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5 Device Comparison Table

s PACKAGE @ ORDIijTJAN?BLgRPART TOP-SIDE(ZI)\/IARKING CBC,)AACTKISICI;DI(ES) VIRI\IIS=E32{\//II(ET¢'IE)
_45;%t0 YZ (0.4mm height) TPS22924BYZR ___5N_ No 96us
—455"0%t0 YZP (0.5mm height) TPS22924BYZPRB ___5N_ Yes 96us
_45;%t0 YZZ (0.35mm height) TPS22924BYZZR ___TA_ No 96us
—455"0%t0 YZP (0.5mm height) TPS22924CYZPR ___5L_ No 800us
_45;%t0 YZP (0.4mm height) TPS22924CYZPRB ___5L_ Yes 800us

(1) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.

(2) The actual top-side marking has three preceding characters to denote year, month, and sequence code, and one following character to
designate the wafer fab/assembly site. Pin 1 identifier indicates solder-bump composition (1 = SnPb, « = Pb-free).

(3) CSP (DSBGA) devices manufactured with backside coating have an increased resistance to cracking due to the increased physical
strength of the package. Devices with backside coating are highly encouraged for new designs.

6 Pin Configuration and Functions

YZ/YZPIYZZ PACKAGE

clO O
BI|O O
AlO O

1 2
Laser Marking View Bump View

Table 1. Pin Assignments (YZ/YZP/YZZ Package)

Cc GND ON

B VOUT VIN

A VOUT VIN
1 2

Pin Functions

NO. NAME DESCRIPTION
C1 GND Ground
c2 ON Switch control input, active high. Do not leave floating

Al, B1 | VOUT Switch output

A2, B2 |VIN Switch input, bypass this input with a ceramic capacitor to ground

Copyright © 2011-2015, Texas Instruments Incorporated 3
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7 Specifications
7.1 Absolute Maximum Ratings @
MIN MAX | UNIT

VN Input voltage range -0.3 4 Y
Vout Output voltage range VN + 0.3 \%
Von Input voltage range -0.3 4 Y
IMAX Maximum continuous switch current, Ty = —40°C to 85°C 2 A

IpLs Maximum pulsed switch current, 100-us pulse, 2% duty cycle, Ty = —40°C to 85°C 4 A

Ta Operating free-air temperature range -40 85 °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.

7.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001, all pins () +5000
Vesp) | Electrostatic discharge Charge%ﬂevice model (CDM), per JEDEC specification JESD22-C101, +1000 \%
all 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.

7.3 Recommended Operating Conditions

MIN MAX | UNIT

VN Input voltage 0.75 3.6 \%

Vour Output voltage VN \%
. . Vn=25Vto36V 12 3.6

\m High-level input voltage, ON \%
Vn=0.75Vto25V 0.9 3.6
i Vin=25V1t03.6V 0.6

Vi Low-level input voltage, ON \%
Vin=0.75Vto 249V 0.4

Cin Input capacitance 1@ uF

(1) See the Input Capacitor section in Application Information.

7.4 Thermal Information

TPS22924x
THERMAL METRIC YZ/YZZIYZP UNIT
6 PINS

Roia Junction-to-ambient thermal resistance 123
Rojctop) Junction-to-case (top) thermal resistance 17.6
Ross Junction-to-board thermal resistance 22.8 oW
Wit Junction-to-top characterization parameter 5.7
ViR Junction-to-board characterization parameter 22.6
Roc(bot) Junction-to-case (bottom) thermal resistance N/A

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

4 Copyright © 2011-2015, Texas Instruments Incorporated
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7.5 Electrical Characteristics
Vv = 0.75 V to 3.6 V (unless otherwise noted)

PARAMETER TEST CONDITIONS Ta MIN TY(lP) MAX | UNIT
VlN =36V 75 160
Vin=25V 42 70
| Qui t t | 0, Viy = V. Vin=18V Full 20 301 4
uiescent curren =0, = u
IN out IN ON V=12V 95 200 [
VlN =10V 65 110
VlN =0.75V 35 70
IiN(LEAK) OFF-state supply current | Vony = GND, OUT = 0V Full 35| pA
25°C 18.3 19.7
VIN =36V
Full 26.0
25°C 18,5 195
VIN =25V
Full 25.8
25°C 19.6 21.8
VIN =18V
) Full 27.4
Ron ON-state resistance lout = =200 mA 250 104 218 mQ
Vin=12V : :
Full 28.0
25°C 203 21.2
VIN =10V
Full 28.6
25°C 227 253
VIN =0.75V
Full 34.8
Rep Output pullgown Vin =33V, Voy = 0, loyr = 3 mA 25°C 1250 1500| Q
lon Su’\r‘r'esﬁft‘te inputleakage |\, _ 09y t03.6Vor GND Full 01| pA

(1) Typical values are at V|y = 3.3 V and T = 25°C.
(2) See Output Pulldown in the Application and Implementation section.

7.6 Switching Characteristics, Vy=3.6 V
Viy = 3.6 V, T, = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS TP?.?\%?,?"B TP%@?E§4C UNIT
ton Turn-ON time R . =10Q, C_=0.1 pyF, V|y = 3.6V 111 800 us
torr Turn-OFF time R . =10Q, C_=0.1 pyF, V|y = 3.6V 3 3 us
tr Vour rise time R, . =10Q, C_=0.1 pyF, V|y = 3.6V 96 800 us
t Vour fall time R, . =10Q, C_=0.1 pyF, V|y = 3.6V 2.5 2.5 us

7.7 Switching Characteristics, V=09V
Viy = 0.9V, T, = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS TP%T%?,?“B TP?T%?,?“C UNIT
ton Turn-ON time R =10 Q, C = 0.1 puF, Vjy = 0.9V 160 865 us
torr Turn-OFF time R =10 Q, C = 0.1 puF, Vjy = 0.9V 20 20 us
t Vour fise time R .=10Q, C = 0.1 puF, Vjy = 0.9V 81 500 us
t Vour fall time R =10 Q, C = 0.1 puF, Vjy = 0.9V 5 5 us

Copyright © 2011-2015, Texas Instruments Incorporated 5
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7.8 Typical Characteristics
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Figure 1. On-State Resistance vs Input Voltage
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Figure 2. On-State Resistance vs Temperature
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7.9 AC Characteristics (TPS22924B)
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Figure 6. Turn-On Time vs Temperature
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Figure 9. Fall Time vs Temperature
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AC Characteristics (TPS22924B) (continued)
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Figure 12. Rise Time vs Temperature
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Figure 13. Fall Time vs Temperature
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Figure 14. Rise Time vs Input Voltage
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Figure 15. Rise Time vs Input Voltage

Cn=1 uF, C =01 UF, R = 10Q,ViN=0.9V, Tp=25°C

Figure 16. Turn-On Response
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Figure 17. Turn-Off Response
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AC Characteristics (TPS22924B) (continued)

CN=47pF, C =20 uF, RL. =10 Q, V|y = 0.9V, Ty = 25°C

Figure 18. Turn-On Response
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Figure 19. Turn-Off Response

Cin=1pF, C . =01pF, R =10Q, Vjy=3.6V, Ta=25°C

Figure 20. Turn-On Response

Tek stop Tek Stop -
Il‘ |l fo. . . i
& 100V 2 100ps 10.0M575 2 5 & 100V 2 2.00ps S00MS/S 2
10k points 900mY )23 May 1905 10k points 900mY )23 May 1905
Value Mean Min Max Std Dev 19:47:16 Value Mean Min Max std Dev 19:47:25
@ Rise Time  95.55u8  96.334 95.554 97.121 1.110p @ Fall Time 1.828us 1.835M 1.828n 1.841 9.049n

Cin=1pF, C L =0.1pF, R =10Q, Vjy=3.6V, Ty =25°C

Figure 21. Turn-Off Response

Cin=47 UF, CL =20 uF, R, =10 Q, Vjy = 3.6 V, Tp = 25°C

Figure 22. Turn-On Response
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Figure 23. Turn-Off Response
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7.10 AC Characteristics (TPS22924C)
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Figure 24. Turn-On Time vs Temperature
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Figure 25. Turn-Off Time vs Temperature
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Figure 26. Rise Time vs Temperature
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Figure 27. Fall Time vs Temperature
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AC Characteristics (TPS22924C) (continued)

Figure 30. Rise Time vs Temperature
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Figure 31. Fall Time vs Temperature
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Figure 32. Rise Time vs Input Voltage
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Figure 34. Turn-On Response

Figure 33. Rise Time vs Input Voltage
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Cn=1 uF, C_ =01 UF, R = 10Q,ViN=0.9V, Tp=25°C

Figure 35. Turn-Off Response
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AC Characteristics (TPS22924C) (continued)

Tek Run: 100kS/s Average
[ 1

1" AUPUNPR) NP I UL SPUPIPUNE VPPN UL SIS S

Chi 500mvV

M 500us Chi 7  450mvV

Cin =47 UF, CL =20 uF, R, =10 Q, Vjy = 0.9 V, Tp = 25°C

Figure 36. Turn-On Response

Tek Run: 5.00MS/s  Average
[

Ch1 500mV

MT0.0pus ChT L 450mV

Cin =47 UF, CL =20 uF, R, =10 Q, Vjy = 0.9 V, Tp = 25°C

Figure 37. Turn-Off Response
Tek Run: 100kS/s Average Tek Run: 25.0MS/s  Average
[T 1 [T 1

ISR Y ve——— ’,’:_*i,i___\
// \
/i \

ER { o7 4 El -+ +3

| /

Chi 500mVas
100mv &

CN=1WF, C =01pWF, R =10Q, Viy=3.6V, Ty =25°C

M 500us Chi 7 900mvV

Figure 38. Turn-On Response

Chi 500mVes
T00my &

Cn=1 uF, C_ =01 UF, R = 10Q,ViN=3.6V, Ta=25°C

M2.00us Chi 1 900mvV

Figure 39. Turn-Off Response

Tek Run: 100kS/s Average
[

Chi 500mv

M 500us Chi 7  450mvV

Cin=47 UF, CL =20 yuF, R, =10 Q, Vjy = 3.6 V, Tp = 25°C

Figure 40. Turn-On Response

Tek Run: 50.0MS/s  Average
5

Ch1 500mV

MT1.00ps Ch1 L 450mV

Cin =47 uF, C_.=20 UF, R = 10Q,ViN=3.6V,Ta=25°C

Figure 41. Turn-Off Response
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8 Parameter Measurement Information

Vin Vour
Cin=1uF L |
+ T~ | AT O
R R.
ON

ON GND
— TPS22924x

—4— eno - OFF (a) ——IT— J:— GND

Timing test circuit

Von

tf

Vour

Timing waveforms

(A) Rise and fall times of the control signal is 100ns.

Figure 42. Test Circuit and ton/topr Waveforms
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9 Detailed Description

9.1 Overview

The TPS22924x is a single channel, 2-A load switch in a small, space-saving CSP-6 package. This device
implements a low resistance N-channel MOSFET with a controlled rise time for applications that need to limit the
inrush current.

This device is also designed to have 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 additional external components, which reduces solution size and bill of
materials (BOM) count.

9.2 Functional Block Diagram

Vi T
Charge
Pump
Control ’\J
ON Logic ® I{ IE}
& Vour
—| P (3
|
GND

9.3 Feature Description

9.3.1 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 threshold. It can be used with any microcontroller with 1.2-V, 1.8-V, 2.5-V or 3.3-V GPIOs.

9.3.2 Output Capacitor

Due to the integral 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 Vqoyt to Viy. A Ciy to C, ratio of 10 to 1 is recommended for minimizing Vi dip
caused by inrush currents during startup.

9.3.3 Output Pulldown

The output pulldown is active when the user is turning off the main pass FET. The pulldown discharges the
output rail to approximately 10% of the rail, then the output pulldown is automatically disconnected to optimize
the shutdown current.

14 Copyright © 2011-2015, Texas Instruments Incorporated
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9.4 Device Functional Modes

ON (CONTROL SIGNAL) VIN to VOUT VOUT to GND @
L OFF ON
H ON OFF

(1) See application section Output Pulldown .

Copyright © 2011-2015, Texas Instruments Incorporated
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10 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

10.1 Application Information

10.1.1 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 condition of the device. Refer to the Rqy 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 oap * Ron
where
e AV = Voltage drop from VIN to VOUT
* loap = Load current
* Ron = On-resistance of the device for a specific Vy
* An appropriate I opp must be chosen such that the Iyax specification of the device is not violated. (1)

10.1.2 Input Capacitor

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-uF ceramic
capacitor, Cyy, placed close to the pins is usually sufficient. Higher values of Cy can be used to further reduce
the voltage drop.

10.1.3 Output Capacitor

A C)\ to C, ratio of 10 to 1 is recommended for minimizing V,y dip caused by inrush currents during startup.

10.2 Typical Application

Power Vin Your

al ]

Suppl
Cwi T J_ N | T G
J OFF l ::::;- R
GMD
TPS228248 %
ol il —L—  GND

Figure 43. Typical Application

10.2.1 Design Requirements

DESIGN PARAMETER EXAMPLE VALUE
Vin 36V

CL 1puF

Maximum Acceptable Inrush Current 40 mA

16 Copyright © 2011-2015, Texas Instruments Incorporated
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10.2.2 Detailed Design Procedure

10.2.2.1 Managing Inrush Current

When the switch is enabled, the output capacitors must be charged up from 0-V to V|y. This charge arrives in the
form of inrush current. Inrush current can be calculated using the following equation:

Inrush Current = C x (:j_\t/

where
e C = Output capacitance
dv
« dt = Output slew rate 2

The TPS22924B offers a very slow controlled rise time for minimizing inrush current. This device can be selected
based upon the maximum acceptable slew rate which can be calculated using the design requirements and the
inrush current equation. An output capacitance of 1.0 uF will be used since the amount of inrush increases with
output capacitance:

40mA =1.0 prd—V
dt (3)
dv
— =40V/ms
dt 4)

To ensure an inrush current of less than 40 mA, a device with a slew rate less than 40 V/ms must be used.

The TPS22924B has a typical rise time of 96 us at 3.6 V. This results in a slew rate of 37.5 V/ms which meets
the above design requirements. For an even lower inrush current requirement, the TPS22924C can be used. The
slower rise time of 800 ps at 3.6V results in a slew rate of 4.5 V/ms, well below the design requirements.

10.2.3 Application Curve

Tek Run i Trig? Tek Run PrTrig

©

HVO UTJ

[E{10UT pauad

@ 100V é 20.0mAQ }{8“'0”5 l'NfSGS'/St 1.24Iv @ 100V é 20.0mAQ }{2“0“5 ?(A‘AOMS'/St 1.24Iv
- -Om. points - 22 Oct 2015 - -0m, points - 22 Oct 2015
PHigh 36.00mA J PHigh 5.934mA J13:3§:05
2 2
ViN=36V C.=1uF Ta =25°C ViN=36V C.=1uF Ta =25°C
Figure 44. TPS22924B Inrush Current With a 1 pF Figure 45. TPS22924C Inrush Current With a 1 pF
Capacitor Capacitor
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11 Power Supply Recommendations

The device is designed to operate with a VIN range of 0.75 V to 3.6 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 10 uF may be sufficient.

12 Layout

12.1 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 V,y, Vour, ahd GND helps minimize the parasitic
electrical effects.

12.2 Layout Example

O VIA to Power Ground Plane

VOUT Bypass I O I VIN Bypass

Capacitor —r T Capacitor
-_~ - ~
vouT) [N
\_~ N
- -
NouT) [ VN )
N o4 N 2
—~ —~
O GND ) / oN
\_~ \N_
To GPIO
control

Figure 46. TPS22924x Layout Example
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

TPS22924BYZPRB ACTIVE DSBGA YzZP 6 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 5N Samples
TPS22924BYZR ACTIVE DSBGA Yz 6 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 5N Samples
TPS22924BYZT ACTIVE DSBGA YZ 6 250 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 5N

TPS22924BYZZR ACTIVE DSBGA Yzz 6 3000 RoOHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 7A
TPS22924BYZZT ACTIVE DSBGA Yzz 6 250 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 7A Samples
TPS22924CYZPR ACTIVE DSBGA YzZP 6 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 (5L, 5LG) Samples
TPS22924CYZPRB ACTIVE DSBGA YzZP 6 3000 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 5L Samples
TPS22924CYZPT ACTIVE DSBGA YzZP 6 250 RoHS & Green SNAGCU Level-1-260C-UNLIM -40 to 85 (5LF, 5LG) Samples

@ 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.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.
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® | ead finish/Ball material - Orderable Devices 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.

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 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
A |+ KO ’<—P14>1
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
\ 4 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
O O O O OO O O O 0778procket Holes
|
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)

TPS22924BYZPRB DSBGA | YzZP 6 3000 178.0 9.2 102 | 1.52 | 0.63 | 4.0 8.0 Q1
TPS22924BYZR DSBGA Yz 6 3000 178.0 9.2 1.02 | 1.52 | 0.63 | 4.0 8.0 Q1
TPS22924BYZT DSBGA YZ 6 250 178.0 9.2 1.02 | 1.52 | 0.63 4.0 8.0 Q1
TPS22924BYZZR DSBGA Yzz 6 3000 178.0 9.2 1.02 | 1.52 0.5 4.0 8.0 Q1
TPS22924BYZZT DSBGA Yzz 6 250 178.0 9.2 1.02 | 1.52 0.5 4.0 8.0 Q1
TPS22924CYZPR DSBGA | YZP 6 3000 178.0 9.2 1.02 | 1.52 | 0.63 | 4.0 8.0 Q1

TPS22924CYZPRB DSBGA YZP 6 3000 178.0 9.2 1.02 | 1.52 | 0.63 4.0 8.0 Q1
TPS22924CYZPT DSBGA YZP 6 250 178.0 9.2 1.02 | 1.52 | 0.63 4.0 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)
TPS22924BYZPRB DSBGA YZP 6 3000 220.0 220.0 35.0
TPS22924BYZR DSBGA YZ 6 3000 220.0 220.0 35.0
TPS22924BYZT DSBGA YZ 6 250 220.0 220.0 35.0
TPS22924BYZZR DSBGA Yzz 6 3000 220.0 220.0 35.0
TPS22924BYZZT DSBGA Yzz 6 250 220.0 220.0 35.0
TPS22924CYZPR DSBGA YZP 6 3000 220.0 220.0 35.0
TPS22924CYZPRB DSBGA YZP 6 3000 220.0 220.0 35.0
TPS22924CYZPT DSBGA YZP 6 250 220.0 220.0 35.0
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MECHANICAL DATA

YZZ (R—XBGA—N6)

DIE—=SIZE BALL GRID ARRAY

T

0,25

Z A

— " ——F]

1,00

5 | | [&]0.05][c]
0,35, Max v
O U= 3 Seating Plane
0,175 J
0,125

\ 2
Ball A1 Index Area Bottom View
0,25
X @55
0,015 @[C[A[B]

D: Max = 1.418 mm, Min =1.358 mm
E: Max = 0.918 mm, Min =0.858 mm

4212038/B 07/13

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

C. NanoFree™ package configuration.

NanoFree is a trademark of Texas Instruments

Dimensioning and tolerancing per ASME Y14.5M—-1994.

wi3 TExAs
INSTRUMENTS

www.ti.com



« PACKAGE OUTLINE
YZP0006 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

CORNER

0.5|J|Ax O

o5 -

|
1OT0l—
|
|
SYMM | _
¢ — - G + @ -- D: Max = 1.418 mm, Min =1.358 mm
B | TYP

E: Max = 0.918 mm, Min =0.858 mm

|
‘ TYP
(OO
|
0.25 1 ! 2
6X 2621 SYMM
[@ o050 [c[a®[®] ¢
4219524/A 06/2014
NOTES: NanoFree 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. NanoFree™ package configuration.
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EXAMPLE BOARD LAYOUT
YZP0006 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

< (0.5) TYP =]
6X (0.225) |

TifA

(0.5) TYP

LAND PATTERN EXAMPLE
SCALE:40X

(©0.225) 0.05 MAX METAL
METAL 0.05 MIN ___\/ UNDER
y MASK

SOLDER MASK T--t (% 0.225)

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

SOLDER MASK DETAILS
NOT TO SCALE

4219524/A 06/2014

NOTES: (continued)

4. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SBVA017 (www.ti.com/lit/sbva017).
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EXAMPLE STENCIL DESIGN
YZP0006 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

= (05) TYP |

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:40X

4219524/A 06/2014

NOTES: (continued)

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