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5.6 SLAVREE

VIN =12V y VOUT =1.2V s TA =25°C , BOM = iQ 7-1 , ( 5%3?%35%% )

Vout (1 mV/div)

400
Spread Spectrum Modulation
360 — OFF

Vour Ripple (1Vrms)

Bl 5-5. %% 1 L-C 3 #2 )51 Vour 80K

T (TR RTTT R TTYY F TR TR Y
0x10° 2x107 4x107 6x107 8x107 1x108
1 ps/div Frequency (Hz)
P AN o
12VE12V, 24 1uH, MHz {0251 4 LC 12vE12v,2A  1eH,2MHz 1A LC
. . BW = 10kHz
B 5-1. 55 1 4 L-C A2 5/ Vour S o ;
Bl 5-2. % 14 L-C JEBEZJ5 M Vour 8L FFT
20
Spread Spectrum Modulation
18 — OFF
16
2 14
> o
3 Z 12
z 2 10
< k=
5 L
= 2 s
4 ;k i T
2
L " N L“#*“.
0
0x10° 2x107 4x107 6x107 8x107 1x108
1 ps/div Frequency (Hz)
12V £ 1.2V, 2A 1uH, 1MHz %1 FI%E 2 4 L-C 12V £ 1.2V, 2A 1uH, 1MHz 51 ME 24 L-C
N . BW = 10kHz
[l 5-3. 35 24 L-C WP LRI Vour S0B » ‘
E 5-4. 55 2 4~ L-C JEH B2 51 Vour 808 FFT
400 -
360 Spread S;idrugFll\:llodulatlon
320
2 280
> o
2 2. 240
z s
[ 3 200
- k=
E ﬂé 160
S 9 120
80
Rl 11111 |
0 [T T PTTTV YTV PPV PR R T
0x10° 2x107 4x107 6x107 8x107 1x108
1 ps/div Frequency (Hz)
A L-
12V &£ 1.8V, 2A 1uH, 1.4MHz 4 14 L-C 12V £ 1.8V, 2A 1uH, 1.4MHz N1 4 L-C
BW = 10kHz

Kl 5-6. 55 1 4~ L-C yBI 22 J5 I Vour 80U FFT
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5.6 JLAURHE (52)

VIN =12V y VOUT =1.2V s TA =25°C , BOM = iQ 7-1 , ( B/%E”E%ﬁﬁa% )

20
Spread Spectrum Modulation
18 — OFF
16
2 14
> o
3 2 12
E 210
g te
2 5
s S 6
il
2 | n
A P "y Y Aedb iy
0
0x10° 2x107 4x107 6x107 8x107 1x108
1 ps/div Frequency (Hz)
12VE1.8V,2A  1uH,14MHz 451 f1% 2 4 LC 12VE£18V,2A  1uH, 14MHz  F1RE 24 LC
. . BW = 10kHz
B 5-7. % 2 A L-C JEWBZ JFHI Vour 80K . .
&l 5-8. % 2 ™ L-C MBI A Z 5 I Vour 8L FFT
400
Spread Spectrum Modulation
360 — OFF
320
2 280
—_ o
§ Z 240
z % 200
S ' 4 3 120
80
40 il |
0 11 1NN NI R R TR T T
0x10° 2x107 4x107 6x107 8x107 1x108
. Frequency (Hz)
400 ns/div N
12VE33V,2A  1uH,22MHz {14 LC 12VE33V, 28 1uH,22MHz - {UEAALC
. . BW = 10kHz
B 5-9. 28 1 /> L-C I8 Z 5 Vour BL8 . ;
B 5-10. %5 1 4 L-C dEB#EZ J5HI Vour 8L FFT
20
18 Spread Spectrum Modulation
16
2 14
= o
3 2 12
£ 210
- S
= [N g g
3 5
> S 6 I
4 i : o |
2
o p l B adl ey Al
0 ﬁ_‘ -
0x10° 2x107 4x107 6x107 8x107 1x108
400 ns/div Frequency (Hz)
12VE33V,2A 1uH,22MHz  #$1 M 24 L-C 12V#33V,2A  1upH,22MHz 1A% 24 L-C
. N BW = 10kHz
B 5-11. 55 2 4 L-C IS B2 SR Vour 8L
B 5-12. % 2 A L-C JEBEBRZ /5 Vour 8L FFT

iia Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TPS62914-Q1 TPS62916-Q1 TPS62918-Q1
English Data Sheet: SLVSHW9


https://www.ti.com.cn/product/cn/tps62914-q1?qgpn=tps62914-q1
https://www.ti.com.cn/product/cn/tps62916-q1?qgpn=tps62916-q1
https://www.ti.com.cn/product/cn/tps62918-q1?qgpn=tps62918-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSVZ8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSVZ8B&partnum=TPS62914-Q1
https://www.ti.com.cn/product/cn/tps62914-q1?qgpn=tps62914-q1
https://www.ti.com.cn/product/cn/tps62916-q1?qgpn=tps62916-q1
https://www.ti.com.cn/product/cn/tps62918-q1?qgpn=tps62918-q1
https://www.ti.com/lit/pdf/SLVSHW9

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS62914-Q1, TPS62916-Q1, TPS62918-Q1
ZHCSVZ8B - AUGUST 2024 - REVISED JANUARY 2025

5.6 JLAURHE (52)

VIN=12V, Vour =12V, To=25°C, BOM =% 7-1, (BRIAESAH U )

5 1 = =
) 05 ; ”wuw =
1 \ Hm I~
— 0.2 7
q 0.5 ~ “/
Z 0.2 \ % 0.1
>1 . N S |}
z 0.1 = 0.05 i
2 005 \ z
< @ 002
o 002 & o001
% 0.01 2 : s
2 0005 2 0.005 m
P4
— Cnrss = open, 144 uVrms
0.002 | T (NS J70nF, 26.0 Wrs 0.002 | — Cprss = open, 154.5 pVrus
0.001 f — Cygrss = 2.2uF, 27.0 uVrws S S Sses 0001 | — Cnrss =470nF, 29.7 wVrus | Il | | |]]
0.0005 A ’ — CnRrss = 2.2uF, 30.2 uVrms
1x10"  1x102  1x10%  1x10*  1x10%  1x10®  1x107 0.0005 L
Frequency (Hz) 1x10"  1x102  1x10%  1x10*  1x10®  1x10®  1x107
12V £ 1.2V 1uH, 1MHz {1514 L-C Frequency (Hz)
g S 5 Y
NR/SS = 7 , 470nF , 22 uF , BW = 100Hz % 100kHz 12vE 1.2y 1uH, MHz B RIRIER RS
513, 40 R B S B NR/SS = JFi#% , 470nF , 2.2 1 F , BW = 100Hz % 100kHz
-13. 5 ]
K 5-14. S e % E SRR R
2 2
2 LTI ;
0.5 i 0.5 -
F oo ] Foo2
S o » S o1 /
> 005 \ > 005
g o002 g 002
; 0.01 &: ; 0.01
S 0005 S 0.005
0.002 | = Cnrss = open, 150 uVrus 0.002 | = Cnrss = open, 159.8 pVrus
0.001 | T Gnrss = 470nF, 20.6 uVrus | 0.001 | —— Cnwss = 470nF, 22.7 WVrws
Cnrss = 2.2uF, 20.0 uVrys = Cnrss = 2.2uF, 22.5 uVRus e,
0400015x101 1x102  1x10°  1x10*  1x105  1x10®  1x107 0'00015x101 1x102  1x10°  1x10*  1x10%  1x10®  1x107
Frequency (Hz) Frequency (Hz)
12V % 1.8V 1uH, 1.4MHz X514~ L-C 12V & 1.8V 1uH, 1.4MHz BRI R RR I B S
NR/SS = JFi# , 470nF , 2.2 uF , BW = 100Hz % 100kHz NR/SS = FFi# , 470nF , 2.2 1 F , BW = 100Hz % 100kHz
P 5-15. % e 75 25 B S AR A IR 6 & K 5-16. S e e 25 B SR AN R R
5 —m 5 —
1 | ]
2 2
1 1
T 051 T 05
= <
S 0.2 ™ S 0.2 S
i 0.1 i 0.1 L
£ 005 a £ 005 <
& \ 5
a 002 \ 8 002
2 0.01 Y 8 0.01 = Eias
2 0.005 i 2 0.005 i
0002 | T Q1 Sk 155 b 0002 | Ghese = e, 190 MV
0.001 [ — Cyrss = 2.2uF, 15.3 pVrws 5 V=] 0.001 | — Cyrss = 2.2uF, 15.9 WVrws [EEHE=EEm
0‘00015x1o1 X102 1x103  Ax10%  1x10°  1x10°  1x107 0'00015x101 X102 1x103  Ax10%  1x10°  1x10°  1x107
Frequency (Hz) Frequency (Hz)
12V £ 3.3V 1uH, 2.2MHz 14~ L-C 12V % 3.3V 1uH, 2.2MHz BRI R BRIE B2 I
NR/SS = 77 , 470nF , 2.2 uF , BW = 100Hz & 100kHz NR/SS = 7% , 470nF , 2.2 1 F , BW = 100Hz % 100kHz
B 5-17. fHi s 3 B SRR A X R B 5-18. i Hi s 3 B SR M ISR R
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6 4T
6.1 ik

TPS6291x-Q1 fIRME 75 | (IRSCI R0 [ [ e 4 s o2 [ 52 R AR st i o Bl AT — DR DRI A B2 E | T
IR PLTCEE S LDO (IR At . et ds il i A 2.2MHz. 1.4MHz B 1MHz BJF R ARE FEBUR Y o ok
SEHLALAR A o L S0 I A B S NI — AN RS 4 L-C S , R RAE oD B R R S0, IXHT
PO R AR REER BN LRSS |, R RN A A . NEAMERE L ik 50nH [ AN B R ER R RS E M.
TG EE B A RO RE |, SRR DRSS 5 T H L . TPS6291x-Q1 AR HI SCHF AT Ik R AR . 1
an, f£29 ADC ftHft , AR ATk ARG A5 HL. EH] S-CONF Sl BIBEE T AR FAT i Ay th 0

6.2 ThRETTHE R

PG VIN
1 |
L
High Side Current ,D
Veg Sense ~
T

EN/SYNC [ Undervoltage Slope Compensation 5
1oV lockout
B Thermal shutdown
? l‘] BOOT
Clock Detector
g f
MUX
I_ EN/SYNC MOSFET Driver

——P Anti Shoot Through 0—[] sw

Converter Control Logic

1MHz, I
1.4MHz, or
MODE S 4 Spect 2.2MHz
pread Spectrum MODE
> Modulation *
Low Side Current
. Sense
] PGND
Vin

Comparator
FB
2nd stage filter
compensation
VO
— | .

GM Amplifier

Start-up readout
S-CONF Vin
S-CONF[ B Register | . MODE
Selection
( Softstart  ~
R¢ >
R <
VRrer AAA P 0 3

0.8V VVv A4

A A4

Output voltage I
MODE — discharge

| | J- logic
J LJ
PSNS NR/SS
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6.3 REMEULEA
6.3.1 ZEEAI & (S-CONF)

% S-CONF 5| JHIMZ I f BH %5 e B 281 . 7 EN/SYNC 28y B P S i Ui 51 . 3847 J11R) 0 5 e a1 i
W EN #idi % 200mV LU REL VIN BEZ2ET UVLO |, <& iz S-CONF {H. 3 6-1 Bx T HFRAAR . A

VRS s e R R] A R S 00

DN R PN P R IE AN B L BELAE | 3R T RS A HLPH S S-CONF 5l Iz AR | JF HAVEAE S-CONF 5| L

T AT AT HL R 2%
% 6-1. S-CONF B4R EHER
S-CONF FFH A B3 Sy e SYNC
VIN 2.2MHz OFF OFF =
GND 1MHz OFF OFF =
4.87kQ 1.4MHz OFF OFF &
6.04k Q 1.4MHz OFF OFF 1.2MHz £ 1.6MHz
7.5k Q 2.2MHz OFF OFF 1.9MHz % 2.42MHz
9.31k Q 1MHz OFF OFF 0.9MHz % 1.2MHz
11.5k Q 1MHz EAL OFF %5
14.3kQ 1.4MHz BEHL OFF 7
18.2k Q 2.2MHz BEAL OFF %5
22.1kQ 1MHz OFF ON &
27.4k Q 1.4MHz OFF ON %5
34k Q 2.2MHz OFF ON =
42.2k Q 1MHz OFF ON 0.9MHz % 1.2MHz
52.3kQ 1.4MHz OFF ON 1.2MHz £ 1.6MHz
64.9kQ 2.2MHz OFF ON 1.9MHz & 2.42MHz
80.6k Q 1MHz [EERIN ON =
100k Q 1.4MHz SEAL ON 5
124k Q 2.2MHz BEHL ON &
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6.3.2 #1#1E55 (EN/SYNC)

ZAs BT EN/SYNC 5l fr E & kB, RGN LT RE R E |, @8 1.01V. B %84
J& , ML S-CONF 5 e B R W B TAFR . Mt R A AE SR R B AE R I ] tyeay Mo taelmy ZIHIE , WHRHK
JA B HLER S E Cnryss FRA ae BCE BRSO T R i s . S8 SN IEIR I 1] tyejay HR4EE FTi% ) S-CONF {H 1M AL
o KA H /N S-CONF HBER | J& 3h 3t IR i 8] 56 o

EN/SYNC 3| — M FHifE I Rpp. HEFHATE EN/SYNC 3] IASAE IR 5h 2 A% FE-F % 100 T B L 28k A 52 4%
HH R . Jash)a , FHREBHESKIF. EN BB K TG , 88 N SeWiibizt | Nz i P28 0 .

6.3.3 #51F/7¢ (EN/SYNC)

EN/SYNC 5| e H 28R 2D . BiteifE S im 2% 5 )5, #8045 FH sl S-CONF 51 I aC E . AMRET
B L AIAE S-CONF 5| BT % B I B0 FDESCRTE RN o« 248805 5 W B A N B 28 PR, 2842 AR
A b U 6 20 Y R Bh . LR AT BRI ST B84, EN/SYNC b 048 A T IR R4 2/ 10ps.

s 5 AT DU B AR e e 2 PGS |, JFH el LE RN A 2] EN/SYNC 5. 4MEB& 4 (i
517 o] A s ae e sh o | & 6-1 d s

EN —]
CLK _D—[] EN/SYNC

B 6-1. 5RMBIEREE S HP (7L )

6.3.4 7 4R

fii ] S-CONF 5[ AT LUJS Al sl A5 St i . DC/DC Heffeds S AETF AR T 7 A th LS 800 . 9 ADC B
s (AFE) LIy TS 2 72 M HH TG b 28 R & 25 B DA S AR AR B . AP T e ) 38 — 4 L-C DB &3 7]
R e Wi s (R BB AN 24 TP % 30dB

AR T BN S (SSM) 77 %, i%EH: 3] S-CONF 5 i B A ARYE % 6-1 BEATIESE. T PERE AL I
DLLE SE R AR Vi B AL 3 DT ORI o R 1 R SON AR AT SGR ) +/- 10% 0 3R 58 < PARIARN | %
SSM Rtk , L ADC [ oA Duisk 4 B AR 46 (FFT) Jim AL 0 22 G Wt A X A L o 6 F50F 18 1l
PR R B P AU, (T BEAL SSM. s FH EATL R S 34 mT LA RAEATG o R0 o RO S B, ] 6-2 o il
AU 1 158 1] SE PO Sk M S A (0 5 77 4% (LFSR) , LAEAERBENLA ORI AR E R A i — k. R 1 6-2 Jir
e JIRe
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fSW
Unmodulated
Spectral envelope of (single tone)

triangular modulation

(+/- 10% fsw) AN
- \
g \
= Spectral envelope of \
[0 . \
S random modulation \
= (+/- 10% fsw) \\
£ \
\
_________________
fMOD
Triangular
(single tone)

with random modulation

I |
[ |
. | |
Increased noise floor | |
I |
| |
| |
1 1

& 6-2. 3 4l

6.3.5 7 H

e TR P R P R AR T T S-CONF ¥ . it Al s I, it F s e RO 7 @ IOTBCE RS Rpys f
K. HrHB R REAEFASCHT . UVLO IR sk EN/SYNC #hs A% AT e H o

6.3.6 X /&8t = (UVLO)

N TGRS R R , SRR B T R BUE BE S R e N U B AR T RS R
)5, afFpids

6.3.7 BIRIEHREH H

ZarF BA RIEIE R . FB SIS & TARPKEIER) 95% Ja , PG I ymBHAs ; HRAR TARFK B R )
90% ( HZUE ) I, PG SIS ARSI NIRE . 3% 6-2 8 73 PG 5124 . PG 3R , Haue
VERLTUANEES 10mA. YR IR o HH 5 2 — MEREUEMIC T 18V AR R B & . K PG (55
AR BARK) EN SR, ATBMER PG 55X 24> iR LEAT I e fifl . inAMER] , PG 51 BIER AT U fRFr &2k
&, WA LUESRS] GND. PG fEAZ AR AP Z ATl H BAT 8 us HIHTAR KIS [H] .

R 6-2. BIFIEH 5| HEHE

PG ZHRE
e [ B fi AP
J A (ENISYNC = 2 T ) YFB = Ve M
trg ZJG VEB < Vpg J
Sl ( ENISYNC = {6HF ) 4
UVLO 0.7V < Vin < Vuvio 7
I Ty>Tysp v
IR Vi <07V N

6.3.8 SELRFIH 5 50 7% (NR/SS)

A BiZ 5| A B0 S A AT B AR e A RN 7 R B B R B R ALK, MR RTRRAG B A (X )5 Shin (Al
Ko BT BB HIER A 470nF A | BRIy Sms , H AT LS A S AR SEAG (R BN E) . AEAR SR
THORZIIYIA] ST R T EBeR T Rk, AN R HEAT RO o I AT RE AR R B A TR
L

a1 1A B R BRI N R-C JEPAS R SLIURIE S | 40 77 6.2 fos . fEJAshid fErh , NR/SS M3 1% LUIEE H
i 75pA ((BAYE ) A, ERIHEESL 0.8V, BUKM NR/SS HIA T BEARMRSE S . JEzhif a2 35ms K

£
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B K NR/SS HL%8 Ky 3.3uF. A 8 shiN e N3 E N 0.7ms , SAE(E/N NR/SS HLZE S 5% A NR/SS HLZ: %
If 4 g A X R I
6.3.9 BRI SR

A AT R R A IR R AP D . T 5% FELVARL BRAR v B LE 2P ) 300 v LR R URURT A A\ P L L I BB DR ) LA
FE VLRSS JE I VAN B o R B B B IR DL Y, TRE S AR R LR . R LR LU B B
(Iswpeak) » Fifll MOSFET 45l , {Ifll MOSFET - Sit , LA(EFRARAEES B S (RO L PR TR s e v
PRAE Iswvalley I, 1l MOSFET 4 4> Kk it

HI T A ERAR R IEIE |, S B f i AT RE 2 I A A r AL PR A, JC LR AR R\ F T e v ELAE AR /N KR DL T
NS [ Ry T v I P

v
IpEAK (typ) = Iswpeak + (TL> X tpp (1)

Hrp

* ISWpeak 7% EPTE%E/‘J%%;SEE]}%&E%UO

o LR

oV R HURBEFI I HEE (VIN - VOUT).

* tpp AEWNEMEELAER |, iE% A 50ns.

M MOSFET &5 B BRAE , LA 1k 3ek K i He 90 3 3 b J86 88 0 [l i N s o 000 SR R A9 P IR PR ), ARG
MOSFET ¥, fFEXMBIT , B MOSFET #<x5H , BRI T —ANEBAITE N IE.,

6.3.10 FiEhHr

— BEEEABIT I I 170°C FE7=4E 20°C B |, B4R 2 A BOEWRRAS
6.4 S3FThEEAE R

6.4.1 [FEHF BT 1T#)

N T TR RR R M sk R S0 1A AR R SRR TR BARE E AR PWM 1247 . AT S-CONF 5] jHliE#
1MHz. 1.4MHz 8% 2.2MHz [ 4%

6.4.2 X L= HELT

X e N S B L, 70ns i S SIS TR R 1 f AR N B e Y i e 2R AN AR BT SRR . ik B S
S (A, S R 2 BT RS TR R SR 7-2 DB R

6.4.3 F 55 HIET (100% LS7H: )
ZAHE RN 100% o5 28 A 2RI AU AN Bl R 22 2 fEIZAE0T , @il MOSFET FFRIG4 I E . {7
Frfa A /NN B R B S R A R R R TR R

VIN (min) = VouT(min) + lour * (Rps(on) + Rr) (2)

=

Lrp
VouT(miny #& AT DL 52 1) S ik 1 L
louT &%t FRLIR .
Ros(on) &= fll MOSFET ] Rps(ony-
R A FH Fa J 88 1 LU FEL R
N T YERFIEIE AT | 1228 2 50ns (SR ) « 60ns (A ) ARV SRITIN Ao o SRAE TSR Bk i e s
FNZIRAE , M Bead T ket , DAECR R4 B S Ae € o R N i R 8t — B B, SRRt N 100% #2
o

. . 3 o\l
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6.4.4 2% L-C JER#H#E (7T )

K 2 B 75 R SO L P TE 47 32 B A Ak SR A BR AN 55 B LR 2% o (I8 A L-C BBk xd T B 1E 8 13k
HL YL RIS SO S (5l ADC. DAC MELalH BRas ) JCHA . 58 %% L-C BB ARSIk , asfFar
NG PR SRR A . W R B IR RS AR R R R R S L AE R 16.9 1 VRys , , HiHH LR SO N
280 1 Vrms , WK 5-10 Fizr. WKl 5-12 s, 85 20 L-C JE I 38 a4t o R SO0 P R84 30dB. v 1 ik
G | AT DATESE 4% L-C RIS 2 5B B B | FREEXT L-C JEIAR 7= AR I AA MBSO AT P A
f%.

N TS 2 L-C BB 3R TTRE /N |, EBAMEE KT 10nH & 50nH 19 HUREET Tk, — AN AR 2
PCB i 4 1] Yy th HL R SCB IR R L R B . HORTEANE R | WS 777.2.2.2.4.
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7 AL

i

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

71 MNAER

TPS6291x-Q1 Z 51 a4 JyfRme A AR Aay ) it e SO B -

7.2 LRI A
Lf
Ferrite
1II.|1H Bead
Vin . / Z
VIN SW Vo
12v TYM i 1.2V /6A
o EN/SYNC  BOOT
Cout
2x10uF | ——2x 22nF 6 x Zuzm: R1
cin —— S-CONF VO 2.43k
- J Cf
’( PSNS FB T 1 x 22uF
PGND NR/SS e
° 470nF 4.87k
Cnr/ss
ef— |
= -
B 7-1. S A B R
NRER TIEH T RZ N HMHEE TR .
R 71 IR
HiE BHERES BB &R
L4 XGL4030-102MEC & XGL5030-102MEC | B /&k#% : 1.0uH Coilcraft
M 75 4% © 2 4> 10pF £10% 25V
CiN C2012X7S1E106K125AC W25 1175 52 X7S 0805 TDK
M 548 1 6 x 22uF , 10V,
Court C2012X7S1A226M125AC £20% . XTS , 0805 TDK
L¢ BLE32SN120SN1L BREAR LR MuRata
VR H 2588 1+ 1 x 22uF | 10V,
Cs C2012X7S1A226M125AC +20% , X7S , 0805 x 22uF , 10V, TDK
+20% , X7S , 0805
Cnrisss Crr P e FL 2 A Frife
R1. R2. R3. R4 HLFH A% b
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7.2.1 i ELR

B8 T A A 20T A2 L FH (R SR, T EL I AL P A R B B R VEARHE . AR R N AE SRR A TR P
PE, FFATBEXTRCR . M a0 JolhBliam Ak 1/F B A ATt .

N AN 6V IR SR R A A T SGHIER Dy 2.2MHz 1) 1pH LSS . A RGOSRy 1IMHzZ B¢ 1.4MHz 1)
TuH ARSI LR T 6V IR AT BRI, ARG Tt s . Oy 70 5 22 3.3V fath (K B A1 PLL
RLBR BEEEATOUL |, (AR 2.2MHZ JT BRI 1uH RS |, Tl /M o S SO MR 75

TR RBATEAER N A ZG] , o Ll BRI AR i TPS6291x-Q1 MLk, 7777.2.2.1 {{i] WEBENCH H3)
BT, BE AT 77 7.2.2.2 TR .

2 7-2. AL L-C JEB AR RTHEEN

#ik Bin Vi Vour Fsw R () o AR O)
AU 12v(M) < 1.4V 1MHz 1uH 6 x 2288F0,510V ,
A 12V 1.4V < Vour < 2.2V 1.4MHz 1uH 6x 2288F0’5 1ov,
A 12V >2.2V 2 9MHz 1uH 8 x 2288F0,510V ,
JUAE 5V <33V 2.2MHz 1H o x22f 10V
H R fg 5V >3.3V 2.2MHz 1uH 8 x 2288F0,510v :

(1) wRE N B4 s 2 2 2858 SIE I E] 70ns BRI, BEBRHIXT 12V PA RN RS 1V AR Ad i s C L E B, ES R
72221,

(2) AXRHPEB[MIS | ESHE 7-4.

(3) AR HERSMMS | EHESRE 7-5,

O L-C BB AR TR, A% R T RS M I B, @ AT SEIUIE T 20 1 Vems (MR L VRN T A

IR UETE S | DU O SO R (AN S . D FB OH PSS RS 4 L-C JEI AL B A L-C

VB B SR L . DR AR AT AR AEIE I AY | AN T R PR R b Sk R R R P A I R R . A REE T

for L (038 4% L-C B ISR | 1S R £

R 7-3. R L-C (REBMIR ) WEBF RN

VOuT (V) BRERBEEREST ( 100MHz B ) ) g0
<22V 8Q %200 1% 22uF , 10V, 0805
>2.2V 80 %200 2 x 22uF , 10V , 0805

(1) AR EERSES  HSRET-5.
(2) AREHL-CREBSRHMES , WHSHE T-6,

7.2.2 EA T

WRAER 7-2 PHRAREE W, TI @83 WEBENCH 4 it . 803 , %8 77 7.2.2.2 Rt F st 4 g4
E,

7.2.2.1 {7/ WEBENCH® T Bz i r R

midi At | ] TPS6291x-Q1 2344 - B WEBENCH Power Designer 1) & il 5 it 5 % .

1. HRBEARANEE (V) B EE (Vour ) A B (lout ) oK.

2. MRALBETFRIORE S, AR REFRECAE .

3. I E LR DALt g H R S0

4. 1E TPS6291x-Q1 & it , & LLUS FHEE — 4 L-C JEukEs |, FEMNA M R Fr g s p 5 i Al s B

WEBENCH Power Designer $2fit 7 @ Hl| R |, 3+ 7 SER A Aot D5 i R RHE .
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FELZHEOUT , ATHAT BU TR #RAE

o BITHRAITR, WIS EERIE UL B RE
o I LB RN R UK ] CAD #5305
*  {TEN PDF %R BEHR &5 IF 5 R 3t

A% WEBENCH T HFAEE | U7 www.ti.com/WEBENCH.

7.2.2.2 MR ORI T

7.2.2.2.1 FFHRHE L FE

A LG T MR AR R (AR ) BRauk . M (HEE ) o AR 1.4MHz 85 2.2MHz 5% & A 38 0 45
RIS RIE RS | AT B G e s . (HR | B A% R A Sl i ) A 5 S b S A R R . ok, A Rt 3 i
. BeRitle , Sl A | R OR ST I 5 e 8 B SR R TR I RCR .

Vour

D=V1N><17 (3)

Hrr

o n = EERRCE (R B SCR & {ESL 0.9 )

g, FRAFER 4 5 AMHz. 1.4MHz #1 2.2MHz B /) SH@E R 8] . Sl i [a) 5 206 AR FRAE 70ns 1Y Sl
BFIA] DAL o o B R BN FEL TR RN e KRR SR 2 e/ 1 S HE D 1 fow MR TIF AR .

D .
T — min
ON fs W_min (4)

i

© IR ton_min B/ME < 70ns , 7£ 2.2MHz FHEH] 1.4MHz.

© IR ton_min B/ME < 70ns , 7E 1.4MHz BHEH 1MHz

* R toN min B/AME < 70ns , £ IMHZz It 5 AR A HUE .

* R toN_min B/ME =70ns , A TBARAINEAR CLSEIUE mAGR |, Bl B mi R DASRAS BE AR AR e 75 AN ATt .
7.2.2.2.2 F—1* L-C JER AT BIRAE L FE

HLIREAS 0 AL AT I 2 (AT IR BUE (. AR 5 AT AR 6 THE RS LB M N BRI . 12 AR
AR RO IEAE N o« LBV Xof W T 5 L IR o v T A0 R R R N P IR AT 155

Vour Vour
— X 1 —
n VINX 7

AIL = fsw X L (5)
Ippak = IOUT+% (6)
Hr
© few RIFFIAF (IMHz. 1.4MHz 5 2.2MHz ) .
o L=HJK.
o n = ERRRE (AL HEE 0.9 ( RFRE) ) -
#E

W6 5V ot P 4 e K N HL TR AT T 5

A P SEBRISAT S5 A TS5 de K FRURR &5 FRUIAT T A5 H i/ MBAT R IR. TI G N 20% FIMRE , DL a3 47 11 ) 4 2
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HEWRT-4, TR RS

R 7-4. HIRISEE
FLER{EL Tl IE T L R~F (& x % x & , #42 | ISAT/DCR ( T4 30% )
N mm)

1uH Coilcraft XGL4020-102 4x4x%x21 8.8A/8.2mQ

1uH Coilcraft XGL4030-102 4x4x3.1 10.3A/6.5m Q

1uH Wurth Elektronik 74438356010 41x41x21 9A/12m Q

1uH Wurth Elektronik 74438357010 41%x41x%31 9.6A/11.6mQ

1uH Coilcraft XGL5020-102 5x5x21 11.4A/7.5m Q

1uH Coilcraft XGL5030-102 5x5x3.1 14A/4.8m Q

7.2.2.2.3 I BT

X EA L-C RGBT, AR A TIE D 80 uF ( H/ME ) % 400 u F (B RAH ) o RIS 4 L-C JER
I, %% L-C B LIRS 80uF = 160 uF MMt A , 56 =2 L-C JEEAS (M ) BAAA =D
20 L F (HLAE | JF HAS L-C SRR S A A ZU/INT 400 w F o B i 25 IR0 & 08 e PR e A i PR IR 47 7
%o

#1E
X TR EGHR (< - 10°C) AT ry Bt M (T1) EAERA L-C RG] 120 w F [/
AR A, SR AR A L-C B Ias Wk AR SR — A L-C s das h At

TI @RS ( X6R 5 X7R ) » ME A A BRI ERN , S0 RENA REBEA AR K. 4
AHEEBE RS L, ATAIER G R AR . 1R B A 20 28, frH AR 2811 ESR Al
ESL 2 EEH B2 . BUMNIE S RSFls BABAKR ESL A1 ESR. Tl #uU# F 0805 Bt /Mrydtd: |, H
BB GRS PR (LR R B AT T T B ARV R E A . 38 7-5 FIH T HEFE A A H FL R B o

R 7-5. R HH BAS

B AR HAME &R BE (V) ES
KA AL 22 LF , X7S TDK C2012X7S1A226M125AC 10 0805
PNk 47 uF , X7R Murata GRM32ER71A476ME15L 10 1210

7.2.2.2.4 1 L-C JER B TR BIT A FE

NH 2 L-C P A i BRI REBR PT S K PR BE ol M e i, DR Dy K 2 50 7 A P S £ A AU B S
N6 SR (VAR S AN E AN

B DR AS T AR 3 T B B L 08 e U LR A B (IR 10m Q ) AOBKSEIARTAER | DAOR KRS AT RE vy 1 e 4 25 2K
o BREUARRGER HURBEE FOBCRIR BN RIS, R | BREEARREER A BUE HL R A e T P 7R ) S R

AW FE 100MHz B FEHTN 8Q 2 20Q HBREAMITR. WRFEL B RR , 7T LAIFBAE SR AR mi R | (HiX
A DA RUBAIE B . A R BERIBR SR AR | THS & 7-6.

R 7-6. R EARITR

S 100MHz fr &% 8
BEwE s Rt | 100mkz womagn | 1O EETLE HVEE | s
BLE18PS080SN1 MuRata 0603 8.5Q 13.5nH 4mQ 5A
BLE32SN120SN1L |MuRata 1210 120 18nH 0.78m @ 20A
74279221100 Wurth Elektronik 1206 10Q 15.9nH 3mQ 10.5A
7427922808 Wurth Electronik 0603 8Q 12.7nH 5mQ 9.5A
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WA T | RS Rk ash B A 50nH BRI (R RE . N T SISO, 5 A L-C JEik s
UFEE 5nH 2 10nH HE& . AT LUARYE 100MHz B 1 42k S8 A4 it 2k BEL BT RUAS At B RLRK | {5 HUERTE 1MHZ. 1.4MHz
oY, 2.2MHz 3% 52 35 e s T S8R N AL, I ] DL o e )38 v ot BB AL R T BT I0E . A R 7 it
S SR A G TR ) RS

L=77 )

=21'[><f

Hr

o Z REEIRHIERAE R EAR (JEH N 100MHz ) FHIEST ( SR NEREE ) .

o fRIBEMFE (HF N 100MHz ) .

7.2.2.2.5 I\ BB HEET

9T ST o A A A N F R BE Y T @ RUd ) X5R B X7R M 2R % . B N K2 B F A 28 ) B K PR JBE A [
BTN RS0, N R I A S R AR e I R G IR, FEMNAES (TI) EWUE A 10 v F B K%
NHES . WA IR HE— 20 SGE N\ R SO e, AT BE KR B st 2 48 AR A1 FL B v i 7, a2
FEHAEMFE L |, I H A2 B E ST R 1 5 u F B/NE SR A

B 7 KB EM NSRRI, ELE VIN 5] AT PGND 5] 2 (8] BB ACE — NN 2RSS, DL KRR B )N
BN % 7 AR H R, DT B BRI S A ) AU S . B N FL R SR IO S e A (R AE  E KR
A I A RA BN, W77 7.4.2 P . 3 7-7 FIHE THEE RN AL,

R T-T1. EAMNERSE

PN R HAE falbeaz] BEHE (V) R
KRB 10uF. X7S o o TSHE 106K 125AC 25 0805
S 2.2nF. XTR g;rlatfssRﬂEzzzKAom 25 0402
7.2.2.2.6 ZERHEE

AR R 8 MEFRHEFH R1 A1 R2 , LUK H R ¥ B AE 0.8V £ 5.5V TGN « A T 18 S 15 R0 48 4 52 I8k 75 f1 5 i) -
FEAC R PH 2% AN | 5% R2 BB NS TBUNT 5k Qo U IR/ Bl F2 18 0 H [ I 177 0 J6 251 1 12 B 2 H
P THHFIRATIA | FB HBHAREEAK | Uiy |, (HR M BRI .

R1=R2x(%—l) = Ry X (%%UVT - 1) (8)
VOUT (V) R1 R2
0.9 604 Q 4.87k0
10 121k 4.87k0
12 243k 4.87k0
18 6.04K 0 4.87k0
25 104k 0 4.87k0
33 15.2kQ 4.87k0
5 25.5kQ 4.87k0

HIB A 4 (Crr) AR IEHIBAT TR, (HA UL PSS M A . E2 , 4% Cpr ISR AUNG , BUATEH
YA, BUKH) Crr RIESLBLAIRIEF (PG) Zhit , JF H A RE SR BRI SR T2 PG 5l MERM A . A
FAE AT A A USRS I, B S I /1 A 17 1 75 s PTG B i s Y P st LR AR A
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7.2.2.2.7 GEHFHHET

BOOT #1 SW 5| iz [a] A ZiiEH:—A 0.1uF P& HEZE , H TR IERIEIT . HERNETEHELIZE /DN 10V,
DA R BIR 20 A1 L 9 s . 40

WG — AN PH %5 BOOT MM EE |, LS =] MOSFET (1 S B DL &% SW 51 Eff b TFusadt | ki
ES SERFET 2 DR R ACR . K SW 51 E i BOOT HLEHE N 2.2Q .,

7.2.2.2.8 NR/SS #1255 #E

U177 6.3.8 fIik , NR/SS Hi 782> S0 S M 75 T 3 Bt 1) . BESZE Sms (RS shif (e F1 R AR A ke, @ uUE N
470nF. JEFNIHEY 35ms B, £tk NR/SS 5N 3.3 uF. KT 1 wF [P M 75 4k Bl ) oo 8 - e i, {5 A DA
A AR BT 75 8 S 1] BRI ) FE 2 AR T S AR shE TR

CNRss X 0.8V
t S| =—F—7-7—7
55( ) INRSS ®)
INRSS % tss
CNRss (F) =08V (10)
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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 ©)
@ )

TPS62914QRPYRQ1 Active Production VQFN-HR (RPY) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -55 to 150 T2914Q
TPS62914QRPYRQL.A Active Production VQFN-HR (RPY) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -55 to 150 T2914Q

TPS62916QRPYRQ1L Active Production VQFN-HR (RPY) |14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -55 to 150 T2916Q
TPS62916QRPYRQ1.A Active Production VQFN-HR (RPY) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -55 to 150 T2916Q

TPS62918QRPYRQ1 Active Production VQFN-HR (RPY) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -55 to 150 T2918Q
TPS62918QRPYRQL.A Active Production VQFN-HR (RPY) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -55 to 150 T2918Q

@ 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 Tl'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.
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OTHER QUALIFIED VERSIONS OF TPS62914-Q1, TPS62916-Q1, TPS62918-Q1 :
o Catalog : TPS62914, TPS62916, TPS62918

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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http://focus.ti.com/docs/prod/folders/print/tps62914.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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 O OO0 O 00 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)
TPS62914QRPYRQ1 VQFN- RPY 14 3000 180.0 12.4 2.8 3.3 1.1 4.0 12.0 Q2
HR
TPS62916QRPYRQ1 VQFN- RPY 14 3000 180.0 12.4 2.8 3.3 1.1 4.0 12.0 Q2
HR
TPS62918QRPYRQ1 VQFN- RPY 14 3000 180.0 12.4 2.8 3.3 1.1 4.0 12.0 Q2
HR
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 30-Jan-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS62914QRPYRQ1 VQFN-HR RPY 14 3000 210.0 185.0 35.0
TPS62916QRPYRQ1 VQFN-HR RPY 14 3000 210.0 185.0 35.0
TPS62918QRPYRQ1 VQFN-HR RPY 14 3000 210.0 185.0 35.0
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RPY0014A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height

PLASTIC QUAD FLATPACK-NO LEAD

PIN 1 IDENTIFICATION /

N
0=

N
ro

1.0
0.8
L
0.05 .
005 | o 5 (]o.08[C]
~ ol O ] o
2 g S
‘ 1475
| | - | | 1.275
0.825
sl L D 838
N | 2X(0.325)
2X$0(0.15) — [’ e‘ ‘ ! ‘8 ‘ “—’
4 5[] ! T !
I I I
[0987 |- ——- w Ul | Lg
0275 1] r——-—a
~ %E} i e 2X (0.225)
e - (0.25)
g = S B | S -
R —— AN Ho
0.475 D 078 \ ~ o
2X 0.275 0.65 ‘ » *
0.75
=N AN I W vy
| i
14 [ 12 L
PIN 11D L_,L 2x 0525 2X (0.25)
C0.15 0.325 0.45
4X0.35
%33 oGl
01@]c]A[s] 2x$4
0-05® &[1@[c[A[B]
0.05@[C]

-

SEATING PLANE

(0.1) TYP

4225171/D 08/2022

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
RPY0014A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

(1.575)
2X (0.625) 2X (0.35)
e 2X (0.275) —= 2X(0.925) |=—
7X 2X
X (0575 (0.25)
(0.575) " 12 ©4
Hiomn *
L<£ D U [
1 I
i \ 11
2X (0.225)T ©0.7) — \ h—
. ‘ (0.35) —~——[ L 2x (0.4)

PKG :
o — = =

- — (0.2375)

T (0.25)

2X (0.225)

S (08
——(1.025)
(1.1624)

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

(R0.05) TYP

e

|
(0.5) - :
\
|

(0.9875) — -

2X (0.851)
7X (0.575)

07) —-—-=2

02) —-—-
PKGE—-—-—-
(0.125)

(0.35) —-—-
0.975) —-—-

=

LAND PATTERN EXAMPL
EXPOSED METAL SHOWN
SCALE: 20X

0.05 MAX 0.05 MIN
== ALL AROUND 11~ SOLDER MASK

ALL AROUND ~ !
N METAL [ — OPENING
/ EXPOSED { )

METAL ~ L
Ne

EXPOSED / \ SOLDER MASK i | METAL UNDER
METAL OPENING j — SOLDER MASK

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
PADS 1-9 & 11-14 PAD 10

SOLDER MASK DETAILS
NOT TO SCALE

4225171/D 08/2022

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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EXAMPLE STENCIL DESIGN
RPY0014A VQFN-HR - 1 mm max height
PLASTIC QUAD FLATPACK-NO LEAD

(1.537)
7X(0.25) —=d =
2X (0.35)
2X (0.625) —=] 2X(0.925) |=—
. 2X o
2X (0.575) — " (0.225) (0.35)
14 12
) — *
N D L 2X (0.85)
1 -

(0.388) L 2x (0.35)

2X (0.225) ] E:j ©7) —
)

PKG ¢ —-—{—]—}——-—1 —H— = j{

— (0.2375)

|
1 7 (0.25)
(0.5) S | E 2X (0.225)
‘ ! S (07756)
(0.9875) —- ‘ - (1.025)
| — (1.1624)
‘ ' EXPOSED METAL
‘ 6 \ TYP
2X (0.85) - ‘ ‘ ‘ b ‘ ‘
7X (0.575) H \ ]| | (R0.05) TYP
‘ \ \ [ \ \
8¢ 5 S9f8 3§
T S Sxeg s
T < s
SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SOLDER PASTE COVERAGE:
PIN 1 & 5: 93%; PIN 9 &11: 91%; PIN 10: 96%
SCALE: 20X
4225171/D 08/2022
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
INSTRUMENTS

www.ti.com
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