Ordering & Technical Design & Support & P SIS

E quality documentation development E training Z %Ifﬁj‘
13 TEXAS TPS62916E
INSTRUMENTS ZHCSTV6A - DECEMBER 2023 - REVISED JUNE 2024

TPS62916E H 5 4 il A\ Sk E R RAERJE I 23 # MR 3V 2 17V, 6A RS AR AL
W B R e A

3 Ui

TPS62916E # 14 J2& — 7K e AR e 75 R S0 Ha Yt 45 =
[F) 20 B PR ¥ s . Z s (& & vl i F LDO sEEl s
BRI A URT RN Bl ADCL B B T
GRS, AT, MREE ST IA N .

N T NG RS0, SR EIPRERAMEE T T R 5
TIRBRAAE TR L-C pEBiAs R TR Ed T ERE R
NR/SS 5] Al iy FiL 7 4% 1 i 1A 0 Al M ik v ofe it — 25 S Bl
RALTFARME S LDO R A 75 7K T o SX SRy PR AR 45

1 Rtk

o fRAH 1/ R < 20uVRus ( 100HZz & 100kHz )

o CRABREMEREIERE | (1050 RS0 < 10uVRus

« KT 65dB i PSRR ( =ik 100kHz )

* 2.2MHz. 1.4MHz 5 1MHz & 4 (e s s 5 sl

o RS ANE R EE (TTIE )

o RS AME SRR AL ER |, G A T A 30dB
I L-C JE a8 ( nIiE )

o AR (RE )

o FINHETERDY 3.0V 2 17V

0.8V % 5.5V #ith HEE

25mQ/7Tm Q Rpson

HEAIR G N i R R RS FE A £1%
B AT Re N AT S

- FH P SR A e

- R A

CINE R

LY IE RS

HrHURCE (AT )

- 55°C % 150°C 45 Vi [

[A]#E > 0.5mm A 2.xmm x 3.0mm QFN
{fiH TPS62916E 1) WEBENCH® Power
Designer fill i & fill 1+ 7 &

&, ATSEPUE T 10uVRrms [ H HL RS0 -

%A EAE 2.2MHz. 1.4MHz 8¢ 1MHz [ [ 5& T 5 45 %
B IS A S 8 = i 2 2] B ) N il i <
TGO RN E R/ BRI R, WK TIRA

SEVIR

HRER
PRI a3 HAERC)
TPS62916E RPY( \ﬁ’iN'HR ' 2.5mm x 3.0mm

(1) HAXEZEL,

W 10,

(2)  BERGE (K x %) JFRARE , JFEAETI (WiEH ) .

2 MH
e g S
L L Ve
OHb Ay
BRET 2
RS G
g
1 | Lf
: F
0.5 fforh J i 7
N
02 vl v " N ES 1 e
g o | EN/SYNC BOOT j
; . = 2x10 pF 2x 212 nF 52 R
= 005 == ~ cin =~ —— S-CONF vo P
2 — € Cf
2 0.02 PSNS FB TR
[
[a] 0.01 r ¥
: —d PGND NR/SS 487k
€ 0.005 jlgﬁg
3 PG[—
0.002 | — Cnrss = open, 154.5 nVrus =
0001 — CnRrss = 470nF, 29.7 uVrms - -
ool — Cnrss = 2.2uF, 30.2 pVrms
' W,
1x10"  1x102 1x10®  1x10*  1x10%  1x10%  1x107 ﬁﬂﬁﬁﬁ
Frequency (Hz)
N
i H B SR ISR

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
English Data Sheet: SLVSHM4


https://webench.ti.com/wb5/TISearch/panel.html?p=TPS62913&origin=ODS__TPS62913
https://webench.ti.com/wb5/TISearch/panel.html?p=TPS62913&origin=ODS__TPS62913
https://www.ti.com/applications/industrial/aerospace-defense/avionics/overview.html
https://www.ti.com/applications/industrial/aerospace-defense/overview.html
https://www.ti.com/applications/industrial/aerospace-defense/overview.html
http://www.ti.com/applications/industrial/medical/overview.html
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV6
https://www.ti.com.cn/product/cn/TPS62916E?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/TPS62916E?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/TPS62916E?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/TPS62916E?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLVSHM4

13 TEXAS
TPS62916E INSTRUMENTS
ZHCSTV6A - DECEMBER 2023 - REVISED JUNE 2024 www.ti.com.cn
g
T HFEE ettt 1 T ERRIEEI ..o 17
2 B s 1 AR A S = SRR 17
R0 EO T 1 7.2 BT RTFH oot 17
BN T 1 T 3 7.3 HLTEAEIEE I oo 26
B B oottt ettt en e 4 T T R e 26
B LI E RATTE B 4 B A R TR e 29
B2 ESD ZEZ oottt 4 IR Y o 29
LRI = 1Y S Ty < SO 4 B2 R I A e 29
LR - =3 = OO 5 8.3 B STRL T IR oo 29
5.5 BB UEE oo 5 8.4 AR oo 29
LR 7 8.5 T e eeeeeeeeeeeee ettt ettt ee e 29
(o2 A < [T 11 8.8 B T L e 30
B.1 BT ettt 11 8.7 ARIEZR oottt 30
8.2 THEETTHERE] oo 11 O B T T BEAE T oot 30
B.3 HEVETEEH oo 12 10 HLME. BERIAIITIAG R o 30
B.4 BEFTIAERETR oot 15

2 HERXFIRIF

Product Folder Links: TPS62916E

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLVSHM4


https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV6A&partnum=TPS62916E
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com/lit/pdf/SLVSHM4

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS62916E
ZHCSTV6A - DECEMBER 2023 - REVISED JUNE 2024

4 5| A BT RE

1)
1%}
e v £
v 1 (I (L [
A I I R I FO
S-CONF | 6 ! i 14 | BOOT
EN\SYNC } 7 ! i 13 ! sw
—_———— =T 1 T
VIN 8 1 | 11 12 | VIN
_———l . | u.____J
[ Lo |
-===1 | 10 g r==--
PGND| 9 | 11 M| PeND
Lo, 1! -
Lo R
sw
& 4-1. 14 5] VQFN-HR. RPY #3 ( L& )
*x 4-1. 5l jIThAE
B
%A VA
w5 B2
2 NR/SS O | JEREZ 5] I F 25 45 1T 1 B a8 1R 0 3008 BN [a) AMEADUE: 75 2031«
4 VO | i PR AN B R 125 B 20 B B — A LR R I JR T
8. 12 |VIN | RPN )
9. 11 |PGND — | AR
10 Sw DRGMTF G . W% 5 B2 3 ) e R ES  L R g
13 Sw HREI . EiZ5| A BOOT 5| 2 MR — A E s,
7 EN/SYNG | JaH . ZRHSIE , ERERE R . SR T DA A . EA T )a A . MAR R SR % A — AN
AUE N 500k Q (P95 N Hr B A% o X125 S F i DA TR] B 244
14 BOOT | PR MOSFET Wit SR sh#% 1) L. fERL S| IR SW 2 (Bl — /L 7F 4% .
1 PSNS — | RN R, EERE S GND
3 FB O | Z1F M 551 B
5 PG o TR IEIEF RS . 4 Vour KT I IER BRER , %5 B35 2 GND. 1%5] T 2 —A k- h B fH 88 DA @ 5w .
1% 5| BT DAZE AN F B R RF T 25 5% 82 1) GND .
6 S-CONF O | ZBEACE S . 1%5] Bk E 8RN TR, ESRE 6-1.

(1) I=fmA,O=4ith

Copyright © 2024 Texas Instruments Incorporated FER R 1% 3

Product Folder Links: TPS62916E
English Data Sheet: SLVSHM4


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV6A&partnum=TPS62916E
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com/lit/pdf/SLVSHM4

13 TEXAS

TPS62916E INSTRUMENTS
ZHCSTV6A - DECEMBER 2023 - REVISED JUNE 2024 www.ti.com.cn
5 B
5.1 X B RBUEE
FE TARSE IR 7S ( BRIES AU ) ()
B/ME =N | B
VIN. EN/SYNC. PG. S-CONF -0.3 18 \Y
SW ( E¥) 0.3 Viy+0.3 \Y
SW ( &%t , /MF 10 ns ) @) 2.5 21 \%
1 E@) BOOT 0.3 VN +6
BOOT £ SW -0.3 6
VO. FB. NR/SS -0.3 6 \Y
VSNS- -0.3 0.3 \Y
LI PG 10 mA
T, 4hiR -55 150 °C
Tstg e A7 -65 150 °C

(1) A R ORAUE (ST T R X A MK AR .

S x B KBUE B IF AN RO B AL I e 2 A B R BGBAT 561 LASN T T Ho At 2%

PEF RS IE R BT WRBH “BRUCSAT A" BTE “HXT R RBUEME” B NEH |, SRR ST A IETIZET |, X o BER AR
AIEEVE . THREANE: fe HEAE R AR A o
(2) BT HEURAEL AR A X T 2% e b ] 5
(3)  ATIFIFRAT,
5.2 ESD &%
B E: XA
41@;&&&@ (HBM) , #7# ANSI/ESDA/JEDEC JS-001 5 +2000
V(esp) [V G 1, P s v
FE R (CDM) , 454 ANSI/ESDA/JEDEC JS-002 ¥ £500
#E, T 5@
(1) JEDEC 44 JEP155 35t : 500V HBM N g fE A7k ESD 45 H1RFE T 20 4.
(2) JEDEC Xt#4 JEP157 45! : 250V CDM I} fefig fEbrvtE ESD MR F %44/,
5.3 BUUBIT %M
TE LA RGN AR ( BRAES AU )
B/ME FRRE BKE| B
Vin LGRS 3.0 17 \Y
Vout L 0.8 55 \Y;
Cin R Ve NGRS 5 10 uF
L4 A 2 AL -30% 1 20% uH
Cout B R L 80 120 200 uF
Lt BRI LR 0 10 50 nH
Cs AR A 20 40 160 uF
Cout*+ Cr | AR , AR —ME A L-C JEH 80 400 uF
lout i H HLR 0 6 A
fsyne [FE5EH (2.2 MHZ %8 ) 1.9 2.2 24| MHz
fsyne FE T (1.4MHz % E ) 1.2 1.4 16| MHz
fsyne F M (1.0 MHz % E ) 0.8 1.0 12|  MHz

Product Folder Links: TPS62916E

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLVSHM4



https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV6A&partnum=TPS62916E
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com/lit/pdf/SLVSHM4

13 TEXAS
INSTRUMENTS TPS62916E
www.ti.com.cn ZHCSTV6A - DECEMBER 2023 - REVISED JUNE 2024

5.3 BUUBITHM (£)
7E LA 450 R P A (R AAE 5 U )

BME PARME BKfE| B
GhIR -55 150 °C

T, ™M

(1) TE45RKT 125°C B, TAEH fr o4 i AR

5.4 #MHRER
TPS62916E
Rdarz() RPY 14 5[/ QFN HpE
JEDEC 51-7 PCB TPS6296EEVM
RoJa ZE R 58.9 29.1 °CIW
R yc(top) gizHhFe (TR ) 37.8 Rig @) °C/W
Reus 45 25 L PR AR FABE 7.3 RiEH @ °C/W
Wyt S5 THRHE S5 0.9 1.8 °C/W
YiB 45 % BRI IE S 4L 7.2 13.4 °C/W
(1) FAXREIARIERNEZEE , WSH FE R IC HLEHIEHF BAF .
(2) AEHTF EVM.
5.5 B
TERRW PN BETE R |, Ty= -55C % 150°C. WAERTE Vin=12V H T,=25C %4 TG (BRIEAFUH )
BH WRE M | BME SONE BkE| BB
HYR
I P m;ﬁ%% , TSE, BAEITL , fsw = 5 A
Isp PSR EN=GND, T, =-55°C & 150°C 0.3 70|  pA
Vuvio | RJESIE Vi EFF, Ty =-40°C £ 125°C 2.85 2.92 3.0 Y
Vhys R R A E IR 200 mV
Tio F ST b T, BTt 170 °C
OB i T, P 20 °C
EEHfEO
Vi en  |EN/SYNC _Efm f P4 A BRAE HL s 0.97 1.01 104 Vv
VLen  |EN/SYNC _E A B4 A B LR 0.87 0.9 093] VvV
Vh syne |EN/SYNC LR PN BRER #1155 |EN/SYNC = i 1.1 \Y
VL syne |EN/SYNC ERMRHSFHNBIER 255 |EN/SYNC = i £ 0.4 \%
lenike | A ENISYNC 0% AR i EN/SYNG = GNDALVIN, =40 =T, 5 160 nA
Rpp EN/SYNC LK) 47 HiBH 2 EN/SYNC = {kH 330 500 kQ
tdelay 1 P AES R ] M EN/SYNC i BT BIERAF AR T R i 1 ms

I\Eﬂ ) RS-CONF = 80.6kQ
INR/SS NR/SS $i HLiit 67.5 75 82.5 MA
R4 S-CONF F£AB A% E M Rs.

Rs.conF | S-CONF HiBH B B3 il #S B e -4 +4 %
CONF B
Vee HLIRIE W B Veg LTt BA Veg AR S 93 95 98l %
Vre HLEIE U E Vg FFE , Lk Vg bRFRME ki 88 90 93] %
VegoL  |PG I He P4 H H R Isink = TMA 0.4 v
Copyright © 2024 Texas Instruments Incorporated PRI 5

Product Folder Links: TPS62916E
English Data Sheet: SLVSHM4


https://www.ti.com/lit/an/spra953c/spra953c.pdf?ts=1593713041028
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV6A&partnum=TPS62916E
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com/lit/pdf/SLVSHM4

I} TEXAS
TPS62916E INSTRUMENTS
ZHCSTV6A - DECEMBER 2023 - REVISED JUNE 2024 www.ti.com.cn
5.5 AR (42)
TR BN S VEE N IIAE |, Ty= -556°C % 150°C. MREZAE Vin =12V H T, = 25°C M RS (BRIES A3 )

e 218 WK BAME  BAME  BRE| B
lpgike | PG 5| IR IR Vpg=5V; -40C < T;<125C 5 500 nA
treoLy | HEYEIE AL IR A (] Veg FF% 9 us
W
ton B S I (] Vin =5V, lo= 1A 35 ns
tor i JH < st (] VIN =5V, lout= 1A 50 ns
VEB SRR RS -55°C < T, < 150°C 0.792 0.8  0.808 Y,
IrBLke |V FB AR B Veg=0.8V, -40C < T, < 125C 1 70 nA
lvoike |FA VO NI HLI Vyo=1.2V, -40C < T, < 125C 0.01 30| pA

ViNn=12V, 1.2Voyr , 1A, Cnriss =
PSRR F B EE 470nF , fgy=1MHz , Cep= P& , Ly = 65 dB
1uH , Coyt =4 x 22uF , f < 100kHz
ViN=5V, 1.2Vour , 1A, Cnriss =
PSRR | ity 470nF | fg, = 2.2MHz , Cep = HFlk | Ly = 70 dB
1uH , Coyt = 4 x 22pF , f < 100kHz
Vin= 12V, BW = 100Hz %= 100kHz ,
C =470nF , fsyw=1MHz , V, =
" - o NR/SS » Tsw » Vout ]
VNrms | firHH B R RMS 1 s 12V Cep=JFE Ly =1uH . Copr = 4 % 24.4 VRS
22uF
ViNn=5V , BW = 100Hz % 100kHz ,
B i CNR/SS =470nF , fSW =2.2MHz , VOUT =
V I D s 16.5 V
NRMS %Hj EEH: RMS W7 1.2V ’ CFF= B:FE% , L1 - 1|JH ‘ COUT =4 x MVRMS
22uF
V|N= 12V y fSW= 1MHz y VOUT= 1.2V y
Vopp fsw Rbr g 20 LU L1 = 1|JH , COUT =4 x 22L|F s Lf= 10nH , 36 “VRMS
Ci= 22uF
VIN =5V , fSW =2.2MHz , VOUT= 1.2V y
Vopp fSW A By S0 H L1 = 22|JH , 4OUT =3 x 22“F , Lf= 13 “VRMS
10nH , C;= 22uF
. EN/SYNC = GND , V, =12V ,VpN =
Rois Ll ey GEREEN 5V out IN 4 Q
. EN/SYNC =GND , V =5V ,VnN =
Rois B T P LB " out IN 16 Q
fsw TFRAA 2.2MHz % & 1.98 2.2 242| MHz
fsw A 1.4MHz %8 1.26 1.4 154| MHz
fsw FFRAHE 1MHz %8 0.9 1 1.18| MHz
Dsyne | 2L 45 55 %
YL Z YL V2
tsyn(:_elay ﬁyj*ﬂ{lﬁl& }\)\\EN/SYNC J:ﬂ—lnﬁj SW J:ﬂ—lu Hﬁﬂﬂi 90 ns
TR
ISWpeak ﬂl%fﬁﬁaéﬁﬁ/ﬁilﬁﬁfﬁ 8.6 9 9.6 A
ISanIIey %\’{Eﬂ:j"{ EE/)ﬁBE{E 8.8 A
Inegvalley A E R PR 29 -2 A
Rps(on) -

Product Folder Links: TPS62916E

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLVSHM4



https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV6A&partnum=TPS62916E
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com/lit/pdf/SLVSHM4

13 TEXAS

INSTRUMENTS TPS62916E
www.ti.com.cn ZHCSTV6A - DECEMBER 2023 - REVISED JUNE 2024
5.6 HLAVRHE:

ViN=12V , Vour = 1.2V, To=25°C , BOM = £ 7-1 ( BAESE WM )
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5.6 SAURHE (4E)
ViN=12V , Vour = 1.2V, To=25°C , BOM = £ 7-1 ( BAESE WM )
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5.6 JLAURHE (52)

ViN=12V , Vour = 1.2V, To=25°C , BOM = £ 7-1 ( BAESE WM )
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%107 1x102  1x10°  1x10*  1x10°  1x10°  1x107 1x10"  1x102  1x10°  1x10*  1x10®  1x10®  1x107
Frequency (Hz) Frequency (Hz)
12V % 1.2V 1uH , 1MHz {05 14 L-C 12v & 1.2v T#H, 1MHz PR BRI B IR

NR/SS = JF# , 470nF , 2.2 uF , BW = 100Hz % 100kHz
&l 5-14. R % B S AR AR R
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5.6 JLAURHE (52)

ViN=12V , Vour = 1.2V, To=25°C , BOM = £ 7-1 ( BAESE WM )

WL ]
1 1 hove
0.5 e 0.5 T L n
B Py
N 0.2 N 0.2
< N < Wl
> 0.1 X S 0.1
2 2 |
> 0.05 5 > 0.05 5 X
2 ‘2
8 0.02 8 0.02
q, 0.01 = o 0.01
2 k2]
2 0.005 <ZD 0.005
0.002 | = Cnrss = open, 150 uVrus 0.002 | = Cnrss = open, 159.8 uVrms
0.001 — CNRSS =470nF, 20.6 HVRMS (| 0.001 b CNRSS =470nF, 22.7 HVRMS
) —— CNRsS = 2.2LLF, 20.0 HVRMS = . —— CNRss = 2.2}LF, 225 HVRMS T
0.0005 e 0.0005 L
1x10"  1x10%2  1x10%  1x10*  1x10°  1x10®  1x107 1x10"  1x10%2  1x10%  1x10*  1x105  1x10®  1x107
Frequency (Hz) Frequency (Hz)
12V % 1.8V 1uH, 1.4MHz {14 L-C 12V % 1.8V 1uH, 1.4MHz BREAR T RIS 25 5
NR/SS = JF# , 470nF , 2.2 1 F , BW = 100Hz % 100kHz NR/SS = JF# , 470nF , 2.2 1 F , BW = 100Hz % 100kHz
Kl 5-15. 4 oS 2 B AR A IR & Kl 5-16. S RS 2 B SR AR R
57 ymu 5
| T
2 hm il 2
1 PR e 1
¥ 05 / = ¥ 05
e e /
< 0.2 < 0.2 il
3 o0 s - \ E 01 = .y
= . g - =\
£ 0.05 EH 0.05 i
5 \ 5
8 o002 \ 8 002
[0} \ [}
8  0.01 2 0.01
o T (s}
Z 0.005 | z 0.005
0.002 — CNRSS = open, 154 .1 P-VRMS 0.002 — CNRSS = open, 159 HVRMS
! — CNRSS = 470nF, 15.6 HVRMS ! e CNRSS = 470nF, 15.9 HVRMS
0.001 | — Cyrss = 2.2uF, 15.3 uVrws i 0.001 ] — Cyrss = 2.2uF, 15.9 pVrms i
0.0005 - L 0.0005 e
1x10"  1x10%2  1x10%  1x10*  1x105  1x108  1x107 1x10"  1x102  1x10®  1x10*  1x105  1x10®  1x107
Frequency (Hz) Frequency (Hz)
12V % 3.3V 1uH, 2.2MHz {14 L-C 12V % 3.3V 1uH, 2.2MHz BRI TR DRI A S
NR/SS = Jf# , 470nF , 2.2 1 F , BW = 100Hz % 100kHz NR/SS = Jf# , 470nF , 2.2 1 F , BW = 100Hz % 100kHz
Bl 5-17. i s B B SR R R K 5-18. S S 7 B SR AR R
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6 4T
6.1 ik

TPS62916E fIMe s . fIRSTi [0 [ I e e 2 [ e I e iR s s . AR AT — D DB B I P AR BE |, T S
HRLATICHE S LDO MR At o et ds il A 2.2MHz. 1.4MHz 5 1MHz [T SC5 F R OR 1) HL Ik 5
DUBAR )4 R S0 o R TE A H S R I — AN /N B EE 2R L-C ENERS |, AT DAHE— B RS A R S0 . X ] A
R ER BN URES , RN A S . MBS ik B0nH (AN R SR RIS RS E . N T
WEGLEE TR IEPAS ERIERE | SRFAEIERAS STt B s . TPS62916E R A1 SR rl b e St il . filtn | 7£
9 ADC fteaisS , AT i al gl R A 2k . (] S-CONF 5] BB BT A . i il Rl s FE

6.2 ThRETTHE R

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

EN/SYNC [ Undervoltage Slope Compensation z
lockout
1.0V Thermal shutdown [~ ] soot
L]
Clock Detector
> [F;

MOSFET Driver
— ] Anti Shoot Through D—E] sw

Converter Control Logic

MODE
Spread 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  |———gp» MODE
Selection
( Softstart  ~
Ry >
R <
Vrer AAA P oS <

08V VVv A4

ady

I_ EN/SYNC

A A4

Output voltage I
MODE — discharge

| | J- logic
LJ LJ
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

3 6-1. S-CONF Bt EHER

S-CONF FRRHR 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
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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6.3.2 #/£(E55 (EN/SYNC)

s iE i f s EN/SYNC 51 S A, JF B EA BBEN 1.01V R LT RERE. SFEEHE , Bl S-
CONF 5| JRBC Bk B B i BhiAE R A AE S AE R SIAE IR N 0 tgeray W o taetay EVIMIE , WIBHUR 3 LR 22
£ Cnryss FRA 45 BCE IHUSE DI Tl N RUH I F s . 5 BB IR I 1) tyejay HR4E ATi%&H) S-CONF fH AL . K
/INE] S-CONF FERHET |, )5 2l 2E IR i ] f 5

EN/SYNC 3| — M FHi I Rpp. HEFHATE EN/SYNC 3] BIASAE IR 5h 2 A% FE-F % 00 T B L 28 h AN 52 4%
HHEsh. JAsh)E , FHREBHESKIF. EN BB KT , S8R AWzt | Nz i P 2% 0 .

6.3.3 #51F/7+¢ (EN/SYNC)

EN/SYNC 5| e H T2 tFF2D . BiteifE S im 2% 5 )G |, #8408 5 FH il S-CONF 51 I aC E . AMRET
BhER L AIAE S-CONF 5| BT % B I B0 FDE RGN o« 248805 5 W B A N B S PR, 2842 AR
A Bh U e 20 Y I Bh . LR A AR BRI ST A 14, EN/SYNC b Z148 A T IR R4 2/ 10ps.

s 5 AT LU B AR e e 2 PGS | R H el LE RN A 2] EN/SYNC 5. 4MEB& 4 (i
517 o] A s ae e sha o | & 6-1 d s

EN —]
CLK _D—[] EN/SYNC

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

6.3.4 7 4R

1] S-CONF 31 JAITT B3 A B AL AT . FLUR/ LU 4038 2 0 TF S R 7ot it LRS00 . 9 ADC it
SLATS (AFE) BEri | JF iz 27 U b 2 B R A A DL R R B P T 55— 2% L-C VB
AT S TS0 A P 30dB.

AR T BN AR (SSM) Jr %, thi%E4E 5] S-CONF 5| I Hi PHL 33 AR % 6-1 AT IRFE . nEFRpENLIA K
DLLE BE K AR Vi [l AL 3 T ORI o R 1 R TON SR A IT SR I +/- 10% . 3R 58 < PARIARN | %
SSM R B , {Ei=iE ADC N A s DR L A2 e (FFT) Ja A0 2R R G008 % w2 X A Bl o T 5xF i ]
PR R B P IR, (T BEAL SSM. s FHREATL R S 1 3 mT LA RAEARG o R A0 T RO S B, ] 5-2 o . il
AU 1 158 1Y SE PO S M S A (o 5 77 4% (LFSR) , LAEAEARBENLA ORI AR E AL A — k. R 1 6-2 Jir
e FRe
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fSW
Unmodulated
Spectral envelope of (single tone)
triangular modulation
(+/- 10% fsw) AN
g \
g AN
= Spectral envelope of \
[0 . \
e random modulation \
%— (+/- 10‘% fsw) \\
€ \
< \
\
fMOD | |
Triangular ’l ll
(single tone) Increased noise floor | |
with random modulation " ll
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 HJFIEEHH

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
Ve AR | TLUE PG {5 50 A R (7T . AR (A, PG 3 IEET LR 2RSS |
AT DL 5] GND. PG {548 M - 2 R13B 4 BLAT 8 u's HIFUARUE Ik hi ],

R 6-2. BIFIEH 5| HEHE

PG BiERA
=11k fRREHT
Vig =V J
3 H ( EN/SYNC = & ) 7B~ PG

te ZJi VB < Vpg J
S (EN/SYNG = £ T ) J
UVLO 0.7V < VN < Vuwvio N
F SN Ty>Tysp v

FEYR RS R Vin < 0.7V J

6.3.8 BIRFIE 5 57 245 (NR/SS)

EEFER1Z 5] AN F AR A T BRI 4 2 A RO 75 0 50 B R BN TR o RLASBROK |, MR A BRAIG , e (K S [A)
Ko BT B HER > 470nF AL |, BNy Sms , H AT LA SN SR 5 BN ) AEAR SO
TR ZNIIA] | SRR T EER T Rk, A S BEAT ORI T RE AR S B A T
S

ear R A S HE HU IR N R-C JESAS RSCBURME R |, W 776.2 P, R/ st fEd , NR/SS IR A 75pA
(JRRE ) AOTEE B TE A 0.8V, BUKH NR/SS HL % 4% AT R AR AR IIEE 5 . J3 B ()04 36ms I, K
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NR/SS AN 3.3uF. A EFNN RN KE N 0.7ms , HfAE/NT NR/SS A EEH NR/SS HLZA 2SN £
KX RO

6.3.9 BRI FIFEERY

s B AL AR ThEE . T 5% FE AT BR AR v By 1l 3 A4 8 B0 vy b B2 LIRS A M B N L L B R 1) LA
T L JBRAR R B . VRN B A PR B EE BB B IR LR, TR PR AR K A . o S e RS HE IR A B
(Iswpeak) » fll MOSFET ¥kl , fiKl] MOSFET #43: |, DAME A% At ks A it o AN I Fi A AER T ARt FEL VAT
FRAE ISanIIey B, =l MOSFET A< H ik SiE.

HI T A ERAR R IEIE |, S B i AT RE 2B I A A r AL PR A, JC LR AE A N\ F I e v ELAE P AR /N KR DL T
ZNA B BR H B TS 0 R i A 5 AR A s

VL
IpEAK (typ) = Iswpeak + (T) X tpp (1)

Hr
Iswpeak FEFE 2 “THFHE FH 58 IS B BR 1]
© LEHXK
© VRSP S (VIN - VOUT)
* tpp I N 50ns 1) EAL LR

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 5 HIELT (100% L55H)
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 (RDS(ON) + RL) (2)

i

L
VouT(miny 7 AT PASR B2 1) B Ml H FL
lout A2 tH HLIR
RDS(ON) %% }ﬂu MOSFET E/‘] RDS(ON)
Ry 9 F HUBK IR B AL FH
AT YEREE E SR IF G, AT 50ns ( MAUE ) . 60ns (fORME ) AUBBIRITIN ) o AL TF Sk 9 ) ik
FIZIRAE , WSS BEE T SRR, DUREOR SR AR E o A RN R HE— D R ARG, SRR EE 100% £
o

o . . 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
A IR AR BCAE A o W B DRI AS |, A % R LR 16.9 1 VRs L W1 BT, it FLRSUE N
280 1 Vrms , WK 5-10 Fizr. WKl 5-12 s, 85 20 L-C JE 38 al 4 4t o R S0 P 284 30dB. v 1 ik
G | AT DATESE 4% L-C RIS 2 5@ B B | FREEXT L-C JEIA 7= AR I AA NSRS AT P A
f%.

N TR 2 L-C uEB 3R TTHE /N |, AEBAMEE T 10nH & 50nH 19 HUREET T tk. — AN 2
PCB i £k #8 n] Jyin th H R SCBIE AR R W 1 i k. TEIE SN, 777.2.2.24 .
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TPS62916E
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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

TPS62916E Z41| # 1 Jyfikme A AV Aay it s S0 M B it

7.2 AN A
Lf
Ferrite
1Lp1H Bead
Vin o / Z
VIN sSwW Vo
12v TYM i 12V/6A
o EN/SYNC  BOOT
Cout
2x10 pF_| —2x 22nF exg;pF R1
Cin — S-CONF VO 243k
e 1 Cf
r PSNS FB T 1% 224F
PGND NR/SS e
” 470 nF 487k
Cnr/ss
ref— [
E -
B 7-1. LAY P PR R 3
® 71 R TIEH T RZ N H M HERE TR .
R 71. IR
PR BATRLS P IR
TPS6291x TPS6291x R M 75 RS0 P A e 2% AR (TI)
L4 XGL4030-102MEC 5% XGL5030-102MEC LRSS c 1.0uH Coilcraft
Wiz 2542 © 2 x 10pF £10% 25V
2012X7S1E106K125A , TDK
Cn C2012X7STET06K125AC ZEH A XTS 0805
% S8R
Cour C2012X7S1A226M125AC fi “E%’iﬁj ' ?(?322%2651 o, TDK
I o, )
L¢ BLE32SN120SN1L LSRN MuRata
G C2012X7S1A226M125AC W%E%ﬁﬁf : ;(;‘322%26510\/ ' TDK
= 0, ’
[ 9% 2 x 2200pF , 50V ,
Cq GRM155R71H222KA01D £10% . X7R . 0402 MuRata
Cnrisss Crr PR AR A bt
R1. R2. R3. R4 L RH 2% FrifE
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7.2.1 &R

AN T A 6 05 2 SR P T SR, T LR T AR SRR PR B I R ME ARV o R AR BT N E B R A et I
1B, FERTEF IR fr g . o SRk 1/F e HEAT AR AL

NS <6V ISR R F A T SG8A y 2.2MHz 1) 1pH HURES . AT RA% 0y 1MHz 8¢ 1.4MHz 1) 1pH
LA T N LR > 6V N AT RCR ik, BARER e T f s . AFX 75 2 3.3V HrtH AR B AN PLL R (L He
HATHRACE F B 2.2MHz 1A 1uH BUEES | AT o R A M sk b 4 H B S0 A ATT g 75

¥R 7-2 RAAFLEI R Z6 , v LLE I R 775k 81T TPS62916E . 77.2.2.1 f#] WEBENCH H 3
Wit |, BE A 777.2.2.2 R E T

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

Bt HiR Vin Vour Fsw R () o AR O)
A 12v? <14v" 1MHz 1uH 88"022“': 10V,
SR 12v 1.4V < Vour < 2.2V 1.4MHz 1uH 88"052% 10V,
SR 12V > 2.2V 2 SMHz WH 8 x 224F 10V
JRE 5V <33V 2.2MHz 1uH gs"ogz“F 10V,
SR 5V >3.3V 2.2MHz 14H S 22UF 10V,

(1) HREMN B e 22 32 23 A fcJE @ N 1] 70ns RORR M. BRI T 12V BLE RSN B sl 1V DUR R4 S JC LB 3. 3525
72221,

(2) ARUEBBHMYUT | WSHE T4,

() AXRE ARSI T , HSHET-5.

B G L-C B AR ATIER) , BONIZARF AT ANEBCUEIE R A H | IR AT SEIURT 20 u Vems HIMEFS o 78I 126
TIRUEPE AR QOB R R BN . R FB O AR R B 5 4 L-C BB AR, £ A LC
PEBAS Rl e . AR W SR AL IR HE , T BE KPR S M g Bk S AL B AR A R B A SRR T
Bt E S % L-C BRI, WS PR 7-3.

R T7-3. B L-C (AR ) IEEHRTITE

VOUT (V) SREATERRF ST ( 100MHzZ I ) @) Hr AR ()
<22V 80 % 200 1 x 22uF , 10V , 0805
> 2.2V 8Q £ 200Q 2 x 22uF , 10V , 0805

(1) AR EERSINS  HSRET-5.
(2) AR HL-CREBSRHMLS , HSHE T-6,

7.2.2 EA T

WMRAR 7-2 FHARRE X, TI &i1U#H WEBENCH &1t . 80E |, %88 SFaioc EE Y h i Bkat25
RERAE

7.2.2.1 {7/ WEBENCH® T Bz g r R

midi At | 8 TPS62916E #3141 B WEBENCH Power Designer 62 5& il it 77 & .

1. HARBEARANEE (Vi) B EE (Vour ) A B (lout ) oK.

2. MRALBETFRIORE S, AR REFRECAE .

3. I E LR DALt g H R S0

4. fF TPS62916E #itrh , #al LS FHEE — 40 L-C I ES |, JE MM B hrSeeadh o e HAh 1

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 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=vin % )

Hrr:

o0 = AEERSCE (R EREE FACR & P EE 0.9 )

WRIG, AR 4 TH5E AMHz. 1.4MHz Al 2.2MHz (0 Sl i 18] . S5 I A) L ZRGR AR R E 70ns (1) fH 338
B 1] DA o a8 P i R N B R i R R R R 5 /N 15 25 EE Diine 18 fow HISRKTTF AR .

D .
T — min
ON fs W_min (4)

then

© WIRAE 2.2MHz B ton_min B/ME < 70ns , 1 1.4MHz.

© WIRAE 1.4MHz I ton min B/ME < 70ns , &8 1MHz

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

* U ton min B/ME =70ns , T HVEAREISZ DLSEIUEE R, B R s R DASRAS IR A e 7 IS0
7.2.2.2.2 1" L-C JESEH 1) B IR FF

HRE LA & S A R AUEE. 7 5 MR 6 THE B S k& ISR RS . %A U
IR AL N o W AR U AE T G FRLUL B¢ e P PR B R AN L R A7 B

Vour Vour
— X 1 —
n VINX 7

AIL = fSW X L (5)
Ippak = IOUT+% (6)
Hr
© few BIFFKMMZE (IMHz, 1.4MHz 5% 2.2MHz )
o L= HUK
o n = ERACE (LR REAEHRCR & {E R 0.9 )
#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 41%x41x21 9A/12m Q

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

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 HFHEHT

T EA L-C RGBT, AR A TIE D 80 uF ( H/ME ) % 400 u F (B RAH ) - fEAE A L-C JEB G
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

&1
X HEAGR (< - 10°C) BATHIBEE , T AERA L-C KRG Bt M 120 u F /M7 28cm i
A, BAERHE A L-C IEB S B AES — A L-C JEB s i Al

TI @RS ( XOR 5 X7R )  ME A A BRI E RN , S0 R&NA B A AR K. 4
AHEEBE RS REE BIE , ATAER G B AR . 18R B A e 80 28, frH AR 25 1) ESR Al
ESL 2 EEH B . BUNIE S RSFls A BAKR ESL A1 ESR. Tl #U# H 0805 B /Mrdd: |, H
PR GRS PR LR R B AT T T I B A AV E R ED AT . 38 7-5 FIH T HEFZ O A H FL R B o

R 7-5. R HH BAS

BRI HAME &R BE (V) ES
PN R 22uF , X7S TDK C2012X7S1A226M125AC 10 0805
PNk 47 uF , X7TR 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

. 100MHz % N
mpmE - Rt | 100wz st | O} ﬁ%"%ﬁﬁ B e A
BLE18PS080SN"1 MuRata 0603 85 Q 13.5nH 4mQ 5A
BLE32SN120SN1L MuRata 1210 12Q 18nH 0.78mQ 20A
74279221100 Wurth Elektronik 1206 10Q 15.9nH 3mQ 10.5A
7427922808 Wurth Electronik 0603 8 Q 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 RPEAMRWERAETR AR (JEHE N 100MHz ) FRIBHPT ( BALA R )

o fRRIREME (JEF N 100MHz )

7.2.2.2.5 A\ BB FE

N T SEE D H AA ON B R E Y L T & UE  X5R 5 X7R P A AR . A KA E B IS0 8 KR %
BT N RS0, RN R R IE I N ARt fa M R G YR, TI @ U 10 n F 805 KIHN AR
PN I 16 AT 3t — 20 B i N FE TR SO e, AT B K PR b i 2 R A 1 RH A1 RS TR R R S L 38 A R L 2R )
EHE , HFH AP BRSPS R R T 5 u F /N RERE

BT KREEHNBERRSL |, EBZE VIN 5] JIAT PGND 3] 2 8 EEERCE — BN B RS |, DLUEE KRR B /)N
BN IR ES B AR FLBG , AT BE KRR B M B A A O i e 7R . Sr N L A B OB S e | [RIBTE B R
EHASMZIR AN FE NG, W #7742 1R, £ 7-7 5HE THERG A BALS.

R T-T1. EAMNERSE

PN R HAE falbeaz] BEHE (V) R
IS 10uF, X7S cT:E2)§1 2X7S1E106K125AC 25 0805
S 2.2nF , X7R 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) -
PEACHIPHES F AR RS | i R2 B NS TEUNT 5KkQ . W1 B i/ B I # #4507 1 I K 17840 15 2819 14 1174 2
FEALBE T A T, FB HL P SE A, DU rhlkar | (B S ORI

_ Vour _ Vour
R1 _RZX(W_l = RZ X 08V — 1 (8)
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VOUT (V) R1 R2

0.9 604 Q 4.87kQ

1.0 1.21kQ 4.87kQ

1.2 2.43kQ 4.87kQ

1.8 6.04k Q 4.87kQ

2.5 10.4k Q 4.87kQ

3.3 15.2k Q 4.87kQ

5 25.5k Q 4.87kQ

AT RS (Crr) AR IEFIBAT T #00 , EF LD CE R RS . (HA2 |, 38 Cer WM ZIUNL , BUATER
ZIAIE] , BUKH) Crr VESLBLHIEIER (PG) That , JF AT se /e BOR bR 5 0118 F 2 PG gl MR Ak A . H
RAFFH AT A AR LR L 18, TS0 (G A 178 7 s R L P R L s 9 L st LA

7.2.2.2.7 NR/SS #7555 #E

I 76.3.8 ik , NR/ISS HLZ 2 5N i M 7 AN R Zhin (] . ZESCHL Sms B SIS A1 AN RGP A PERE , 2 IUEN
470nF. JEZNESIEN 35ms B, Bk NR/SS HIZE A 3.3uF. KT 1w F (RE M 75 P R 1) 5t e - o, A
FE 9 MITTRER 10 HRAE T 75 F B Sl I 1) B 326 14 PR B 553003 Sl 1]

CNRss X 08V
fss (S) = INRSsS 9)
INRSS X tss
CNRss (F) =08V (10)
22 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS62916E
English Data Sheet: SLVSHM4


https://www.ti.com/lit/pdf/SBVA042
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV6A&partnum=TPS62916E
https://www.ti.com.cn/product/cn/tps62916e?qgpn=tps62916e
https://www.ti.com/lit/pdf/SLVSHM4

13 TEXAS

INSTRUMENTS TPS62916E
www.ti.com.cn ZHCSTV6A - DECEMBER 2023 - REVISED JUNE 2024
7.2.3 WA H 2
ViN=12V , Vour = 1.2V, To =25°C , BOM = & 7-1
100 100
95 95
90 90 ~ —
85 / - 85|/ e -
—_ \\ —_
£ 80 [ - £ 80 / / —
s [/ iy
2 75 2 75 /
© I kS I /
L’FQJ 70 I L,°=9J 70 /
65 65
60 / 60 I/// — Vin=5V
55 — Vin =5V 55 — Vin =12V
— Vin =12V — Vin=17V
50 50
0 05 1 15 2 25 3 35 4 45 5 55 6 0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A) Output Current (A)
0.8Vout 1uH, 1IMHz 155 1 4~ L-C 1.2Vout 1uH, 1IMHz EE 1 A L-C
Kl 7-2. RS HEBERE KRR B 7-3. MR S5 HBARA KRR
100 100
95 95
/ — / | —1
90 90 —
85 / /// 85 / // T
S /A £ &0 |/
5 || L/ 5 |1/
2 k)
% 70 / utg_’ 70 //
65 / 65
60 — Vin=5V 60 — Vin=5V
— Vin=17V — Vin=17V
50 50
0 05 1 15 2 25 3 35 4 45 5 55 6 0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A) Output Current (A)
1.8Vout 1uH, 1.4MHz 15 1A L-C 3.3Vout 1uH, 2.2MHz {25451 4 L-C
Bl 7-4. MBS A BERE R R K 7-5. MES5HBARAK KRR
100 1.2
95 1.199
~
L) P 1.198 \g
//// §§
85 // 1.197
S < 1.19 \
< S
g 75 // £ 1.195 S
é 70 / = 1.194
H 65 1.193
60 1.192 — V=5V
— Vin = — Vin=12V
% V- 12y e — V=17V
1.19
50
0 1 2 3 4 5 6 7 8
0 05 1 15 2 25 3 35 4 45 5 55 6
Output Current (A) ILOAD (A)
50Vout  1uH . 2.2MHz WA A LG 1.2Vout TuH, MHz {5 14 L-C
& 7-6. AR 5515 s A (2L B B 7-7. i R S SR AR T RS R
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1.8 3.352
_— V|N =5V .34
1.797 — V=12V 2 §4i
1.794 — VN=17V :
’ 3.34
1.791 3.336
_. 1788 _3.332 = —
> > I—;
R E— 5 2223 ~]
o § o] .
> 1782 ] = — ~ 332
1.779 3.316
3.312
1.776 2 208 — V=5V
1.773 ' — Viy=12V
3.304 — ViN=17V
1.77 3.3
0 1 2 3 4 5 6 8 0 1 2 3 4 5 6 7 8
ILOAD (A) ILOAD (A)
1.8Vout 1uH, 1.4MHz {55 14> L-C 3.3Vout 1uH, 2.2MHz 15 14 L-C
&l 7-8. far i LS5 OB R SR ISR R B 7-9. i R 5 A ARRIF K &
Blrc L
e et e s = o~ =
,,a»‘ﬂf‘"w " u\
s \/OUTM"\“A".'.".-W"(‘-“—L‘w‘%w":f.n'%dd‘:" [ {vout A Nt bbbt bbb st
It VL LU L mu‘w 5\1:’!1‘|:‘wwl;\;\gl‘w~n |LEWWWWWWMW"WW
(@ 100V & @ @ 1.00vV & ][!,Ooms ]m[ 2 7 snomv] (@ 100v & @ @ 1.00V & )[4.00ms ][M[ 2 1 snomv]
NR/SS = 470nF NR/SS = 470nF
12V £ 1.2V 1eH, 1IMHz 1A fEk 12V & 1.2V 1uH, 1IMHz O0A fi#k , BUHIT)H
& 7-10. 30 & 7-11. Kl
| [ \
|
| | |
| | }
\ ; ]
PHURVET - ‘ L"’-k E——-—
= [2{vouT D b
\
10.0V &% @ @ 1.50A & )[mups ][:3&0;")/'(%5(5 ]{ » / Gaomv] @ 100V & @ @ 1.50A & )[Ioﬂps ]m[ » / s.aomv]
save save save Recall Recall L File
300mA £ 4.5A & 300mA lscreenlmage" waveform JI Setup “ waveform " Setup JI ot " utilities J 29 pr.anad
12V & 1.2V 1eH, 1IMHz 5 14 L-C 300mA % 4.5A % 300mA
AL
K| 7-12. ﬁ?}iﬂ%%& 12V & 1.2V 1eH, 1IMHz F24LCJE
Bl 7-13. SRS

24 PR
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r \
/ \
W —— S S—
| \
(3fiouT [BfIOUTriratsirstbrmrmrarmpsiverioatd | SR PP
‘/‘,‘ f\
X I My I L
[ZVOUTHmmmpinptomtsity ”\‘ - PRSP .,<,,.,_N,,;\‘,‘\,.‘g LN PP BRan 4 ’ [TVOUTMRtnsmmsrpnmr syl o B2 RS VLN AT AN AR Y T TR 2 e sl
10,0V & @ @ 1.50A & )[Inﬂps ][:gkoanosigsls][ » /S s.40mv] 10.0V_ & @ @ 1.50A & ]{wnus ]m[ » S 6.40mv]
1.5A & 3A £ 1.5A 30mA % 1.5A % 30mA
12V % 1.2V 1TuH, 1TMHz F24L-Cla 12V & 1.2V 1uH, 1MHz F2A4L-Cla

B 7-14. BRS

B 7-15. i BAS

(3jIouT

& 7-16. RS

@ 100V & @ @ 1.50A & )[mnus ][:gkugnusi;sls][ D /S 6v40mV]
300mA % 4.5A % 300mA
12V & 1.2V 1uH, 1MHz 1A L-C

©

r w
\
\
|
/ !
- / S T —
I
i
| ‘LA
|
|
Sw!
@ 100V @ @ 1504 & )[mous ]W[ 3 6.40mv]
points
Assign
et oo || e[| i || i || =% | e | G
300mA %= 4.5A % 300mA
12V & 1.2V 1uH, 1MHz E2/NML-Cla

B 7-17. SBRBRS

[ {vsuT

& 7-18. fBBES

@ 100V & @ @ 1.50A & )[meus ][:gkognnsiﬁs][ D 7 svaomv]
300mA % 4.5A £ 300mA
12V 2 1.8V 1eH, 1IMHz 514N L-C

1ouT
n
N
Es—— L TR e il ¢ T
‘
\‘
SW|
@ 100V @2 @ 150A & J[100us 10.0MS/S 2 7 6.40mv
10k points

300mA Z 4.5A % 300mA
12V % 1.8V 1uH, 1MHz

A 7-19. iBBRS

H24LClE
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300mA £ 4.5A % 300mA

12V % 3.3V

1uH, 2.2MHz

@ 100V 2 [ ] )[mnus ][:gkoxosiﬁsj[ D s s.aumv]
300mA % 4.5A % 300mA
& 14 L-C 12V % 3.3V 1uH, 22MHz H24LClE

B 7-20. AEBRS

B 7-21. B BS

7.3 HJFAHEWR

TPS62916E [ FLE L AURYE TPS62916E [ HL Yt it I« Hay th L I AN 4y ) PR IAUA 52 B00E LA »
7.4 % J&

7.4.1 75 R

LA AT R X AR A A IR IB AT 2R E 2, U RAE ST KPR T o Bk, v fRsCEL (i

op
He ,

AN P R BB A ), A7 9% — PR B SRR I PR AR E

i EF ) TPS62916E [¥) PCB )& Aii A AR fe e S EER A BT A R ARE . EMI RSN
TS LB [ F s PR PCB 17/ 119 7015 3

TR RS TRz R B AR

BB NN A R B AR R T RESEIL 2SR VIN 5] JIAT PGND 5l IEIA B . X R B o E
Tl Kdi N AR A% BLIE R 2] VIN A1 PGND 5, @8 Gt L.

B HURAR SR SW G| BHICE . B KPR s/ N T O S AR X

H o B 2 e E 7R 52 PGND 51 IO B - A 2k |, it fL. RnTaede s St p R8s 2
B R R K

¥ VO 5| I E 520 5 — A A2 Coure

FA 4G AR 2 E R RUEAG 28 (5 NR/SS. VO il FB 5| IR ) , iz SR =8 (40 SW 51 ) .
fEBhid FL¥ PSNS 51 B #2% B3] 240 GND 1

WG58 AN L-C JEPEAS ( Ly M1 Cp ) SUCEAEMEIIL , DA 58 AN L-C JE 0% F Hl AT 45 S A

TRE G W B AR R R B R ] 7-23 s B 28 1 X 3

¥ FB HPHSZS (R1 F1 R2) i E ST FB S HIALE |, J06 VOUT E# M R1 B 273, 1E NiZ FE ke
2. R A L-C eSS |, WLE Ly 2 5 AT I .

WEZIE EVM LS i/, 40 EVM H 48/ TPS62916EVM 1F 14 e VLK P 7-23 A TR,
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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 ©)
@ ©)
TPS62916RPYR-ET Active Production ~ VQFN-HR (RPY) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -55 to 150 T2916E
TPS62916RPYR-ET.A Active Production ~ VQFN-HR (RPY) | 14 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -55 to 150 T2916E

@ 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O OO 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS62916RPYR-ET VQFN- RPY 14 3000 180.0 12.4 2.8 3.3 11 4.0 12.0 Q2
HR
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 25-Sep-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS62916RPYR-ET 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
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N
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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

(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)
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S (08
——(1.025)
(1.1624)

SOLDER MASK
OPENING

METAL UNDER
SOLDER MASK

(R0.05) TYP
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07) —-—-=2
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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
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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

(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
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