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5.1 X KB E
ETAESIRTER PG (BRAER A3 ) ()
B/ME B By
VIN. EN/SYNC. PG. S-CONF -0.3 18 \Y
SW ( E¥) 0.3 Viy+0.3 \Y
SW (%23, /MF 10ns ) @) 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
Ty i -40 150 °C
Tstg Jaeeohis -65 150 °C

(1)

AR IRRBUER” BT AT RER X S IE UK ABUR .
A FREW IERIZAT. WAl R UGBTI (AR “An o KBUEE " VERIA A |, SS0F T hE

Lo fpr K AUE B IF AR S AR IX L 2 1 T B BUBAT A LAS A AT i e
NRERIEFIBAT , XA RN

PRITT SR . ThEEAI M B - 40 2 1

(2) BT HEURAEL AR A X T 2% e b ] 5
(3)  ATIFIFRAT,
5.2 ESD &%

B bz

AR HBEE (HBM) , 74 ANSI/ESDA/JEDEC JS-001 5 £2000
v P— HE, BrA 51 o) v
(€50 ' FEH SRR (CDM) , #74& ANSI/ESDA/JEDEC JS-002 #x +500
#E, B 51 H@ -
(1) JEDEC 14 JEP155 35t : 500V HBM N g 75 bk ESD 5% T 22 &4,
(2) JEDEC 44 JEP157 35t : 250V CDM I RE S 1E AR HE ESD HbIiRAL T 242 E .
5.3 BUUE T &M
1E LA RGN AR ( BRAEST A1 )
B/ME FRRRAE BKEH| B

Vin HNHE 3.0 17 \Y
Vour i R 0.8 55 v
Cin EER PN R 5 10 uF
Cour A % LA 80 120 200 uF
L¢ A R I L 0 10 50 nH
Cs ARG LA 20 40 160 uF
Cout *+ Cr |HakaHiH A |, AFEE—ME A L-C IR 80 400 uF
lout TPSM82914 [yt Hiift 0 45 A
lout TPSM82916 [t Hifit 0 6 A
T, o -40 125 °C

(1) FERKT 125°C I, TAES fr et .
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5.4 #MERER
TPSM8291x
et VCE 16 3| QFN-FCMOD My
JEDEC 51-7 PCB TPSM8291xEVM
Roua FEEEZST P s 25.7 °CIW
R0 yc(top) EZ AT (TR ) #AH o TEm@ °C/W
Rous 44 %8 PR AR AL fhe &A@ °C/W
Wy CER LI S 5 e °C/W
Ve 45 5 L RHHIE B4 i FrE “CIW

(1) BHXREIHBIEROELZELR , ES SR IC B IEhR N F 1.
() AEHT EVM.

5.5 S Rp:
TRV B EJERE A |, T,= -40°C & 125°C. MAMERZTE Vin =12V H T, =25C W24 TIE ( BRIESH BT )
BK WRE | BME B BokE| Bk
YR
I T EN = Gt R BT fow = 5 "
Isp R B EN=GND, T;=-40°C & 125°C 0.3 70| pA
Vuvio | RJEBiE Vi EFF, Ty =-40°C £ 125°C 2.85 2.92 3.0 Y
Vhys R E IR i 200 mV
Ten S R Ty BTF 170 °C
FOCWTIR Ty TR 20 °C
EhlfED
Vi en  |EN/SYNC |- fyi B P N\ BE HL R 0.97 1.01 1.04| Vv
Vien  |ENISYNC LifSfit i FH A MR 087 09 093 V
Vi _sync |EN/SYNC LR HUFA N BIER B 5 |EN/SYNC = ) i 1.1 v
Vi syne |EN/SYNC EIMIHUFHIN MBI #1155 |EN/SYNC = I 04| Vv
lenike | JiA ENISYNG it A\ i iNiszz'\éC =GNDHVIN, -40C < T, 5 160| nA
Rep EN/SYNC L T iz Ha P88 EN/SYNC = fiLHF 330 500 kQ
N Pr— A ENSTNG R AF ST AT XA 1 s
Inriss | NR/SS Fi i 67.5 75 825 LA
Rs.cone | S-CONF i BRI 6 i i AR ?;QONF TN TE R EN Rs. 4 “ %
CONF B %
Veg PR IR Veg EFF, BL Veg FRFRIE 2L HE 93 95 98 %
Veg P YR IR A Veg FB& , PA Veg FRFRIEHEEAE 88 90 93 %
VegoL |PG I I FE~F 4 H He Isink = TMA 0.4 v
lpgikg | PG SIS LA Vpg =5V ; -40C < T, < 125C 5 500/ nA
tropLy | HIURIE S IR [H] Veg T 8 s
M
ton $5 56 I (] Vin =5V, lou= 1A 35 ns
toft S H K i ) Vin =5V, o= 1A 50 ns
Ves SR RS 1 -40°C < T, < 125°C 0.792 08 0808 V
IrBLkG | TR FB IS ARG R Veg=0.8V, -40C < T; < 125C 1 70| nA
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5.5 BARRE (42)
TERW A BEE A NE |, Ty= -40C % 125C. WAMERTE Vin=12V B T,=25C %4 TG (BRIEAFUH )
S WA KA BAME  BAME  BRE| B
lvoike | VO i NI H I Vyo=12V, -40C < T;<125C 0.01 30 MA
Vin=12V, 1.2Voyr , 1A, Cnriss =
PSRR FELYE0H LE 470nF , fsy, = 1MHz , Cgr = 1% , Cour 65 dB
=4 x 22uF , f < 100kHz
VIN =5V , 1-2VOUT , 1A , CNR/SS =
PSRR EEREEERITE G 470nF , fgy, = 2.2MHz , Cgp = JF % , 70 dB
Cout =4 x 22uF , f < 100kHz
Vin =12V, BW = 100Hz % 100kHz ,
Vnrvs | finth HUTE RMS 175 Cnriss = 470nF |, fgw = IMHz , Vour = 24.4 UVRMS
1.2V, Cee = TFi% , Cout =4 x 22uF
Vin =5V, BW =100Hz £ 100kHz ,
VNRMS %Hj HE RMS Mg r= CNR/SS =470nF , fsw =2.2MHz , VOUT = 16.5 “VRMS
1.2V , CFF = ?FE% , COUT =4 x 22[JF
" Sy V|N=12V,fSW=1MHZ,VOUT=1.2V,
Vopp fSW %D’ﬁﬁutﬂﬁﬁ EEJ:TS COUT =4 x 22}JF i Lf =10nH ‘ Cf - 22“': 36 “VRMS
. EN/SYNC =GND , Voyt=1.2V, V|y =
Rois A g L L L iy out IN 35 Q
. EN/SYNC =GND , Vouyt=5V, V| =
Rpis e HA T R LR 5y out IN 16 Q
fsw FFRAHE 2.2MHz & & 1.98 2.2 242| MHz
fsw A 1.4MHz % & 1.26 1.4 1.54| MHz
fsw FFRAHE 1MHz % & 0.9 1 1.18| MHz
Dsvyne 20 52T 45 55 %
YL Z YL Rr
tsync_elay |EJ5J}*H4EEJ\F: U\\EN/SYNC J:ﬂ—lnﬁj SW J:ﬂ—(n ﬂﬁ*ﬁ{i 90 ns
LR
Iswpeak | WEAE T ¢ HL AL BR A TPSM82914 6.0 7.0 8.0 A
ISanIIey RIS EE/JZILBE{E TPSM82914 6.8 A
Iswpeak | WEAR T 2% ML At FRAE TPSM82916 8.0 8.5 9.0 A
Iswvalley | AHE T 5 HLIA FRAEL TPSM82916 8.3 A
Inegyaliey | H1 7 HLI BRI -2.9 -2 A
= FET S s fH Vin = 5V 25 mQ
Rps(on) -
A FET 338 L fH VN = 5V 6.5 mQ
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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
B 5-2. 55 1 4 L-C JBW 22 S5 Vour SUB 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
12V % 1.8V, 2A 1uH . 1.4MHz % 14 L-C 12V £ 1.8V, 2A 1uH, 1.4MHz NEE 14 L-C
55, 3 14+ LC W2 R Vour S0 oW = 10wz
5-5. 1/~L-C v/ =] VOUT’ ! N N
B 5-6. 55 1 4~ L-C I8 IR S5 Vour 8L FFT

8 HRPIRSE
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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 /\
12V & 1.8V, 2A 1uH ., 1.4MHz 551 R 2 4 LC 12V £ 1.8V, 2A 1uH, 1.4MHz w1 2 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
Spread Spectrum Modulation
360 — OFF
320
_ 'g 280
fa Z 240
Z 2 200
- o
s X 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, 3 1 4 L-C WHE2 S Vour 408 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 1 e =
) 05 ””mw H
] \ Hm I~
0.2 ~
T 05FR ) g
T il I 0.1 i
< 02 Nt < i
o4 _N Z 005 it
> | \ 2
s 005 - B 0.02
c C
[ [}
o 002 a 001
g8 oo 2 0005 i
Z  0.005 z
—— Chrss = open, 144 uVrus 0.002 | — Cnrss = open, 154.5 uVrwis
0.002f CnRss = 470nF, 26.0 uVRus 0001l — CnNRss = 470nF, 29.7 pVrwms LI | [
0.001 | — Cyrss = 2.20F, 27.0 uVrws T 0.0005 —— CnRss = 2.2pF, 30.2 pVRus H—
0.0005 i .
%107 1x102  1x10°  1x10*  1x10°  1x10°  1x107 1x10"  1x102  1x10°  1x10*  1x10°  1x10®  1x107
Frequency (Hz) Frequency (Hz)
12V & 1.2V 1uH, 1MHz WE 14 L-C 12V £ 1.2V 1uH, 1MHz RN RS =)
NR/SS = JF# , 470nF , 2.2 1 F , BW = 100Hz % 100kHz NR/SS = JHi# , 470nF , 22uF , BW = 100Hz % 100kHz
& 5-13. # HY MRS 5 BE SR A 4 2 B 5-14. M HRHEE STMER IR
2 2
0.5 o — 0.5 Ea — -
B - Veh P
N 0.2 N 0.2
Z U Z o,
> 0.1 X > 0.1
€ =
> 005 L > 005 - N
‘B ‘B
g 0.02 é 0.02
o 0.01 - o 0.01
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 %14 L-C 12V % 1.8V 1uH, 1.4MHz BREANRTE RIS 25
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. %y 7S 2% B SR A R R Bl 5-16. iy RS 2 SR AR R
N A S 0 A
2 h\',: il 2
1 B 1
= 0.5 [ { = = 0.5
< <
< 0.2 < 0.2
> I > L
= 0.1 ™~ N 2 0.1 e
> > 7
£ 005 £ 005 i
o \ o]
8 o002 ‘\ 8 002
$ o001 3  o.01
[s} 1 o
Z 0.005 A Z 0.005 R e I i (T
0.002 —_— CNRSS f open, 154.1 P—VRMS 0.002 —_— CNRSS i open, 159 HVRMS
— Cnrss = 470nF, 15.6 uVrus —— CnRss = 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 X514 L-C 12V = 3.3V 1uH, 22MHz BRA R ERIED 2% 5
NR/SS = JFi# , 470nF , 2.2 1 F , BW = 100Hz % 100kHz NR/SS = 7 , 470nF , 2.2 1 F , BW = 100Hz % 100kHz
B 5-17. S s % B SR A R R K 5-18. S 7S % B SR AR R
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6 4T
6.1 ik

TPSM8291x kM /5

ARSLIE [ 20 ok i bR o] T A P A SR e . BT — AN 2R IR A BRI AE | PSR

TALHE R LDO FIEMe A4 . BEHURN AL 2.2MHz, 1.4MHz 55 1MHz (1) FF 58058 A K 1) FLBOR SRR 1)
i 4 L AT o AR H S A I A NRLSE T L-C BEBE T RARE D R A R S . IX AT DR BREUA
MEER BN LRSS | SRR — N A RS . MBS L ik S50nH AN I F R AR RIS RRE M. O TR G B
Gk as LI ERE | BRHEAEIEYE AR 2 S AT B R . TPSM8291x JR 41 S RF Ik 1 R A H . Bildn , £y ADC

AN JRATA Uk R A A
6.2 ThREJT HE R

i H] S-CONF 5| BB EIFSCHR . Fe b ifel ] A B

Slope Compensation

—0

EN/SYNC [ Undervoltage
lockout
o 1.0v Thermal shutdown
3
Clock Detector
I_ EN/SYNC
MODE

> Modulation

Spread Spectrum

'

Start-up readout
S-CONF
s-conr [ B Register
Selection

Vrer

MODE

MOSFET Driver

Anti Shoot Through
Converter Control Logic

PG VIN
[1 !
Ll
High Side Current f)
Sense ~

Low Side Current
Sense

| ) MODE

( Softstart

GM Amplifier

2nd stage filter
compensation

[ 1

:l BOOT

] VouT

0.8V

lll_

MODE ]

Output voltage
discharge
logic

R, >
ois

i_é

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
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6.3.2 #8/£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 4HR %/

f#J1] S-CONF 5| JHIm] LLJ= HI s 45 HI e At ] . DC/DC AR TT AT P Ay Y HEUS 80 . 9 ADC B4t iy
i (AFE) fHEALIS , TR 2 A8 A M b AR i R 5 % B DA S AR 8. 8 T AT I AR 35 — 2 L-C B &5 70 4%
R RS RN 2% B AR ik 30dB .

AR T BN S (SSM) 77 %, Hi%EH:E] S-CONF 5 i B A ARYE % 6-1 BEATIESE. T PERE AL I
DLLE BE K AR Y Bl AL 3 DT ORI o A 1 R SON AR AT SGIR ) +/- 10% . 3R 58 < AR | %
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 PR P AU, (T BEAL SSM. s FHBEATL R S 3 mT LA AT o R AT o AR S B, ] 5-2 o il
AU 1 158 1] SE PO S M S A (0 25 77 4% (LFSR) , LAEAERBENLA ORI AR E R A A — 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
e e B LA BB EN AL, WTDAERT PG (5 5t 2 A ST I . AR | PG 3] IIBERT LAk 2
AR, AT DL S]) GND. PG {E48 M- 2 RIM 4 FLAT 8 u's HIFUARUE Iknhic ],

& 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 B 5| A AR F 7 R B IR AR IR AR P O Y EL R B ] FUARROR R R, BRI S Bl T

UE5I I IR A 470nF WA S RBhIN Y Sms |, (H W] DU A SEKCRTEE R IK R Shinf ) . FE5 B0k 1R R 1Y
BORBIE , S AF RS 5 BB T Rkt , A R IR BEAT TR o AR R R RE 2 AR R BN AR T L A
k.

a1 (A B R B IR N R-C JEPAS R LIURIE S | 40 777 6.2 P, fEJAshid e , NR/SS i3 1 LUIEE i
i 75pA ((BAUME ) A, ERIHEEFL 0.8V, BUKM NR/SS HIA T BEARMRSE S Frox. JE o [E]2A 35ms K
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K NR/SS AN 3.3uF. B RENTIZEN 0.7ms , HAE7E/N Y NR/SS A ZSHZH NR/SS H AR
B2 R AR IX Tl 10 o

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
7 L JBRAR R L VOORN B A PR B EE B B IR LR, TR PR AR K A . o S e RS HE AR B
(Iswpeak) » fll MOSFET ¥tk , fiKl] MOSFET #4-3: , DAME A% Atk s AUt o AN I Fi A AER T AR 00 r mEL VAT
FRAE ISanIIey B, =l MOSFET A< H ik SiE.

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

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

Hr

|swpeak & 2 “THFIE i g RIEH S HLR PR 1)«
o L AHE, 1uH Wk,
.V, RHEEEEFEIGHE (VIN - VOUT).
© tpp AW EEIRIEIR |, JEH N 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 )

K22 B e S R S0k S FH AE 7k 2 A Ak R G BR AN 55 R F 8 2% . (8 8 = AN L-C JE I g 6t T BA1H &
FEL L ARG e 75 AR BB R ( f5lan ADC. DAC FELEhiHBres ) JCHAM . 5 9% L-C JEH AL IER , 81FnT
AN RS B A I . WA IR RS | AR IR R e S URME N 16.9 1 VRs , W1 TR, i R S0
~ 280 1 Vrus , W 5-10 frs. W 5-12 s, 55 2% L-C 3 28 vl ¥ far H HEL R S0 T 350820 30dB. AN T i
SR , ZAE T DATESE 4 L-C SRS 2 SR B B R | FRENXT L-C SR A8 AR BN U 1 14T P9 3
FME

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 A W (U MIRTEANME S , TS0 777.2.2.2.3.
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7 ML FSEHE

ik

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

Lf
Ferrite

Bead
Py /L Vo
1.2V /6A
Cout
6 x 22uF R1
2.43kQ
e Cf
1x 22uF
R2
470 nF 4.87kQ
Cnr/ss

- T

71 NAER
TPSM8291x F ¥l 1k A it 7= Ry HY FL s S0 13 it o
7.2 AN A
1\’2"\‘/ VIN VOUT
EN/SYNC
2x10pF |
cin —— S-CONF VO
’( PSNS FB
+— PGND NR/SS
PG

B 7-1. L7 R T
2 7-1 J8oR T EH T R 208 FH e o 513 .

R 71, wHIIR
Hift BHRS B &R
TPS8291x TPS8291x AR IR 75 AR SR e s A R TEMACES (T1)
Mg 528 © 2 > 10pF £10% 25V
C C2012X7S1E106K125AC e v e B TDK
" W H 25 8% XTS 0805
PR A 1 6 > 22uF , 10V,
Cout C2012X7S1A226M125AC £20% , X7S , 0805 TDK
L¢ BLE32SN120SN1L [ RINTRYR MuRata
Mg 28 - 1 /> 22uF , 10V,
Ct C2012X7S1A226M125AC +20% , X7S , 0805 TDK
Cnriss~ Crr Wi e FL AR A i
R1. R2. R3. R4 HLBE A% N
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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 .

N AN BT 6V S R A T OGAA O 2.2MHZ 1) o AT ORARE Y IMHZ B 1.4MHzZ 1) X5\ L
w1 6V KN EET BRI, BB T4 s %

ST FRAANIEER N AR, o] CLES B R k5 TPSM8291x M. 77 7.2.2.1 fiiFl WEBENCH H 3%
TR, BE T #7.2.2.2 RTHE T

R 7-2. AAIE L-C JEWARRIFEW

wik B s Vi Vour Fsw FH /R i AR
SR 12v() < 1.4v() 1MHz 1uH 6x 2288F0’510V :
LA 12v 1.4V < Vour < 2.2V 1.4MHz 1uH 6~ 2288F0’5 1ov,
YA 12V >22V 2.2MHz 1uH 8 x 2258':0,510V :
A f 5V <33V 2.2MHz 1uH 6x 225';0’5 1ov,
P 5V > 3.3V 2 9MHz 1uH 8 x 2288F0,510V ,

(1) FKREN B o 22 32 23 A focJE B N 1] 70ns ROFRM. BRI T 12V BLE RS B sl 1V DUR RS RS 3 352 Y
72221,
(2) AXREBAEERBERT | WHSRE T4,

B2 L-C BB AR IER , BN ZE AT AT AN EBCULIE DR HT , G AT SEUIR T 20 1 Vews FIMEFS o O8I0 155
EWEAS |, DASR AL SO R AR R, I FB O BHEREE R 5 L-C JRBOR AR, £ A LC
PEW A JE R A S . AR AR AT SR ORI RE | AT BE K PR E M Bk SR AR ER A e L IR . R T
ot P (58 2 L-C BB BARE L, S TR

R 7-3. B_H L-C ( REMRETR ) IEBAR TR

VOUT (V) SREAREERIE ST ( 100MHZ ) @) ¥ B ge()
<22V 8Q % 200 1 x 22uF , 10V , 0805
>2.2V 80 F 200 2 x 22uF , 10V , 0805

(1) AXREbEERSIENS  HSRE T4,
(2) ARE L L-CIBBASSIAS | ES K 7-5

7.2.2 IEQ R LR

MR 7-2 THRABE T |, T @UE A WEBENCH A mik it . 86 |, %R 77 7.2.2.2 T T 150 B
k.

7.2.2.1 {#Fl WEBENCH® T E A& EH#i+ TR
A AL | 18 TPSM8291x #4434 B WEBENCH Power Designer £l & il ¥ i 7 % .

1. BERBARAEE (Vi) BHBEE (Vour ) AR (lour ) K.

2. MRALBETFIRBE S, WRCR . RSP,

3. TIPSOk TR DALt FE R S0

4. A{E TPSM8291x & it , Ml LLE FE — 4 L-C Bk 2s |, IF A N Fr 356 B 8 o o % &

WEBENCH Power Designer #&4t 7 @ il JREL & |, F:2 51 T LA AN 4% Aot e 48 Bl kS 5o
EZHIENT , WTHAT LT EAE -
o BITHAME , WEHE BN BB
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|
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7.2.2.2.4 I\ HBEHESET
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R1=R2x(%—1)=R2x(%—l) (6)
VOUT (V) R1 R2

0.9 604 Q 4.87kQ

1.0 1.21k Q 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
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TG B E AR REER BB TR I 7-3 BT A8 B X3

¥ FB HFHEs (R1 M1 R2) METESEL FB 51 ITIALE | JFK VOUT ZE )\ R1 BRI 613k , 1Bz FEAG 28

2. WIRAEFHZE A L-C pEas , W ITE Ly 2 Ja AT i $z.

* WESRTE EVM RS fm , @ EVM B P ¥RRS . TPS62916EVM 714 #d4k LK 7-3 HifizR .
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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

A bAL | i TPSM8291x #3444 )% B WEBENCH Power Designer £l & il ¥ i+ 7 & .

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

2. MRAWITFREESEL, sk TR,

3. TP E kIR DA S R S0 .

4. 1£ TPSM8291x it , # v LUB FHEE 2% L-C Iy gy , FR A M F) T fr 28 s o g Hofh % &
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.
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8.5 Fitn
TI E2E™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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PACKAGE OUTLINE
QFN-FCMOD - 3.1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8] 4.1
ITis_g 4-‘ -
PIN 1 INDEX AREA
\ TI575 T 5077 q — A
o
Py
Y
PARY T
AN
N
DAY
%535 | a8
\\ ‘ 46
% ‘ E]
DESIGNATED LASER—< t\\\ /!/
MARKING AREA ‘
TEXT HEIGHT TO BE
150 um MINIMUM |
! 0.01
000 T
—= (0.095)
DETAIL A
TYPICAL
3.1
238
[ OO
s e = o
0A975J
0.855
o
8 Q 8
S [g X w] o
RE-E
Q12 3 ol &
- X = X v
-3 s & <
6X (0.15) +,‘ } rf (0.125) TYP
2.225+0.056 ——— l_J‘;J SEE DETALA
1.575+£0.05 s | j\/ [
15} = . 8 [12>< (0.15) (\E]>
= -
x[osb— -~ § ! i
o e || L
0.000PKG ¢ ——— —F - — [~ — + — — — ggfgg:
e B 1950 L
2x [0} = . 0.79+0.05 b
|'® —‘— 1.390.05
x[15}—— 7ER- \ - h
1.778+0.05 L 1
2.225+0.05 ————— bl
JPIN1ID H M4
(45°X0.125) 4
Sc
oo
+l +l
n ©
S5
- ; 0.55
12X a5
4230263/B  06/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
QFN-FCMOD - 3.1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

J 12X (0.7) —‘——‘——1
12X (0.25)

2X(0.9) ——

(R0.05) TYP

2X(0.3)

o
— o —
2 g ¥ @ 2
—~ e @ ° o ¢ @ g —~
o) N S S @ S DS S o )
Gl T X x 2 3 2 X x = Ll
had T 8§ «<e o S § = ha
3X (2.55)
| |
4X (2.225) ‘ ‘
3X (2.002) | | -SEE SOLDER MASK
DETAILS
| 0 { i a

2)<(1.5)—%—i——% J

ron— -y
o.ooopKGo;———«‘————:%::::¥::::%:i'»7<004) (03)
= o !

—_——— (1.09) (0 6)

m
— ;

@0.2) TYP
VIA

4X (2.225)

@ \é ®

3X (2.55)

0.07 MAX
ALL AROUND

EXPOSED METAL-

NON SOLDER MASK
DEFINED
(PREFERRED)

(1.125)
®
x
3
>
(1.125)

LAND PATTERN EXAMPLE

EXPOSED METAL SHOWN

SCALE: 20X
0.07 MIN
ALL AROUND
EXPOSED/

METAL

METAL UNDER
METAL EDGE /SOLDER MASK

xSOLDER MASK

OPENING

! SOLDER MASK
OPENING

SOLDER MASK DEFINED

SOLDER MASK DETAILS

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
QFN-FCMOD - 3.1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.100 MM THICK STENCIL
SCALE: 20X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS: 7 & 14: 85%
PAD 15: 87 %
PAD 16: 90%

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

i3 Texas
INSTRUMENTS

www.ti.com

28 ERXFIRIE

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPSM82916
English Data Sheet: SLVSH49


https://www.ti.com.cn/product/cn/tpsm82916?qgpn=tpsm82916
https://www.ti.com.cn/cn/lit/pdf/ZHCSRH0
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSRH0&partnum=TPSM82916
https://www.ti.com.cn/product/cn/tpsm82916?qgpn=tpsm82916
https://www.ti.com/lit/pdf/SLVSH49

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 18-Nov-2024

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)
PPSM82916VCER ACTIVE QFN-FCMOD  VCE 16 3000 TBD Call Tl Call T -40to 125

@ 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.

© Lead 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
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.
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