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6 Pin Configuration and Functions

DSG PACKAGE

- J—
VIN| 1 _: | 8 |vouTt VOUT| 8 1 |VIN
_—— [p—
- ===
VIN| 2 J| ' 7 |VOUT VOUT| 7 2 |VIN
- ==
ON| 3 1 1 6 |CT CT| s 3 |ON
- ==
VBIAS| 4 ! 1 5 |GND GND| 5 4 |VBIAS
_—— [p—
TOP VIEW BOTTOM VIEW
Pin Functions
PIN
110 DESCRIPTION
NAME DSG
CT 6 (0] Switch slew rate control. Can be left floating. See Application Information section for more
information.
GND 5 - Device ground.
ON | Active high switch control input. Do not leave floating.
Thermal - — Thermal pad (exposed center pad) to alleviate thermal stress. Tie to GND. See Layout Example
Pad section for layout guidelines.
VBIAS 4 | Bias voltage. Power supply to the device. Recommended voltage range for this pin is 2.5V to
5.7V. See Application and Implementation section for more information.
VIN 1,2 | Switch input. Input bypass capacitor recommended for minimizing V,y dip. Must be connected to
Pin 1 and Pin 2. See Application and Implementation section for more information.
VOUT 7,8 (0] Switch output.

7 Specifications

7.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®®

MIN MAX UNIT
Vin Input voltage range -0.3 6 \%
Vout QOutput voltage range -0.3 6 \%
VBias Bias voltage range -0.3 6 \%
Von Input voltage range -0.3 6 \%
IMAX Maximum continuous switch current 6 A
IpLs Maximum pulsed switch current, pulse <300 ps, 2% duty cycle 8 A
T; Maximum junction temperature 125 °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.

(2) All voltage values are with respect to network ground terminal.

Copyright © 2012-2014, Texas Instruments Incorporated 3
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7.2 Handling Ratings

MIN MAX UNIT
Tstg Storage temperature range —65 150 °C
v Electrostatic | Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins® —2000 2000 v

(ESD) | discharge | charged device model (CDM), per JEDEC specification JESD22-C101, all pins @ ~1000 1000
(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.
7.3 Recommended Operating Conditions
MIN MAX | UNIT

VN Input voltage range 0.8 Vgias \%
Vgias Bias voltage range 2.5 5.7 \%
Von ON voltage range 0 5.7 \%
Vourt Output voltage range Vin \%
Viy High-level input voltage, ON Vgias =25V 1t05.7V 1.2 5.7 \%
Vi Low-level input voltage, ON Vgias =25V 1t05.7V 0 0.5 \%
Cin Input capacitor 1M uF
Ta Operating free-air temperature range @ -40 85| °C

(1) Refer to Application Information section.

(2) In applications where high power dissipation and/or poor package thermal resistance is present, the maximum ambient temperature may
have to be derated. Maximum ambient temperature [Tamax)] iS dependent on the maximum operating junction temperature [Tymax)], the
maximum power dissipation of the device in the application [Ppmayx)], and the junction-to-ambient thermal resistance of the part/package
in the application (6;4), as given by the following equation: Tamax) = Timax) — (B34 X Ppmax))

7.4 Thermal Information

a TPS22965
THERMAL METRIC® UNIT
DSG (8 PINS)

Rgja Junction-to-ambient thermal resistance 65.3

Rauc(top) Junction-to-case (top) thermal resistance 74.2

Raig Junction-to-board thermal resistance 35.4 CAN
Wit Junction-to-top characterization parameter 2.2

Wig Junction-to-board characterization parameter 36.0

Raic(bot) Junction-to-case (bottom) thermal resistance 12.8

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

Copyright © 2012-2014, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps22965?qgpn=tps22965
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/spra953

13 TEXAS
INSTRUMENTS
TPS22965

www.ti.com.cn ZHCSA62B —AUGUST 2012—REVISED AUGUST 2014

7.5 Electrical Characteristics, Vgias = 5.0V

Unless otherwise noted, the specification in the following table applies over the operating ambient temperature —40 °C S T, <
85 °C (Full) and Vgas = 5.0 V. Typical values are for T, = 25 °C.

PARAMETER | TEST CONDITIONS | T | MN o TYP mAX| unIT
POWER SUPPLIES AND CURRENTS
. IOUT =0 mA,
| " V uiescent current Full 50 75 A
IN(VBIAS-ON) ~ VBIAS 0 Vin = Von = Vaias = 5.0 V 2
IIN(VBIAS-OFF) VBias shutdown current Von = GND, Vour = ov Full 2 HA
VIN =50V 0.2 8
Von = GND, Vin=3.3V 0.02 3
| " V|\ off-state supply current Full A
IN(VIN-OFF) IN pply Vour =0V Vi =18V 001 2 .
VIN =08V 0.005 1
lon ON pin input leakage current Von =55V Full 0.5 HA
RESISTANCE CHARACTERISTICS
25°C 16 23
VIN =50V mQ
Full 25
25°C 16 23
VIN =33V mQ
Full 25
25°C 16 23
. IOUT =-200 mA, u
R ON-state resistance
oN Vgias = 5.0 V 25°C 16 23
VIN =15V mQ
Full 25
25°C 16 23
VIN =12V mQ
Full 25
25°C 16 23
VIN =08V mQ
Full 25
Rpp Output pull-down resistance ViN=5.0V,Von=0V, lgyr =15 mA Full 225 300 Q

Copyright © 2012-2014, Texas Instruments Incorporated 5
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7.6 Electrical Characteristics, Vgias = 2.5V

Unless otherwise noted, the specification in the following table applies over the operating ambient temperature —40 °C S T, <
85 °C (Full) and Vgas = 2.5 V. Typical values are for T, = 25 °C.

PARAMETER | TEST CONDITIONS | T | MN o TYP mAX| unIT
POWER SUPPLIES AND CURRENTS

. IOUT =0 mA,
| " \Y uiescent current Full 20 30 A
IN(VBIAS-ON) BIAS 0 Vin = Von = Vaias = 2.5 V M
IIN(VBIAS-OFF) VBias shutdown current Von = GND, Vour = ov Full 2 HA
VIN =25V 0.01 3
Von = GND, Vin=18V 0.01 2
| " V|\ off-state supply current Full A
IN(VIN-OFF) IN pply Vour =0V V=12V 0.005 2 .
V=08V 0.003 1
lon ON pin input leakage current Von =55V Full 0.5 HA
RESISTANCE CHARACTERISTICS
25°C 20 26
VIN =25V mQ
Full 28
25°C 19 26
VIN =18V mQ
Full 28
. lout = —200 MA, 25°C 18 25
R ON-state resistance Vin=15V mQ
ON Vgias = 2.5V N Full 27
25°C 18 25
VIN =12V mQ
Full 27
25°C 17 25
VIN =08V mQ
Full 27
Rpp Output pull-down resistance ViN=25V,Von=0V, lgyr=1mA Full 275 325 Q

6 Copyright © 2012-2014, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps22965?qgpn=tps22965
http://www.ti.com.cn

I} TEXAS
INSTRUMENTS
TPS22965
www.ti.com.cn ZHCSA62B —~AUGUST 2012—REVISED AUGUST 2014
7.7 Switching Characteristics
PARAMETER | TEST CONDITION MIN TYP MAX | UNIT
ViN = Von = Veias =5V, Ta = 25°C (unless otherwise noted)
ton Turn-on time 1325
torr Turn-off time 10
tr Vour rise time R =10Q, C_ =0.1 pF, Cy = 1000 pF 1625 us
tr Vour fall time 3.5
tp ON delay time 500
ViN=0.8V, Von = Veias =5V, Ta = 25°C (unless otherwise noted)
ton Turn-on time 600
torr Turn-off time 80
tr Vour rise time R . =10Q, C_ =0.1 pF, Cy = 1000 pF 300 us
tr Vour fall time 5.5
tp ON delay time 460
ViN=2.5V,Von =5V, Vgias = 2.5V, Tp = 25°C (unless otherwise noted)
ton Turn-on time 2200
torr Turn-off time 9
tr Vour rise time R =10Q, C_ =0.1 pF, Cy = 1000 pF 2275 us
tr Vour fall time 3.1
tp ON delay time 1075
ViN=0.8V,Von=5V, Vgias =25V, Tp = 25°C (unless otherwise noted)
ton Turn-on time 1450
torr Turn-off time 60
tr Vour rise time R =10Q, C_ =0.1 pF, Cy = 1000 pF 875 us
tr Vour fall time 5.5
tp ON delay time 1010
Vi Vour
wa 1uF I L
ON Cr
I e ] - .
FF vBIAS
] TPS22965 GND
— GND — — — GND
A. Rise and fall times of the control signal is 100 ns.
Figure 1. Test Circuit
| |
VON
tr 4>i :<74>: ik e
J————
Voo Vour : 1 90% 90% | :
_,: 10% 10% :_
Lot | ' '
Figure 2. ton/tore Waveforms
Copyright © 2012-2014, Texas Instruments Incorporated 7
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7.8 Typical Characteristics
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Typical Characteristics (continued)
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Typical Characteristics (continued)

] ]
— -40C — -40c
— 25C — 25C
7 — 70C 7 — 70C
— 85C — 85C
]
6 \
\ :
& 2 @
2 2
= = s
& &
BRI - [ "zf;==g’=
3 o
3 —
2
2 1
1 0
08 1 12 14 1B 18 2 22 24 126 08 12 16 2 24 28 32 36 4 44 48 52 56
WIN 04 WIN 04
Vgias =25V CT=1nF Vgias =55V CT=1nF
Figure 15. tp vs Viy Figure 16. tp vs Viy
&0 125
— -a0c — -a0c
— 15C — 15C
70 — 70C — 70C
— 85C — 85C
\ 100
60 \
&0 76
i i
2 2
£ 40 P
<] <]
a0 50
20
\\\_ 25
10 [l
0 0
08 1 12 14 1B 18 2 22 24 126 08 12 16 2 24 28 32 36 4 44 48 52 56
WIN ) WIN )
Vgias = 25V CT=1nF Vgias = 5.5V CT=1nF
Figure 17. torg VS VN Figure 18. torr VS V)N
2700 1800 Pz
— -a0C — -a0C
2800 | — Jin 1500 | — 25¢ 7]
2500 | — 70C > — 70C A
o0 | — B5C e 1400 | — 85c -
e L~
2300 - 1300 L]
L~ -
2200 e = 1200 4
p ] PR d
2100 v = P /
2000 - e 1100 - A
[ [
1300 -~ e 1000 S
5 L A A 5 A 47
1800 [ = = 800 A
1700 ] =] P
- Pl A
1600 L] 7/, 800 - //f
1500 e /'; 700 it
1400 = son 1A
e
1300 //l y
o 500
1200
1100 400
0B 1 12 14 1B 18 2 22 24 126 0B 12 16 2 24 28 32 36 4 44 48 52 56
WIN () WIN ()
VBlAS =25V CT=1nF VBlAS =55V CT=1nF
Figure 19. ton VS Vin Figure 20. ton VS Vin

10

Copyright © 2012-2014, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/tps22965?qgpn=tps22965
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TPS22965
ZHCSA62B —AUGUST 2012—REVISED AUGUST 2014

Typical Characteristics (continued)
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7.9 Typical Switching Characteristics

To=25°C,Cr=1nF, Cy=1pF, C =0.1pF, R =10 Q, CH1 = Vgr, CH2 = Vg,

Tek stop Tek Stop
[y [y
1.00ms 1.00MS/s 2 s ] 1.00ms 1.00MS/s 2 s ]
@ 200mv 2 10k points 900my @& 200mv 2 10k points 900my
> @ value Mean Min Max std Dev 13:;:!53012 > @ value Mean Min Max std Dev :]g:.:gl:ggmz
@ Rise Time 874.7us 865.8 857.0M 874.71 12.49p @ Rise Time 354.9us 355.71 354.94 356.5M 1.130p
V|N =08V VBlAS =25V ClN =1 lJ.F V|N =08V VBlAS =50V ClN =1 lJ.F
CL=0.1pF R =100Q C_ =0.1pF R =100Q
Figure 24. Turn-on Response Time Figure 25. Turn-on Response Time
Tek Stop Tek Stop
(iR Y
1.00ms 1.00MS/s 2) 1 ] 2.00ms 500kS/s 2 7
@ 500mv 2 10k points 900mvV @ 1.00V 2 10k points 900mv
> @ value Mean Min Max Std Dev :Z:Jgg!":mz . s Value Mean Min Max Std Dev [f:;é;‘:gz;mz
@ Rise Time 2.434ms__ 2.426m 2.418m 2.434m 10.70p @ Rise Time 1.826ms__ 1.849m 1.826m 1.873m 33.42u
Vin=25V Vgias = 25V Cn=1 uF, Vin=5.0V Vgias = 50V Cn=1 UF
C.=0.1pF R.=100Q C.=0.1pF R.=100Q
Figure 26. Turn-on Response Time Figure 27. Turn-off Response Time
Tek stop Tek Stop
j
[ [T
(4008 25.0MS/s 2 ] (4008 25.0MS/s 2 ]
@ 200mv 2 ﬂ 10k points 900mv & 200mv 2 10k points 900mv
value Mean Min Max std Dev 14 Jul 2012 value Mean Min Max std Dev 13 Jul 2012
@ rall Time  5.320us  5.310p 5.300u 5.320u 14.06n } 12:30:43 @ rall Time  5.646us  5.638u 5.630u 5646 11.27n } 13:43:42
2 @ 2 @
V|N =0.8V VBlAS =25V ClN =1 l.lF V|N =0.8V VBlAS =50V ClN =1 l.lF
CL=0.1pF R.=100Q CL=0.1pF R.=100Q
Figure 28. Turn-off Response Time Figure 29. Turn-on Response Time
12
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Typical Switching Characteristics (continued)
TA =25 °C, CT =1 nF, C|N =1 IJF, CL =0.1 uF, RL =10 Q, CH1 = VOUT’ CH2 = VON
Tek Stop _ _ Tek Stop
iy \ iy \ :
20.0us 30.0MS/s 2 . 10.0ps 100MS/s 2 .
@ 500mv 2 l[ i 10k points QUDmV] @ 100V 2 l[ i 10k points 900m\l]
.Fa&Time \;?[L:gps g/l-e]anréu gn.lnnssp gll.iixzsp glsd_a[ﬁenv } :g:égl:()gmz .F;grime \3,_3;":%;15 g’l_?srép g’l_lgnl 7n g’l_:ﬁ 3 zlsd_a[)senv } :‘2‘::3‘:35012
A~ 2 A
Vin=25V Vgias = 25V Cn=1 UF Vin=5.0V Vgias = 50V Cn=1 uF
C_ =01 HF RL:].OQ C_ =01 HF R, =10 Q)
Figure 30. Turn-off Response Time Figure 31. Turn-off Response Time
13
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8 Detailed Description

8.1 Overview

The device is a single channel, 6-A load switch in an 8-terminal SON package. To reduce the voltage drop in
high current rails, the device implements an ultra-low resistance N-channel MOSFET. The device has a
programmable slew rate for applications that require specific rise-time.

The device has very low leakage current during off state. This prevents downstream circuits from pulling high
standby current from the supply. Integrated control logic, driver, power supply, and output discharge FET
eliminates the need for any external components, which reduces solution size and bill of materials (BOM) count.

8.2 Functional Block Diagram

VIN
Charge
VBIAS Pump
ON Cll_ont_rol E
ogic
——————+— VOUT
CT

GND
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8.3 Feature Description

8.3.1 Adjustable Rise Time

A capacitor to GND on the CT terminal sets the slew rate. The voltage on the CT terminal can be as high as 12
V. Therefore, the minimum voltage rating for the CT cap should be 25 V for optimal performance. An
approximate formula for the relationship between CT and slew rate when Vgag is set to 5 V is shown in Equation
1 below. This equation accounts for 10% to 90% measurement on Vot and does NOT apply for CT = 0 pF. Use
table below to determine rise times for when CT = 0 pF.

SR=0.39xCT+13.4 (6N

Where,
SR = slew rate (in ps/V)
CT = the capacitance value on the CT terminal (in pF)
The units for the constant 13.4 are ps/V. The units for the constant 0.39 are ps/(V*pF).

Rise time can be calculated by multiplying the input voltage by the slew rate. The table below contains rise time
values measured on a typical device. Rise times shown below are only valid for the power-up sequence where
V|y and Vg as are already in steady state condition before the ON terminal is asserted high.

Table 1. Rise Time vs CT Capacitor

RISE TIME (is) 10% - 90%, C, = 0.1 pF, Cy =1 pF, R, =10 Q, Vgias =5 V
CT (pF) TYPICAL VALUES at 25°C with a 25V X7R 10% CERAMIC CAPACITOR on CT
VIN=5V VIN=33V VIN=18V VIN=15V VIN=12V VIN = 1.05 V VIN =08V
0 127 03 62 55 51 46 42
220 475 314 188 162 141 125 103
470 939 637 359 304 255 218 188
1000 1869 1229 684 567 476 414 344
2200 4020 2614 1469 1211 1024 876 681
4700 8690 5746 3167 2703 2139 1877 1568
10000 18360 12550 6849 5836 4782 4089 3449

8.3.2 Quick Output Discharge

The TPS22965 includes a Quick Output Discharge (QOD) feature. When the switch is disabled, a discharge
resistor is connected between VOUT and GND. This resistor has a typical value of 225-Q and prevents the
output from floating while the switch is disabled.

8.3.3 Low Power Consumption During Off State

The Igp Viy supply current is 0.01-pA typical at 1.8-VIN. Typically, the downstream loads would have a
significantly higher off-state leakage current. The load switch allows system standby power consumption to be

reduced.

8.4 Device Functional Modes

Table 2. Functional Table

ON VIN to VOUT VOUT to GND
L Off On
H On Off

Copyright © 2012-2014, Texas Instruments Incorporated
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9 Application and Implementation
9.1 Application Information

9.1.1 ON/OFF Control

The ON pin controls the state of the switch. Asserting ON high enables the switch. ON is active high and has a
low threshold, making it capable of interfacing with low-voltage signals. The ON pin is compatible with standard
GPIO logic thresholds. It can be used with any microcontroller with 1.2 V or higher GPIO voltage. This pin cannot
be left floating and must be driven either high or low for proper functionality.

9.1.2 Input Capacitor (Optional)

To limit the voltage drop on the input supply caused by transient inrush currents when the switch turns on into a
discharged load capacitor or short-circuit, a capacitor needs to be placed between VIN and GND. A 1-pF ceramic
capacitor, Cyy, placed close to the pins, is usually sufficient. Higher values of Cjy can be used to further reduce
the voltage drop during high current applications. When switching heavy loads, it is recommended to have an
input capacitor about 10 times higher than the output capacitor to avoid excessive voltage drop.

9.1.3 Output Capacitor (Optional)

Due to the integrated body diode in the NMOS switch, a C,y greater than C, is highly recommended. A C_
greater than C;y can cause Vgt to exceed V|y when the system supply is removed. This could result in current
flow through the body diode from Vqyt to V|y. A Cy to C, ratio of 10 to 1 is recommended for minimizing Vy dip
caused by inrush currents during startup, however a 10 to 1 ratio for capacitance is not required for proper
functionality of the device. A ratio smaller than 10 to 1 (such as 1 to 1) could cause slightly more Vy dip upon
turn-on due to inrush currents. This can be mitigated by increasing the capacitance on the CT pin for a longer
rise time (see Adjustable Rise Time section below).

9.1.4 V,yand Vgas Voltage Range

For optimal Rqy performance, make sure V)y < Vgas. The device will still be functional if Viy > Vgas but it will
exhibit Ry greater than what is listed in the Electrical Characteristics table. See Figure 32 for an example of a
typical device. Notice the increasing Roy as Viy exceeds Vg ag Voltage. Be sure to never exceed the maximum
voltage rating for V|y and Vgas.

a0

YBIAS = 2.59Y
WBIAS = 3.3V
WVBIAS = 3.8Y
WBIAS= 4.2V
YBIAS = oY

YBIAS = 5.9Y

45

40

35

Ron {mg)

a0

25

L~

20 = ="
-__,.—"' I
_#_____....—f"" [ T

pl— e

15 1 1 1
08 1.2 16 2 24 28 32 36 4 44 435 52 56

YIN ()

TA =25°C IOUT =-200 mA

Figure 32. Rpn VS. VN
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9.2 Typical Application
This application demonstrates how the TPS22965 can be used to power downstream modules.

Power VIN vouT
Supply L
1 ON 1
Ove~ o R
OFF cT Ru
p— GND

Power VBIAS GND -

Supply TPS22965

Figure 33. Powering a Downstream Module

9.2.1 Design Requirements

DESIGN PARAMETER EXAMPLE VALUE
Vin 3.3V
Veias 5V
C. 22 uF
Maximum Acceptable Inrush Current 400 mA

9.2.2 Detailed Design Procedure

9.2.2.1 Inrush Current

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

Inrush Current = C x dVv/dt 2)

Where:
C = output capacitance
dV = output voltage
dt = rise time
The TPS22965 offers adjustable rise time for VOUT. This feature allows the user to control the inrush current

during turn-on. The appropriate rise time can be calculated using the design requirements and the inrush current
equation.

400 mA = 22 pF x 3.3 V/dt (3)
dt =181.5pus 4)
To ensure an inrush current of less than 400 mA, choose a CT value that will yield a rise time of more than 181.5

ps. See the oscilloscope captures below for an example of how the CT capacitor can be used to reduce inrush
current.
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9.2.3 Application Curves

Tek Stop — Tek Stop —

) ) 2 = ) 160}15 ) 2.‘5065/5. ) 2. ra ] ) ) 2 = ) 160}15 ) 2.‘5065/5. ) 2. ra
b 100mA @ @ 1.00v ][ 5M points Z.GOVJ b 100mA @ @ 1.00v ][ 5M points Z.GOVJ
VBIAS =5V VIN =33V C|_ =22 LIF VBIAS =5V VIN =33V C|_ =22 LIF
Figure 34. Inrush Current with CT = OpF Figure 35. Inrush Current with CT = 220pF
18
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10 Power Supply Recommendations

The device is designed to operate from a VBIAS range of 2.5 V to 5.7 V and a VIN range of 0.8 V to VBIAS.

11 Layout

11.1 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 operation. Using wide traces for VIN, VOUT, and GND helps minimize the parasitic electrical effects
along with minimizing the case to ambient thermal impedance. The CT trace should be as short as possible to
avoid parasitic capacitance.

Q OVIAto GND
! Pin 1

11.2 Layout Example

olfe

*Note: Thermal relief vias
Thermal relief vias connected
to the exposed thermal pad

The maximum IC junction temperature should be restricted to 125°C under normal operating conditions. To
calculate the maximum allowable dissipation, Ppmay) for a given output current and ambient temperature, use the
following equation as a guideline:
P _ TJ(max) _TA
D(max) — ®
JA

Where:
Pp(max) = maximum allowable power dissipation
Tymax) = maximum allowable junction temperature (125°C for the TPS22965)
T, = ambient temperature of the device

©;a = junction to air thermal impedance. See Thermal Information section. This parameter is highly
dependent upon board layout.

I VIN VOUT
O
VIN VOUT
ON I CT !
VBIAS : GND ;

11.3 Thermal Considerations

®)

Refer to the Layout Example, notice that the thermal vias are located under the exposed thermal pad of the
device. This allows for thermal diffusion away from the device.

JRA © 2012-2014, Texas Instruments Incorporated 19
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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 ©)
@ )

TPS22965DSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 ZSA0
TPS22965DSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 ZSAO0
TPS22965DSGRG4 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 ZSAO0

TPS22965DSGRG4.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 ZSA0

TPS22965DSGT Active Production WSON (DSG) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 ZSA0
TPS22965DSGT.A Active Production WSON (DSG) | 8 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 105 ZSAO0
TPS22965NDSGR Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 ZDVI
TPS22965NDSGR.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 ZDVI

TPS22965NDSGRG4 Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 ZDVI
TPS22965NDSGRG4.A Active Production WSON (DSG) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 105 ZDVI

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 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
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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 TPS22965 :

o Automotive : TPS22965-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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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 OO0 O 00 Sprocket Holes
| |
T T
St N Il )
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)
TPS22965DSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
TPS22965DSGRG4 WSON DSG 8 3000 180.0 8.4 23 2.3 115 | 40 8.0 Q2
TPS22965DSGT WSON DSG 8 250 180.0 8.4 2.3 2.3 1.15 4.0 8.0 Q2
TPS22965NDSGR WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
TPS22965NDSGRG4 WSON DSG 8 3000 180.0 8.4 2.3 2.3 115 | 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)
TPS22965DSGR WSON DSG 8 3000 210.0 185.0 35.0
TPS22965DSGRG4 WSON DSG 8 3000 210.0 185.0 35.0
TPS22965DSGT WSON DSG 8 250 210.0 185.0 35.0
TPS22965NDSGR WSON DSG 8 3000 182.0 182.0 20.0
TPS22965NDSGRG4 WSON DSG 8 3000 182.0 182.0 20.0
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GENERIC PACKAGE VIEW
DSG 8 WSON - 0.8 mm max height

2x 2,0.5 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

0.32

0.18
@
0.4
0.2

ALTERNATIVE TERMINAL SHAPE

PIN 1 INDEX AREAJ~_:

=N
©o

TYPICAL
0.8
0.7
* 1
0.05 SIDE WALL
0.00 METAL THICKNESS
DIM A
OPTION1 | OPTION 2
0.1 0.2
EXPOSED
THERMAL PAD =~ 0.9+0.1 = — ﬁ (DIM A) TYP
I

g
[ 1 []]

9

|

|

|
=
(o))
I+
©
o

L]

|

4 4] |
[oms | N\ |
2x T \
‘
|

1
. 1<5L/\1 8
PIN 11D { L gx 9-32

(45° X 0.25) 0.4 0.18

8X0.2 & [01@]c]Als
0.0509)

[ []

4218900/E 08/2022

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.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

-~ (0.9) —=
8X (0.5) ﬁ (0.9) (Tc/\ﬁ( g 2) VIA
1
jREn Ry re pun)
8X (0.25) ‘{%ﬁiff —
SYMM (0.55)
9
t—-—f-—F— 2 — S ] s
T
6X (0.5) o
- L J [T s
) =
‘ |
RO0.05) TYP SYMM
( ) ‘ fy ‘
\ (1.9) ‘
LAND PATTERN EXAMPLE
SCALE:20X
0.07 MAX 0.07 MIN
ALL AROUND o M UND

-

SOLDER MASK/

OPENING

METAL

NON SOLDER MASK

T

METAL UNDERJ j'\*SOLDER MASK

SOLDER MASK
SOLDER MASK

OPENING

DEFINED

(PREFERRED) DEFINED

SOLDER MASK DETAILS

4218900/E 08/2022

NOTES: (continued)

4. 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).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DSGOO008A WSON - 0.8 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X(0.5) SYMM

8X (0.25) — —

Sy ()

77777777 — 49— |- — - J‘; —
—- O
—E3 [
6X (0.5) \ T) \ 0.7)
%;B, \T | 5
4 N 1
(R0.05) TYP | (0.9)
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 9:

87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:25X

4218900/E 08/2022

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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