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5 Pin Configuration and Functions

EN | 11 - ————, 8l I| SSTR
—— o - —
vin | 12| | Il PG
- — = Thermal | —_—
——- | Pad | ——-
GND |! 131 | 61 I| FB
- = | _ "
vout || |4 ————— I'sl 1| vout
—_ - = —- - =
Not to scale
& 5-1. SIL 8-Pin uSiL Package (SIL0008C Top View)
# 5-1. Pin Functions
PIN
/10 DESCRIPTION
NAME NO.
EN 1 | Enable pin. Pull High to enable the device. Pull Low to disable the device. This pin has an
internal pulldown resistor of typically 400 k @ when the device is disabled.
VIN PWR Input pin
GND Ground pin
VOUT 4,5 PWR Qutput pin
FB 6 | Feedback reference pin. An external resistor divider connected to this pin programs the
output voltage.
Power-good open-drain output pin. A pullup resistor can be connected to any voltage less
PG 7 (o] S L
than 6 V. Leave this pin open if it is not used.
SS/TR 8 Soft start-up and voltage tracking pin. An external capacitor connected to this pin sets the
internal reference voltage rising time.
The exposed thermal pad must be connected to the GND pin. Must be soldered to
Exposed Thermal Pad . : B . S
achieve appropriate power dissipation and mechanical reliability.
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25 AR A BN HAE BK| B
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Tysp | AT IRE _— 120 %
B0 (EN)
Vin o ST AR\ L 0.9 0.65 Y
ViL R S PN 045 03| V
likgEn) | AN EN 5] B 4 N ks FEL 9 EN = & 0.01 pA
41 ( SS/TR. PG )
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Vour EFt, L Vour FRFRAEAEEHE 92% 95% 99%
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W
785 800 815
PIWM T,=0°C % 85°C 788 800 812
Ves | RBUATIE Cour = 22F 785 800 823 "
Pu Cout =2 x 22uF , T, = 0°C % 85°C 788 800 815
Iikg(FB) | S A LI FL Veg =08V 1 100l mA
LR lour = 1A, Vour = 1.8V 0.002 %V
SR lou = 0.5A % 3A , Vour = 1.8V 0.12 %/A
GV PIDS
N \ lsw = 500mA , Viy = 6V 90 170
R FifN FET Sl lsw = 500mA , Vi = 3V 120
DS(on mo
) lsw = 500mA , Vjy = 6V 40 70
&M FET Sl s pH
lsw = 500mA , Vi = 3V 50
100% izt , Viy = 6V 125
Rop | HcFrifE — mQ
100% i , Viy = 3V 160
Iuve | U FET JF ¢ s PR ViN=6V, Ta=25°C 36 42 49| A
fow  |PWM JF%4i% lour = 1A , Vour = 1.8V 2.0 MHz
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7 Detailed Description
7.1 R

TPS82130 [A)25 B L 4% 4 2% MicroSiP HJE AL T DCS-Control ( 7] JG4%%: #3148 B i a0 BLRE4% 4] ) . DCS-
Control /& —Fhm 2 #a4h | HeEL A A R B s i A AE 34

DCS-Control # b ] LLTE o 45 £ 4% 2 5 G614 R LA PWM ( ik s 1 ) BERis AT, ) DLZE S 3 s BA
PSM ( B HEN ) i817. /£ PWM BUR | a8 #eds UL 2.0MHz (IARFRIT SSMZ 81T, JF HAEM N BTSN
HIPRR AR AT 3% B BRI PRAR , Pl AN R PRI SRR I e K PR PR IC BOERS R
AR S A ALV A SE B 3R . DCS-Control il Y B A B SR AT IS AT R, RIE AT BAL PWM JE8%
s PSM , T A2 Rmida th H T . TPS82130 Hi it Hi 5 i B it M 1155 A0 B b s Y, JF B (e i o R 4
P, P IR BIR R M oF S0 P B 1) T3

7.2 Functional Block Diagram

PG[h — N

sl

FB
EF

High Side
Current Sense

Bandgap ¢

ENI: Undervoltage Lockout
400 kQ" Thermal Shutdown _
MOSFET Driver
> Control Logic

V\N
% |
| Direct Control
d
Voltage| . V. and
SS/TR > Veer | Compensation
I: Clamp | | Timer P
ton
|
| Comparator
|

Note:
(1) When the device is enabled, the 400 kQ resistor is disconnected.
(2) The integrated inductor of 1 pH in the module.

7.3 FiEUL
7.3.1 PWM A1 PSM i47

TPS82130 & F@m ] (ton ) HLE. 7E PWM 1 PSM # X N RaAigsrmt |, al@id BL R AR E toy ¢

tON =500ns x \/OJ

Vi (1)

£ PWM #0T , TPS82130 7EIELE il 3 ( CCM ) BL K Hh i S8 LI~ LUK 58 R A s AT |, I ton 27 7%
X1 FiR. % ton HER AT SEBLIUALE DY 2.0MHZ () PWM JFOG80% . I B4 tH B il e T FRUBR B SO B it ( mldad
Jikea 2 TGS ) M, SR L PWM E5KIE1T
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)

N TR IREF R, S A B A I PR Je 4 N4 A 2. S/ T AR SO R K —
FIF, R RAEXAE . £ PSM BT, Feifeds DUEAR AT SR AN B/ N &S LIRS AT RIRFF i R . PSM
WEET ton HLEE. ANEIE LR 2 35 ORA S PSM AR 10T MK

f _ 2 X IOUT
PM 2. Yin _ Vin—Vour
tON X V X L
ouT (3)

f£ PSM BE3CR |, it B i i - PWIM RS BOFR Pt FL S o PO e 8 K Y P AR BRI RS R . 17 6.5 Sk
T PSM AT R 4t rB RS 2, 1) 22uF i th A g4t

T ARF NS S, S ORHFRZ) 80ns HZS B/ FaE I ], CAERR TR SSHiRE . ARSI R L AR T AR AR
B, AIERFF e BeAh , fEwm 22 LT, RTINS 1A AT DUA B/ ME . AERXAEOLT |, it U PR AR E

1 Viy FRE L Vour = 15% ((JLAE ) I, JEid tad i f] , TPS82130 #iJcikit N i, &fH4E PWM
T DR AR HOIR S

7.3.2 flREREIZST (100% S5 )

TPS82130 JEid#E N 100% & 4% EU LR S ARAm A 2% i s 2250 . BT, il MOSFET JT RG24 T -
PRI AE R (3t R S bR A T, AT R 20 R TR A Rt R S R SR SR B B K B AT I ] TR LR A
RUES T4 fie Nt A A /MmN HLE

Vinmin) = YouT(min) *lout *Rpp 4)

Hrp

* Rpp = Vin M Vour ZIERTHBE , BLAE R FET 5 i BEAN e Jds (6 B A fE
* Vour(miny = FERT LA AZ ) e (il H A

7.3.3 JFR AR IE

T 2K FL U PR AR PTI98 1 L v R EEL AT DA Lt i N o P BRI DU R By R AT o £ B 7 0 i Y P R B O 1
HUNFTRE S M I R i SR R BRI P IRLAE 30ns ( MUARME ) MOFEREIEIR R IA BIFF G IR BRE |, =il FET
B i, AR FET ST, M) R s B

7.3.4 REHE
R T R AR N R N R EAE | AT REBUE , W EMET Vuvio BB 200mV 173 5 5% P 84
7.3.5 Thermal Shutdown

The device goes into thermal shutdown and stops switching once the junction temperature exceeds Tgp. After
the device temperature falls below the threshold by 20°C, the device returns to normal operation automatically.

7.4 B ThREAE K
7.4.1 G (EN)

AT LLEIER EN 5] BCE i ok E  ae . BRI, s EN SUBLIR Y Dy 1.5 u A BOSK I F i hn ik, )
SR SEBLOR W

2 EN SO, AES 400k Q T4z A FH AR 4 E] EN 51, 4 EN Sy P, N R H AR BT
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7.4.2 )53 ( SS/TR)

P30 A7 47 il U s B 1) i P PR AR R 30K R DB e R R YR AR B AL A (R A2 4% 1 i R _E TR . 24 EN
Sl BRI, 2R STE 55 us ((MLAME ) MEIR JE R O% , JF B H B DL S 2 SS/TR 51 I A58 H 2%
BEH AR B @ AR N A S Bl SSITR 51 HIEZS |, Al sZHLE ) 5 s 1A

TPS82130 fHE% Jm #h 2 Tl M B 4t HL A 88« 7E Tl B sh I a) | 76 PN 350 o s EH A0 i HY P W B o i T T B FR
JEZ W, PiNTh®E MOSFET LR .

MBI T W KRB E BGOSR ASIN | 3E4E3] SS/TR 5] BN 228 (Y S0 FEPH 288 . MR LIRS IR 1] 2>
SECHE T

7.4.3 HLEPRER ( SS/TR)
SS/TR 5l Ji s 5 — A~ H R IR AN EAT IR AN | DASCE 4t l R BRER . 1 7-1 SRR 7 S L%
Vour Voura

TPS82130
R1 R3

1 SS/TR FB C

R2 R4
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B 7-1. @y H R ER
24 SS/TR 5l EAT 50mV fl1 1.2V Z 8] , VOUT2 & iRE: VOUTT , W5k 5 fios.

Mzo.fﬂx R2 N R3 +R4
VOUT1 R1+R2 R4 (5)

2 SS/TR Sl LR T 1.2V i, 22 B EIRE: , FB 51 I EM0A T N 0.8V. AT MK SS/TR 51 HHIE | 284
Ao PN REN B, Bt R AR, WSS R R BT RELL SSITR 5l &8 . 7R 4b
HR R BKEN SS/TR SN | AZSEIT SS/TR 51 A4 & % |, Bl VIN + 0.3V,

AR IREF AN P IS H S MVEAE R |, WS W (18] TPS621 i/ H1 TPS821 K J i 171 /715 ) FIER R T 7R

7)o
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744 HIREIEEHKH (PG)

AR A BIEIER (PG ) itk & TARFR R 95% I, PG 5l @ at 5 it AR AR T AhR i
1 90% ( SL7UME ) I, PG SIS BARBI NG PG 5 Rt |, HAUE BRI 2mA. BJRIES
it it AR P — MERBUEMTIRT 6V MR b ripHLas -

IR PG (R 5 E R B AR HE 10 EN SIIL, rTUMEH] PG 1550 2 A RUEHEEAT I P f ] RAEH] PG 514
i, R R ERES . R T7-1 BT PG 51 HIEHE.

R 7. BIRIER 5 HEHE

PG FHRE
RS &P

Vg = V. J
R (EN = S ) F8 = VTH PG

Ves < VTH_pG J
Sl (EN =R ) J
UVLO 0.7V <Vin < Vuvio v,
O Ty>Tsp N
R B Vin < 0.7V J
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8 L ANSEHL
&

PAN R &R 85 BAE T T1 SRS e | TI AR R e . TI I R 53 e
SR EEH T M . B BIAEFF B, AR R G ThRE

8.1 MNARFER

FER TR FOR AT TPS82130 Mt fi ik . LANER 4R 1 AMIICF R it dlad e F e AN AR N 2 250K
SERCE A N R Y R S R TR R R B

8.2 Typical Applications
8.2.1 1.8-V Output Application

TPS82130
Vv

w VIN  vOuT
12V o1
10pF [ EN

h SS/TR FB
cs L] PG

o OUT

~a c2 T i8vian
100kQS 22HF L

3.3nF GND

1

PO\éVER GOOD

& 8-1. 1.8-V Output Application

8.2.1.1 ¥ ER
AV 7R B8 DL S50 N NS 5.
% 8-1. &itsH

BitSH P

PN EN AR EN | 12V

i HL 1.8V

it S0 LR <20mV

IR A e M 3A

TR T s .
* 8-2. THHIE
e LB R

10uF , 25V , X7TR , £20% , JiF 1206 ,

c1 C3216X7R1E106M160AE TDK
22uF , 10V, £20% , X7S , Ji<F 0805 ,

c2 C2012X7S1A226M125AC TDK
3300pF , 50V , 5% , COG/NPO , JR~F 0603 ,

c3 GRM1885C1H332JA01D Murata

R1.R2, R3 e

8.2.1.2 JEHiif WU
8.2.1.2.1 Custom Design with WEBENCH® Tools

Click here to create a custom design using the TPS82130 device with the WEBENCH Power Designer.

1. Start by entering your V|, VouT, and gyt requirements.
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2. Optimize your design for key parameters like efficiency, footprint and cost using the optimizer dial and
compare this design with other possible solutions from Texas Instruments.

3. The WEBENCH Power Designer provides you with a customized schematic along with a list of materials with
real time pricing and component availability.

4. In most cases, you will also be able to:
* Run electrical simulations to see important waveforms and circuit performance
* Run thermal simulations to understand the thermal performance of your board
* Export your customized schematic and layout into popular CAD formats

* Print PDF reports for the design, and share your design with colleagues
5. Get more information about WEBENCH tools at www.ti.com/WWEBENCH.

8.2.1.2.2 Setting the Output Voltage

The output voltage is set by an external resistor divider according to /523 6:
R1 R1
V =V, 1+ —|=08V 1+ —
ouT FB X [ sz X ( R2j

R2 must not be higher than 100 kQ to achieve high efficiency at light load while providing acceptable noise
sensitivity. Larger currents through R2 improve noise sensitivity and output voltage accuracy. ¥ 8-1 shows the
external resistor divider value for a 1.8-V output. Choose appropriate resistor values for other outputs.

(6)

In case the FB pin gets opened, the device clamps the output voltage at the VOUT pin internally to
approximately 7 V.

8.2.1.2.3 Input and Output Capacitor Selection

For the best output and input voltage filtering, low-ESR ceramic capacitors are required. The input capacitor
minimizes input voltage ripple, suppresses input voltage spikes, and provides a stable system rail for the device.
A 10-yF or larger input capacitor is required. The output capacitor value can range from 22 u F up to more than
400 w©F. Higher values are possible as well and can be evaluated through the transient response. TI
recommends larger soft start times for higher output capacitances.

High capacitance ceramic capacitors have a DC bias effect, which have a strong influence on the final effective
capacitance. Therefore the right capacitor value has to be chosen carefully. Package size and voltage rating in
combination with dielectric material are responsible for differences between the rated capacitor value and the
effective capacitance.

8.2.1.2.4 B P A RER

SS/TR 5| JAIAT GND 2 [A)HE45 (14 Hit 2 W] STt 4t HL S (15 Bl Rt SR AT e . 2.5 w A [REE FRLIRT A A L 73 45 78
Lo AT DA 2 s OR TSRS Bt H S R 25 € WO S TR BT 5 L

lss/TR

C =t
SS/TR = lss/TR X 1 25V )

12 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPS82130


http://www.ti.com/lsds/ti/analog/webench/overview.page?DCMP=sva_web_webdesigncntr_en&HQS=sva-web-webdesigncntr-vanity-lp-en
https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130
https://www.ti.com.cn/cn/lit/pdf/ZHCSEM3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSEM3F&partnum=TPS82130
https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130

13 TEXAS

INSTRUMENTS TPS82130
www.ti.com.cn ZHCSEM3F - FEBRUARY 2016 - REVISED JANUARY 2023
8.2.1.3 WM FEHI %
Ta=25°C, Vin=12V, Vour = 1.8V ( BRIERH WM ) .
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60> — V=83V 60 — 1oyr=01A
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5 5
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im 10m 100m 1 3 5 7 9 11 13 15 17
Load (A) Input Voltage (V)
Q 8-6. ;&& ( VOUT =2.5V ) E 8-7. ;@’Iz‘i‘:{ ( VOUT =2.5V )

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: TPS82130

13


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130
https://www.ti.com.cn/cn/lit/pdf/ZHCSEM3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSEM3F&partnum=TPS82130
https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130

TPS82130
ZHCSEM3F - FEBRUARY 2016 - REVISED JANUARY 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

100 100
| TN —
90 0 ] = 90 P——roud—— L
/, ’—"—/’ \ = "\\\ T —
= =uilll < T T
S & 80
> >
2 2
.0 2
£ 70 £ 70
L w
60 60| — 1our=0.1A
— Vn=5.0V _|OUT=1.0A
— V=12V lout = 3.0 A
50 50
im 10m 100m 1 5 5 7 9 11 13 15 17
Load (A) Input Voltage (V)
&l 8-8. (% ( Vout = 3.3V ) & 8-9. %% ( Vour = 3.3V)
100 100
—1
90 AT 90— T
/—.’ \\
— T—
2 80 -l 2 80
> >
2 2
0 2
2 70 £ 70
L w
60 60 — |our=0.1A
— lour=1.0A
— V=12V lout = 3.0 A
50 50
m 10m 100m 1 5 6 7 8 9 10 11 12 13 14 15 16 17
Load (A) Input Voltage (V)
@ 8-10. %l$ ( VOUT =5.0V ) E 8-11. %‘&% ( VOUT =5V )
4 4
3 3
5 5
é , \\\\ é 2
] ]
e} o \
‘ RN ‘ N
— Vn=33V \
b V|N=5.0V — V|N=5.0V N
Vin=12V — V=12V
0 0
45 55 65 75 85 95 105 115 125 45 55 65 75 85 95 105 115 125
Ambient Temperature (°C) Ambient Temperature (°C)
Vour=1.8V 0 5 = 46.1°C/W Vout = 3.3V 0 4a =46.1°C/W
&l 8-12. & (Vour =1.8V) ] 8-13. FFEM ( Vour =3.3V)

14 Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPS82130


https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130
https://www.ti.com.cn/cn/lit/pdf/ZHCSEM3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSEM3F&partnum=TPS82130
https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS82130
ZHCSEM3F - FEBRUARY 2016 - REVISED JANUARY 2023

4 1.0
g 0
3 < 05 .
§ \ \\ % : ==
c ™
3 \\ g \5_\_\\\ /
3 2 S o 00 ~ v
= \ i N 1
j=3 AL ) —
>
o 5
| g 05
— V=33V o _— TA=-40:C
— V=50V — Ta= 25C
Vin=12V Ta= 85°C
0 1.0
45 55 65 75 8 95 105 115 125 m 10m 100m 1 5
Ambient Temperature (°C) Load (A)
& 8-14. &4 ( Vour =1.0V) Vin =12V
& 8-15. ATy
10 5x10° T
T 11
L
9 108
S 05 3
S 5
=1 2 W
Q o 7
< 3 108 Z
o 0.0F= L o
s —— e
> =
= S A
=1 = 104
s 05 & =
(@] —— Tp=-40°C — Ta=25°C
— Ta= 25°C —— Ta=-40°C
Ta= 85°C Ta=85°C
1.0 10°
3 5 7 9 11 13 15 17 m 10m 100m 1 5
Input Voltage (V) Load (A)
lour = 1A Vour=1.8V Vin =12V
& 8-16. LR & 8-17. FracsfiR
3X106 Il Il Il Il Il Il Il Il Il
¥ Sowgll\y”L”L”T”T”L”T"f”f”f”
= 6 e m | " | , , , \
ol e — | A
s ) ~
E 4 / —~—— - ; ; ; ; ; ; ; ; ;
=2 / — Vourl - - o o oo oo
£ e f 1OMVIDIV Ll iy o o o flo fln frbo o,
g aclh TV TNTVTNTNVITN VIRV
@ — Vour=1.0V o
| — Vour=1.8V ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
I xou'r:g.gx T
— Vour=3. L
0x10° /
3 5 9 11 13 15 17 Time - 500ns/DIV
Input Voltage (V)
lout = 1A lout = 3A
& 8-18. FFH=R & 8-19. PWM A= 1% N\ Avdar HH 8Ui

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback

Product Folder Links: TPS82130

15


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130
https://www.ti.com.cn/cn/lit/pdf/ZHCSEM3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSEM3F&partnum=TPS82130
https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130

13 TEXAS
TPS82130 INSTRUMENTS
ZHCSEM3F - FEBRUARY 2016 - REVISED JANUARY 2023 www.ti.com.cn

Vi

IN ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ lout
20mV/DIV ) 2A/DIV
JYe] MpRunamp e g s e e
Vour
Vour
10mV/DIV SomviDi
AC

Time - 500us/DIV Time - 20us/DIV
T IOUT=0A§3A s 1A/|JS
& 8-20. PSM 3T % N\ Fdar th Srisk K| 8-21. S
VEN - - F : - . v . - - = :
svovl ..l
IOUT - - L - - _ _ L _ _ L _ _ L _ _ L _ _ L _ _ v _ _ L _ _
2A/DIV Vpg L [e——————
A 5V/DIV |
Vour y
50mV/DIV our P
AC bV S e
lout .
2ADIV ‘ )

Time - 20ps/DIV Time - 500us/DIV

lour = 0.5A % 3A , 1A/us

TH,
R 8-22. SBIRE R 8-23. R HRMF TR
5V/DIV |
v T
5V/DT\G/ L
Vour| ~ T T A T T
1V/DIV ' ' ' ' ol mmemd
lout ____‘-/', Lol oLl \ .
2A/DIV ' ' ' ' ' ' ' ' T
Time - 500us/DIV
ROUT =0.68Q
&l 8-24. FRJHSER T K18 3h/5K Mt
16 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: TPS82130


https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130
https://www.ti.com.cn/cn/lit/pdf/ZHCSEM3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSEM3F&partnum=TPS82130
https://www.ti.com.cn/product/cn/tps82130?qgpn=tps82130

13 TEXAS

INSTRUMENTS TPS82130
www.ti.com.cn ZHCSEM3F - FEBRUARY 2016 - REVISED JANUARY 2023
8.3 HJEEIN

REESRAFATAE BV & ATV AR IR A TAE . Il BUR A RORTES TPS82130 I T H% A HUfL

1 Vout xlout

Iy = —x

IN ViN (8)
TR PR FEIR ) A0 HL I AR DAY S 7R K
8.4 fi )=

8.4.1 Layout Guidelines

* Tl recommends placing all components as close as possible to the IC. The input capacitor placement
specifically must be closest to the VIN and GND pins of the device.

* Use wide and short traces for the main current paths to reduce the parasitic inductance and resistance.

* To enhance heat dissipation of the device, the exposed thermal pad must be connected to bottom or internal
layer ground planes using vias.

» Refer to & 8-25 for an example of component placement, routing, and thermal design.

8.4.2 i a7~

& 8-25. TPS82130 PCB #i 5

8.4.3 Thermal Consideration

The output current of the TPS82130 must be derated when the device operates in a high ambient temperature
or delivers high output power. The amount of current derating is dependent upon the input voltage, output power,
PCB layout design, and environmental thermal condition. Care must especially be taken in applications where
the localized PCB temperature exceeds 65°C.

The TPS82130 module temperature must be kept less than the maximum rating of 125°C. Three basic
approaches for enhancing thermal performance are below:

* Improve the power dissipation capability of the PCB design.
* Improve the thermal coupling of the TPS82130 to the PCB.
* Introduce airflow into the system.

To estimate approximate module temperature of TPS82130, apply the typical efficiency stated in this data sheet
to the desired application condition to find the power dissipation of the module. Then, calculate the module
temperature rise by multiplying the power dissipation by its thermal resistance. For more details on how to use
the thermal parameters in real applications, see the Thermal Characteristics of Linear and Logic Packages Using
JEDEC PCB Designs application report and Semiconductor and IC Package Thermal Metrics application report.
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9.1 B HF

9.1.1 JFR3CHE

9.1.1.1 =74 B

Tl RATHIS 5 =5 P Bk &AL HE B, A REMI RS 27 i B 55 B ARAE 1 3& A OGN AT, AR Atk
577 IR 55 B el S AT T = S E AR & — R R BA R .

9.1.1.2 Custom Design with WEBENCH® Tools
Click here to create a custom design using the TPS82130 device with the WEBENCH Power Designer.

1. Start by entering your VN, Vourt, and loyt requirements.

2. Optimize your design for key parameters like efficiency, footprint and cost using the optimizer dial and
compare this design with other possible solutions from Texas Instruments.

3. The WEBENCH Power Designer provides you with a customized schematic along with a list of materials with
real time pricing and component availability.

4. In most cases, you will also be able to:
* Run electrical simulations to see important waveforms and circuit performance
* Run thermal simulations to understand the thermal performance of your board
* Export your customized schematic and layout into popular CAD formats

* Print PDF reports for the design, and share your design with colleagues
5. Get more information about WEBENCH tools at www.ti.com/WEBENCH.

9.2 Documentation Support
9.2.1 Related Documentation

For related documentation, see the following:

* Texas Instruments, Thermal Characteristics of Linear and Logic Packages Using JEDEC PCB Designs
application report
* Texas Instruments, Sequencing and Tracking With the TPS621-Family and TPS821-Family application report

9.3 B FEFE A

FHRMOCORERNEA , 15 SN t.com LRIEEF M SCIER . midy 27 g 2 #EATIEM | BIRTAE A Ello™ w5 B
B AXRELPHEMGER , WEEEM OB SO RS BT e R,

9.4 T RERIE

TIE2E™ LHrittsd TREMPEESEZ TR, v BT FREE. 2 8IER@E Mt #8 . MERIE R
ZE R H U R AT SRS BT A AR RS B

BRI N A ESA TR E “IZREE” SRt . XEENFEIEAMR T FEARMNE |, I HA— @ & TI B ; E S
T (fd H%E0D

9.5 FEitr

MicroSiP™ and Tl E2E™ are trademarks of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.

FTA B bR 8 N 5% B AT & B 7
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SIL0008D

PACKAGE OUTLINE
MicroSiP™ - 1.53 mm max height

MICRO SYSTEM IN PACKAGE

.
PIN 1 INDEX/
AREA
(2.5)
/ 3.1
2.9
PICK AREA—]
NOTE 3
J
(2)
1.53 MAX
| |
M Jo.08[c
11201 =
EXPOSED SYMM
THERMAL PAD ¢ r (0.1)
‘ TYP
\
4 ‘ | 5
=
\‘
\
2X I:I \ I:I SYMM
+-—-—t-—+—-f-——-1+-—¢ 19201
= | |
\
=
1 ‘ | [ |
6X|0.65 | 8 | ., 042
L‘ 8X0.38
(45° X0.25) —= & 0.10) [C|A®) |B®
PIN 11D gx 052 0.050) |C
0.48
4221520/A 07/2015

NOTES:

MicroSiP is a trademark of Texas Instruments

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. Pick and place nozzle @ 1.3 mm or smaller recommended.

4. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
MicroSiP ™ - 1.53 mm max height

MICRO SYSTEM IN PACKAGE

(0.2) VIA
TYP

(RO

LAND PATTERN EXAMPLE
SOLDER MASK DEFINED
SCALE:20X

0.05 MIN
ALL SIDES

SOLDER MASK
OPENING

1
'\METAL UNDER

SOLDER MASK

.05) TYP

DETAIL
NOT TO SCALE

4221520/A 07/2015

NOTES: (continued)

5. 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).
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SIL0008D

EXAMPLE STENCIL DESIGN
MicroSiP ™ - 1.53 mm max height

MICRO SYSTEM IN PACKAGE

SR (1.04)
\ | \ 8
8X (0.4) ‘ § ‘ . ‘
= & ) =
\J(,’
MEW—( T ) | T (T ey
‘ ‘ |
sYMM T \ | J S
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1 I 1
—+ |
T ;‘_/ I I ——— | _‘_/
6X (0.65 ! :
( ) /_Aﬁ r\i/v _‘_
SO O I T\ i ) |
‘L | )
! SYMM !
| ¢ |
T

85% PRINTED SOLDER COVERAGE BY AREA

SOLDER MASK EDGE

R0.05) TYP
ST

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD
SCALE:30X

4221520/A 07/2015

NOTES: (continued)

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

design recommendations.
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PACKAGING INFORMATION

Samples

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 ®3) (4/5)
(6)
TPS82130SILR ACTIVE usiP SIL 8 3000 RoHS & Green NIAU Level-2-260C-1 YEAR  -40to 125 H6
TPS82130SILT ACTIVE uSiP SIL 8 250 RoOHS & Green NIAU Level-2-260C-1 YEAR  -40to 125 H6 -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

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

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
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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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 O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TPS82130SILR uSiP SIL 8 3000 330.0 12.4 3.05 | 325 | 168 | 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TPS82130SILR uSiP SIL 8 3000 383.0 353.0 58.0
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