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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance low voltage 10-bit analog to digital converter
with serial control and 8 analog inputs microcircuit, with an operating temperature range of -40°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:

V62/04618 - 01
Drawing Device type
number (See 1.2.1)

1.2.1 Device type(s).

Device type Generic
01 TLV1548

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

Circuit function

Low voltage 10 bit analog to digital converter with

serial control and 8 analog inputs

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

Outline letter Number of pins
X 20

JEDEC PUB 95

Package style

MO-150 Plastic small outline

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

Finish designator

NMOO®m>

Material

Hot solder dip
Tin-lead plate

Gold plate
Palladium

Gold flash palladium
Other
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1.3 Absolute maximum ratings. 1/

Supply voltage range (Vce) -0.5Vdcto+6.5Vdc 2/

Input voltage range (V| ) (ANY iNPUL) ....ooeiiiiiiiiiiie e -0.3Vto Vcct0.3V
Output voltage range (MO ) «oooveerrrieiee ettt e e -0.3VtoVcct0.3V
Positive reference VOItAge, ((Vref + ) - eeeeeeeeemammrmmmrieaaaaaiiieeeeaeeeansineeeeaaaaans Vce+ 0.1V
Negative reference voltage, ( Vyef - ) -0.1V
Peak input current | (any INPUL) ... +20 mA
Peak total input current (@ll INPULS) ....eeeieiiiiiiiiee e -30 mA
Storage temperature range (TSTG ) «oeeeverrrrrrrrieeiiiiiirier e e serrirrer e e e e s snnereeeeas -65°C to +150°C
Lead temperature 1, 6 mm (1/16 inch) from case for 10 seconds .............. +260°C
Thermal resistance, junction-to-air (BJA) ....coooeveiereicieie i 114.2°C/W

1.4 Recommended operating conditions. 3/
Supply VOItage range (V) - veeeeeeeemmaaimiiieaaeaeeaaiiiee e e e e s asneeeeeea e e e e eneeeeeeas +2.7V dcto+5.5Vdc
Positive reference VOItage, (Vreft ) roereereeeiiiiiiiieiieeeeesiiiiereeeeeessiinneeaaaee s Vcc nominal 4/
Negative reference voltage, ((Vref- ) - eeeeeeeeeiimiiiiiieeiiiiiiiee e 0V nominal 4/
Differential reference voltage, ( Vref+ - Vref- ) oo ovevriiriiieiiieiiecec e +25VdctoVcec +0.2Vde 4/
Analog input voltage range (V]) oeeeeeeeeeeiiiiiiieeee et 0toVcc 4/
High level control input voltage, (VIH) «.ooooveeeeiiimreiiiie e 2.1V dc minimum
Low level control input VOItAGE, (VL) «eeeeeeeerriimiiiieeeeiiiiiieee e 0.6 V dc maximum
Setup time, input data bits valid before I/O CLKTY, tsy (A) ovvveveveeeerereeene. 100 ns minimum
Hold time, input data bits valid after /O CLKTY, th(A) ....coveveviveeeecceeen, 5 ns minimum
Setup time, CS{ to I/0 CLKT, tsy(CS) 5 ns minimum 5/
Hold time, /0 CLK{ to CS T, th(CS) ............. 65 ns minimum

Pulse duration, FS high, tiH(FS) «.eoooveeeiieeeiieeee e 1 1/0O CLK periods minimum

1/ Stresses beyond those listed under “absolute maximum rating” 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 voltage values are with respect to GND with REF- and GND wired together (unless otherwise noted).

3/ Use of this product beyond the manufacturers design rules or stated parameters is done at the user’s risk. The manufacturer
and/or distributor maintain no responsibility or liability for product used beyond the stated limits.

4/ Analog input voltages greater than that applied to REF+ convert as all ones (1111111111), while input voltage less

than that applied to REF- convert as all zeros (0000000000). The device is functional with reference voltages down

to 1V (Vref+ - Vryef-); however, the electrical specifications are no longer applicable.
5/ To minimize errors caused by noise as CsS | the internal circuitry waits for a setup time after cs | before responding
to control input signals. No attempt should be made to clock in an input data until the minimum CS setup time has elapsed.
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1.4 Recommended operating conditions - continued. 3/

Pulse duration, CSTART , tw (CSTART)

source impedance <1 KQ, VeC = 5.5V o 0.84 ps minimum
Setup time, CS T 10 CSTART 4, tsy (CSTART) w.vovveeeeeeeeeeeeeeeeeeeeeres 10 ns minimum
Clock frequency at I/0O CLK , focLK; VCC =55V i 0.1 to 10 MHz
VCC =27V i 0.1t02.81 MHz
Pulse duration, I/O CLK high, tyH (I/0); VCC =5.5V i 50 ns minimum
Vee =27V i 100 ns minimum
Pulse duration, I/O CLK low, ty (I/O); VCC =55 V. 50 ns minimum
VCC =27V coeeeeeieeeieeeieieieeeeeeeveenanns 100 ns minimum

Junction temperature (TJ) cccoccoeeeeeiiiiiiiieeneennn.
Operating free-air temperature range (Ta)

2. APPLICABLE DOCUMENTS
JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices
(Applications for copies should be addressed to the Electronic Industries Alliance, 2500 Wilson Boulevard, Arlington,
VA 22201-3834 or online at http://www.jedec.org)
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. Pin 1 identifier
C. 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.

3.5.1 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 Truth table. The truth table shall be as shown in figure 3.
3.5.4 Logic diagram. The logic diagram shall be as shown in figure 4.

3.5.5 Timing waveforms and test circuit. The timing waveforms and test circuit shall be as shown in figure 5.
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TABLE |. Electrical performance characteristics. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vee = Vief+ =2.7V 10 5.5V, TA type
I/O CLK frequency = 2.2 MHZ Min Max
High level output VOH Vec =55V, Ion =-0.2 mA -40°C to +125°C 01 24 %
voltage
Vee = 2.7V, IoH = -20 pA 2.4
Low level output VoL Ve =5.5V, Ion = 0.8 mA -40°C to +125°C 01 0.4 V
voltage
Vec =27V, IoH = 20 pA 0.1
High impedance loz Vo = Vee CS = vee -40°C to +125°C 01 25 pA
output current '
Vo=0, CS =Vcc 2.5
High level input IiH Vi =Vee -40°C to +125°C 01 25 pA
current
Low level input i V| =0 -40°C to +125°C 01 2.5 pA
current
Operating supply lcc Vcec=33V1t055V, -40°C to +125°C 01 15 mA
current conversion speed = fast,
for all digital inputs,
0<V|<03VorV,2Vcc-03V
Vcc=33V1055V, 1
conversion speed = slow,
for all digital inputs,
0<V|;<03VorV,>2Vcc-03V
Vcc=27V1t033YV, 0.75
conversion speed = slow,
for all digital inputs,
0<V|;<03VorV,>2Vcc-03V
Extended sampling lcces) | Vec=33Vt055V 25°C 01 1.5 typical mA
mode operating
current Vec=27Vt03.3V 1 typical
Sustaining supply lccsT) | Vec=2.7Vt03.3YV, 25°C 01 0.3 typical mA
current conversion speed = slow,
for all digital inputs,
0<V|;<03VorV,>2Vcc-03V
See footnotes at end of table.
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TABLE I. Electrical performance characteristics — continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vee = Viefs =2.7V 10 5.5V, TA type
I/O CLK frequency = 2.2 MHZ Min Max
Power down supply lcc(pp) For all digital inputs, -40°C to +125°C 01 25 pA
current 0<V(<03VorV,=Vcc-0.3V
Selected channel kG Selected channel at Vcc, -40°C to +125°C 01 1 pA
leakage current unselected channel at 0 V
Selected channel at 0 V, -1
unselected channel at Vcc
Maximum static analog Vyef+ =Vcc =55V, -40°C to +125°C 01 1 pA
reference current _
into REF+ Vref- = GND
Input capacitance Ci Analog inputs -40°C to +125°C 01 55 pF
Control inputs 15
Input multiplexer on Zi Vee =45V -40°C to +125°C 01 1 kQ
resistance
Vee =27V S
Linearity error EL 2/ -40°C to +125°C 01 £1 LSB
Differential linearity Ep 3/ -40°C to +125°C 01 *1 LSB
error
Offset error Eo 3/ 4/ -40°C to +125°C 01 +1.5 LSB
Gain error Eg 3/ 4/ -40°C to +125°C 01 +1 LSB
Total unadjusted error | g 5/ -40°C to +125°C 01 £1.75 | LSB
Self test output code DATAIN =1011 6/ 25°C 01 512 typical
DATA IN = 1100 6/ 0 typical
DATAIN =1101 6/ 1023 typical
Conversion time tconv Fast conversion speed, -40°C to +125°C 01 10 us
see figure 5
Slow conversion speed, 25
See figure 5
See footnotes at end of table.
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TABLE I. Electrical performance characteristics — continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vee = Viefs =2.7 V10 5.5V, TA type
1/0 CLK frequency = 2.2 MHZ Min Max
Total cycle time tc Fast conversion speed, 7/8/9/ -40°C to +125°C 01 10.1 + us
(access, sample, see figure 5 10 /O
conversion and CLK
53;? to CS{ Slow conversion speed, 719/ 40.1 +
see figure 5 10 I/O
CLK
Channel acquisition tacq See figure 5 7/ -40°C to +125°C 01 6 /0 CLK
time (sample) periods
Valid time, ty See figure 5 25°C 01 20 typical ns
DATA OUT remains
valid after /0 CLK{
Delay time, td1(FS) See figure 5 -40°C to +125°C 01 5 50 ns
1/0 CLK high to
FS high
Delay time, td2(FS) See figure 5 -40°C to +125°C 01 10 60 ns
1/0 CLK high to
FS low
Delay time, tg See figure 5 10/ -40°C to +125°C 01 100 ns
EOCT to CS low (EOCT to
csi)
Delay time, tg See figure 5 -40°C to +125°C 01 1 7 /0 CLK
csl to Fst (CS - periods
FST)
Delaﬁ time, t4(1/0 — See figure 5 11/ -40°C to +125°C 01 11 us
10" jocLklow | Cs)
to abort conversion
Delay time, tg See figure 5 -40°C to +125°C 01 60 ns
1/0 CLK low to (|/O-
Delay time, tg See figure 5 -40°C to +125°C 01 240 ns
10 th 1/0 CLK{ to (I/0-
EOC low EOC)
Enable time, tp7H, See figure 5 -40°C to +125°C 01 1.3 us
CS low to DATA
t
OUT valid (MSB PzL
driven)
See footnotes at end of table.
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TABLE I. Electrical performance characteristics — continued. 1/

Test Symbol Conditions Temperature, Device Limits Unit
Vee = Viefs =2.7 V10 5.5V, TA type
I/O CLK frequency = 2.2 MHZ Min Max
Disable time, tPHZ, See figure 5 -40°C to +125°C 01 150 ns
CS high to DATA
t
OUT invalid (high PLZ
impedance)
Fall time, EOC t(Eoc) | See figure 5 -40°C to +125°C 01 50 ns
Rise time, output tr(bus) See figure 5 -40°C to +125°C 01 250 ns
data bus at 2.2 MHz
1/0 CLK
Fall time, output ts(bus) See figure 5 -40°C to +125°C 01 250 ns
data bus at 2.2 MHz
I/0 CLK

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.

2/ Linearity error is the maximum deviation from the best straight line through the A/D transfer characteristics.

3/ Analog input voltages greater than that applied to REF+ convert as all ones (1111111111), while input voltage less
than that applied to REF- convert as all zeros (0000000000). The device is functional with reference voltages down

to 1V (Vref+ - Vref- ); however, the electrical specifications are no longer applicable.

4/ Zero error is the difference between 0000000000 and the converted output for zero input voltage. Full-scale error is
the difference between 1111111111 and the converted output for full-scale input voltage.

5/ Total unadjusted error comprises linearity, zero-scale and full-scale errors.

7/ /O CLK period = 1/ (I/0O CLK frequency).
8/ For3.3Vto5.5Vonly.
9/ For microprocessor mode.

10/  For all operating modes.

6/ Both the input data and the output codes are expressed in positive logic.

11/ Any transactions of CS are recognized as valid only when the level is maintained for a setup time after the transition.
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Case X

S o)
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TELEEERL

SEE
j_ DETAIL A No-o,
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A 1
OO IO seame U S
T i PLANE
[&[0.10 |
rc ’ l
0"-8 T
GAGE —‘ {
PLANE —E
U L 0.25
L
DETAIL A
FIGURE 1. Case outline.
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Case X - continued.
Dimensions
Symbol Millimeters Inches
Min Max Min Max
A - 2.00 .079
Al 0.05 .002
b 0.22 0.38 .008 .015
c 0.09 0.25 .003 .009
D 6.90 7.50 272 .295
5.00 5.60 197 .220
El 7.40 8.20 291 .323
e 0.65 BSC .026 BSC
L 0.55 0.95 .022 .037

NOTES:

1. Controlling dimensions are millimeter, inch dimensions are given for reference only.
2. Body dimensions do not include mold flash or protrusion not to exceed 0.15 mm (0.006 inches).

3. Falls within JEDEC MS-150.

FIGURE 1. Case outline - Continued.
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Device type 01
Case outline X
Terminal number Terminal symbol

1 A0
2 Al
3 A2
4 A3
5 A4
6 A5
7 A6
8 A7
9 CSTART
10 GND
11 INV CLK
12 FS
13 REF-
14 REF+
15 cs
16 DATA OUT
17 DATAIN
18 /0 CLK
19 EOC
20 Vce

FIGURE 2. Terminal connections.
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Function of INV CLK

Condition Clock I/O CLK Active Edge
INV CLK FSat CS{ Output data changes on Input data sampled on
High High (MP mode) J 0
High Low (DSP mode) 0 J
Low High (MP mode) J J
Low Low (DSP mode) 0 0

MP = microprocessor mode

DSP = digital signal processor mode

FIGURE 3. Truth table.

DEFENSE SUPPLY CENTER COLUMBUS SIZE CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 \V62/04618
REV A PAGE 12




SAMPLE

AND
HOLD FUNCTION
10-BIT ADC
(SWITCH CAPACITORS)
AO-A7 |
OUTPUT DATA REGISTER
REF+ ANALOG i
Y MUX
10-TO-1
EEEE&EENSCTE | - DATA SELECTOR = DATA OUT
REF- _ | |
INPUT —
DATA IN DATA = CONTROL = FOC
REGISTER LOGIC B FS
A/ND cs
1/0 e
- CSTART
COUNTERS [~ e
- 1/0 CLK
FIGURE 4. Logic diagram.
DEFENSE SUPPLY CENTER COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/04618
REV A PAGE 13




DATA OUT to HI-Z voltage

Y
E 90%/( IH
10% v,
t t - t t
PzH' PZL <——1— PHZ'" PLZ
Y
DATA +90% 902}7 OH
ouT %X10% 10%

VoL
CS and I/0 CLK voltage

ty(cs) ,* ty(cs) - .

90% 90% IH
10% » 10%

)7 ||_

t su(cs) A h(CS)L

d(1/0-CS)

1/0 CLK FIRST LAST
10% # cLock cLock K10% Vi

DATA IN setup voltage waveforms

ADDRESS
VALID v
H
DATA IN 90%
10%
_—‘ L Vi
LY(DATA IN) LH(DATA IN)

t t
su(A) h(A)
_—I ViH

/0 CLK
10% v
IL

—>| L—tto/o)

FIGURE 5. Timing waveforms and test circuit.
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DATA OUT and I/0O CLK voltage

t (1/0) ~ = ‘—‘ ,<—tt(|/0)

90%

90% / VIH
10% 10% 10% Vi

~={ /0 CLOCK PERIOD ——I

t 4(1/0-DATA) —«———‘
t, —t== y
90%%A90% OH

DATA OUT 1010y VALD

=t 8us), traus)

1/O CLK

CS low to FS low

’<—t d(ES-FS) ——=

CS

s /N

FIGURE 5. Timing waveforms and test circuit - continued.
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1/0 CLK and EOC voltage

10TH
CLOCK

1/0 CLK
10% 10% v
IL

t 4(1/0-E0C) 4“"
v
FOC \HOV oH
MODE :
(up ) VoL
t 4(1/0-E0C) -
VoH
EOC 0% K
(DSP MODE) 10% VoL
t {E0C) |

FS and I/O CLK voltage

90% 507 VIH
1/0 CLK

t d41(Fs) - t d2(Fs)——
(FS) - L(Fs) - (=

ty
- 90% 90% ViH
10% 10% y
I

L WH(FS) ———

FIGURE 5. Timing waveforms and test circuit - continued.
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CSTART and CS

CS 7#10%

t SU(CSTART) —f=-=] U {(CSTART) ==
t {(csTART) *‘ —
Fe— 1 W(CSTART) —=
90%
CSTART 0%

10%* v

/

t 4(1/0-E0C) =

EOC

90%
0%

" ,——»—t d(EOCk-CS )
10%\‘: 7\/10%

VoL

FIGURE 5. Timing waveforms and test circuit - continued.
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Microprocessor interface timing (normal sample mode, INV CLK = High)

RISE AFTER
10TH 1/0 CLK y

ADDRESS SAMPLED  .oNVERSION
STARTS ON 10TH 1/0 CLK )

t d(Eockcs
[=— ACCESS —s—=————— SAMPLE ————— = CONVERSION

a" (6 1/0 CLKs) Tj _____ : L
1/0 CLK ﬂ _|_|+|_|_[J_|_|_|_|—L
o XXX XX T e

cs

MSB
0 H2(bs X v X07 Y06 X5 X0+ X03 X02 X1 Xoo ) /4 R
s &
MSB LSB
EOC ™ INITIALIZE STATE MACHINE B

AND COUNTER 7

NOTE: To minimize errors caused by noise at CS, the internal circuitry waits for a setup time after CS | before responding to
control input signals. No attempt should be made to clock in input data until the minimum CS setup time elapses.

FIGURE 5. Timing waveforms and test circuit - continued.
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Microprocessor interface timing (normal sample mode, INV CLK = Low)

RISE AFTER
ADDRESS 10TH 1/0 CLK y
SAMPLED CONVERSION

STARTS ON 10TH 1/0 CLK |

t d(eock-cs p

=———ACCESS —s{=———— SAMPLE ———— = CONVERSION
(5.5 1/0 CLKs) NN !
: —
SEE NOTE 5 '
v b ol s & 7 8 s Lo
/0 CLK ~ \ \ \

0 2{be X o X07 Xoe X(05 X04 X03 X2 X01 00 \ % 12—
( Os -
MSB LSB
EOC ™ INITIALIZE STATE MACHINE .
AND COUNTER %

NOTE: To minimize errors caused by noise at CS, the internal circuitry waits for a setup time after CS | before responding to
control input signals. No attempt should be made to clock in input data until the minimum CS setup time elapses.

FIGURE 5. Timing waveforms and test circuit - continued.
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DSP interface timing (16-clock transfer, normal sample mode, INV CLK = High)

INITIALIZE =~ ——= ADDRESS

[sf——j—L

COUNTER
SAMPLED —
INITIALIZE =~ —a CONVERSION STARTS CS RISE AFTER t d(Eoc b-Cs )
STATE MACHINE ON 10TH 1/0 CLK y 16TH 1/0 CLK f\ \
7 1/0 CLKs - (=—ACCESS —#=~1=+———— SAMPLE ———s=t=— HOLD/CONVERSIONS ]
MAXIMUM (6 1/0 CLKs)
S
SEE NOTE |
| 1 2_3 4 5 9 10 11 12 13 14 15 16
e TITAAN U U LU

FS

£C
U

o LTINS LTI T T

HI-Z

DO_\—

> @
& &

BOOEOBOOR__o i

EOC

r{4

27

NOTE: To minimize errors caused by noise at CS, the internal circuitry waits for a setup time after CS{ before responding to
control input signals. No attempt should be made to clock in input data until the minimum CS setup time elapses.

FIGURE 5. Timing waveforms and test circuit - continued.
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DSP interface timing (16-clock transfer, normal sample mode, INV CLK = Low)

INITIALIZE =~ ——

ADDRESS
CUINTER SAMPLED CONVERSION STARTS CS RIS F t
STIwTTéAHiEHINE_— W ON 10TH 1/0 CLK § \ 16TRH |E/oA ch_EKR 1\ d(E0CH-CS )
7 M?qﬁ]ﬁs i‘ *ACCESS——Tls/gMEII:E)_—\'—— HOLD /CONVERSIONS —%"
—_ S .“_....
SEECSOTE [ % i
| _1 _2_3 4 5 6 7 8 9 10 11 12 13 14 15 16
woc [ UU U U U U UL
|
FS B
NS S S
N0 O\ O O OO NI s a
|
EOC

(4
7

NOTE: To minimize errors caused by noise at CS, the internal circuitry waits for a setup time after CcS before responding to
control input signals. No attempt should be made to clock in input data until the minimum CS setup time elapses.

FIGURE 5. Timing waveforms and test circuit - continued.

DEFENSE SUPPLY CENTER COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/04618

REV A PAGE 21




TEST POINT Vee TEST POINT Vee

Ri= 218 k 0 Ri= 218 k Q

EOC DATA OUT

|= 50 pFI 12 k Q C = 100 pF I 12 k Q

c

FIGURE 5. Timing waveforms and test circuit - continued.
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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.

Vendor item drawing Device Package 2/ Top side marking Vendor part
administrative control manufacturer number
number 1/ CAGE code
V62/04618-01XE 01295 SSOP-DB Tape and reel | TLV1548QDBREP 1548QE

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

2/ Package drawings, standard packaging quantities, thermal data, symbolization, and printed circuit board (PCB) design
guidelines are available at www.ti.com/sc/package.

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

DEFENSE SUPPLY CENTER COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/04618
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