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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance VAUX power distribution switch microcircuit,

with an operating temperature range of -55°C to +125°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturer’s PIN is the item of identification. The vendor item
drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/14616 - 01
Drawing %etype
number (See 1.2.1)
1.2.1 Device type(s).
Device type Generic
01 TPS2105 -EP

1.2.2 Case outline(s). The case outlines are as specified herein.

Outline letter Number of pins

X 5

JEDEC PUB 95

JEDEC MO-178

X E
Case outline Lead finish
(See 1.2.2) (See 1.2.3)

Circuit function

Vaux power distribution switch

Package style

Plastic Small Outline

1.2.3 Lead finishes. The lead finishes are as specified below or other lead finishes as provided by the device manufacturer:

Finish designator

NMOO®>

Material

Hot solder dip
Tin-lead plate

Gold plate
Palladium

Gold flash palladium
Other
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1.3 Absolute maximum ratings. 1/

-0.3V-to6.0V 2/
-0.3V-to6.0V 2/
-0.3V-to6.0V 2/

Input voltage range, (Vigny)
Input voltage range, (Viinz)
Input voltage range, V| at EN

Output voltage range, (Vo) «eeeevvevrereiieee e -0.3V-to6.0V 2/
Maximum continuous output current, (Ion) «veeerveererenee 700 mA
Maximum continuous output current, (Ionz)) -« oooeeeerrreen 140 mA

Continuous total power dissipation ............cccccceeeeeiiniinenn. See thermal information table
Operating virtual junction temperature range, (T3) -55°C to +125°C
Lead temperature soldering 1.6 mm (1/16 inch) from case for 10 sec ... 260°C
Storage temperature range, (Tstg) ««.oceerreerrrerrierimierrierree e esneesenees -65°C to +150°C
Maximum Electrostatic discharge (ESD) protection, (VESD) 3/
Human Body Model (HBM) ESD stress voltage 4/......ccccceeiiiiiiieieeeieiiiieee.
Maching MOEl .........cooiiiiiiiii e
Charged Device Model (CDM) ESD Stress voltage 5/

1.4 Recommended operating conditions.

INPUL VOIEBGE, (VI(I1%)) +rrermrrreermrmresanreeerieeee st ee e st e e s e e s e et e e s s e e snneeesnnneee s 27Vto55V
Input voltage , VI at EN OVto55V
Maximum continuous OUtPUt CUITENT, (IO(NL)) ««eeerrrrrrerrmrrreerrreeeiireeeesrree e e e 500 mA
Maximum continuous output CUITENT, (IO(N2)) ««eeeerrrererrmrrresrrreeeiireee e rnree e 100 mA 6/
Operating virtual junction temperature range, (T) -eeeeeeeeeeriiieriieeeea e e e e -55°C to +125°C

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.

All voltages are with respect to GND.

Electrostatic discharge (ESD) to measure device sensitivity/immunity to damage caused by assembly line electrostatic discharges
into the device.

Level listed above is the passing level per ANSI/ESDA/JEDEC JS-001. JEDEC document JEP155 states that 500-V HBM allows
safe manufacturing with a standard ESD control process. Pins listed as 1 kV may actually have higher performance.

Level listed above is the passing level per EIA/JJEDEC JESD22-C101. JEDEC document JEP157 states that250-V CDM allows safe
manufacturing with a standard ESD control process. Pins listed as 250 V may actually have higher performance.

The device can deliver up to 220 mA at IO(IN2). However, operation at the higher current levels will result in greater voltage drop
across the device, and greater voltage droop when switching between IN1 and IN2.
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1.5 Thermal characteristics.

Thermal metric 7/ Case outline X Units
Junction to ambient thermal resistance, 6;, 8/ 208.7 °C/W
Junction to case (top) thermal resistance, Biciop 9/ 122.9
Junction to board thermal resistance, 0,5 10/ 36.7
Junction to top characterization parameter, Wy 11/ 14.2
Junction to board characterization parameter, Wz 12/ 35.8
Junction to case (bottom) thermal resistance, Bichot 13/ N/A

2. APPLICABLE DOCUMENTS
JEDEC - SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)

JEDEC JS-001 - Joint JEDEC/ESDA standard for electrostatic discharge sensitivity test — Human Body Model (HBM)
For electrostatic discharge sensitivity test Human Body Model (HBM) — component level.

JEP95 - Registered and Standard Outlines for Semiconductor Devices
JEP155 - Recommended ESD target levels for HBM/MM qualification.
JEP157 - Recommended ESD-CDM target levels.
JESD22-C101 - Field-Induced Charged-Device Model Test Method for Electrostatic-Discharge-Withstand
Thresholds of Microelectronic Components
JESD51 - Methodology for the Thermal Measurement of Component Packages (Single Semiconductor Device).

JESD51-2a - Integrated Circuits Thermal Test Method Environment Conditions — Natural Convection (Still Air)
JESD51-7 High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
JESD51-8 Integrated Circuits Thermal Test Method Environment Conditions — Junction-to-board

(Copies of these documents are available online at http:/www.jedec.org or from JEDEC — Solid State Technology Association, 3103
North 10th Street, Suite 240-S, Arlington, VA 22201-2107).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) STANDARD

ANSI SEMI STANDARD G30-88 — Test Method for Junction-to-Case Thermal Resistance Measurements for Ceramic
Packages

(Applications for copies should be addressed to the American National Standards Institute, Semiconductor Equipment and Materials
International, 1819 L Street, NW, 6 th floor, Washington, DC 20036 or online at http://www.ansi.org)

7/ For more information about traditional and new thermal metrics, see manufacturer data.

8/ The junction to ambient thermal resistance under natural convection is obtained in a simulation on a JEDEC-standard, high-K-board,
as specified in JESD51-7, in an environment described in JESD51-2a.

9/ The junction to case (top) thermal resistance is obtained by simulating a cold plate test on the package top. No specified JEDEC-
standard test exists, but a close description can be found in the ANSI SEMI standard G30-88.

10/ The junction to board thermal resistance is obtained by simulating in an environment with a ring cold plate fixture to control the PCB
temperature, as described in JESD51-8.

11/ The junction to top characterization parameter, W;r, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining 8,4, using a procedure described in JESD51-2a (sections 6 and 7).

12/ The junction to board characterization parameter, W;g, estimates the junction temperature of a device in a real system and is
extracted from the simulation data for obtaining 6,4, using a procedure described in JESD51-2a (sections 6 and 7).

13/ The junction to case (bottom) thermal resistance is obtained by simulating a cold plate test on the exposed (power) pad. No
specified JEDEC- standard test exists, but a close description can be found in the ANSI SEMI standard G30-88
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3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’'s part number as shown in 6.3 herein and as

follows:

A. Manufacturer's name, CAGE code, or logo

B.
C.

Pin 1 identifier
ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’'s part number and with items A and C (if applicable)

above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are as

specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.

351 Case outline. The case outline shall be as shown in 1.2.2 and figure 1.

3.5.2  Terminal connections. The terminal connections shall be as shown in figure 2.

3.5.3  Terminal function. The terminal function shall be as shown in figure 3.

3.5.4  Function table. The function table shall be as shown in figure 4.

3.5.,5  Simplified schematic. The simplified schematic shall be as shown in figure 5.

3.5.6  Test circuit and voltage waveforms. The test circuit and voltage waveforms shall be as shown in figure 6.

DLA LAND AND MARITIME SIZE CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/14616
REV PAGE 5




TABLE |. Electrical performance characteristics. 1/

Test Symbol Test conditions Limits Unit
2/ Min | Typ | Max
POWER SWITCH
On-state resistance IN1-OUT rDS(on) V|(|N1) = 5.5V, V|(|N2) =0V 250 435 mQ
IN2-OUT V|(|N2) = 5.5V, V|(|N1) =0V 1.3 2.4 Q
ENABLE INPUT
High level input voltage ViH 27V=Vimngs55V 2 \%
Low-level input voltage Vi 2.7V <Viiny<55V 0.8
Input current li EN =0V or EN = Viung -0.65 +0.65 | pA
SUPPLY CURRENT
Supply current I EN =L, IN2 selected 0.75 1.5 MA
EN = H, IN1 selected 18 35
Switching characteristics 5/
CL=1yF, I =500 mA 340 ps
IN1I-OUT | Vigng=0 CL =10 pF, I, =500 mA 340
Output rise time tr CL=1uF, IL =100 mA 312
CL=1uF, L =100 mA 3.4
IN2-OUT | Vigny=0 CL =10 pF, l. =100 mA 34
CL=1pF, I, =10mA 3.5
CL=1pF, IL =500 mA 6
IN1-OUT | Vigngy=0 CL =10 pF, I, =500 mA 108
Output fall time tf CL=1uF, 1L =100 mA 8
CL=1uF, L =100 mA 100
IN2-OUT | Vigny=0 CL =10 pF, l. =100 mA 990
CL=1pF, I, =10mA 1000
Propagation delay time, toLn IN1-OUT | Vigng)=0 55
low to high output IN2-OUT | Visny=0 CL=10pF, I. =100 mA 1
Propagation delay time, tonL IN1-OUT | Vigngy=0 15
high to low output IN2-OUT | Vigny=0 CL=10pF, 1. =100 mA 50

1/ Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over the

specified temperature range. Product may not necessarily be tested across the full temperature range and all parameters may not

necessarily be tested. In the absence of specific parametric testing, product performance is assured by characterization and/or

design.

account separately.

4/  All timing parameters refer to Figure xx.

Over recommended operating range (unless otherwise noted).
3 Pulse-testing techniques maintain junction temperature close to ambient temperature; thermal effects must be taken into

5/ T3=25°C , Vigny = Vigng) = 5V (unless otherwise noted.
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Case X

ol 1]
1]

1

DETAIL A

GAGE 1§
PLANE 0°-8°
SEE

N
T

DETAIL A

[ \
iIRININ
A1J

Q PLANE § ... -
Dimensions

Symbol Millimeters Symbol Millimeters
Min Max Min Max
A 0.95 1.45 E 1.50 1.70
Al 0.05 El 2.60 3.00

b 0.30 0.50 e 0.95 BSC
C 0.15 NOM L 0.35 0.55

D 2.80 3.00

NOTES:
1. Alllinear dimensions are in millimeters.

2. This drawing is subject to change without notice.
3. Body length does not include mold flash, protrusions.

4. Falls within JEDEC MO-178.

FIGURE 1. Case outline.
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Case outline X
Terminal Terminal Terminal Terminal
number symbol number symbol
1 EN 5 IN1
2 GND
3 IN2 4 OouT

FIGURE 2. Terminal connections.

Terminal . I/O Description
Name Pin
EN 1 | Active-high enable for IN1-OUT switch
GND 2 | Ground
IN1 1/ 5 | Main input voltage, NMOS drain (250 mQ), require 0.22 uF bypass
IN2 1/ 3 | Auxilliary input voltage, PMOS drain (1.3 Q), require 0.22 pF bypass
ouT 4 (@) Power switch output

1/ Unused Inx should not be grounded.

FIGURE 3. Terminal functions.

VIN1 VIN2 EN ouT
ov oV XX GND
ov 5V h GND
5V ov h VIN1
5V 5V h VIN1
ov 5V I VIN2
5V oV I VIN2
5V 5V I VIN2

XX =Don'’t care

FIGURE 4. Eunction table
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IN1

5VVeg — |
5V
@
—O

LOAD

IN2
CONTROL EN HOLDUP
SIGNAL ~— CAPACITOR
FIGURE 5. Simplified schematic.
ouT
cL ]_: o
LOAD CIRCUIT

EN 50% EN 50%

t
v v *\ PHL I——

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT

i
)

GND

Vo % 90%

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT

-—‘ et
N
lk. 90%
10%
GND

RISE/FALL TIME

‘Jton|<—

EN ><50%
Vo enD / 0%

TURNON TRANSITION TIME

Vo X 10%

GND

TURNOFF TRANSITION TIME

FIGURE 6. Test circuit and voltage waveforms.
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4. VERIFICATION

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard commercial
practices for electrostatic discharge sensitive devices.

6. NOTES
6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee of
present or continued availability as a source of supply for the item. DLA Land and Maritime maintains an online database of all current
sources of supply at http://www.landandmaritime.dla.mil/Programs/Smcr/.

Vendor item drawing Device Vendor part number
administrative control manufacturer
number 1/ CAGE code

V62/13616-01XE 01295 TPS2105MDBVREP

1/ The vendor item drawing establishes an administrative control number for
identifying the item on the engineering documentation.

CAGE code Source of supply
01295 Texas Instruments, Inc.

Semiconductor Group

8505 Forest Lane

P.O. Box 660199

Dallas, TX 75243

Point of contact: U.S. Highway 75 South
P.O. Box 84, M/S 853
Sherman, TX 75090-9493
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