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4 Pin Configuration and Functions

Vin2
V V ISR R E—
A 8 ouT1 Vint [Ty 18] [7] ON2
ON1 2 7 SR ON1[Z] {6 GND
SR[31 {4} (5] Vourz
ON2 [ |3 6] ] GND R A
VouT
Vinz 4 5 Vout2 4-2. RSE Package, 8-pin UQFN (Top View)
4-1. DCN Package, 8-pin SOT (Top View)
# 4-1. Pin Functions
PIN
110 DESCRIPTION
NAME SOT UQFN
VN1 1 1 | Switch 1 input; bypass this input with a ceramic capacitor to GND.
ON1 2 2 | Switch 1 control input, active high. Do not leave floating.
ON2 3 7 | Switch 2 control input, active high. Do not leave floating.
Vin2 4 8 | Switch 2 input; bypass this input with a ceramic capacitor to GND.
VouT2 5 5 (0] Switch 2 output.
GND 6 6 — Ground.
Slew rate control pin. SR = GND translates into a 75-ys rise time; SR = high translates into a
SR 7 3 | o
660-ps rise time.
VOUT1 8 4 (0] Switch 1 output.
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5 Specifications
5.1 Absolute Maximum Ratings

(see (M)
MIN MAX UNIT

VN Input voltage -0.3 6 \%
Vour  Output voltage ViN+0.3 \%
Von Input voltage -0.3 6 \
Imax Maximum continuous switch current 0.5 A
Ta Operating free-air temperature -40 85 °C
Ty Maximum junction temperature 125 °C
Tstg Storage temperature -65 150 °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(") 2000
Vesp)  Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- 1000 v
C101@
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
5.3 Recommended Operating Conditions
MIN MAX| UNIT
VN Input voltage 1.62 5.5 \%
Vout Output voltage Vin \%
Vinek=3.0Vto55V 1.5 55
\m High-level input voltage: ON1, ON2, SR \Y
Vine=1.62V1to 3.0V 14 55
) Vine=3.0Vto 55V 0.5
Vi Low-level input voltage: ON1, ON2, SR \%
Vink=1.62Vto 3.0V 0.4
CiN Input capacitor 1(1) uF
(1) See t&Zi=r8.1.
5.4 Thermal Information
DCN (SOT) RSE (UQFN)
THERMAL METRIC(") UNIT
8 PINS 8 PINS
Rgya Junction-to-ambient thermal resistance 254 124 °C/W
Reyc(top) Junction-to-case (top) thermal resistance 122 67 °C/W
Ry Junction-to-board thermal resistance 181 31.5 °C/W
Wyt Junction-to-top characterization parameter 22 2.9 °C/W
WiB Junction-to-board characterization parameter 178 31.5 °C/W
Reycpoty Junction-to-case (bottom) thermal resistance — — °C/W

(1)  For more information about traditional and new thermal metrics, see Semiconductor and IC Package Thermal Metrics (SPRA953).

4 BEICET BTN (DERRBR Sb) #HE

Product Folder Links: TPS22960

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLVS914


https://www.ti.com/lit/pdf/spra953
https://www.ti.com/product/jp/tps22960?qgpn=tps22960
https://www.ti.com/jp/lit/pdf/JAJST73
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJST73E&partnum=TPS22960
https://www.ti.com/product/jp/tps22960?qgpn=tps22960
https://www.ti.com/lit/pdf/SLVS914

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TPS22960

JAJST73E — APRIL 2009 — REVISED APRIL 2024

5.5 Electrical Characteristics
ViN=1.62V1t05.5V, Ty =—-40°C to 85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TYP() MAX| UNIT
Vine=5.5V Full 0.64 2
Quiescent current (each Ving = 3.3V Full 0.35 12
| . | =0, Ving = Vi A
N switch) ouTx = TN Ving = 2.5V Full 024 og| "
VINX= 1.8V Full 0.15 0.5
Vine=5.5V Full 0.47 3.6
OFF-state supply _ _ Vine = 3.3V Full 0.25 1.8
NoFF) current (each switch) | VON = GND, Vour, = Open Ving = 2.5V Full 0.18 13 WA
Vine= 1.8V Full 0.1 1.2
25°C 342 400
VINX =55V
Full 465
25°C 435 500
VINX = 33 V
Full 595
ON-state resistance _ _ 25°C 523 620
roN (each SWitCh) IOUT =-200 mA Vink =25V Ful 720 mQ
25°C 737 1100
VINX =18V
Full 1300
25°C 848 1300
VINX =1.62V
Full 1500
Output pulldown _ _ _ o
'eD resistance VIN =33 V, VON = 0, IOUT =30 mA 25°C 85 120 Q
ON-state input leakage _
lon curront Von = 1.62 V t0 5.5V or GND Full 0.25| VA
(1) Typical values are at Tp = 25°C.
5.6 Switching Characteristics
ViN=3.3V, Ta =25°C, RL_CHIP = 85 Q (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP() MAX| UNIT
t Turn-ON ti R =330Q,C =0.1yF SR=Vin 635
urn- ime = ,C_.=0. s
ON t L= oH SR = GND 67 :
t Tum-OFF ti R =33Q,C =0.1yF SR = Vin 45
urn- ime = ,C_L=0. s
OFF - - " SR = GND 42 :
t Vour rise ti R.=330,C_=0.1pF SR=Vin 060
rise time = ,C_.=0. s
r ouT L L M SR =GND 75 M
t Vour fall t R, =330, C_=0.1pF SR=Vin 45
all time = ,C_.=0. s
f out L L M SR = GND 45 M
(1)  Typical values are at the specified V|5 = 3.3 V and T, = 25°C.
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5.7 Typical DC Characteristics
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5.8 Typical Switching Characteristics

1400 ‘ : 160 ‘
Ta=-40°C SR High SR Low
1300 ‘ Ta=-40°C
145 ‘
| /Ta=25°C T, =25°C
1200 t !
Tp=85°C 130 To=85°C
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1000 s \
? g \
2 900 2100
= \ £
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5-6. Rise Time vs Input Voltage 5-7. Rise Time vs Input Voltage
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5-8. Fall Time vs Input Voltage 5-9. Rise Time vs Temperature
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5-10. On Time vs Input Voltage 5-11. Off Time vs Input Voltage
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5.8 Typical Switching Characteristics (continued)
© Ciloa=0.1pF Cloag = 10 F
e dour =100mA LD e T ooy =100mA D e T
V=18V : V=18V
SR = High SR = High
. T.. i : : : T
Von |- . . . . . . . . Von
500 mV/div A R S --59mVIdiv ...............
. . lour
lour | 0 mA/div
0 mA/div presteserpormamrerrillng ! - - g ectptismieprimntiop it . L I ¥ S "
1 ms/div 1 ms/div
5-12. ton Response 5-13. ton Response
Cioad = 0.1 uF Cioad = 10 uF
L loyr =100 MA - lgyr =100 MA
2 e B Ty SR PR
SR = High SR = High
[ e 1 Ve T
Von 500 mV/div
500 mVidm e o) L
lour . . ) - )
POmA/div [ i [ o RAMA/IV [ e W L]
500 ps/div 500 ps/div
5-14. ton Response 5-15. ton Response
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5.8 Typical Switching Characteristics (continued)

lour
20 mA/div

VDN
500 mV/div

5 ps/div

5-16. torr Response

Cioaa = 0.1 pF lour |: Cloaa= 10 pF
...... loyr=100mA . RAmA/iv [.. ... 0. .. L. S .. gy =100 mA
V=18V - V=18V
SR = High SR = High
) Von L .
5p@ mV/div |- : )

100 ps/div

5-17. torr Response

lour ottt
20 mA/div

V,

ON
00 mV/div

5p

5-18. torr Response

s/div

Cloaa = 0.1 UF i lour
..... lor=100mA  2bjmasdiv [0
V=55V
SR = High
4 Vo [
500mV/div |-

Cloaa = 10 F
loyr =100 mA
V=55V
SR = High

200 ps/div

5-19. torr Response
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5.8 Typical Switching Characteristics (continued)

Coa = 0.1 PF Cloaa =10 pF
" loyr = 100 mA " loyr =100 mA
CVALBY e D e e e Y
SR = Low SR = Low
V_om . -l . 4 Vox T~ £ R
sopmvidivoy Cosogmviiv po ; U B
lour I e B L Loy s met oo A S
2D mA/div i 201 A/(;'UT X
n v
100 ps/div 500 ps/div
5-20. toy Response 5-21. toy Response
Cloas = 0.1 pF Closa = 10 uF
" loyr = 100 MA loyr =100 mA
A L s o R 9 I O T V=55V
SR = Low A . . SR = Low
v . . i . . vt T.
ON . . . . B . . ON - -
500 mV/div | . . . S . . 500 mV/div - -
lour [ - i s k1 Tour et s, M ]
2p mA/div [T S T 3 inA/div .
50 ps/div 500 ps/div
5-22. ton Response 5-23. ton Response
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5.8 Typical Switching Characteristics (continued)

Cioaa = 0.1 pF ) | Cloaa = 10 pF
loyr =100 mA out I =100 mA
lour out 2 thA/di out
D B I ¥a=1L'8V _.n iv ‘slgﬂ‘w
= Low =Low
Von 1 Von [
500 mV/div 500 mV/div
5 ps/div 200 ps/div
5-24. torr Response 5-25. torr Response
| Cioaa = 0.1 pF | X Curoaa = 10 pF
out loyr=100mA | | lour [; loyr =100 mA
20 mA/div .o © V=55V 20._.nA/d|v I o V=55V
SR = Low . SR = Low
Von . . 1 Vou |,
500 mV/div . . 500 mV/div |- }
............. RN B,
5 ps/div 200 ps/div

5-26. torr Response

5-27. torr Response
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6 Parameter Measurement Information

ViN
* Vour
ON® L
—1 ? CL R
<+> OFF TPS22960
L GND
GND - L GND

TEST CIRCUIT

1.8V

******* Von
Von Von/2 Von/2 t—p e et
oV ! ! ov [ |
(I |
(I |
| |
|

.

|
ON T | ) | OFF Vour | 0% 0%
' =~~~ Vou 10% 10%
Vour Vour/2 Vour/2
Vou

ton/torr WAVEFORMS

A.  tise and tgy of the control signal is 100ns.

6-1. Test Circuit and ton/topr Waveforms
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7 Detailed Description
7.1 Overview

The TPS22960 is a dual-channel load switch. The two channels can be independently controlled using the ONx
pins. Each channel has an 85-Q quick discharge resistance from Voytx to GND when disabled. A single control
pin (SR) is used to set the slew rate for both channels..

7.2 Functional Block Diagram

N R
lig
Control
Logic B 1/
Output discharge \E
I
Output discharge \E
I

Vinz
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7.3 Feature Description
This section will discuss the features of the TPS22960 which have been summarized in # 7-1.

£ 7-1. Feature Summary

ron AT 3.3V SLEW RATE AT 3.3V QUICK OUTPUT MAX OUTPUT
REMCE (TYP) (TYP) DISCHARGE(") CURRENT EAEE S
75 ps with SR = low . .
TPS22960 435 mQ 660 ps with SR = high Yes 500 mA Active High

(1) This feature discharges the output of the switch to ground through an 85-Q resistor, preventing the output from floating.

7.3.1 Output Slew Rate (SR) Control

The slew rate (rise time) of the device is internally controlled in order to avoid inrush current, and it can be
slowed down if needed using the SR pin. At 3.3 V, TPS22960 features a 75-ps rise time with the SR pin tied to
ground, and a 660-ps rise time with the SR pin tied high. Both channels will have the same slew rate set by the
SR pin.

7.3.2 Quick Output Discharge (QOD)

Each channel of the TPS22960 includes an independent QOD feature. When the channel is disabled, a
discharge resistor is connected between VOUTx and GND. This resistor has a typical value of 85 Q and
prevents the output from floating while the switch is disabled.

7.4 Device Functional Modes

& 7-2. Configurable Logic Function Table

ONx Vinx TO VouTx VouTx TO GND
L OFF ON
H ON OFF
14 BRI TS 70— N2 (ZE RSB EPE) #55 Copyright © 2024 Texas Instruments Incorporated
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8 Application and Implementation

-
AT o7 7V r—variFliz, TI O®-EAERICE N0 TIEeL, Tl TEFO EMEFIdzets
PFEWZLER A, H 2 O B AR 28 OB AEPEIC OV T, BERO B THIKIL T 72Kz
R0FET, BEREITE ORI BEAZMIEL T ANTHZL T, VAT AOEREEZ R T OMLERHVET,

8.1 Application Information
8.1.1 ON/OFF Control

The ON pin controls the state of the switch. Activating ON continuously holds the switch in the on state, as long
as there is no fault. ON is active HI and has a low threshold, making it capable of interfacing with low voltage
signals. The ON pin is compatible with standard GPIO logic threshold. It can be used with any microcontroller
with 1.2-V, 1.8-V, 2.5-V, or 3.3-V GPIOs.

8.1.2 Input Capacitor

To limit voltage drop or voltage transients, sufficient capacitance needs to be placed on the input side of the load
switch (from V,y to GND). In most cases, a 1-yF ceramic capacitor, Cy, placed close to the pins is usually
sufficient. However, when switching heavy capacitive loads, higher values of C;y may be needed to prevent the
system supply voltage from dropping.

8.1.3 Output Capacitor

The integral body diode in the PMOS switch will allow reverse current flow if Voyt exceeds V|y. A Cp greater
than Cjy can cause Vgyt to exceed V| if the system supply is removed. In the case where the system supply
could be removed and reverse current is a concern, a Cyy greater than C_ is recommended.

8.2 Typical Application

ON1
v
Vit 3 Vouri o |
T 1 g
1 ! CL R. '3
= < - SR : | 3
|
| = \
Vine Vout2 o |
T,.. 1 =
1 ! CL RL '3
= N | I S
: | |
\ = \
oNn2 ST - T T T - T T T ="
8-1. Typical Application Schematic
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8.2.1 Design Requirements
For this design example, use input parameters in 7 8-1.

£ 8-1. Design Parameters

PARAMETER EXAMPLE VALUE
ViN 33V
CL 22 yF
Maximum acceptable inrush current 200 mA

8.2.2 Detailed Design Procedure
8.2.2.1 Inrush Current

When the switch is enabled, the output capacitors must be charged up from 0 V to the set value (in this example,
3.3 V). This charge arrives in the form of inrush current. Inrush current can be calculated using the following
equation:

Inrush Current = C x dV / dt (1)

Where:

C = output capacitance
dV = output voltage

dt = rise time

The TPS22960 offers selectable rise time control for Voyt. This feature allows the user to control the inrush

current during turnon. = 1 can be used to find the required rise time to limit the inrush current to the design
requirements

200 mA = 22 pF x (3.3 V x 80%) / dt (2)

dt = 290 ps (4)

To ensure an inrush current of less than 200 mA, SR must be set high for a rise time greater than 290 ps. The
following application curves show the different inrush for each SR setting in this design example.

8.2.3 Application Curves

Tek Run - Trig? Tek Run ; ; Trig?
[LVIN A [TqVIN
L . &
Bjo - : 3o : o ol
B vouﬂm,mwwww 2 vounm»wwmmamamwww
B , B /ﬁm M\m
@ 200V 4uous 2.50M5/5 @ 7 @ 200V 2 J{‘mnus 2.50M5/s .
@ 200v . 100MA @ 10k points 1.60 V 22 Jun 2015 @ 200V @ 100mA O 10K points 1.60V 22 Jun 2015
FMax 522mA ] 15:34:38 FMax 126mA J 15:34:24
2 2
Ed 8-2. Inrush Current with SR = Low Ed 8-3. Inrush Current with SR = High
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8.3 Power Supply Recommendations

The device is designed to operate from an input voltage range of 1.62 V to 5.5 V. The power supply should be
well-regulated and placed as close to the device terminals as possible. It must be able to withstand all transient
and load current steps. In most situations, using an input capacitance of 1 yF is sufficient to prevent the supply
voltage from dipping when the switch is turned on. In cases where the power supply is slow to respond to a large
transient current or large load current step, additional bulk capacitance may be required on the input

The requirements for larger input capacitance can be mitigated by selecting the slower slew rate +SR=high. This
will cause the load switch to turn on more slowly and limit the inrush current.

8.4 Layout
8.4.1 Layout Guidelines

For best performance, all traces should be as short as possible. To be most effective, the input and output
capacitors should be placed close to the device to minimize the effects that parasitic trace inductances may have
on normal and short-circuit operation. Using wide traces for Vly, Voyut, and GND will help minimize the parasitic
electrical effects along with minimizing the case to ambient thermal impedance.

Copyright © 2024 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 17
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8.4.2 Layout Example

VIN Bypass
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ToGPIO o [T\

control
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control
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VIN Bypass
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GND
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8-4. DCN Package Layout
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B 8-5. RSE Package Layout
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9 Device and Documentation Support
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9.3 Trademarks

THRP R AL AV )AL E2E™ is a trademark of Texas Instruments.
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ZD IC 1%, ESD IZho THEH T A AREMENRHV E S, T R AL AV LAV T, IC BB L ISR B Ao 2 &

A EHERELET, ELORO OB LORE FIRICIED RO, 7 A2 AT BB Eh b0 ET,
A\ ESD ICLBMERIT, DT D7RtERENR F 57 AL AD SRR E TR TDIET, B/ IC DA, ATA—S N DT h
BT BT TARS TV SN SANS TR D BT IR RALLT < Ao TOET,
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10 Revision History
GRS RRBOFRFIIUGET 2R L COET, TOYGTBIRIZRGEMICEC T ET,

Changes from Revision D (February 2016) to Revision E (April 2024) Page
o FFAPRIKIZDIZS TR, K AHA B IROTRZE TTIEZ TR oo 1
+ Changed maximum ljyorF) at VIN=1.8V from 0.9uA : to 1.2uA in the Electrical Characteristics section.......... 4
Changes from Revision C (July 2015) to Revision D (February 2016) Page
I - I I R 1

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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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 ©)
@ )

TPS22960DCNR Active Production SOT-23 (DCN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 (NFRO, NFRR)
TPS22960DCNR.A Active Production SOT-23 (DCN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 (NFRO, NFRR)
TPS22960DCNR.B Active Production SOT-23 (DCN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 (NFRO, NFRR)
TPS22960DCNRG4 Active Production SOT-23 (DCN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 NFRR

TPS22960DCNRG4.A Active Production SOT-23 (DCN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 NFRR
TPS22960DCNRG4.B Active Production SOT-23 (DCN) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 NFRR

TPS22960RSER Active Production UQFN (RSE) | 8 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 72
TPS22960RSER.A Active Production UQFN (RSE) | 8 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 72
TPS22960RSER.B Active Production UQFN (RSE) | 8 3000 | LARGE T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 72

TPS22960RSET Active Production UQFN (RSE) | 8 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 72
TPS22960RSET.A Active Production UQFN (RSE) | 8 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 72
TPS22960RSET.B Active Production UQFN (RSE) | 8 250 | SMALL T&R Yes NIPDAUAG Level-1-260C-UNLIM -40 to 85 72

@ 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.
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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
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o 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 O 0O O 0 O0 Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
TPS22960DCNR SOT-23| DCN 8 3000 179.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TPS22960DCNR SOT-23| DCN 8 3000 180.0 8.4 323 | 317 | 1.37 | 4.0 8.0 Q3
TPS22960DCNRG4 SOT-23 DCN 8 3000 180.0 8.4 3.23 | 317 | 1.37 4.0 8.0 Q3
TPS22960RSER UQFN RSE 8 3000 180.0 8.4 1.7 1.7 0.7 4.0 8.0 Q2
TPS22960RSET UQFN RSE 8 250 180.0 8.4 1.6 16 | 066 | 4.0 8.0 Q2
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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)
TPS22960DCNR SOT-23 DCN 8 3000 203.0 203.0 35.0
TPS22960DCNR SOT-23 DCN 8 3000 183.0 183.0 20.0
TPS22960DCNRG4 SOT-23 DCN 8 3000 183.0 183.0 20.0
TPS22960RSER UQFN RSE 8 3000 183.0 183.0 20.0
TPS22960RSET UQFN RSE 8 250 183.0 183.0 20.0
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MECHANICAL DATA

DCN (R—PDSO-G8) PLASTIC SMALL—QUTLINE PACKAGE (DIE DOWN)

3,00

2,80

H
e ﬁa g *
ndex Area . Gauge Plane
wld Az ]

795)

X
iy

x ST
1,15 _

Seetmg Plane O _/

4202106/D 11/2009

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.

C. Package outline exclusive of metal burr & dambar protrusion /intrusion.
D. Package outline inclusive of solder plating.

E. A visual index feature must be located within the Pin 1 index area.

F
G

Falls within JEDEC MO-178 Variation BA.
Body dimensions do not include flash or protrusion. Mold flash and protrusion shall not exceed 0.25 per side.
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LAND PATTERN DATA

DCN (R—PDSO-GB8) PLASTIC SMALL—OUTLINE PACKAGE (DIE DOWN)
Example Board Layout Example Stencil Design
0.125mm Stencil Thickness
(Note D)
¢ ¢

6x(0,65) ——| |<— 6x(0,65) _.| |__

T T T

"1
"1

| |
->—'r———————!'— (1,1)fTYP. + - -—i————————l'—

|

I

| 44(0,325) (o’[,; | = 4x(0,325)

Example
Non—Solder Mask Defined Pad

— |——(0,1)TYP.

Example
Solder Mask Opening

(Note E)

Pad Geometry

oo —1
All Around (0,45)

TYP,

4211034/C  07/13

NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers
should contact their board assembly site for stencil design recommendations. Refer to IPC—7525.

E.  Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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PACKAGE OUTLINE
RSEOOO8A UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREAJ;
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I
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<
<
<

- |
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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
RSEOOO8A UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
(R0.05) TYP
8 ‘ 2X (0.6)
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7
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f@+@
\ | \ 2x
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| |
| a |
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(1.35)

LAND PATTERN EXAMPLE
SCALE:30X

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND r
METAL g

- SOLDER MASK
fOPENING

I

I

|
|
SOLDER MASK }\ I

OPENING ~__7 ’l\JAI\Elgélﬁi
SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE
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NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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RSEOOO8A

EXAMPLE STENCIL DESIGN
UQFN - 0.6 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM

(R0.05) TYP

6X (0.55) —<—W
!
|

1

4X (0.25) — |
|

4% (0.5)

| )

)

2X (0.6)

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICKNESS
SCALE: 30X

4220323/B 03/2018

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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