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7.1 Overview

The TPSM83100, TPSM83101, and TPSM83101L are constant frequency peak current mode control buck-boost
MicroSiP™ power modules. The modules use a fixed-frequency topology with approximately 2MHz 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|5 and Vgoyt. The maximum output current is determined by
the Q1 peak current limit which is typically 3A and by the thermal limitation.
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7.3.1 Undervoltage Lockout (UVLO)

The input voltage of the VIN pin is continuously monitored if the device is not in shutdown mode. UVLO only
stops or starts the module operation. The UVLO does not impact the core logic of the device. UVLO avoids a
brownout of the device during device operation. In case the supply voltage on the VIN pin is lower than the
negative-going threshold of UVLO, the module stops the operation. To avoid a false disturbance of the power
conversion, the UVLO falling threshold logic signal is digitally deglitched.

If the supply voltage on the VIN pin recovers to be higher than the UVLO rising threshold, the module returns to
operation. In this case, the soft-start procedure restarts faster than under start-up without a prebiased output.
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7.3.3 Adjustable Output Voltage

The output voltage is set by an external resistor divider. The resistor divider must be connected between VOUT,
FB, and GND. The feedback voltage is given by Vrg. The recommended low-side resistor R2 (between FB and
GND) is below 100kQ. The high-side resistor R1 (between FB and VOUT) is calculated by 723 1.

R1=R2 x (Vour/ Veg - 1) (1)

The typical Vg voltage is 0.5 V.

7.3.4 HAEFE (PFM/FPWM)
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7.3.6 Reverse Current Operation

The device can support reverse current operation (the current flows from VOUT pin to VIN pin) in FPWM mode.
If the output feedback voltage on the FB pin is higher than the reference voltage, the module regulation forces a

current into the input capacitor. The reverse current operation is independent of the V| voltage or Vot Vvoltage
ratio, hence the reverse current operation is possible on all device operation modes boost, buck, or buck-boost.

7.3.7 Ry
PAF & 95 2% A R I R A R
7.3.7.1 Input Overvoltage Protection

The TPSM83100, TPSM83101, and TPSM83101L have input overvoltage protection which avoids any damage
to the device in case the current flows from the output to the input and the input source cannot sink current (for
example, a diode in the supply path).

If forced PWM mode is active, the current can go negative until reaching the sink current limit. After the input
voltage threshold, V1.(vp), is reached on the VIN pin, the protection disables forced PWM mode and only allows
current to flow from VIN to VOUT. After the input voltage drops under the input voltage protection threshold,
forced PWM mode can be activated again.

7.3.7.2 Output Overvoltage Protection

The TPSM83100, TPSM83101, and TPSM83101L have the output overvoltage protection which avoids any
damage to the device in case the external feedback pin is not working properly.

When the output voltage threshold Vr.ovp) is reached at the VOUT pin, the protection disables the module
power stage and makes the switching nodes high impedance.

7.3.7.3 JHEBARY
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EN
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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

MicroSiP™ - 1.2 mm max height

MICRO SYSTEM IN PACKAGE

6X (0.6)

:

(R0.05) TYP

AN

SCALE:30X
0.05 MAX

ALL AROUND j r *] r%ﬂf O UND

EXPOSED r— |

METAL ! |

EXPOSED—T )

METAL J - \&
SOLDER MASK—/ METAL EDGE METAL UNDER O MASK
OPENING SOLDER MASK
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

SEE SOLDER MASK
DETAILS

(1.2) |

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

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 (0.53)
8X (0.26)
Tosnim N
T |
6X (0.6) i
|

@ |
(R0.05) TYP

SCALE:30X

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

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

Pack Materials-Page 2



ERBEANRRFH

TIEEF BEEAM T EEHE (@FRER) . RIUTAER (SRR ) . MAREMRITRY, WETE, RLEENEMER , T
RIEXAREE T HEEMARRERNER , SFETRTEHE Y. SEREARKNER SR TRIDEMSE =75 MR RA R RER,

XLEFRAEER TI =R TRITNASTRARER, BFETREUTEHIE : (1) HNENHMARESEN TIFR , (2) ®it, B
EANHEHNA , ) BRENMABEMRREUREMERSE, ZRENAFEMBER,

REFRMALTE , AR5 TEHM. TI RGN TRXLETRATHARZFEMRE TI =@mOMEXNA, FEARMEFANXLERRHITE
FRERT. BENERAFEMEM TI MRS RFEME=FHIR=N. N TEENXLEFROEATX T RERAKRERNEATRE, RE.
B, ANRS , SF2FBE  TIXHRSEFAR.

TIREHNFRZ T HERK). TIEBRAREER X ticom EEMERARRS TI F~ REMWEMERRRWAR, TI REUXEFEFTY
BIEAEMARXER TIHN TI FmRAGHEANERIBRERFR. BRFEMUEE (T) ABFE-REENEH-RREBE~R ,
BWEP RGN RBEENBRA B ZHFEBE AR,

Tl R3S FEL BT RER M R R R T R F Ko

MRARFRE © 2026 , EMLER (TI) 27
REEHEH : 2025 £ 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	内容
	4 器件比较表
	5 引脚配置和功能
	6 规格
	6.1 绝对最大额定值
	6.2 ESD 等级
	6.3 建议运行条件
	6.4 热性能信息
	6.5 电气特性 

	7 详细说明
	7.1 Overview
	7.2 功能方框图
	7.3 特性说明
	7.3.1 Undervoltage Lockout (UVLO)
	7.3.2 使能和软启动
	7.3.3 Adjustable Output Voltage
	7.3.4 模式选择 (PFM/FPWM)
	7.3.5 输出放电
	7.3.6 Reverse Current Operation
	7.3.7 保护特性
	7.3.7.1 Input Overvoltage Protection
	7.3.7.2 Output Overvoltage Protection
	7.3.7.3 短路保护
	7.3.7.4 热关断


	7.4 器件功能模式

	8 应用和实施
	8.1 应用信息
	8.2 典型应用
	8.2.1 设计要求
	8.2.2 详细设计过程
	8.2.2.1 使用 WEBENCH® 工具创建定制设计方案
	8.2.2.2 输出电容器选型
	8.2.2.3 输入电容器选型
	8.2.2.4 设置输出电压

	8.2.3 应用曲线

	8.3 电源相关建议
	8.4 布局
	8.4.1 布局指南
	8.4.2 布局示例


	9 器件和文档支持
	9.1 器件支持
	9.1.1 第三方产品免责声明
	9.1.2 开发支持
	9.1.2.1 使用 WEBENCH® 工具创建定制设计方案


	9.2 接收文档更新通知
	9.3 支持资源
	9.4 商标
	9.5 静电放电警告
	9.6 术语表

	10 修订历史记录
	11 机械、封装和可订购信息

