPS543421RQFR Active Production VQFN-HR (RQF) | 9 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 150 421
TPS543421RQFR.A Active Production VQFN-HR (RQF) | 9 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 150 421
TPS543521RQFR Active Production VQFN-HR (RQF) | 9 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 150 521
TPS543521RQFR.A Active Production VQFN-HR (RQF) | 9 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 150 521

@ 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 Tl RoHS Statement for additional information and value definition.

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

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

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

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

Addendum-Page 1


https://www.ti.com/product/TPS543321/part-details/TPS543321RQFR
https://www.ti.com/product/TPS543421/part-details/TPS543421RQFR
https://www.ti.com/product/TPS543521/part-details/TPS543521RQFR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 7-Nov-2025

Addendum-Page 2



i3 TEXAS PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o 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 O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TPS543321RQFR VQFN- RQF 9 3000 180.0 8.4 175 | 2.25 1.0 4.0 8.0 Q2
HR
TPS543421RQFR VQFN- RQF 9 3000 180.0 8.4 175 | 2.25 1.0 4.0 8.0 Q2
HR
TPS543521RQFR VQFN- RQF 9 3000 180.0 8.4 175 | 2.25 1.0 4.0 8.0 Q2
HR
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 28-Mar-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS543321RQFR VQFN-HR RQF 9 3000 210.0 185.0 35.0
TPS543421RQFR VQFN-HR RQF 9 3000 210.0 185.0 35.0
TPS543521RQFR VQFN-HR RQF 9 3000 210.0 185.0 35.0

Pack Materials-Page 2




PACKAGE OUTLINE

ROFOO09A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

Iﬁ o

=
ro

PIN 1 INDEX AREA /

1 MAX

(0.1) TYP
yls

5 0.9 j
]

| -
| | 12
| r J
| I

PIN1ID / o] | s Lgxgg

C0.15 3X . . @
7504 & 0.1M|C|A (B
0.3 0.05M) |C

4225248/A 09/2019

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.
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EXAMPLE BOARD LAYOUT

ROFOO09A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

i (1.85) 7‘
3X (0.25) —=—~f
7X (0.55) — ‘ 9 8 }
9X (0.25) — ‘ Dl ‘
I T%ﬂ i ‘
) ‘ i N (1.3)
4X (0.5) | _
2X PKG i ! f—% (03) JL
o s S S s e
| | (0.45)
. ! |
e TR
| (1)
(R0.05) TYP ‘
¢
PKG
(02

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 30X

SOLDER MASK
0.05 MIN OPENING

0.05 MAX METAL
ALL AROUND j ‘* / ALL AROUND "] METAL UNDER
| , | Jl— *‘\1 SOLDER MASK
™\ SOLDER MASK \ '
OPENING

N — — O ~__
EXPOSED METAL — EXPOSED METAL
NON- SOLDER MASK
DEFINED

(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
NOT TO SCALE 4225248/A 09/2019

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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ROQFOO09A

EXAMPLE STENCIL DESIGN
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK- NO LEAD

7X (0.55) —| 9 ‘ 8
9X (0.25) — ‘ R

(1.85)

3X (0.25) —=—~

(1.3)

4X (0.5) !
(0.3) l
PK r—‘ﬁ

2X Cﬁii R e e e ==
(1) T — T

i \ (0.45)

N N ! |

e —— ]

Xr | 5

| @

(R0.05) TYP ‘
-/ |
Y
PKG
0
SOLDER PASTE EXAMPLE
BASED ON 0.100 mm THICK STENCIL
SCALE: 30X
4225248/A 09/2019
NOTES: (continued)
5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
Texas
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