Ordering & i Design & S rt &
E quraﬁtr;/ng gigmﬁltation d:\ila?gpment E tr;ipr)lri)r?g
i3 TEXAS TPS61299
INSTRUMENTS ZHCSPX6E - MARCH 2023 - REVISED JUNE 2024
TPS61299x/xA LA H A\ FEIA FR Hil AP B A PR BB AT 95nA FESHL. 5.5V FHE
L2
1 Rtk 3 i

o ENHJEVER : 0.5V & 5.5V

« TPS61299x /g shH &N 0.7V

« TPS61299xA /N s E A 0.9V

* TPS61299x M N\ TA/EHEMLE 150mV , {55
VIN > 0.7V

+ TPS61299xA Hfm A\ TAEHEEALZE 150mV |, F5
VIN > 0.9V

o Ml HJEVEE ; 1.8V & 5.5V ( VSEL 5l Ik H
HLE )

o CPEENEIRIRS] 0 5mA ; 25mA ; 50mA ;
100mA ; 250mA ; 500mA ; 1.2A ; 1.9A
( AFIRAS )

« VOUT &4 s 1 AE Ny 95nA

+ TPS61299x 1] VIN % GND < e i S8 (H Jy
60nA

+ TPS61299xA ] VIN % GND L7 55 i B 38 FL iR N
30nA

* ViN=3.6V. Vour =5V H loyr = 10 u A I 55
ik 91%

° VIN =3.6V. VOUT =5V E IOUT =200mA H#%K%%
ik 94%

o PRIEBESTERE ¢ VN =3.6V. Vout =5V. oyt =0A
->200mA i , FaE M2 h 8us

« TPS61299x £ EN 1K HE P B 1E W T

+ TPS61299xA 7F EN Jofr Hi Vi sk 2138

* A3 PEM/PWM #5345

* VN> Vour ISPV NERE]

o Hith SCP AT £

* 6 5| WCSP (1.2mm x 0.8mm)/SOT563 3%
(1.6mm x 1.6mm)

2 N
. TR, BRETEF

o AT B
+ TWS

TPS61299x/xA & Al T k4 d% , BA 95nA EKHE:
SR8 N IR IR H] . 1Z a8 1E A B A B st AN
AR T I 3 U S IR R R T R . TR
TSN R RSCR , WS TR, P
i N\ R B o T et DA s LR RCRRL
TPS61299x/xA B4 0.5V £ 5.5V ¥ % iy N % Ji [
A1 1.8V £ 5.5V [ FEf it B R E . Zas B A A E
FAS , P N R R HVEE A 5mA £ 1.9A. B
1.2A B IRHIH TPS61299 A 7E 3V F| 5V ik
Frmik 500mA %t IR, F HE 200mA figk R Al
SEIRZ) 94% IRk .

TPS61299x/xA fE4i i HLJE 9 4.5V, 5V 5 5.5V It A
A R K P RS TR RE . AE DU SRR T, 2k
H AN OA BEAE 9 200mA I, ML Fr £ 5E I [

8us,

TPS61299x  7& & I W 3¢ ¥ H 1E == Wr Ih 88 .
TPS61299xA 7L2% F i 2 FFim il EE g . & Al LA
BRI A — A

TPS61299x/xA KA 6 /5EK 1.2mm x 0.8mm WCSP
HAEF 6 5 1.6mm x 1.6mm SOT563 &3 | #RfitdE
NIRRT R .

AE R
AR ESp R AR (FFFE )
TPS61299YBHR WCSP 1.2mm x 0.8mm
TPS61299DRLR SOT563 1.6mm x 1.6mm

(1) & 7RI AR, S BB R R R R T I
o

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o
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A2

T HFEE et 1 8.2 MLAIN ] - SR B T 5V THER LIS (B

b == RO 1 P ) oo 18

B e 1 8.3 MR F - #HES T HIML A BV JhE#RHES (1B

A BIEEEEBIRR oo 4 = vl N TR 23

B B B B AT BE oottt 4 8.4 TPS61299xA AR H - 488 T Hb = 5V JHE

B B et 6 WA (IEFRET ) e 25
D OB N 5= = NN 6 8.5 FHYFAHICEE I oot 27
B.2 ESD ZEZ ettt 6 B8 AT T ettt ettt ettt ettt ettt ettt 27
8.3 FEBBAT B e 6 8.7 BHEBE E B e 28
B.4 HUPEBEIE B oot B O TR R I e 29
8.5 BT oottt 7 TR s 29
B.8 FRGTFIE oottt 8 0.2 R IR e 29
B.7 BLTUEIE oo 9 9.3 U SR T oo 29

T REAHBEET oo 11 9.4 STHFBER oo 29
TAREIR oo 1 0.5 BB ettt 29
T2 THEETTHER oo 11 9.6 B TIUHI RS e 29
T3 REPETREH oo 12 0.7 TRIE DR e 29
T4 BEINBERE T oo 17 A0 B T T I e 29

8 PLFHFIEZI. ...t 17 1A BHEBEHTETIER .o, 31
B N I B e 17
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4 B EER
CIRANAE 2 CRivees A N R PR A EN_LOW
TPS61299 1.2A FUIE XM
TPS61299-Q1 1.2A ELIE Xl
TPS61299A 1.2A i 28
TPS612991(1) 5mA FUIE el
TPS612991A(M 5mA 9] ELSE
TPS612992(1) 25mA FE XM
TPS612992A( 25mA B £
TPS612993(") 50mA FLIE X
TPS612993A( 50mA 9] ELE
TPS612994 100mA ELIE Xl
TPS612994A( 100mA i 28
TPS612995(") 250mA FLIE Xl
TPS612995A() 250mA U ELE
TPS612996(") 500mA FE XM
TPS612996A(1 500mA B £
TPS612997 1.9A FLIE Kol
TPS612997A( 1.9A 9] ELE
(1) FPEMTURAT. EBER T L) SKEEZER.
5 5| E R Th&E
./"‘\ /7N
VN [ 1 AT ) (A2 )] oenD VIN o GND
;7N 7N
swl( Bt ) ( B2 )|vour SW VOuT
\// \\//
/7N 7N
EN | c1 /) ( c2 )| vseL EN VSEL

& 5-1. YBH HE TR A

K| 5-2. DRL 33541 E
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* 5-1. 5| jHIThRE

28
o B
LFK YBH DRL il
VIN A1 1 PWR IC HLJ5H A
SW B1 2 | g NFF ST . e B PR 2% MOSFET 19k
W, LAR A ERE R MOSFET ¥ «
e BN o B LR 2 A
EN C1 3 TPS61299x TE EN % Fi T B IE W T .
TPS61299xA 7 EN J{ik it I 55 1l B3
VSEL c2 4 | TH At R 3 T . A6 S| IR B 2 (A E R — A
FHES | DUEIESE 21 Mg EZ —.
VOUT B2 PWR TR e 2% A
GND A2 PWR it
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6 %

6.1 480 B K AUEE
75 F SRIBKAA T I T AR T A (R S A ] ) O

B/ME BAE AL
VIN. VOUT. SW. EN. VSEL 0.3 6.5 \Y
HE 10ns B () SW 6 0.7 8 Y,
1ns i () SW 2R 0.7 10 \Y
Ty TAEZR -40 150 °C
Tetg A7 R BE -65 150 °C

M

L AR R AHE (5 IR T T RE SRS ARG IR . IR RV BEAE | JE AR SR A IR L 5% A LA RAE B 111 LA
SMRAE T IS AF T RENE IE W IEAT . I (A Ah T4 0 e KA 25 A8 FT RE s 251 FR T Sk

6.2 ESD &%
B L I0A
NSRS (HBM) , 77 ANSI/ESDA/JEDEC £2000
Y, s JS-001 4zt , A 51 M) = y
R % LU (CDM) , f# ¢ JEDEC A 2500
JESD22-C101 , JiTH 51 i@ }

M
@)

JEDEC 3C#% JEP155 #iih : 500V HBM I AeisfEfnifE ESD itk T 224, [LUT A7 AR ; 525 Wikio 4 50800 2 Hil

0, WIATBLEAR T 500V HBM i #E4T 427

JEDEC (14 JEP157 F5iH : 250V CDM fgfis7Ebrife ESD il ife N L&A=, [LA AT R ;

T, WA BA/E(R T 250V CDM B #EATAE 7=

S Wikio TR B &2
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6.3 BUUE1T %M
18 B ARIE RS AT 1 TAR RS WIS ( BRIER A UL )
B/ME FRRRAE BoRME| AL

Vin HINHE 0.5 55 \Y

Vour T B R 1.8 55 \Y

Ty i -40 125 °C

L 3% HL IR 0.47*0.7 1 2.2*1.3 uH

Cout OUT 5| BHIARIAIA 25 H BB S, i R T 1A 5%0.8 10 uF

Cour OUT 5l MALIA & fa 28, vtk i i T 1A 5Ll ] TPS612997 20

Cin VIN 5] _F /I 206\ HL 2% 2.2 uF
6.4 AMEREER

TPS61299/ TPS61299/
LT P e TPS61299A TPS61299A
(1)
Rty YBH 6 &3k YBH 6 153k DRL 6 5| DRL 6 5[ i
FRrE EVM e EVM

Roua 25 B IR AR 130.0 107.1 135.6 93.8 °C/W

if st () 0.9 RIE 66.3 B “CW
top.

R 25 28 WL PR AR AT 394 AN&EH 24.6 ANEH °C/W

Wr E BT S5 0.2 4.1 1.6 7.9 °C/W

Y 45 2 L RAR A IE S 40 394 62.7 244 39.6 °C/W
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TPS61299/ TPS61299/
A R TPS61299A TPS61299A
(1) "
R CL YBH 6 23k YBH 6 &3k DRL 6 3| i DRL 6 3| A
R EVM W EVM
JRC?bot) AT (RS ) AFH A& A AiEH ANEH °C/W

(1) ARWPBIESEZEE |, ESH-SEM 1C B IRR R .

6.5 SR
T, =-40°C % 125°C, Viy=3.6V, Vour =5.0V. BRAES AU, HIHBERAE T, = 25°C 45t
B | omE WiksE | BME REUME BOKE| B4
IR
Vi a1 N B 90 K] 0.5 55| V
RN TPS61299.
ViN_uvio R 5 A TPS61299X VN E7t 07| V
e TPS61299A.
VIN_uvLo IR R 852 A TPS61299XA | VIN F 09| V
VIN_uvLo UNER b L B Vin TR 05| V
Rdson_HS =1 Rdson TPS61299A ViN=0.9V , EN=0. 2.4 Q
Rdson_HS 0l Rdson TPSB1299A [V =1.8V , EN=0. 0.39 0
Rdson_HS =1 Rdson TPS61299A V|N=3.3V , EN=0. 0.22 Q
Rdson_HS 1l Rdson TPSB1299A  [V)\=5.0V , EN=0. 0.15 0
Rdson_HS # Rdson TPSB1299A  [Vj\=5.5V , EN=0. 0.15 0
pogT N =
la YA Vin 31 A Fiti IO LU RS TR T B 1 nA
= 85°C
Ak Y 1=}
lq X Vour 3B A ik BT I R TR T R o5  300| nA
N . TPS61299. EN = &# T, Viy = 3.6V,
Isp TN Vin 51 B SE T B g TPS61299X Vour = OV 60 nA
o ) ELEA IR Vin BIHIEIE: | TPS61299A. S _
|By ?SEEIMXL TPS61299XA EN = ﬂ& EE,:F , V|N =3.6V 30 nA
TN SW S| B (A SW Vsw=3.0V , Vour=0V , TJ =
|LKG_SW 51 9% VOUT 311 ) TPS61299X 280 1 4 nA
. § N TPS61299X
| /)ﬁ)\ SW glﬁﬂﬂﬁ#}%%ﬂﬁ ( }‘)\ SwW ( WCSP iﬂ' VSW=3OV , VOUT=0V , TJ IE%I%J 1 20 nA
LKkG_sw 31 E1%] VOUT 3|41 ) %) 85°C
i ¥ FRLIA (AL SW Vew=3.0V , Vour=0V , TJ =
| A SW 5§ sw ,» Vout ) 1 15 A
LkG_sw %/19%) GND 311 ) Pihi 25°C "
WA SW SRR I (A SW Vaw=3.0V , Vour=0V , TJ &
| ’ ’ 1 200 A
LKG_SW 5115 GND 31 ) Pifi 85°C n
B
Vour o Y P S Y Y g 1.8 55 V
Vout pwMm_Acy e PWM , PFM #5{ -2 2l %
Vout_p
VouT sNoozE A i ) PR RS o WM_ACY
o ity IEH R 3T e \Y,
\%
VouT_sNoozE_A - Vour p
= =2 R RS fiTh P 2 WM_ACY \Y
cY +15mV
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T, =-40°C % 125°C, Viy = 3.6V, Vour = 5.0V. KRAESAUH , BIHRERAE T, = 25°C N4t .
2% | ms PR | BME RRE BAE] B4
BRI R
Ros(on) #i i MOSFET 53 Hifl BTl Vour = 5.0V 150 mQ
Rps(on) %M MOSFET 53 Hi[H A Vour = 5.0V 88 mQ
Y N oo, =36V, Vour=50v 096 12 144 A
L o ) 375 B mgggggn Vin = 3.6V, Vour = 5.0V 80 100  120| mA
L 6 7 SR mgg}ggg;/‘\ Vi =36V, Vour = 5.0V 1500 1900 2300 mA
ILH FELUEAS TS e 350 mA
piizze; Ju|
VEN_H EN &% - F W (E B VN >= 1.05V 084 V
VEN_L EN 25k B 7 ME iz VN >= 1.05V 0.36 \Y;
VEN_H EN 1248 = f P R e VN < 1.05V 0.56| V
VEN_L EN Z R i B8 iz VN < 1.05V 0.14 \Y
lEN_LKG WA EN 5] B R B VEn=5V 1 50| nA
Ren EN 51887~ 47 FBH #5 B EN = fkHF 800 kQ
sl
Tsp PO A Ty ETF 150 °C
Tsp_Hys S WTIR Ty %% Tgp LR 20 °C
6.6 R

DL MU FH 1 A AR BR G A A S 2R 5 e . R 0 b AR ANGE T T T = 25°C KB . F/ME (MIN) g K{E
(MAX) #1301 LR e 4 Ty = -40°C & +150°C IRETER NGO . &7 7 R IG5 o1

ZH A BME  BME O BONE|  Bf
TPS61299A , Vin=0.9V 1k Q
TPS61299A , Vin=1.5V 40 Q
R_load b l] Eﬁﬁﬁﬁjﬁgi , TPS61299A , Vin=2.5V 32 Q
Vout=5V , IEH X TPS61299A , Vin=3.3V 26 Q
TPS61299A , Vin=3.6V 25 Q
TPS61299A , Vin=4.3V 23 Q

TPS61299A , Vin=0.9V 650 nA

TPS61299A , Vin=1.5V 360 nA

TPS61299A , Vin=1.8V 299 nA

TPS61299A , Vin=2.5V 223 nA

lin_open |1 SUHL Vout=5V. IEWBLUTH [1pgg1299 | Vin=3.3v 162 nA

LPNGEN

TPS61299A , Vin=3.6V 140 nA

TPS61299A , Vin=4.3V 124 nA

TPS61299A , Vin=4.5V 101 nA

TPS61299A , Vin=5.0V 82 nA
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6.7 AR
BRAEB AV, B0 VN =3.6V, Vour =5V, IEWHR |, T,=25°C

5.1
100 —TT
= 5.08
90 = L "
I T 5.06
N —— L\ N
— 80 mt / \ >
S ) 4 g 504
> l' /"'-~~ S [T
[3) gl Lt N =
§ 70 = M 9 5.02 \
g N 3 s
w 60 —\/iNn=0.7V = - ViN=0.7V .
—_— V=18V o — Vin=1.8V N
ViN=2.7 V 4.98 ViN=2.7V |l
50 — V=36V — ViN=3.6V Ny
— VN=4.3V 4.96 | — Vin=4.3V
— V|\=5.0V — V|\S5.0V
40 4.94
1E-5 0.0001 0.001 0.01 0102 05 1 1E-5 0.0001 0.001 0.01 0.102 0.5 1
Output Current (A) Output Current (A)

ViN=0.7V. 1.8V. 2.7V, 3.6V. 4.3V, 5.0V ; Vour =5.0V

A 6-1. AR B EEEFEER TH 5.0V VOUT %X

Vin=0.7V. 1.8V, 2.7V. 3.6V, 4.3V, 5.0V ; Vour = 5.0V

& 6-2. AR BELEFEENA TR 5.0V VOUT £k

QOutput Current (A)
VN =3.0V. 3.6V. 4.3V ; Vouyr =5.0V

&l 6-5. AR RGBT 5.0V VOUT 3%

TR
100 3.35 ‘ ‘ HH ‘
95
||
—_ L~ b \
£ 9 et N LR g
3 ke /""—-——- \ £
5 /"‘" 2 3.3 R
£ 85|/ \ E N
i / ‘ =
o)
RS
80 L —\/\N=0.7V —\/iN=0.7V
Iy —_— V=19V — VN=1.9V
AN I ViN=3.0 V ViN=3.0V
75 3.25
1E-5 0.0001 0.001 0.01 0102 05 1 1E-5 0.0001 0.001 0.01 0.10.2 05 1
Output Current (A) Output Current (A)
Vin=0.7V. 1.9V, 3.0V ; Vour = 3.3V ViN=0.7V. 1.9V, 3.0V ; Vour = 3.3V
5 A, > 3
& 6-3. NEMIA B EEERENTH 3.3V VOUT % 6-4. IEH BN TR 3.3V VOUT fidlifgx
97.5 ‘ 5.1
MV
/N
% ~ /N
__,/’ AN \ 505 A
_ 925 v N4 - = SRy
= / ’/' 3 ‘\
& / P £ N\
2 90 / S 5
ko A1/ /| > \\
] / / 5 \\
] —" =3
>
87.5 3 \\
4.95 il
85 — V|N:3.0V f— V|N:O.7V
— V|N=3.6 \% — V|N:3.6V \
|1 Vin=4.3 V Vin=4.3V
82.5 4.9
0.0001 0.001 0.010.02 0.050.1 02 05 1 0.0001 0.001 0.010.02 0.050.1 02 05 1

Output Current (A)
VN =3.0V. 3.6V, 4.3V ; Vouyt =5.0V

& 6-6. A FIHI B EAE PR TR 5.0V VOUT i3k
TR

Copyright © 2024 Texas Instruments Incorporated

HERXFIRIF 9

Product Folder Links: TPS671299

English Data Sheet: SLVSGS9


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps61299?qgpn=tps61299
https://www.ti.com.cn/cn/lit/pdf/ZHCSPX6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPX6E&partnum=TPS61299
https://www.ti.com.cn/product/cn/tps61299?qgpn=tps61299
https://www.ti.com/lit/pdf/SLVSGS9

13 TEXAS

TPS61299 INSTRUMENTS
ZHCSPX6E - MARCH 2023 - REVISED JUNE 2024 www.ti.com.cn
5 | | ‘ 5000000
— 1000000
0 ~
< 5 \ ~ 100000
N \\ T
c \ 3‘
g -10 g 10000
S \\ s
g 15 g 1000
3 \\ &
Q
g 2 \ 100 Vin=2.6V
Vin=3.8V
— VIN=0.7V !
25— viN=3.6V Vin=4.3v
VIN=4.3V 5
30 0.001 0.01 0.102 051 23 5 1020 5010@R00
40 =20 0 20 40 60 80 100 lout/mA
Temperature (°C) Vin = 2.8V, 3.8V, 4.3V ; Vour = 5.0V
ViN=0.7V. 3.6V, 4.3V ; Vour=5V, T, = -40°C & N
+85°C . T Al 6-8. IEF T 5.0V VOUT i S5 Hh B I ) i 5%
f3
& 6-7. WA VIN HE&SBRSEERFRR
250 ‘ 25
225 225
Z 200 2
3 w 175
£ 175 / E 45
5 [¢}
S 150 / = 125
c o
8 4
& 100 / 0.7
/ — Vout=1.8V 0.5
75 — — \out=3.3V
/Y, Vout=5.0V 0.25
50 0
-40 20 0 20 40 60 80 100 05 1 15 2 25 3 35 4 45 5 55
Temperature (°C) VIN/NV
Vin= 1.5V Vour = 1.8V, 3.3V, 5V, Ty= ~40°C & Vin =0.9V. 3.8V, 4.3V ; Vour =50V, T, =25°C
+85°C , LK . X
i o & 6-10. TPS61299A Hifll Rdson 5\ BLE AKX R
&l 6-9. WA VOUT RSB 5RERIKIXR
160
140
g /
[ =
= 120
5
S 100
c //
3 /
e 80
2 7 J
? =~ /
60 —— » — VIN=0.7V
| " —— VIN=3.6V
| T VIN=4.3V
40
40  -20 0 20 40 60 80 100
Temperature (°C)
ViN=0.7V. 3.6V, 4.3V ; Vour =0V, T, = -40°C % +85°C
6-11. TPS61299 < FL 5 iR 8] 1% &
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7 VE4H B
7.1 MR

TPS61299x/xA J&— ik [F0 T+ R e ds | RAR M6 77 £ ki217. TPS61299x/xA EA 0.5V 1 5.5V %A\

HLE LR YE R (R Bl EFHE N 0.7V )

Zas HER AT T OUEFE 95nA SRS HI , ALl s .

TPS61299 R 5IHEHEM 5mA F| 1.9A HI5EH N RS , 98 A MR R EIERWIThRE | M A SRS F7E EN

AR HE T S R R o ELIE ThEE .
TPS61299x/xA N7 Rt £2 St 2 AH Has i 245 14 e A ARG i ) f 2 TR A X
7.2 ThEE T HERE

SwW
2
VIN VOUT
.| Undervoltage ) B f\
VIN| 1 "]  Lockout l l J.If '1 \f 5 |vout
\ 2 C ) Current
Gate Driver Sense
EN| 3 > -
| e
Logic |_
B GND
y K | 6
Thermal .
Shutdown -
» PWM Control
<« Softstart | Version 4 |vseL
Lo Detection
VOUT Short Circuit
—> .
Protection
B 7-1. DR T IEE
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7.3 RetEULEA

7.3.1 F R #IERIE

TPS61299x/xA F & i ¥ 2% ph iy 24 e OB S04z | 2R b AT 451l o b o) 48 U 4 i b /i IR 1) 0 5002« o HRBRER S L
TLORFFE 350mA AL | SR Ja AR T H A 1A 79 e e B IO B B TR N R R . H P R A FUR B R 22 5
Wi PR S0 PRI BRI R BERLER | BRI OO AR EE Y | A2 H CAE R E . R -4 A\
AR T HH X AME 8 SO € (173 USSR B, HURSS S AN IE S |, DMEAER MM FIRFF R . Wk i
BOEMAE P R, RSN R R ERRBT | R R a8 @ i LA I O ] 1 5 5 - el
Ko i mEBASTERME (AEEFHERTAN VOUT_TARGET + 50mV , EREAHBESH AT A
VOUT_TARGET + 25mV ) , #8fF&E 1L e 3F 3k NBRIRIR S . EREICIRS T |, S HER D ME S B , /)
95nA. L HEM TR EBRE ( EWHER TN Vout_target + 25mV | HiE 7 %% A4 20 N A4 Vout_target +
10mV ) B, FHEFEREE S E TG, SEMB N ok SR FRR e, S8 4RIR R A
Vour_rec +50mV

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 0T ST TS T

Vour_reg +25mV - oo e e 4

VOUT_REG T r= - B N

PWM PFM Snooze mode

& 7-2. RRGET K HER
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7.3.2 JR AR

JEIEAE VSEL 5| A 2 [ — A FH 2% |, TPS61299x/xA T 37 4E 21 /N PN &% H HE 1 15 Bk T
TERB BN | 4% s BT 1.8V I, SR FF a4 VSEL 5] T

Bo B 251 TPS61299x/xA i i K i BH ¢ B 3% T WA 1) 15 B IR B I B 8 = O W B RS & VSEL 51, BE
A8 10 us B RBI T FH W ERE . BNFIECE G , TPS61299x/xA £ 817 ¥ & I HiFea Ik v % .

TPS61299x/xA 1Eiz AT I A2 VSEL 5184, Rl AEs 47 9 18] 56 e H P28 AN 2 B 2t VSEL W . 7Eia 4T 3lE]
Pl EN 5 B R385 —Fh 72k,

NHRIER AT |, TI U0 B PR E L IU0N 1%
ZHEHZE/NT 10pF .

VSEL 5] 1)

% 7-1. VSEL 3| il &

HFH (kQ) |VOUT_REG (V)| FifH (kQ) |VOUT_REG (V)| #H (k@) |VOUT_REG (V)| Hiff (kQ) |VOUT_REG (V)
0(GND) 3.3 12.1 4.5 49.9 3.6 191 2.5
3.01 5.5 14.7 4.5 (P ) 75 3.5 237 2.2
475 5.5 ( ik ) 18.2 43 100 3.2 204 2
6.19 5.2 22.6 4 124 3 365 1.8
7.87 5 28.7 3.8 154 2.8 442/ 5 (P )
VOUT 5|l
9.76 4.8
7.3.3 RIEHE

TPS61299x/xA H —/N W B RJEHE (UVLO) MR IR 4 IE W TAE. X TaE A lAR# 4 , UM ANBEIES T
0.7V (XfFHE A AR ) A10.9V (T A FRAREAE ) 1) UVLO EFHBIMENRS , nT LA i TPS61299x/xA LUTH 5
MR, 7F TPS61299x/XA JEsh Bt MR m T 1.8V J5 , TPS61299x/xA A E4 N HLE/LE 0.5V IS~ L
k.

7.3.4 FFRHE

TPS61299x/xA Tt 1 e # 4% A [ 52 AR, 0kt FE AR SUB L AR R AE 350mA AL, IRl IZ AT 26 A ok
JE. HIAN 3.6V I, FFELIN 3MHzZ , fidioy 5V, BN 1 H. S FAHR A AR R SRR
FTFITT SRR f AT DUE T 5 1 RS TP AR e, T2 H/R R . A\ ri e R b LTS DRE

VIN x (VOUT — VIN x I}) 1
L x ILH X VOUT (1)

f=

Hor

o L2 aE

* VN A HE

* Vour S
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7.3.5 B B IRH

TPS61299x/xA KA NP4 i fRY? (OCP) Thg. i o Bty P25 s it IS B rE IR BR 1 BE ILIM | #21 3A B 2R
G G 3 A < 55 LK ) VR N 1 2 e 2 (A = R e 1 /AN 1 A ol (6] B B S o T 2 SN A S Y
2ARTHINHBE , W TPS61299x/xA HE AR itz 1.6V LUK, TPS61299x/xA 2 F- it Ja st
FE. EELEISATRS , ANE RS\ IR BR H ThEE .

7.3.6 5 HAZES

M NHE ST UVLO LJFBME H EN 51 2 @B kR | 5 H TPS61299x/xA. 24 EN 5| Jilg h 2K i R A,
Ik A FRAZRAFHENEIERKEA . R B IE R T |, 8845 1B ¢ Bl MOSFET 584 G W, (5% A\ Fd
2 AR AW . TR T BN BRI RE /N T 60nA. 24 EN 51 H BACHER |, A BRAS SS4EE N B SR
Ko EHEHIEFNT , 28345 2 Bl MOSFET 524 il |, M AN M 2 B 58 @ . TI &0t
/NT 0.9V BIEIN L BL5E 4 Sl mE il MOSFET. XM E 3 BE AL R 1%\ i /N T 30nA.

7.3.7 #5305
EN 5| s E 5 G , TPS61299x/xA JTHHRIE ).

Xof T GBI A N FRL R FR 1 9 250mA. 500mA. 1.2A Fil 1.9A HIRRAS | 4% RS T 0.5V I |, 28 4F 2[R %
HIDR D SLHUE SR M5 RS T 0.5V B, S8 fEAEL: SiEE X (DCM) FES: S i@ (CCM) a7
AT, I HAEXANH B, H RS WA HE AT PR AR ZE K20 350mA. % Y HELR A B3I 1.8V J5 , TPS61299x/xA JT
fafeill VSEL 5 R ACE | RS BUFICE . AR I (B B p T VSEL 5| AL s BH , FFHBRS | WA
K I (AR o Bl tn , X T BV IEH A , TPS61299x/xA FFEE K4 170 us RFFATHUAK M . fRASK IS |

TPS61299x/xA Zk&Jf ¢ |, b dt— DR . WG B TE 2928 1.3ms |, it 305 2 i 1] Bl AS 5] 1) 2

ARSI B 2 ARk . % H R T 2.5V B, TPS61299x/xA K Hi JE 25 °F- 15 FEL it BR il /£ 500mA AR
( 250mA FR A% N\ ELIEBR 1 v 250mA ) o IXFE |, BUS 3 Thae n] BEAR S S A FRIM . X FRH A R R
il 5BmA. 25mA. 50mA F1 100mA RRAS , #4575 58 2 1 T K dar N IR R 8 25mA. 15 )E BhiiE |, s 7E
DCM K T.fE.

T A RCARSRAE , 25 EN 9P, w0l MOSFET 584 il , BRItk Vout B Vin iEH:. 24 EN i &
I, Vout M Vin @51, ZJE XS FAE A R SR shid R 2 A F .
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Vout_target

Output
Voltage 1 gv
0.5V
Inductor
current
the boundary of Version
DCM and CCM detection
& 7-3. KBS
7.3.8 /7 T #iE=

e R EhIE] , YN T R, TPS61299x/XA LAFE R TAE | DAMEARR E® T 5 e . 2[R
KT, M 24 N B S T AR SR A5 6 PMOS AT 5 i3/ . 1XFE , PMOS W5 1 [ 388 i 42 2 bA
W BERFEE . &0 PMOS EWAIX TAE , AR A E B A2, EHEAT |, DRt ey
o, RN R E SR — 8. A, EREREAT , BRREE S, TPS612994 (% 50% ,
TPS61299 [£1K 20%.

7.3.9 BRI
M N R A B e T H R TPS61299x/xA % FH [ & A5 A BB E AT .

FERE ARG AT AR, BRSO i s T e U A oo i e R TR B E bR . A5 ) L e I
MR L 22 4 O\ FUR T AR SR AR T P43 MOSFET #EAT B AIHAE . XA, P V& MOSFET i 1 < B 1 hn 22
S DL 6 H R PR R B

EEERT , TPS61299x/xA 5 1EFF R FFAT il P V438 MOSFET . fi i FUE &5 T4\ 3 R sk 25 HL 2% DCR
5 P 93 MOSFET )31 HiPH (Rps(on)) PIsm M ERE . 7E ELIBIZAT HANE) |, a0 A5 M B IR W ThRe . )
LI ORA I RASCIT

& TN R PR 4 T 80 T 250mA k4 |, B TPS61299. TPS612995. TPS612996 1 TPS612997. 4
BONHEIZRW ETR %84 Vin >Vout-35mV I E N R R . S EEARERR , HE Vin
>Vout+100mV , A J5 HZh#k N BBz 1T . fEEEIEATh |, i iR IR EEf A\ . TPS61299 iR h Hiliz 17 |, JF
TE 5y H S [ AR T % B H AR HLE Jk 25 75mV B R & O AR

3 TN IR PR S T B T 100mA [RfRAS | Bl TPS612991. TPS612992. TPS612993 il TPS612994. 4
B ONFRIRET TR i8R S AE Vin >Vout-35mV (Vboost_down) I #E N FEERI R . EARRRAE R LR |, HE
Vin >Vout+38mV(Vdown_pass) , A5 B3l N E#IZ1T. fEEIEETR | % iR R B L. TPS61299X
B ELEIZAT , RS H R PR AR TR E H bR R 2 67mV(Vpass_boost) K & AT ER .

£
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A 3=<1=<I 2 3>

Voltage

1:Down Mode
2:Pass-through Mode
3:Boost Mode

— VIN
Vout_target — —
— VOUT
>
t
A TR
B. EEMIR
C. TJHEMR
B 7-4. &F%F 250mA 2 BE A LR BR ) i A AR U
A
Voltage 3L 2 e3>
1:Down Mode

2:Pass-through Mode
3:Boost Mode

— VIN
Vout_target — —
— VOUT
o
t
& 7-5. %7 100mA K AR I PR Hil i A iR N 4
16 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TPS671299
English Data Sheet: SLVSGS9


https://www.ti.com.cn/product/cn/tps61299?qgpn=tps61299
https://www.ti.com.cn/cn/lit/pdf/ZHCSPX6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSPX6E&partnum=TPS61299
https://www.ti.com.cn/product/cn/tps61299?qgpn=tps61299
https://www.ti.com/lit/pdf/SLVSGS9

13 TEXAS

INSTRUMENTS TPS61299
www.ti.com.cn ZHCSPX6E - MARCH 2023 - REVISED JUNE 2024
7.3.10 % H B AT B (R Y

24 VOUT 5| b e i H 5 ) H R AR 23K T 0.5V ), TPS61299x/xA #5114 T 4 PR 41| e B 28 s | X 5 808 3h
PERARE. M N HUEART 1.8V B, TPS61299x/xA TEAELL Tl (DCM) AL il (CCM) il 5 T L
1, M N R R T 1.8V £ DCM K T1E.

fRBRIEIRZ )5, TPS61299x/xA FRXHAT HUR BN 51, LA IS SFSAE A th LU

7.3.11 #5EHF

Hiimitid 150°C J5 , TPS61299x/xA 2 #E NMORIRIRAS o 45 P 2 (K T RO Wi B8 B (B R 3 LA T (S8
73 130°C ) W, A fFke F OO IRIZAT -

7.4 BT REE R

7.4.1 (RIFLEHFSBAFEHBA

TPS61299x/xA A PR « PR 1 B AU R R B, XA Ulid VSEL 51 MRkiE 2.

FEPE BB ST, B RSGEEE PR . Flin , 247E 3.6V 2 5V (AT, Hrth it AN OA 2327y 200mA it
TR SRS E N (M2 8us. (HFG ZRE I — ri 2 B B R . IEH B A 4 i S R B

— lout (heavy load)
— Vour (fast mode)

= = Vour (normal)
[
5(0A
(&)
N
Load regulation
.Y
® »I\k x
2 | -
s | Setting time
s

|
|\ /
|
|
Time

& 7-6. BB AN IE AT KBRS L
8 [N FH ALt

#HiE
LA RS2 FHEB 2 h A5 AR T T Joftes | TI AERILAE PR e Rtk . TI B P S S e o2
EEHME , IR IEAMM B SO LA A R ST EE .

8.1 NLAIfE B

TPS61299x/xA J&— K [F0 T R e ds | RAR 6] 7 k1217 . TPS61299x/xA B 0.5V 1 5.5V [ 5i 4
L Y5 H SR VS ( TPS61299x 2 shist FHHE A 0.7V, TPS61299xA Bt ETHEIE RN 0.9V ) o %8s e 7E
ZAE RAUHAE 95nA BRASHLAL , T SEPLERCR .

TPS61299x RFIHEHEM 5mA & 1.9A [ FEH NIRRT , FEAE EN J9fI FE P I SCHRF AT 3 1 3 1E SC I 1) B B ) B
HINREE

TPS61299x/xA N7 [F ) 22 St He AH Hasit e 245 14 B s RIS A ) £ 2 TR A =X,
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8.2 AN - HE TR E 5V FHERHHRA (REHEAT )

TPS61299x/xA AJ 7 MBS R T IE4/T , 78 OmA & 200mA MR T , FaEmfay 8us. RIEX 8-1 WHE
VSEL , PAMEZEPEPE R A F H bx VOUT.

Vin L Vout 5V
Y Y Y L]
D_l_ A SW VOUT _L > |
c1
] OUFI VIN VSEL I10uF
ON - TPS61299X =
OFF > EN GND —AL

& 8-1. HEHER T 3.6V M AEZR 5V FH R
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8.2.1 i/ ER
#* 8-1 FFIH T RS HL
% 8-1. WitER
S Pi-§
HNHLE 2.7V £ 4.3V
St LR 5V (PR )
A HH LA 500mA
A R S0 +50mV

8.2.2 [EH i W FE
8.2.2.1 B K%
TPS61299x/xA 11 &% K H 68 7 B AN LU AN A R #4025 1 L R IR 1l ok 08 » AT DME FH 5 FE X 2 15 5 B K He
VAL o
VIN ILIM
Vour (2)

IOUT (max) =

Hr

o0 RFEEAER , ] 85% HATMH .
o um 2T EITF R AR .

B/NRINFEEE B KT H R A /N AR BRI 1 FRAE RS S B B R A I
8.2.2.2 MRS kR

TPS61299x/xA T+ e Heds A B2 PR | ey FURES SO0 R L ORFRAE 350mA AAZ |, [AI i /A AR L
KA RE I

TPS61299x/xA 7] 5 1 u H [ H R ge it &8 .
% 8-2. #EEHT TPS61299x/xA H)H &S

DCR MAX . .
RS L (uH) mQ) HA T (A) Rt (KxFEx&) BRI o)
HTTH16080H-1ROMSR-99 1 110 23 1.6x0.8x0.8 Cyntec
WIP252010P-1ROML 1 54 3.5 25x2.0x1.0 INPAQ
WPN252010H1ROMT 1 76 35 25x2.0x1.0 Sunlord
(1) B =77 37 ]
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8.2.2.3 %y A SS L RY

e A R AR A% R B Oy 1 SO R AR E VR R . SRR S AR AR A LSRR L (ESR)
K. PR ARN ESR NE |, 45 S0 R T (i /N A iEad 75 Rl 3 1HEAR .

lout % Dmax

Cour =
fsw x VmippLE 3)

H

* Dwax 2w KR E .

* VwippLE 7= IEAE Hi SO -
° IOUT %%ﬁiﬁﬂj EEA/JiI:Lo

o fow NITRIIE,

ASRAE A 7 AR B AL S WA 5 B ESR N SO A . e LA ESR 51D AR Al Y U5 VAR S0
LR AT BB 7 FE 4 TS .

VrippLEESR) = IL(P) *RESR (4)

FEAS S DR L B L . A AN SRS 5 5 A B T PR B U /N Do L. Bl VAL i L P £ I 3 PRI
R . MR A AR EE LU B T T RE S BRI 50% HIFLA . (R, 7ERIUE R T T AR 4 B A R, AR
FE P B4 LS AT R LA . AE PWM BEECR  888 KHan Y F 7 45 AT LGt et S0 F IR B/

TI WA RE ARy 4 0 F 22 1000 1 F ) X5R 2 X7R M ki th A &5 . Hith fi A a2 i o A IS 28 1 /)
SEEEHIR B E M. S RS T 1A BUEH TPS612997 ((1.9A fit N IR PRI A 3805 ) B, A 2 f s
JiA/NT 20uF . fn ke A SR T HEVE R | THEAR & T RE S RAAFRIE -

8.2.2.4 g\ AR RS EEL

BINZ R XER B X7R f B A4 BAT AR ESR JERAMRE R |, PrBARRIE G TR Has s L. A
LA SR AUR AT RESEIL A8 1F . BLAR 10 w F S N LA 2 A2 DA AR K 2 0 T R 225K, B mT UG AT SE R I AL ok e
IR 1 2t 92> Ay N FRLIRL S o AN P M R N P 8 I BN o PN B 5 P g B2 P A A 0 LB K S 2 it
i Hh o B SABT BR S AE VIN SURAR SRR IR o BLAHR AT G & Bl i , IR iR AR AT b3, B
ERFEEBAFAIR . XA ILT , B e RN A S AT YR TRCE A R A R A (A R H R LR
a ), LA/ AE FELE 5] 4 FRUBOR i e i N L 2 T AT e A AR RS
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8.2.3 W HIZE
Vout(5V offset) -~ Vout(5V offset) ]
10mV/div B g™ NS

!, Inductor Current
b 200mA/divT
vour

SW

WMWW

L Indljctor Current
' 200mA/div

I

'/div
':k'ﬂ 1% T e St e

Tlme scale 50ms/djv

Time scale

2us/diy

wN3w

Bl 8-2. FFBR SR BRI ITF BT

lout = 0A

VIN =3.6V

B 8-3. BABFKM T HIITRBIE

IOUT =5mA

I
I
F
I
o

[
L Vout(5V offset)

‘ Vout(5V offset) 10mV/div
- 10mV/div ] F
1 SW

T ‘ﬂyﬁ“l;\ﬁfww»‘ﬂ; T ]
! | i it ‘
‘ i ‘ ‘,

ductor Curre|
’/ ZOOmA/dlv

NN N

al

ctor Current /“\
A/div /\/

/

\\”\/\

Inductor Current

; Tim‘e scale: 500us/giv

VIN =3.6V

Time scale: 500ns/div. Cog o d b ... ..., . Timescale: 200ns/div o
VIN =3.6V IOUT =50mA VIN 3.6V IOUT = 300mA
& 8-4. HEERE KM T I RBIE &l 8-5. EAHKM T HFFRBTE
EN V EN
2V/div = 2V/div ‘
i Vout ok
2 2v/dy == ‘ L 2V/div AN PP S ]
Inductor Current

Time scale: 2ms/div

ﬂA N

Vour =5V ‘ Rioad = 500 Q

& 8-6. F1 EN jB3h

V|N =3.6V

Vowr=sv |

&l 8-7. B EN %l

Rioag = 500 @
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Vout(5V offset)
VOUT (5V offset)
50mV/div
[ e

M ——

Output Current
100mA/div

' Time'scale:

10ms/div " ‘ o
VIN =3.6V y VOUT =5V , IOUT =0mA E 400mA ?E[#]g

& 8-9. MEITH

Vout(5V offset)

50mV/div
® o

- Vout (5V offset)

100mV/div

Vin
1V /div
““““ Time scale: 200us/div._ ‘ o ~ 500mA /div Time scale; 10ms/div }
ViN=2V E 4V, 20 us H#HZE | Voyr =5V, Rpag =500Q Vin =2V % 4.5V 3# , Vour =5V, Rpaq = 25Q
&l 8-10. LR ERHEA 8-11. ZRERH
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8.3 AN - HE THME 5V FHEHES ( EHERT)

TPS61299x/xA R FE A LIEIEH M TIZeT , HBRATEREMAC TPl s, R4EE 8-3 W E VSEL , LMEAERIE
B IS AT IR AN ) H An B . %% 8-3 I T it 24

L
VIN SW VOUT Vout
C1
VIN VSEL
- ON
OFE EN EN GND

B 8-12. IEHBRX T 3.6V MIAIRZE 5V FEi%#hae

8.3.1 i ELR
% 8-1 A T It SHL.
% 8-3. WitER
2% -1

ANHLE 2.7V £ K% 4.3V

EIRECNEN 5V ((IEFH)

A HLA 10mA

AL LR S0 +50mV
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8.3.2 /¢
- — —
1
Vout(5V o
mV/div

Indyctor Current
'S 200mA/div
vour

i
{ InductorCurrent
i i

Vin=3.6V lout = 0A Viy = 3.6V lout = 5MA

Time scale:,SQms/qu ‘ ' Time scale: 20us/div.

813, FRA RN R 1 8-14. 55U P T H9TF 0
VOut(SVoffset) AR A R ] VOUt(SVOffSet) Y ! T T

Sw
£ 3v/diy 5
/

A o VAV - A VA / N \ [
v v S V¥ A ¥ W
- Inductor Current ] /t’nﬁtor Cm'?ent / -\\m\w;/ \A’/ M\\

AN ANE s

oy
L~

_ Timescale:200ns/div . ... ...........  Tmescale:100ns/div
VIN 3.6V louT = 50mA Vin = 3.6V lout = 300mA
& 8-15. HEEFEKA T MFFRBT 8-16. B A E KM T KIF R
EN ! EN
2V/div = - 2V/div
Vout
2v/div .
‘ Inductor Current

i E ! /div i
Inductor Current T
- 200mA/div Time scale: 2ms/div

.~ Time sgale: SOQL“IS‘/qu‘

VN = 3.6V Vourt =5V ‘ Rioaq = 500 Q Vin = 3.6V Vout =5V ‘ Rioad = 500 Q
K 8-17. 1 EN JH3) & 8-18. H1 EN <
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" Vout(5V offéét)
50mV/div

Jpm—

Vout(5V offset) 1 .’

- Output Current

100mA/div ]
Output Current ] ]
100mA/div L y
) ; : Time scale: 10ms/div 1
. . . Timescale:50us/div. | " ViN=38.6V , Vour =5V, loyt = 0mA % 400mA
VIN =3.6V, VOUT =5V, IOUT =0mA £ 200mA ,20us J:TE% E 8_20 ﬁﬁﬁ%
= A8

&l 8-19. MBS

Vout(5V offset)
50mV/div

Vout (5V offset)
100mV/div

Vin :
1V/div

1V /div

Time scale: 200us/div

ViN=2V £ 4V, 20 us FHiR | Voyr =5V, Rigag =509

& 8-21. LIS

Vin =2V % 4.5V il , Vour =5V, Ripaq = 25Q

& 8-22. £k

8.4 TPS61299xA HAINF - EE THME 5V A EHEHE ( EEHERT )

TPS61299xA TEAEFIIT HZN ELIE |, (HJEZ))5 , TPS61299x #HAFIITHREAAR o A RRUA #5430 SCHF IE 3 A5 2RI P A
Xigfr. MR 8-4 W E VSEL , LUEAE DL B S AT IR FA R H AR s s . TSGR — 4> 150uF =
220uF [RAH AL LR S , DAAESRWTIE A rh il Bl i . 3% 8-4 B T Btk S3 4.

L

VIN SW VOUT VouTt
C1 Cc2
VIN VSEL
= R1

ON
off [ EN EN GND

] 8-23. TPS61299A 7L IEH N T 3.6V FIANIRZE 5V FHEH
8.4.1 it ER

A TS
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# 8-4. WItER

2% G-}
LR 2.7V £ 4.3V
itk R 5V ((IEHHN )
AT HUA 10mA
i RSO +50mV
8.4.2 /%%
(] a ] T 9
: Vout 1V/div
Vout 1V/div /
! EN 1 Vidiv
EN 1 Vidiv
N .
] 1L 500mA/diy ‘
IL 500mA/div ”III\ TN F
Time scale: 200us/div Time scale: 400us/div
Viy = 3.6V Vour=5V | Rigaa=5000 Viy = 3.6V Vour = 5V \ Rioad = 500 Q
& 8-24. B EN B3} /& 8-25. B EN el
: @ 2
Vout 1Vidiv Vout 1V/div
1 R i ’ Mo anR N
LH:HQ bbb
7 SW 1Vidiv " W vidiv —/‘
- VIN 1idiv R i =
IL 500mA/div IL 500mAVdiv
G Time scale: Sus/div Time scale: 1msfdiv
VN = 3.6V Vour =5V \ Rioad = 166 @ Vin = 3.6V Vour =5V \ Rioad = 166 @
&l 8-26. ALk LR & 8-27. MK E
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8.5 HLJRAHEIN

Zar P Y ATAE 0.7V 2 5.5V [ A\ IR VO B s AT . i A\ B RA el RAFR Y. SR A N LR ER
Pt as B Loy, IBARR TR RS AR A IR EAVMNIRNERHEA . EH , EHAEHEy 100 u F AJHHE
ERPEAR LA AR . N PR IR L AR TPS61299x/xA 1 FEJE L 4 Hh PR N4 HH PRI SR ff o 0 1
8.6 1i/®

8.6.1 7 /75 H

XA IR, A REE ST I EE D U R BT S B R T SRR RS DL T o AR B A
JI AN, Rt as 2 MBS E VR i AT EMI R, PRIt , 0T 3 e iRt AR A R B AR | NS Y 8 T REL ) A
2o B NN HE E A A DU RS ST E SR AR T TR

8.6.2 Hi it
JRJZ i 1 FLIE R K GND i .

GND

VOUT

VIN

GND

K 8-28. A JHnHl - YBH
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277 LR &5 B el S AT T F= e AR S — i R R BA R .

9.2 XY HF
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I RS (TN, “PEAIIE N 1Q FEFHIZCR” TER TR
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TI E2E™ is a trademark of Texas Instruments.
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9.7 RiE%R
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PACKAGE OUTLINE
YBH0006-C03 DSBGA - 0.4 mm max height
DIE SIZE BALL GRID ARRAY
BALL A1—
CORNER
D
0.4 MAX
0.16
0.10
TYP
L
|
c \
T T T |
|
! D: Max = 1.288 mm, Min = 1.248 mm
\ SYMM _
[08] - 1 {} . @77 E: Max = 0.900 mm, Min = 0.860 mm
TYP & ‘
\ TYP [
FH o
A |
0.225 ‘
X% 185 " osymm C
[ 00150 [c[A[B] ¢
4229189/A 11/2022
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.
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YBH0006-C03

EXAMPLE BOARD LAYOUT
DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

" (0.4) TYP *‘
2 |

|
1

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

0.05 MAX

(@30.2) j
METAL \Q ‘
EXPOSED EXPOSED_/ _- (©0.2)

SOLDER MASK—"

METAL UNDER
SOLDER MASK

METAL SOLDER MASK
OPENING METAL OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED (PREFERRED)
SOLDER MASK DETAILS
NOT TO SCALE

4229189/A  11/2022

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YBH0006-C03 DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

(R0.05) TYP

SYMM
¢

SOLDER PASTE EXAMPLE
BASED ON 0.075 mm THICK STENCIL
SCALE: 50X

4229189/A  11/2022

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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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)
TPS612994YBHR ACTIVE DSBGA YBH 6 6000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40to 125 994
TPS612997YBHR ACTIVE DSBGA YBH 6 6000 RoOHS & Green SNAGCU Level-1-260C-UNLIM 997
TPS61299ADRLR ACTIVE SOT-5X3 DRL 6 4000 RoHS & Green Call TI'| SN Level-1-260C-UNLIM -40to 125 299A
TPS61299DRLR ACTIVE SOT-5X3 DRL 6 4000 RoHS & Green Call TI'| SN Level-1-260C-UNLIM -40 to 125 61299
TPS61299YBHR ACTIVE DSBGA YBH 6 6000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40to 125 299

® 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.
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Important Information and Disclaimer:The information provided on this page represents TlI'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 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.
OTHER QUALIFIED VERSIONS OF TPS61299 :

o Automotive : TPS61299-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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PACKAGE OUTLINE

SOT - 0.6 mm max height
PLASTIC SMALL OUTLINE

DRLOOOGA

PIN 1

ID AREA

)

2X 0° -10"L

0.05
0.00

TYP —=|

- — £

: | -3
0.1 |C|A|B
¢ 0.05 |C

4223266/F 11/2024

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-293 Variation UAAD

i
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EXAMPLE BOARD LAYOUT
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

—  6X(0.67) |~

SYMM
! | ¢
e ! I
6X (0.3) \ \ 6
. ! J |
* | |

ﬁ'—) ;'—)
(R0.05) TYP w48)

LAND PATTERN EXAMPLE
SCALE:30X

N

\
|
|
|

0.05 MAX 0.05 MIN
AROUND AROUND ||

/

|
|
|
\

/
SOLDER MASKJ METAL METAL UNDER—/ \SOLDER MASK

OPENING SOLDER MASK OPENING
NON SOLDER MASK
DEFINED SOEEEFNII\E/ISSK
(PREFERRED)

SOLDERMASK DETAILS

4223266/F 11/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE

6X(067) [ gy
P 1 ¢

6X (0.3) ‘

|
* |

)
T 4‘+S\(KLMM

4% (0.5)

I

(R0.05) TYP

—

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4223266/F 11/2024

NOTES: (continued)

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

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

YBHOO006 DSBGA - 0.4 mm max height
DIE SIZE BALL GRID ARRAY
E——
BALL Al—1-
CORNER
D
0.4 MAX
J—i” —~ E/L SEATING PLANE
0.16 _| BALL TYP
0.10
TYP
| ‘ |
I ‘ !
c <€§»
- - |
|
|
| SYMM  D: Max = 1.258 mm, Min =1.198 mm
8 OO '
TYP | E: Max = 0.87 mm, Min = 0.81 mm
TYP !
T O
A |
|
1
6X¢8:i§g syMm
[ [0.0150 [c[A[B]
4224514/A 08/2018
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.
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EXAMPLE BOARD LAYOUT
YBHOO006 DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

(0.4) TYP
Tl 7

2 |

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 50X

0.05 MAX 0.05 MIN METAL UNDER
(©0.2) - —\\fSOLDER MASK
METAL \Q / \

\ s
SOLDER MASK—" EXPOSED EXPOSED/ -- @0.2)
OPENING METAL METAL SOLDER MASK
OPENING
SOLDER MASK
NON-SOLDER MASK DEFINED
DEFINED (PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4224514/A 08/2018

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
YBHOO006 DSBGA - 0.4 mm max height

DIE SIZE BALL GRID ARRAY

= (0.4) TYP

(R0.05) TYP

6X (10.21) W

SOLDER PASTE EXAMPLE
BASED ON 0.075 mm THICK STENCIL
SCALE: 50X

4224514/A 08/2018

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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