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5.1 4% RHUEE
FE TARSE IR 7S ( BRIES AU ) ()
B/ME BAE AL
VIN. EN/SYNC. PG. S-CONF 0.3 18 v
SW ( Hift ) 0.3 Vin+0.3 Y,
SW ( %gifi , /M 10ns ) @ 2.5 21 v
1 E@) BOOT 0.3 VN +6
BOOT & SW 0.3 6
VO. FB. NR/SS 0.3 6 v
VSNS- 0.3 0.3 \Y
HERLIR PG 10 mA
Ty 4hiR -40 150 °C
Tstg A7 IR -65 150 °C
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e (J1\)1zlsbﬁz HUBIEL (HBM) , 774 AEC Q100-002 FriifE 42000 v
V(esp) i 31 1 500 %
AL FoHL PR (CDM) | 754 AEC Q100-011 FfifE ﬁ:ﬁ;g”}ﬂ]( 1.5 9. 1750 y

(1) AEC Q100-002 #87~4521#% 8 ANSI/ESDA/JEDEC JS-001 #yEHAT HBM 27l

5.3 BT M4
TETAELEIR TG e (BAES A )

B/ME FRARAE BKE|  Bfr
Vin LTPNGERE S 3.0 17 \Y
Vout Hr R 0.8 55 \Y;
Cin EEEiC NGRS 5 10 uF
Cout A3 A 80 120 200 uF
Ly A R I LI 0 10 50 nH
Cs ARG LA 20 40 160 uF
Cour + Gt | HAUEMMHME | GG —FE A L-C IR 80 400 uF
fsyne FBTERE (2.2MHz % ) 1.9 2.2 24| MHz
fsyne F T (1.4MHz % & ) 1.2 1.4 16| MHz
fsyne Rl ((1.0MHz #H ) 0.8 1.0 12|  MHz
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5.4 REREE R
TPS6291x-Q1
Adgtr() RPY 14 5[} QFN YA
JEDEC 51-7 PCB TPS6291x-Q1EVM
Roa BB 58.9 29.1 °C/W
R yc(top) AT (TS ) FARH 37.8 TiEH@ °C/W
Rous 4 25 P PR AR FABHE 7.3 RiEH @ °C/W
Yyt 45 B THRAES 4L 0.9 1.8 °C/W
YoB 45 58 BRI IE S 40 7.2 13.4 °C/W

(1) AXRWERRHHESHEL
(2) AEHT EVM.

HS R SR IC £ FEL T b BT

5.5 HSHRpE
TR BRJEE A |, T,= -40°C 2 150°C. MAMERTE Vin =12V H T, =25C W4 TNAE ( BRIERE U )
2K MRS | BAME SRR BKE| BK
EEVS
I AR E“NA;ZT%EEEF , TRE, BT, fsw = 5 A
Isp W IR EN=GND, T, =-40°C & 150°C 0.3 70|  pA
Voo | RIESIE Viy EFt, Ty =-40°C & 150°C 2.85 2.92 3.0 \%
Vuvio IR BB 5E Vin EFF, Ty=-40°C £ 125°C 2.85 2.92 3.0 \Y
Vhys IR R e AR i 200 mV
PSR A Ty FF+ 170 °C
Tysp
FAOCWTIR i T, N 20 °C
RO
VH_EN EN/SYNC - f) & F-P A N BB HLUE 0.97 1.01 1.04 \%
VLen  |EN/SYNC LA B P4 A B LR 0.87 0.9 093] V
Vh syne |EN/SYNC LR PN RS #1155 |EN/SYNC = i 1.1 \Y
VL syne |EN/SYNC R HLOPA A 4H{E S |EN/SYNC = i 04| V
lenike | JiA ENISYNG [t i i iNisZ?\éC =GNDHVIN, -40C < T, 5 160| nA
Rep EN/SYNC {1~ 7 HLfH #8 EN/SYNC = fik 21 330 500 kQ
oy | AR o Eg’SYNC b BT 1 ms
INRiss  |NR/SS hiHLif 67.5 75 825 pA
Re.cone | S-CONF i FELIY B i it i FR AR E;C;ONF KSR IITAREN Rs. 4 “ %
CONF 7F 2
Veg R TR Veg EF, BL Vg FRFRE 2 HE 93 95 98 %
Veg PR IE 6 B Veg FFE, PA Vg ARBRME A EHE 88 90 93 %
VegoL |PG 511 s~ 4 H e R Isink = TMA 0.4 v
lpaike  |TRA PG 31 IR IR IR Vpg =5V ; -40C < T, < 125C 5 500/ nA
tpgoLy | HLYEIEF SEIR A ] Veg TF% 9 us
farth
ton TS A ) ViN =5V, Iy = 1A 35 ns
toft 5B S I ] ViN = 5V, Iy = 1A 50 ns
Ve SRR E -40°C < T, < 150°C 0.792 08 0808 V
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5.5 SR (42)
EE N RV A , Ty= -40°C % 150°C, MAERETE Vin =12V H T, =25C MK TNE (BIESEUH )

S WA KA BAME  BAME  BRE| B
IFB,LKG WA FB [ IR R Veg = 0.8V, -40C < T;< 125TC 1 70 nA
lvoike | VO AR T Vyo=12V, -40C < T; < 125C 0.01 30 MA
ViN=12V , 1.2Voyr, 1A, Cnriss =
PSRR FELYE I L 470nF , fg = 1IMHz , Cpp = JFEE , Ly = 65 dB
1uH , Coyt =4 x 22uF , f < 100kHz
ViN=5V , 1.2Vour , 1A, Cnriss =
PSRR FELYE I L 470nF |, fgy = 2.2MHz , Cep = JF % , Ly = 70 dB
1uH , Coyt =4 x 22pF , f < 100kHz
Vin =12V, BW = 100Hz £ 100kHz ,
o CNR/SS =470nF , fSW = 1MHz y VOUT =
\Y it L g o 24.4 \Y
NRMs | BT EE RMS B 7= 12V Crr= JFi Ly =1uH . Coyr = 4 MVRMS
x 22uF
Vin =5V, BW=100Hz % 100kHz ,
[ CNR/SS =470nF , fSW =2.2MHz y VOUT =
Vv i < Mgk 16. \Y
NRMs | HTH EE RMS B 12V Crr= JFi  Ly=10H , Coyr =4 6.5 UVRMS
x 22uF
VIN =12V, fSW =1MHz , VOUT= 1.2V,
Vopp fsw AL 1% H B0 L Ly=1uH, COUT =4 x 22uF | Li= 36 MVRMS
10nH , C;= 22uF
VIN =5V , fSW =2.2MHz , VOUT =1.2V ,
Vopp fSW AP H S0 LR Ly =22uH , Coyr =3 x 22uF , L;= 13 MVRMS
10nH , C; = 22uF
. EN/SYNC =GND , Vouyt=1.2V, V|y =
Rois iy HH R B BHL By out IN 4 Q
. EN/SYNC =GND , Vout=5V, V|y =
Ropis i HH SR R REL =y out IN 16 Q
fsw FRAHE 2.2MHz %8 1.98 2.2 242| MHz
faw GBS IES 1.4MHz 38 1.26 1.4 1.54| MHz
fsw FRAE 1MHz %8 0.9 1 1.18| MHz
Dsyne |25 A7 tl 45 55| %
S EN/SYNC W B SW _EFHT I ARAL
toyno.olay | I IR GEIR })\‘ EAEE FHE IAE AL % ns
HEIR
Iswpeak | W fEL T 5% LI PR TPS62914-Q1 6.4 7.3 8.1 A
Iswvalley | #HE T 2% HL it BRAE TPS62914-Q1 71 A
Iswpeak | WEAFJT- 2% HL 3t BRAE TPS62916-Q1 8.6 9 9.6 A
Iswvalley | AHE I 5% HLIALIRAE TPS62916-Q1 8.8 A
Iswpeak | AR TT 5% L 3T FRAR TPS62918-Q1 11 11.75 125 A
Iswvalley | HEF 5% HL I B TPS62918-Q1 10.8 A
Inegvalley A E R R 29 -2 A
Rps(on) -
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5.6 HLAURHE:
VIN =12V y VOUT =1.2V s TA =25C , BOM = i—( 71 ( Bx%j'z%ﬁﬁli% )
400
Spread Spectrum Modulation
360 — OFF
320
2 280 [f
=z =
3 |y ) R | R 2 240
> o
S S 200
- o
£ 115 160
L S 120
! 80
40
0 RTT 1T TTRRTTTYV YTV P FTPRINT TR
0x10° 2x107 4x107 6x107 8x107 1x108
1 us/div Frequency (Hz)
AN L-
12VE12V,2A  1uH, IMHz U 14 LC 12VEL2V, 28 1uH, 2MHz 14
[ 5-1. 35 14 L-C W2 IR Vour £k oW = 10z
5-1. 14 L-C J8Y = Vout £ ! . N
E 5-2. 88 1 4~ L-C JBH #2251 Vour 8L FFT
20
18 Spread Spectrum Modulation
16
2 14
> o
§ Z 12
N 2
€ 2 10
- k=
5 T8
s 3 6
; ' T
z e :‘Ai.‘_.p._.m
0x10° 2x107 4x107 6x107 8x107 1x108
1 ps/div Frequency (Hz)
12VE 12V, 24 TuH,IMHz 1 AE2 4 LC 12VE12V, 24 1uH, MRz BAIME2 A LC
. ) BW = 10kHz
B 5-3. % 2 4 L-C AR ZJFHI Vour LUK . .
B 5-4. 85 2 A L-C B I 2 S5 1 Vour LU FFT
400
Spread Spectrum Modulation
360 — OFF
320
2 280
= o
§ Z 240
> o
[ = 200
- o
c MS 160
N S 120
80 I
40 \ |ii| i
0 TR T T FTTT TR YTV PP VTN TV
0x10° 2x107 4x107 6x107 8x107 1x108
1 us/div Frequency (Hz)
w4 AL
12VE 18V, 2A  1uH, 14MHz (U 14 LC 12VE18V,2A  AeH, 14MHz - B 1ALC
55, 3 14+ LC W2 R Vour S0 oW = 10wz
5-5. 2% 1 /™ L-C &Y 5 i Vour 80 . N
B 5-6. 55 1 4~ L-C I8 IR S5 Vour 8L FFT
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5.6 JLAIRHE (52)

VIN =12V y VOUT =1.2V s TA =25C , BOM = ﬁ 71 ( B,%‘E”E%ﬁﬁﬁ% )

20
Spread Spectrum Modulation
18 — OFF
16
2 14
> 4
§ Z 12
2 =
€ 2 10
- 2
5 L
s 3 6
It
i
2 | |
l' ‘_"_J.. § TV | T
0
0x10° 2x107 4x107 6x107 8x107 1x108
1 usdiv Frequency (Hz)
A5/ P /\
12VE 1.8V, 2A  1uH, 14MHz 1 F% 24 L-C 12VE18V, 24 TuH, 14MHz - B 1AHE 2 1 L-C
. . BW = 10kHz
& 5-7. % 2 4 L-C IR LRI Vour S0 N .
Bl 5-8. & 2 4 L-C B Z 5 Vour 80K FFT
400 .
360 Spread S[Eru(r)n':l}\:/lodulatlon
320
2 280
—_ 4
fa Z 240
Z 2 200
= 2 160
'5 v T | g
S S 120
80
|
a1 1 T
0 11 1IN TN IR N sl bl aals
0x10° 2x107 4x107 6x107 8x107 1x108
) Frequency (Hz)
400 ns/div N
12V % 33V |, 2A 11H , 2.2MHz 5 1 A LC 12V £ 3.3V, 2A 1uH, 2.2MHz EE 14~ L-C
B 5.9, 55 1/ L-C BB FH Vour 808 pw = 1okh
5-9. 1/~L-C Wik )5 VOUT EAQ) N N
B 5-10. 5 1 A L-C WEBHEZ /51 Vour 808 FFT
20
Spread Spectrum Modulation
18 — OFF
16
2 14
> '4
3 = 12
S =
€ 2 10
- =
5 T8
s S 6
: | I {l |
2#.‘-_ 4 l..-‘_.‘l" .ru Ay
0 v
0x10° 2x107 4x107 6x107 8x107 1x108
400 ns/div Frequency (Hz)
12V#E33V,2A  1uH,22MHz 1 fI5 2 4 LC 12V#33V,2A  1uH,22MHz 1A% 24 L-C
N N BW = 10kHz
Bl 5-11. 5 2 M L-C YW JF M Vour 8Bk
B 5-12. 5 2 4~ L-C J83 882 5 Vour 808 FFT
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5.6 JLAIRHE (52)

VIN =12V y VOUT =1.2V s TA =25C , BOM = ﬁ 71 ( B,%‘E”E%ﬁﬁﬁ% )

5

2
1
0.5

0.2 Nt
0.1
0.05 =

0.02
0.01
0.005

0.002
0.001

0.0005
1x10°

G
>

Noise Density (uV/VHz)

— Cnrss = open, 144 nVrus
— CNRSS =470nF, 26.0 HVRMS
e CNRSS = 2.2LLF, 27.0 HVRMS

1x10°  1x10*  1x105  1x108
Frequency (Hz)

12V & 1.2V 1eH, 1MHz 51 A L-C
NR/SS = J# , 470nF , 2.2 uF , BW = 100Hz % 100kHz

B 5-13. % R P 05 P S AR [ IR SR R

1x102

Noise Density (uV/VHz)

05 ‘ ‘”mw H
mm JA
0.2 P
|
0.1 i
|
0.05 1
0.02
0.01
0.005 w
0.002 | — Cnrss = open, 154.5 uVrms
0001 | = Cnrss =470nF, 29.7 wWrws | LI | |11]
—— CnRss = 2.2uF, 30.2 uVrms T
00005 L L
1x10' X102 1x10%  1x10*  1x105  1x108  1x107
Frequency (Hz)
12V £ 1.2V 1uH, 1IMHz R R ER DB I A S

NR/SS = Jii# , 470nF , 2.2 uF , BW = 100Hz % 100kHz
Bl 5-14. f B SR AR R

NR/SS = Jf# , 470nF , 22 F , BW = 100Hz % 100kHz
B 5-17. RS % B S AR ISR R

2 2
0.5 o — 0.5 Ea — -
_ | _ Pl
N 0.2 N 0.2
z D z |
S 0.1 - S 0.1
= = %
> 005 L > 005 I -\
‘B ‘B
g 0.02 é 0.02
o 001 g o 001
k2] 2
S 0005 S 0005
0.002 | = Cnrss = open, 150 uVrus 0.002 | = Cnrss = open, 159.8 uVrms
0.001 — CNRSS =470nF, 20.6 HVRMS (| 0.001 — CNRSS =470nF, 22.7 HVRMS
: —— CNRss = 2.2uF, 20.0 uVruvs A . —— CnRss = 2.2uF, 22.5 nVrus T
0.0005 L 0.0005 e
1x10"  1x102  1x10°  1x10*  1x10°  1x10®  1x107 1x10"  1x102  1x10°  1x10*  1x10®  1x10®  1x107
Frequency (Hz) Frequency (Hz)
12V % 1.8V 1uH, 1.4MHz X314~ L-C 12V % 1.8V 1uH, 1.4MHz BRA AR ER IR 3 J5
NR/SS = JFi#% , 470nF , 2.2 1 F , BW = 100Hz % 100kHz NR/SS = J# , 470nF , 2.2 1 F , BW = 100Hz % 100kHz
B 5-15. % s 2 B SR A R R & 5-16. S H =% B SRR MR R
N A S 0 A
2 h\',: il 2
1 B 1
i~ 0.5 = o = i~ 0.5 =
< <
< 0.2 < 0.2
> I > L
EEY o~ N\ EY ™
> > —
£ 005 £ 005 i
o \ o]
a 002 ‘\ & o002
8 0.01 8 001
[s} 1 o
Z 0.005 A Z 0.005 R e I i (T
0.002| — Cnrss = open, 154.1 uVrms 0.002| — Cnrss = open, 159 pVrus
' — Cnrss = 470nF, 15.6 uVrus ' —— Cngss = 470nF, 15.9 uVrus
0.001 | — Cyrss = 2.2uF, 15.3 n£Wrus [Eefi=—rrVE=t= 0.001 | — Cyrss = 2.2uF, 15.9 WVrws [EFEfiE==rrr
0.0005 i 0.0005 i
1x10"  1x102  1x10°  1x10*  1x10®  1x10%8  1x107 1x10"  1x10%2  1x10°  1x10*  1x10®  1x108  1x107
Frequency (Hz) Frequency (Hz)
12V % 3.3V 1uH, 2.2MHz 14~ L-C 12V % 3.3V 1uH, 2.2MHz BRI RRIE D 2% 5

NR/SS = JFi# , 470nF , 221 F , BW = 100Hz % 100kHz
Bl 5-18. FH RS % B S AR AN SR 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

13
]

High Side Current Ve

Veg Sense N~ D
T

EN/SYNC [ Undervoltage Slope Compensation 5
1oV lockout
» . Thermal shutdown [ ] sooT
© | -
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

logic

[]l»—_l

PSNS NR/SS
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6.3 REMEULEA

6.3.1 #5£HC & (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
WS s e R ) A (R B AR T

SRR P B EL S T RS B L BEAE | R AT A4k HPH 5 S-CONF 5l I | fIFE R | IF HARZEAE S-CONF 5| i -
TCEATAT AR 35 o

% 6-1. S-CONF BA-E B

S-CONF FRRBIR RS R SYNC
VIN 2.2MHz OFF OFF 5
GND 1MHz OFF OFF 5
4.87kQ 1.4MHz OFF OFF 5
6.04k Q 1.4MHz OFF OFF 1.2MHz £ 1.6MHz
7.5k Q 2.2MHz OFF OFF 1.9MHz % 2.42MHz
9.31kQ 1MHz OFF OFF 0.9MHz £ 1.2MHz
11.5k Q 1MHz EHL OFF 7
14.3k Q 1.4MHz BEAL OFF x5
18.2k Q@ 2.2MHz Fiti AL OFF =
22.1kQ 1MHz OFF ON 5
27.4kQ 1.4MHz OFF ON =
34k Q 2.2MHz OFF ON 5
42.2kQ 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 @ 1MHz Bt AL ON 5
100k @ 1.4MHz Bt AL ON 5
124k Q 2.2MHz FEAL ON 5
Copyright © 2024 Texas Instruments Incorporated TR 15 1
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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.

I B 15 5 W] LU B AR TR B R RS S, JF T DAEH R AT 2] ENJSYNC 51, AhRE 4R (i
517) aTHTAG B Ese i s | Kl 6-1 R,

EN —]
CLK _D—[] EN/SYNC

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

6.3.4 7 4

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 iRt

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 BIRIEHREHH

80k P R . FB 31 R FARRRHLIE R 95% Ji , PG 31 & MBS ; s T b5 R 1y
90% ( JUB{E ) i , PG 5IMIAHE LA T, % 6-2 JEr 73 PG 5B . PG 5l EIFRML , Kl
HE RS 10mA . HLURLIE 4540 Hh 75 BERE T — MBS BT TS T 18V (M HLFERAY 5 LSS . SBibls PG 155
SR FFAA EN S, TTEAMER PG f55 0 2 rUME A I P . URBEAT | PG 31 B AT DA R4 2 I
&, WA LUERES] GND. PG 7EA8 A& P2 AEH AT 8 u's HOHTZRIE K 7],

& 6-2. HIFIEH 5| W2 H

PG BHERE
B [ B AREFE
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 SEIRAIH 5 59 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
LT

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
7t 7T5pA ((HRAUE ) seE , ELEIHRIERNA 0.8V, BOKM NR/SS HLZ AT BRRAKANME S Fron. J3 3ty 35ms B

£
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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 AR HI RIS R

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 #iEHr

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

6.4.1 [FEHF 157

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 ST 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 X (Rpscon) + RL) (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#EE (7T )

K 22 HUAR R 7 R S0 o P L B 8 2 i s P Bk S AR Bk R 55 g F 70 8% o A8 28 A L-C JEP a8t T B fE e 13k
HAL VL PRI I 75 A S W (91 ADC. DAC ML kr#s ) JCHA . 5 =9 L-C IR A2 ik |, 84k
AE IS BB AT . W H IR RS | SRR ARt R S A 16.9 u VRs , @1 BT |, FinHE FELR S0
N 280 1 VRys , W11 5-10 Fizr. @il 5-12 Fior , 25 2% L-C 38Uk a8 nlb 4 H FE R S0 5 3204 30dB. S Tk
AR, ZAE AT LIRSS S L-C JEM A 2 SR Bt L , IREXT L-C SR AR AR A U s AT Y
M

N TAESE 4 L-C B3R T Re N, IBAMEERXT 10nH % 50nH 1Y HUREET T k. — AN NSRRI 2
PCB A £ A r] iyt t AL I BB B R L W (U MIRTRANME S | TS0 777.2.2.2.4.
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7 AL

#HiE
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

7.1 MRfER
TPS6291x-Q1 7 51 84 o I0E 75 AIRA th L SO e i

7.2 AN A
Lf
Ferrite
1&11H 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
r PSNS FB T 1 x 22uF
PGND NR/SS e
v 470nF 4.87k
Cnr/ss
o~ L
= -
B 7-1. S A B B R
R 71 R T iEH T RZE08 H R o o136
R 71. THEFIR
i BIELS Y. bz
L4 XGL4030-102MEC & XGL5030-102MEC | H/&#% : 1.0uH Coilcraft
M e H 25 2% © 2 A 10pF £10% 25V
Cin C2012X7S1E106K125AC W25 675 52 X7S 0805 TDK
FEE 7SS 1 6 > 22uF , 10V,
Court C2012X7S1A226M125AC £20% . XTS , 0805 TDK
L¢ BLE32SN120SN1L B AR MuRata
Mg 28 - 1 /> 22uF , 10V,
Cs C2012X7S1A226M125AC £20% . X7S , 0805 TDK
Cnrisss Crr P 2 L 25 A bRk
R1. R2. R3. R4 EENHER Pk
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7.2.1 &R

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 .

BN AN 6V IR SRR FASE A TSGR Dy 2.2MHz 1) 1pH HU&ES . Al IFSCHIFE Y 1MHz B¢ 1.4MHz 1)
TuH S A R T 6V IR AT BRI, ARG Tt s . Oy 70 5 22 3.3V fath (K B A1 PLL
RLBR AL |, SR 2.2MHZz JT BRI 1uH RS |, Tl /M o S SO MR 75

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

22 7-2. AL |L-C JBS AR VR

ik B Vi Voutr Fsw FRRAR(2) AR C)
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. B % L-C (REMRHIR ) WHABIHEN

VOuT (V) BRERBEZREEST ( 100MHz F ) ) g
<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

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 f#f] WEBENCH® T EfI& e h & 53

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 TOARIE Y

7.2.2.2.1 FFHRHE L FE

A DLEFETT MR AR R (AR ) BRauk . M (EE ) o AR 1.4MHz 85 2.2MHz 5% & 1] 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 F1 2.2MHz B /) SH@E R 8] . S i [a) 5 200G AR FRAE 70ns 1Y 5 5l
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)

|

© WRTE 2.2MHz I ton_min B/ME < 70ns , 14 H 1.4MHz.

© WIERTE 1.4MHz B ton min B/ME < 70ns , & 1MHz.

© IRAE AMHZ I ton_min S/ME < 70ns , 1 R B E .

* R ton min BAME =70ns |, BRI AL mACE |, BUE B m SR DR AR SE AR R e 75 A0t
7.2.2.2.2 F—1* L-C JER SN BIBES L FE

HRE LA & S A R AUEE. 7 5 MR 6 THE B S k& ISR RS . %A U
AR R BTN o Db AUVET X V(B T % FELAL B o B 11 e K N L R AT 0 5

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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WZRER 7-4 , T A S
R 7-4. HRISEE
FLER{E filbeais] Lt RF (K x5 x &, 847 | ISAT/DCR ( K 30% )
A 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 41%x41x21 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 5x5x 3.1 14A/4.8m Q
7.2.2.2.3 i BFHEET

T A L-C Rt , AR A IRy 80 u F ((F&/ME ) 2 400 uF (( HKHE ) -
9B L-C IR (A ) BaTHRAT =D

i,

%o

2% L-C JE s i B 80uF & 160 uF M H B
200 F B , FHFHEHPAS L-C ISP 28 1 R R M UVNT 400 1w F o A8 25 0l A0 & v 4 R B0 2

IS8 — 2 L-C UE s

PERIE 5

X EAGE (< - 10°C) ATkt
AR R

#1E

A (T1) EAERA L-C RGBT 120 w F R/
BRAE T3S — A L-C SRR BOH I RS — A L-C IR P A

TI @ BAE P R A 2 ( X5R 5L X7TR ) -
B2 RE B R AATE LT

ESL R E EH%EHE. BN
T RS AR S IB AT T P A IR TR B . 6 7-5 51 T e Mttt b 2 5

R 7-5. R HH BARS

framiEsea

Ve e L A BT ELUU R LR

SN R I R R T AR AR K
BRI AR . FEONRNER R N IR B ) R R , S A28 ESR %u
RS B SR ESL f1 ESR. Tl Z1{FFH 0805 s /MMrEd: | H

B 2R B AME &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 4 L-C JERHEH KGR 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. HFER A ARLTR

S 100MHz fr & .

BALS s Rt | 1oommz g | 1OHE R EREE | SRR
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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WM Bt A5 gk A i B A 50nH [ B R EFRR R . N T SEIMIRSUN | 5 A L-C JEik e
X2 5nH % 10nH HE& . 1] LURHE 100MHz B 1 8k S A 1 2k BHL oA Al B B¢, (B i M AE 1IMHZ, 1.4MHz
8% 2.2MHz F3% 5 #5528 TF AR R AL | FE] DLE b 5 b ) i s WX ol R T BT IRE . A R 7 1
SRR SR A R TR ) LK

Z

Hr

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

o fRIBEMFE (HF N 100MHz ) .

7.2.2.2.5 I\ BEEET

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,

RT-1. FEENMNBER

PN R HAE falbea: e B (V) HHEERF
KRB 10uF. X7S o o TSHE 106K 125AC 25 0805
S 2.2nF. XTR g;rlatfssRﬂEzzzKAom 25 0402
7.2.2.2.6 ZERHAEE

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 2B FEET

BOOT 1 SW 5|z [ &R —> 0.1uF MR A , AT HiRIERIZT. BHAESKNIUE BELAED)y 10V,
DG AR 58 i e U L 97 5 P 0

WA —AHHAE S BOOT HAZ R, U &l MOSFET (1 Sl s LA K SW 5| Eiy BT did o | bt
TE& FESFEE L I FIFFRAE . FRAR SW 51 It s i BOOT HIFHAE N 2.2Q

7.2.2.2.8 NR/SS B2 5506 #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. JEFNIHE Y 35ms B, B2k NR/SS 45N 3.3 uF. KT 1 wF (R0 75 ok B (1) ol 2 kP e ik . {8 7
TRl 9 A7 A2 10 M BT 75 A 50 S S 1) B BT 16 A F 28 A1 T B 4008 B 1)

CNRss X 0.8V
tgls)=—F— 9
s (5) = B (9)

INRSS X tss
CNRSS (F) =587 — (10)

7.3 HIRMAHRER
TPS6291x-Q1 B HEJH A ZARYE TPS6291x-Q1 B FEF B L . iyt B A4 1 FELYRO AR 5 24002 LA o

7.4 7 J7
7.4.1 it

WA AT R X AR A A IR AT 2R E 2, IR I RAUR KT . Ik, vt fRSCELH (i
e, W EAFRIE R TPS6291x-Q1 (1) PCB Aif& . A/ AMERBE & PR M ABEIA AR, AFRUE. EMI ARG
AN P RS R . A O — AR SR BRI VE A 18 |, 1 S SE o [ He s PR PCB A7 i HY 71126 5 K540,
BT NHEAIH TR RZ AR B AR L

o BB AN A B BCE AR AT RE SRR AR VIN B IFT PGND 51O B . X o i o i s
T N RS B RS VIN I PGND 5|, 38 i L.

o R HURES ST SW G ATICE . B ORRR BN ST A R BB X .

o Rt R SRR LU E AE SR PGND Bl HIAOA B IF E A Lk | @it fL. AT RESE FE FR B S H SRR

B K.

¥ VO 5] i B B 215 — M AR Couro

PR A R B BURAT 48 (15 NR/SS. VO Ail FB 5l Ifgi&Ess ) , g B AR /=5 (4o SW S )

i FLF PSNS 5] I B 8% 823 R4t GND “Fii .

HEE A L-C yEYAS (Le A1 Cp ) CETEMEIE |, LU EE A L-C 3828 A Bl T4 S fs &

TG R E AR REER B TR I 7-3 BT A8 1B X 3

¥ FB HFH2s (R1 Ml R2) METESEL FB 51 E | JFK VOUT ZEe )\ R1 BE B 613k, 1E iz FE RS 28

2. WIRAEFZE A L-C JEas , WIITE Ly 2 Ja AT ik $z.

* WESRTE EVM RSt @A 5 , i EVM B P ¥RRS . TPS62916EVM iF 14 #d4k LA 7-3 HifR .
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7.4.2 #/3anh

A 7-2. A L-C JEE BBV R

#1E
WE R, RS SAUY — DN R DIOUER R H B HAS T R G SW, DL KRt
ol D> 1) J ] DX FE AR o

&
21 3 N S B HE €8 B VA UR T T 0 0 B S R RN AL B . TR L-C AL B, RN T R T
VOUT HAZRME . X T8 = L-C JEHE IRV , RIGUBENTEE VOUT_FILT 2% 2 J5 1 2

]& o
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A 7-3. fFRHE A L-C IBE SRR RENAA R

i
HERR AR REER 2 AT E A FURRE A LA A 2 (8], T DATSCELAE SR IT AR AR IO s KBRS A PR
JRCEAF T, AT IE G R A AT R R A BB SRR Bt o ROR R SR A PR B AR AR DX, U BR AR
PRHE BRI DE B R S RORBRAR . A R A R G L 5 LA TR B FEBR AR T, O LRSI R AL Tz X
Ik, TR PR Z 18 B 8 T T
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8 BRI SRS

8.1 B Hr

8.1.1 B=7 i B 7 B

Tl RAH S5 = e EUIRSSH L KIS B, ASBER R 28 7= i B AR 4% BRARAS 13 F A SR A AT, AR itk
K77 SR 5 B B S AT T 7 S ER IR &S — B R R R BA AT .

8.1.2 FR%#

8.1.2.1 {ff WEBENCH® T EAIBEH It R

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

1. EREANRANEE (ViN) -~ S EE (Vour ) A% IR (lout ) Z3K.

2. MRAWITFREESEL, sk TR,

3. TP E kIR DA S R S0 .

4. 1 TPS6291x-Q1 #&itrh , T LB S 2% L-C Sy s |, FEMNA M) fr g s rp o o HAh % &
WEBENCH Power Designer $2it 7 @ Hl| 7R E |, 3+2' 51 7 LR A Aot D5 il kRS .
LRGN, ATHAT DU #AE -

o BITHAMGE , WEE BRI L E R

o W UL AN A R DA CAD #a05 H

« FTEI PDF #& A3 S H 5 RS2

% WEBENCH T E 345 S | & U7 www.ti.com/WEBENCH.

8.2 M FF
8.2.1 HHX 1
TSRS SCRY

TEINACES (TV) , fEH AT 17 2585 AIHIC & (5 F s 9 (L s LR

TEINACEE (TI) , TPS62916EVM iF15#L: EVM Il F 461

TEINAES (TN, SEBRE [E 175 P4 PCB 17 i 9 7018 B8 B e 3T
TEMNAXES (T1) , B B a5 77 R (0 s i i o778 00 Rl e A T

8.3 EM ST EHTE A

FERNCO AR, 3 FHE ti.com LRSI S SO e it Ay AT , R RTRE A G i £ B B Edi
2o AREMMEMEL | BRI SO RS BT I ik

8.4 T RRIE

TIE2E™ 0 Seifit iz R TN EES L YOR | W R L RAOREME, 2 BiF mmesmgit 5. B
YA R EER Y E T | 3RO P AR I PO Y

VRN B S AN TR “HERE” SRAE. XS BRI TI HARIVE | I A —E R T A ;530
TI A 22K

8.5 Fitn
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

JITA B bR N B T & B
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8.6 FrH M HEL

FH LA (ESD) SR IX AR L . B (0SS (T1) B SGIIIE 24 1 TS0 H M AL FE T A S BB o SRSy T ) A 3
A RIZAALT | ] B SRS AR BB
Aral\ ESD (BRI G SEMUNO MRS | K E R B PR . A% 2 TSR AR LB TT B T2 5 2 B0 | R Bl AN i 5
HOE T A 2 B FCR 5 R A HO R A

8.7 RiE R

TI RiER ARARERIN IR T RTE . B 7 BEAEN& 1] A1 g 3o

9 BT P sRid 3k

T o DLRTRRAS B DU AT 85 24 i R4S B TR AN [

Changes from Revision * (August 2024) to Revision A (November 2024) Page
o BBARTAEGRA —55°C TR = 40°Cuuiieiiiiciietseet ettt 1
© IRIIT FUPEFE T T FR ettt e ettt n s 4

10 HLA. HEMEITIEE R

PUR U A S AU B AT IS 2. X85 B d E S F T sl s . Ble A 225, A S ATER
HAZX WS HHATEIT . A RBLER R MM ST 8 CA 15 2 el A2 0 B A
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REEL DIMENSIONS

Reel

Diameter

v

TAPE DIMENSIONS
|<— KO [¢—P1-»

LR i g Lot g

© ’GB @ |{ BO

]

| |
Cavity —>| A0 |<—

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

t Reel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

cC O O O O OO0 OO0

Sprocket Holes

| |
I I
Q1 : Q2 Q1 : Q2
4--q--4 t--7--1- ‘
Q3 | Q4 Q3 I Q4 User Direction of Feed
| % 4 |
T T
N\
Pocket Quadrants
sk ESpo B a1 sPQ B ﬁ?ﬁw A0 BO KO P1 w Pin1
Pl EfZ (mm) (mm) (mm) (mm) (mm) (mm) (mm) £
TPS62914QRPYRQ1 | VQFN-HR RPY 14 3000 180 12.4 2.8 3.3 1.1 4.0 12.0 Q2
TPS62916QRPYRQ1 | VQFN-HR RPY 14 3000 180 12.4 2.8 3.3 1.1 4.0 12.0 Q2
TPS62918QRPYRQ1 | VQFN-HR RPY 14 3000 180 12.4 2.8 33 1.1 4.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS

Lol HERT HEE ) SPQ | KE(mm) | %E(mm) | HE (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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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)

PS62916QRPYRQ1 ACTIVE VQFN-HR RPY 14 3000 TBD Call Tl Call T -55 to 150
TPS62914QRPYRQ1 ACTIVE VQFN-HR RPY 14 3000 RoOHS & Green SN Level-2-260C-1 YEAR  -55to 150 T2914Q
TPS62916QRPYRQ1 ACTIVE VQFN-HR RPY 14 3000 RoHS & Green SN Level-2-260C-1 YEAR  -55to 150 T2916Q
TPS62918QRPYRQ1 ACTIVE VQFN-HR RPY 14 3000 RoHS & Green SN Level-2-260C-1 YEAR  -55to 150 T2918Q

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents 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. Tl has taken and
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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.
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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RPY0014A

PACKAGE OUTLINE
VQFN-HR - 1 mm max height
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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
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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
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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.
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