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6 Device Comparison Table

Ron at 3.3V tp at 3.3V QUICK OUTPUT MAXIMUM OUTPUT

DEVICE (TYP) (TYP) DISCHARGE CURRENT ENABLE
TPS22914B 38 mQ 64 us No 2A Active High
TPS22915B 38 mQ 64 us Yes 2A Active High

7 Pin Configuration and Functions

sl ) )
\ \
Al O

\ )

\\—/

2

LASER MARKING VIEW

1 2

BUMP VIEW
Table 1. Pin Description
B ON GND
VIN VOUT
2 1

Pin Functions

PIN
TYPE | DESCRIPTION
NAME NO.
VOUT Al (0] Switch output. Place ceramic bypass capacitor(s) between this pin and
GND. See the Detailed Description section for more information.
VIN A2 | Switch input. Place ceramic bypass capacitor(s) between this pin and
GND. See the Detailed Description section for more information.
GND B1 - Device ground.
ON B2 | Active high switch control input. Do not leave floating.

Copyright © 2014, Texas Instruments Incorporated
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8 Specifications

8.1 Absolute Maximum Ratings
Over operating free-air temperature range (unless otherwise noted)® @

MIN MAX UNIT
VN Input voltage range -0.3 6 \%
Vout Output voltage range -0.3 6 \%
Von ON voltage range -0.3 6 \%
Imax Maximum continuous switch current 2 A
IpLs Maximum pulsed switch current, pulse < 300 ps, 2% duty cycle 25 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, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions . Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

8.2 Handling Ratings

MIN MAX UNIT
Tstg Storage temperature range —65 150 °C
TLEAD Maximum lead temperature (10-s soldering time) 300 °C
) Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins® 0 2
Viesn) 5@5;2’,3‘2“ C_hag%ed device model (CDM), per JEDEC specification JESD22-C101, all 0 1 KV
pins

(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.

8.3 Recommended Operating Conditions
Over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Vin Input voltage range 1.05 5.5 \%
Von ON voltage range 0 5.5 \%
Vout Output voltage range Vin \%
ViH, oN High-level input voltage, ON Viy=1.05Vto55V 5.5 \%
VL, oN Low-level input voltage, ON Viy=1.05Vto55V 0 0.5 \%
Ta Operating free-air temperature range —40 85| °C
Cin Input Capacitor 1@ uF

(1) 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 [T jpax)], the
maximum power dissipation of the device in the application [Ppmax)], and the junction-to-ambient thermal resistance of the part/package

in the application (6;4), as given by the following equation: Tamax) = Tymax) — (B1a X Ppavax))-
(2) Refer to Detailed Description section

8.4 Thermal Information

TPS22914 / TPS22915
THERMAL METRIC® YFP UNIT
4 PINS

Rgia Junction-to-ambient thermal resistance 193
RaJc(top) Junction-to-case (top) thermal resistance 2.3
Rgip Junction-to-board thermal resistance 36 °C/W
Wit Junction-to-top characterization parameter 12
Wis Junction-to-board characterization parameter 36

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

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

PARAMETER TEST CONDITION Ta MIN TYP MAX UNIT
V=55V 77 108
V=50V 76 9.6
lo, viN Quiescent current Von=5V, lour=0A Vin=33V Full 7 9.6 PA
' V=18V 84 110
Vin=12V 74 104
Viy = 1.05 V 67 109
V=55V 0.5 2
V=50V 0.5 2
Isp vin Shutdown current Von=0V, Vour =0V Vin=33V Full 0.5 2 PA
' V=18V 0.5 2
Vin=12V 0.4 2
Viy = 1.05 V 0.4 2
lon ON pin input leakage current | Viy =55V, loyt=0A Full 0.1 MA
] ] 25°C 37 40
Vin=5.5V, lgyr =-200 mA Full 51 mQ
] ] 25°C 37 41
Vin =5.0V, lgyr =-200 mA Full 51 mQ
] ] 25°C 37 41
Vin = 4.2V, loyt = —200 mA o 5| Mo
Viy=33V,I =-200 mA 25°C 38 4 mQ
N =33V, loyr = -
Ron On-Resistance Full 52
] ] 25°C 38 42
Vin=2.5YV, loyr =-200 mA Full =3 mQ
] ] 25°C 43 48
Vin = 1.8V, lgyr =-200 mA Full =9 mQ
] ] 25°C 52 61
Vin=1.2V, lgyr =-200 mA Full =3 mQ
] ~ 25°C 63 96
Vin = 1.05V, Igyt =-200 mA Full 102 mQ
V=55V Full 102
V=50V Full 100
V=33V Full 98
Vhys ON pin hysteresis ViNn=25V Full 96 mV
V=18V Full 96
V=12V Full 94
Vjy = 1.05 V Full 92
Rpp @ Output pull down resistor Vin=Vour =33V, Von =0V Full 143 200 Q

(1) TPS22915B only.

Copyright © 2014, Texas Instruments Incorporated 5
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8.6 Switching Characteris

tics

Refer to the timing test circuit in Figure 1 (unless otherwise noted) for references to external components used for the test
condition in the switching characteristics table. Switching characteristics shown below are only valid for the power-up
sequence where VIN is already in steady state condition before the ON pin is asserted high.

PARAMETER ‘ TEST CONDITION MIN  TYP MAX | UNIT
ViN=5V,Von=5V, T =25°C (unless otherwise noted)
ton Turn-on time R, =10Q, Cy=1pF, Coyr=0.1 pF 104 ps
tOFF Turn-off time RL =10 Q, ClN =1 lJ,F, COUT =0.1 IJ.F 2 us
tr Vour rise time R, . =10Q,Cn=1uF, Coyr=0.1 puF 89 ps
te VOUT fall time RL =10 Q, ClN =1 lJ,F, COUT =0.1 IJ.F 2 us
tp Delay time R . =10Q,Cn=1uF, Coyr=0.1 puF 59 us
ViN=3.3V,Von=5V, Tp =25°C (unless otherwise noted)
ton Turn-on time R . =10Q,Cn=1uF, Coyr=0.1 puF 83 us
tOFF Turn-off time RL =10 Q, ClN =1 lJ,F, COUT =0.1 IJ.F 2 us
tr Vout rise time R, =10 Q, Cin=1uF, Coytr=0.1 yuF 64 us
te VOUT fall time RL =10 Q, ClN =1 lJ,F, COUT =0.1 IJ.F 2 us
to Delay time R, =10 Q, Cin=1uF, Coyt=0.1 yuF 52 us
Vin=1.05V, Vony =5V, Tp = 25°C (unless otherwise noted)
ton Turn-on time R . =10Q,Cn=1uF, Coyr=0.1 puF 61 us
torr Turn-off time R . =10Q,Cn=1uF, Coyr=0.1 puF 3 us
tr Vout rise time R, =10 Q, Cin=1uF, Coytr=0.1 yuF 28 us
te VOUT fall time RL =10 Q, ClN =1 lJ,F, COUT =0.1 IJ.F 2 us
[75) Delay time RL =10 Q, ClN =1 lJ,F, COUT =0.1 IJ.F 47 us
VIN VOUT
Cin=1uF I—,
+ S ;: c
<> T ON Ri
_,(_M ON GND
OFF TPS22914/15 ——L—
— GND — — GND
A. Rise and fall times of the control signal is 100ns
Figure 1. Test Circuit
Von
i | | !
e — i<— I ! ! I e
| 1 | |
| |
Vour : 1 90% 90% :
Vour ! !
K—10% 10% —
| |
| |
Figure 2. Timing Waveforms
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8.7 Typical DC Characteristics
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Typical DC Characteristics (continued)
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Figure 11. Rpp Vs V|n
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8.8 Typical AC Characteristics
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9 Detailed Description

9.1 Overview

The device is a 5.5-V, 2-A load switch in a 4-pin YFP package. To reduce voltage drop for low voltage and high
current rails, the device implements an ultra-low resistance N-channel MOSFET which reduces the drop out
voltage through the device.

The device has a controlled and fixed slew rate which helps reduce or eliminate power supply droop due to large
inrush currents. During shutdown, the device has very low leakage currents, thereby reducing unnecessary
leakages for downstream modules during standby. Integrated control logic, driver, charge pump, and output
discharge FET eliminates the need for any external components, which reduces solution size and bill of materials
(BOM) count.

9.2 Functional Block Diagram

VIN —tL

Charge
Pump
ON —&— Control Logic Driver < A
¥— VOUT
= T - — — — — — 1 _I
L _ [ TPs29150ny |
B— GND

9.3 Feature Description

9.3.1 On/Off Control

The ON pins control 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 threshold. It can be used with any microcontroller with 1.0-V or higher GPIO voltage. This pin cannot
be left floating and must be driven either high or low for proper functionality.

10 Copyright © 2014, Texas Instruments Incorporated
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Feature Description (continued)

9.3.2 Input Capacitor (Cyy)

To limit the voltage drop on the input supply caused by transient in-rush 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 application. 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.

9.3.3 Output Capacitor (C,)

Due to the integrated body diode in the MOSFET, a Cjy 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 VOUT to VIN. A Cy to C, ratio of 10 to 1 is recommended for minimizing Vy dip
caused by inrush currents during startup.

9.4 Device Functional Modes

Table 2 describes the connection of the VOUT pin depending on the state of the ON pin.

Table 2. VOUT Connection

ON TPS22914 TPS22915
L Open GND
H VIN VIN

10 Application and Implementation

10.1 Application Information

This section will highlight some of the design considerations when implementing this device in various
applications. A PSPICE model for this device is also available in the product page of this device on www.ti.com
for further aid.

10.2 Typical Application

This typical application demonstrates how the TPS22914 and TPS22915 can be used to power downstream
modules.

T %

1

TPS22914/15

v

Figure 17. Typical Application Schematic

10.2.1 Design Requirements

For this design example, use the following as the input parameters:

DESIGN PARAMETER EXAMPLE VALUE
ViN 50V
Load Current 2A

Copyright © 2014, Texas Instruments Incorporated 11
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10.2.2 Detailed Design Procedure

To begin the design process, the designer needs to know the following:
» V) voltage

* Load Current

10.2.2.1 VIN to VOUT Voltage Drop

The VIN to VOUT voltage drop in the device is determined by the Rgy of the device and the load current. The
Ron of the device depends upon the VIN conditions of the device. Refer to the Rgy specification of the device in
the Electrical Characteristics table of this datasheet. Once the Ry of the device is determined based upon the
VIN conditions, use Equation 1 to calculate the VIN to VOUT voltage drop:

AV =l 0pap % Ron (N
Where:

AV = voltage drop from VIN to VOUT
lLoap = load current
Ron = On-resistance of the device for a specific Vy

An appropriate |, opap Must be chosen such that the Iy ax specification of the device is not violated.

10.2.2.2 Inrush Current

To determine how much inrush current will be caused by the C, capacitor, use Equation 2:
dVour

dt @)

inrusH = Cp x

Where:
Iinrusn = @mount of inrush caused by C_
C, = capacitance on VOUT
dt = rise time in VOUT during the ramp up of VOUT when the device is enabled
dVout = change in VOUT during the ramp up of VOUT when the device is enabled

An appropriate C; value should be placed on VOUT such that the lyax and Ip, s specifications of the device are
not violated.

Tekstop

|1':\-'IN::§::::§

S 200V T2 ( “[(100ps T 100MS/s 2 7 L.
@ 1.00v @ 500mA Q% 100k points  2.10V
@ Rise Time 92.62Ms
@ Amplitude  1.927 A

280
5
S

Figure 18. Inrush Current (V\y =5V, C_ =47 uF)
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10.2.3 Application Curves

Tek Stop Tek Run Trig'd
[ S = SR B L Ty
|
(VO N e AVON . - - L \ :
BHvouT [jvout W
@ 100V 2 (300w ftslkngnosif-nsts 3230n-1rv} @ 100V 2 j[z'mms ?gﬁ'ﬁf’,ﬁns 02w
?Rgﬂﬁle 88.70Ms J ?FW'T«% 2.217ps J
ViNn=5V CIN:]-HF C|_=01|1F Vin=5V CIN:]-HF C|_=01|1F
RL =10Q RL =10Q
Figure 19. trat Viy =5V Figure 20. trat Viy =5V
Tek Stop Telk Run Tri_g’d
! =
[T AVON R e / IVON st ‘M.._‘
vouT [T{vouT ;
@ s00mv 2 (300w ?gkognusiquts 3230n{v} : @ s00mv 2 ][2'00“5 ?gﬁ"ﬁﬁts oo
?Ris.eTiﬁle 61.08ps } ?Fa%TiTi 2.221ps }
Vin=33V Cn=1 UF C =01 HF Vin=33V Cn=1 UF C =01 HF
R, =10Q R, =10Q
Figure 21.tg at Viy =3.3V Figure 22. tp at Vi = 3.3V
Tek Stop Tek Stop
|
[ZAVON Stuspmm e s JVON - - e
vouTt 4 [Lyvout
. . - [40.0ps 25.0MS5/s 2 7 _: . - [2.00ps 500M5/s
@ 200mv 2 I 10k points 380mv J @ 200mv 2 )i 10k points 2.02V
?Rgﬂﬁle 29.43s } ?Fa%TnTi 2.068Ms }
V|N =105V CIN =1 l.lF C|_ =0.1 l.lF V|N =105V CIN =1 l.lF C|_ =0.1 l.lF
R, =10Q R, =10Q
Figure 23. tg at V|y = 1.05V Figure 24. tcat Vjy =1.05V
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11 Power Supply Recommendations

The device is designed to operate from a VIN range of 1.05 V to 5.5 V. This supply must be well regulated and
placed as close to the device terminal as possible with the recommended 1-pF bypass capacitor. If the supply is
located more than a few inches from the device terminals, additional bulk capacitance may be required in
addition to the ceramic bypass capacitors. If additional bulk capacitance is required, an electrolytic, tantalum, or
ceramic capacitor of 1 uF may be sufficient.

12 Layout

12.1 Layout Guidelines

1. VIN and VOUT traces should be as short and wide as possible to accommodate for high current.

2. The VIN pin should be bypassed to ground with low ESR ceramic bypass capacitors. The typical
recommended bypass capacitance is 1-yF ceramic with X5R or X7R dielectric. This capacitor should be
placed as close to the device pins as possible.

3. The VOUT pin should be bypassed to ground with low ESR ceramic bypass capacitors. The typical

recommended bypass capacitance is one-tenth of the VIN bypass capacitor of X5R or X7R dielectric rating.
This capacitor should be placed as close to the device pins as possible.

12.1.1 Thermal Considerations

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 VIN, VOUT, and GND helps minimize the parasitic
electrical effects along with minimizing the case to ambient thermal impedance.

The maximum IC junction temperature should be restricted to 125°C under normal operating conditions. To
calculate the maximum allowable dissipation, Ppmax for a given output current and ambient temperature, use
Equation 3:

Tymax) = Ta

Pomax) =
( ) 05a ?3)

Where:
Ppoax) = maximum allowable power dissipation
Tymax) = maximum allowable junction temperature (125°C for the TPS22914/15)
T, = ambient temperature of the device

0;4 = junction to air thermal impedance. Refer to the Thermal Information table. This parameter is highly
dependent upon board layout.

14 Copyright © 2014, Texas Instruments Incorporated
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12.2 Layout Example
To GPIO control

A

Vin Bypass
Capacitor

T

Figure 25. Recommended Board Layout

= &

VourBypass
Capacitor

() VIA to Power Ground Plane
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13 SISO SR

13.1 Trademarks

Ultrabook is a trademark of Intel.
All other trademarks are the property of their respective owners.

13.2 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
“:'\ during storage or handling to prevent electrostatic damage to the MOS gates.

13.3 RiER
SLYZ022 — TI ARiE#.
X ARAE RS IR ARTE . B REIRRFE .

14 HUbkEEERTTIEE B

LR 00 s AL LB B R T T 5 2 ngib

F SRR E ST AR AL RO S . X AE AR eIl R HANKS
ASCREHATIEAT I DL R B . 8RR 124

f
BRI ST AR, T B I A
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ® ® @/5)
TPS22914BYFPR ACTIVE DSBGA YFP 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 105 S3 c
Samples
& no Sh/Br) K
TPS22914BYFPT ACTIVE DSBGA YFP 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 105 S3 Samples
& no Sh/Br) K -
TPS22914CYFPR ACTIVE DSBGA YFP 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 105 S6 Samples
& no Sh/Br)
TPS22914CYFPT ACTIVE DSBGA YFP 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 105 S6
& no Sh/Br) L
TPS22915BYFPR ACTIVE DSBGA YFP 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 105 S4 o
Samples
& no Sh/Br) K
TPS22915BYFPT ACTIVE DSBGA YFP 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 105 S4 o
Samples
& no Sh/Br) K
TPS22915CYFPR ACTIVE DSBGA YFP 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 105 S7 B o
& no Sh/Br) P
TPS22915CYFPT ACTIVE DSBGA YFP 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 105 S7 Samples
& no Sh/Br) =

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

® Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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
5 [ KO [+—P1—»
Y R P T
go W
Reel ) l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O oﬁSprocketHoles
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TPS22914BYFPR DSBGA | YFP 4 3000 180.0 8.4 0.85 | 085 | 0.64 | 4.0 8.0 Q1
TPS22914BYFPR DSBGA | YFP 4 3000 178.0 9.2 0.85 | 0.85 | 0.59 | 4.0 8.0 Q1
TPS22914BYFPT DSBGA YFP 4 250 180.0 8.4 0.85 | 0.85 | 0.64 4.0 8.0 Q1
TPS22914BYFPT DSBGA YFP 4 250 178.0 9.2 0.85 | 0.85 | 0.59 4.0 8.0 Q1
TPS22914CYFPR DSBGA YFP 4 3000 180.0 8.4 0.85 | 0.85 | 0.72 2.0 8.0 Q1
TPS22914CYFPT DSBGA | YFP 4 250 180.0 8.4 0.85 | 0.85 | 0.64 | 4.0 8.0 Q1
TPS22915BYFPR DSBGA YFP 4 3000 180.0 8.4 0.85 | 0.85 | 0.64 4.0 8.0 Q1
TPS22915BYFPR DSBGA YFP 4 3000 178.0 9.2 0.85 | 0.85 | 0.59 4.0 8.0 Q1
TPS22915BYFPT DSBGA YFP 4 250 178.0 9.2 0.85 | 0.85 | 0.59 4.0 8.0 Q1
TPS22915CYFPR DSBGA | YFP 4 3000 180.0 8.4 0.85 | 0.85 | 0.72 2.0 8.0 Q1
TPS22915CYFPT DSBGA | YFP 4 250 180.0 8.4 0.85 | 0.85 | 0.72 2.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
e ~.
/\g\ /)i\
™~ e
- //' "\.\ 7
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS22914BYFPR DSBGA YFP 3000 182.0 182.0 20.0
TPS22914BYFPR DSBGA YFP 4 3000 220.0 220.0 35.0
TPS22914BYFPT DSBGA YFP 4 250 182.0 182.0 20.0
TPS22914BYFPT DSBGA YFP 4 250 220.0 220.0 35.0
TPS22914CYFPR DSBGA YFP 4 3000 182.0 182.0 20.0
TPS22914CYFPT DSBGA YFP 4 250 182.0 182.0 20.0
TPS22915BYFPR DSBGA YFP 4 3000 182.0 182.0 20.0
TPS22915BYFPR DSBGA YFP 4 3000 220.0 220.0 35.0
TPS22915BYFPT DSBGA YFP 4 250 220.0 220.0 35.0
TPS22915CYFPR DSBGA YFP 4 3000 182.0 182.0 20.0
TPS22915CYFPT DSBGA YFP 4 250 182.0 182.0 20.0
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|§| PACKAGE OUTLINE

YFP0OO0O04 DSBGA - 0.5 mm max height
DIE SIZE BALL GRID ARRAY
8] E—
BALL AlJz
CORNER
D
0.5 MAX
0.19
0.13
TYP
R
s
_B N i C D: Max = 0.778 mm, Min =0.718 mm
L LS B Max = 0.778 mm, Min =0.718 mm
TYP
P ™ /7
0.25 ) )\V N
25
4x¢0_2 7 5
[ [0.0150) [c[A[B]
SYMM
¢
4223507/A 01/2017
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
YFP0OO0O04 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

r (0.4) TYP j

4X (5 0.23)

(. 4) TYP

——

SYMM

O

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:50X

(0.23) 0.05 MAX 0.05 MIN METAL UNDER
METAL f SOLDER MASK
SOLDER MASK — EXPOSED EXPOSED/ \ (@0.23)

OPENING METAL METAL SOLDER MASK
OPENING
NON-SOLDER MASK SOLDER MASK
DEFINED DEEINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4223507/A 01/2017

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SNVAO009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YFP0OO0O04 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

0.4) TYP
e

4X ([J0.25) (RO.05) TYP

(0.4) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:50X

4223507/A 01/2017

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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