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7.1 Overview

The TPSM83100 and TPSM83101 are constant frequency peak current mode control buck-boost MicroSiP™
power modules. The modules use a fixed-frequency topology with approximately 2-MHz switching frequency.
The modulation scheme has three clearly defined operation modes where the modules enter with defined
thresholds over the full operation range of V|y and Vgyt. The maximum output current is determined by the Q1
peak current limit which is typically 3 A and by the thermal limitation.
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47 10 40 CL10A476MQ8QRN Semco 0603 (1608)

(1) WSRT 911,
8.2.2.2 MM RLA

FEAUE ] — A~ 22uF [N HL 25 25 SR E40E FoUR 2% B 2R BRI 54T A A s YR L B 1 EMIL AT 0. 0K — > X5R 2%
X7R P& W 5 28 B AR R v BESE LT AR R ) VIN A1 PGND 51 IR B o 1 H 28 ] DLIE PR il 8 . G SR iy N R YR
PR B TPSM83100 ML JLHE~ |, ARR T HIE B AR 241 | IEATRETR AN KRB A, B, EHRAMH
N ATUF [P H i F 2 A B 2R 4%

& 8-3. HEFRABIIR

A 28H [UF] e L IE [V] ESR [mQ] BHAE FilE R Rt (Aff)
22 6.3 43 GRM187R61A226ME15 Murata 0603 (1608)
10 10 40 GRM188R61A106ME69 Murata 0603 (1608)

(1) HESHY9.1.1.
8.2.2.3 W EHNHIE

B R AR B o TR S AT W E . U AIE VOUT. FB Fl GND 2 [a]EBE s P 2 R 8% o S it H R BR AR B N
500mV.

AP R2 ( #£ FB F1 GND 2 [a] ) ARAKT 100k Q . @il s fH ( £ FB A1 VOUT i) ) R1 s 2 i+ 55
Ho

R1 = R2 x [VOUT -1}
Vs

(2)
/E\:’:F‘ , VFB =500mV.
K 8-4. SRl F s i) FR PEL e

Vour R1 R2

2.5V 365 K 91K

3.3V 511 K 91 K

3.6V 562 K 91K

5.0V 806 K 91K
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8.2.3 W/ Z¢

& 8-6. fE TS (PFM)

2.7 100 1]
24 :;;%( \\
< 21 80 A
<2 / \
: 740 \
£ 18 == - / / /
3 —~— N € 60 i
5 15—l z v/
g ., \Q&\\ 5 / Vi /
. k] /
40
E oo \\\ o /’ /
E —_ VN =27V // / — V=16V
% 06| =— vin=30v / —_— V=27V
= — Vy=3.3V 20 P P — V=33V
03| — xlN = ggx ,;: - ViN=4.2V
— Vy=5. = —_— =55V
0 0 é"‘ N
25 50 . 75 100 125 0.0001 0.001 0.01 005 02 05 1 2
Ambient Te mperature (°C) Output Current (A)
Vour = 3.3V Rgya =48.9°C/W Voyr = 3.3V MODE = &5
2 N
B 8-2. ET#HRH| L& T/EX & 8-3. F S5k H IR AL R (FPWM)
3.4 100
—_ VN=1.6V
3.38 — yy=27V 05 N
336 = Vn=33V N,
— V=42V 0 M :
S 334| — Vn=55V _ — gIvriaN \
S 3.32 S il g ~\ \
g s I A7
s > 3 il
5 308 2 S 80 W {
[=% - =
5 w
O 3.26 75 —_ V=16V
—_— V=27V
3.24 2o — Vn=33V
3.22 —_— V=42V
— VN=55V
3.2 65
0.0001 0.001 0.01 005 02 05 1 2 0.0001 0.001 0.01 005 02 05 1 2
Output Current (A) Output Current (A)
Vour = 3.3V MODE = & 1 Vour = 3.3V MODE = i ¥
& 8-4. HE T (FPWM) & 8-5. ME G5 N HIERIHIKR (PFM)
3.4 T I RRARE RARRER T T
—_ V=16V
3.38| — vy=27V
336~ Vn=33V ~ Vout(3.3V offset)
= ViN=4.2V 20mV/div
< 334 = V=55V
% 3.32
S 33 -
= = — Input Current
3 3.28 - = "
% 1A/div
S 3.26
3.24
322 |
3.2 ) : )
0.0001 0.001 001 005 02 05 1 2 R Time Scale: 200ns/div R
Output Current (A)
VIN =27V VOUT =3.3V | =1A , MODE = fikx %
’ ouT ’
Vo =33V MODE = i i -

Bl 8-7. S BN 1A HRAF EB TR AR K5 e R

Vi
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Vout(3.3V offset)
20mV/div

Input Current
1A/div

Time Scale: 200ns/div
. i . . .

VIN =3.3V , VOUT =3.3V IOUT =1A , MODE = ﬂ:& EE.E‘Z

&l 8-8. MEAN 1A IR ML ER HFa 2 REBTE

T

Vout(3.3V offset)
20mV/div

Input Current
1A/div

Time Scale: 200ns/div

IOUT =1A, MODE = IRHF

VIN =4.3V f VOUT =3.3V

&l 8-9. BN 1A FH R EBTR AR KI5 e REE

Vout(3.3V offset)
2 20mV/div

Input Current
1A/div

Time Scale:VZOOus/div
itttk il k!

VIN =3.6V, VOUT =3.3V IOUT =1mA , MODE = R H

& 8-10. 7 HA 1mA IR 2 REBIY

EN
2v/div

Vout —_
2v/div

X2
2v/div

Inductor Current
500mA/div

Time Scale: 5ms/div

VIN =3.6V , VOUT =3.3V Rload =4Q | MODE = 1& %SF

& 8-11. 1 EN B%)

EN
2V/div

S
2v/div

|
i
i
]
|

2V/div

Inductor Current
500mA/div

Time Scale: 500ps/div

ViN=3.6V , Vour = 3.3V Rioag =4Q , MODE = fICHLF

& 8-12. B EN <

e

~Vout(3.3V offset)
100mV/div

- Output Current
1A/div

 SRRCEDREEIA:

19

NPT ‘ Time chlg; 10‘0‘ps/di‘v‘ ‘ ‘ B
VIN =27V, VOUT =3.3V IOUT =100mA £ 1A s 20“5 H

&l 8-13. MIAFIEAN 2.7V B S B &
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“Vout(3.3V offset)
- B0mV/div e o

Output Current
- 1A/div «
Tlme Scale Sms/dlv

V|N—27V Vour = 3.3V lout = 100mA£ 1A 34

B 8-14. TN FEIEN 2.7V I B S B AT

Vout(3.3V offset)
100mV/div

- Output Current

1A/div / ] \ ]

Tlme Scale 100|.15/d|v

le 3.6V, Vour=3.3V  Ioyr = 100mA % 1A , 20ps J
£

& 8-15. BIAFBIE A 3.6V I BB

" Vout(3.3V offset)
50mV/div

Output Current

W

[y

Tlme Scale Sms/dlv

IOUT =100mA § 1A :{::H”H

El 8-16. B \HLE N 3.6V B FIE T

vIN =36V, Vour = 3.3V

~Vout(3.3V offset)
100mV V/div

- Output Current

1A/div / \ V

Tlme Scale 100us/d|v

vIN 4.3V, Vour=3.3V  Igyr = 100mA % 1A, 20ps £
B3R

& 8-17. BN FBEA 4.3V B B BRS

Vout(3.3V offset)
50mV/div

Output Current

M

3 T|me Scale 5ms/d|v

IOUT =100mA % 1A *ﬂ}%

& 8-18. B AL 4.3V I BB

Vin =43V, vOUT =3.3V

“'Vout(3.3V offset)

50mV V/div

T|me Scale SOOus/dlv

Vin=2.7V % 4.3V, 20ps /i lout = 1A

#3E  Voyr = 3.3V

K 8-19. AN 1A I L EBBES

14

HERXFIRIF
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Vout
2V/div
Vin

1v/div

| Vout(3.3V offset)

50mV/div

VIN = 27V E 43V Hﬁﬁ )

VOUT =3.3V

Time Scale: 10ms/djv

lout = 1A

&l 8-20. SN 1A B HIL BT

Input Current
500mA/div Vel

Time Scale: 50us/div

VIN =3.6V f VOUT =3.3V IOUT =1A s FPWM

F 8-21. ARy (FN)

2% 8-5. VOUT =3.3V H‘J‘E\Z)ﬂﬁ‘ﬁ Hﬂ&%ﬁ'ﬁ:

£33 YL@ RS g ()
u1 KINEZBFE 1.5A B /T AR TPSM83100 HEMACES (TI)
C1 22uF , 0603 , V%28 , £20% , 6.3V GRM187R61A226ME15 Murata
C2 47uF , 0805 , V& iz % | £20% , 6.3V GRM219R60J476ME44 Murata
R1 511k Q , 0603 HfH%E , 1% , 100mW Frife itk
R2 91kQ , 0603 Hi[H# , 1% , 100mW bRt bRt

(1) HZRE=T7 s RmTTEY
(2)  XTHAMA LR, HS R R R SRR, TR
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8.3 HURHRE I

TPSM83100 A1 TPSM83101 X Ho i N\ HLUR & A RF R EE R o i N HL IR0 Hh PRI 75 S84 MR RS i e o o PR R R B
HH IR A A LB RIS

8.4 fiJ&

8.4.1 /G158

PCB #i & /& f£5F TPSM83100 44 &t R 1) L — 2 ,

o R A AR R T BRI AR HURCE . T BRI . U] A i A R A A 2 T T EL
Wep AL A 4 L BELRN 25 2 HLRK

8.4.2 A/t
Q0000000000
GND
oRNNol M |
VIN o O
Ot L__O_I ________
o
o
o
o
o
GND
O000000000O0
Q0000000000
& 8-22. A Rt
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9 BRAFF SRS
9.1 BT Hr

9.1.1 BE=77= B A FHFEH

Tl KA 558 =75 77 S BUIR S5 RIS, AN RER R 27 il BUIR 55 BRORIE & FH A SS B AT , ASRER It
7 i B 55 BB S AR AT T1 7 i I 55— R s BA T .

9.1.2 FR%Z#
9.1.2.1 {if§ WEBENCH T EZE#1&+ T E

s AL | i TPSM83100 Al TPSM83101 #3441 Bl WEBENCH® Power Designer £ & & il 5 1177 %

1. H% , MANER Vine VouT A lout E3K.
2. fERMRAES IR RCE . B BRSBTS, IR IL T R S EMNGES (TI) WA w47 ik
FEAT R
3. WEBENCH Power Designer $ifit—1 i fill I 2 K] L & ' 1 SER A b ARt A DL It o ehE
4. ERZHEIENTATLL
o BATHAMGE , WEE BRI UK R
o IBAITIVEREMT R, TR FERAR IAERE
o Rl R A R T RS H 25 A CAD K ;
o FTENRT T 2K PDF &S5 RF LR,
5. 2% WEBENCH T EM¥¥4IE S |, i U7 www.ti.com.cn/webench.

9.2 B FEHTE A

BNCOEE B | 1 FHE ti.com BRI hn SO . it @Ay AT , R ATRE A i £ B 5 g
o AXRELPHEMGEE , WEEEM BT SO P RS BT R iE .

9.3 XFHHIE

TIE2E™ thCSCHFiRin e TN EEZE B0k | W EHNE P RE . S IR @B Mo H . #%R
AT 2 e T B LR, SRAS T B PR BT B

BRI AR A DT IR SR ft. XIS EIF AR TI BRI |, IF BA - Bk TI A 3§31
TIRIAE 2K

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

AT B AR NS H TR E IR .
9.5 FrEL B L
HEOE (ESD) LRI IXANER L . B AR (TI) EEUCE IS 24 TS 1S M Ak B AT B B o 1 SR R0 5 LA 0 b B
A RIS | T SR B

m ESD MR /N FEBUNITERERR | KBS R IR W REE A B R BBUL |, RRBIVIEH AR S
HOE R AT e 2 BT 5 H R AT R AR .

9.6 RER
TI Rifi# AR IR T AE . 5 BRI E
10 BT i sEid %

T o PARTARAS 1 DORS T e 24 B RiCAS 1) DRSS [F]
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o JHERT TPSMB310T MITH AT UEIH ..eieeiee ettt ettt ettt ettt et et e s e teeresneene e 3
Changes from Revision * (March 2023) to Revision A (June 2023) Page
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TRTHE SN, BRAITIE R . XEE R E ST o s . Rt a2, A STEm , H
SR BSCRHAT BT o A7 RULBARR AR S ACA 15 20 22 I ) A
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PACKAGE OUTLINE
SIUO0008A MicroSiP™ - 1.2 mm max height
MICRO SYSTEM IN PACKAGE
[e] 1 To |
PIN 1 INDEX——
AREA
/ (2 26
PICK AREA—
NOTE 3
7
(1.2)
1.2 MAX
|
SEATING PLANE
SOLDER MASK
SYMM 0.58
(0.135) TYP ¢ 8X a8
PULLBACK r |
| N
==
|
6X[0.6] | ! ! | _—8X EXPOSED METAL
EE | SYMM
zxﬁl O R S
‘ |
[ —
— R L0
| |
f | f 0.31
| )
| PIN 11D | 8% 0.21
& 0.1 |C|A|B
0.050) |C
4228988/A 08/2022
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 ¢ 0.33 mm or smaller recommended.
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EXAMPLE BOARD LAYOUT

SIU0008A MicroSiP™ - 1.2 mm max height
MICRO SYSTEM IN PACKAGE
8X (0.53)
8X (0.26)
ﬁ@ )
|
f ‘ \
6X (0.6) ‘ ‘ i
Lo | oo
| ‘ SYMM
_ _ — - —
| ‘ |
() L)
(R0.05) TYP ‘ ! \
‘ |
SYMM
¢ SEE SOLDER MASK
DETAILS
‘ (12) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:30X
0.05 MAX
ALL AROUND j r *] r%ﬂf X,%UND
EXPOSED— ) i |
METAL !
EXPOSED——T !
METAL J - \&
SOLDER MASK—/ METAL EDGE METAL UNDER SOLDER MASK
OPENING SOLDER MASK
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
SOLDER MASK DETAILS
NOT TO SCALE
4228988/A 08/2022

NOTES: (continued)

4. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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SIUO008A

EXAMPLE STENCIL DESIGN

MicroSiP™ - 1.2 mm max height

MICRO SYSTEM IN PACKAGE

8X (0.26)

| ‘ |
(R0.05) TYP —

8X (0.53)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:30X

4228988/A 08/2022

NOTES: (continued)

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

design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TPSM83100SIUR Active Production uSiP (SIV) | 8 3000 | LARGE T&R Yes NIAU Level-2-260C-1 YEAR -40 to 125 31INL
TPSM8310X

TPSM83100SIUR.A Active Production uSiP (SIV) | 8 3000 | LARGE T&R Yes NIAU Level-2-260C-1 YEAR -40 to 125 31NL
TPSM8310X

TPSM83101SIUR Active Production uSiP (SIU) | 8 3000 | LARGE T&R Yes NIAU Level-2-260C-1 YEAR -40 to 125 3EIL
HYBM83101

TPSM83101SIUR.A Active Production uSiP (SIU) | 8 3000 | LARGE T&R Yes NIAU Level-2-260C-1 YEAR -40 to 125 3EIL
HYBM83101

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

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

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. 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.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

L |+ KO |4 P1—»]
DO OO0 OO T
o| |e &|( o W
Rl |
L & 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

Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O O O OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed

[ & |

T T

AN

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)

TPSM83100SIUR uSiP SIU 8 3000 330.0 12.4 2.3 2.9 1.35 8.0 12.0 Q1
TPSM83101SIUR uSiP SIU 8 3000 330.0 12.4 2.3 2.9 1.35 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)
TPSM83100SIUR uSiP SIU 8 3000 383.0 353.0 58.0
TPSM83101SIUR uSiP SIU 8 3000 383.0 353.0 58.0
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