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'283 23ns 43ns 310 mwW {TOP VIEW)
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description A2l
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The ‘283 and 'LS283 adders are electrically and Nc ] 6 16 [1 NC
functionally identical to the '83A and 'LS83A, A1 [7 15 (] A4
respectively; only the arrangement of the terminals B1 ;] 8 14 [| B4

has been changed. The 'S283 high performance

g 10 1112 13
versions are also functionally identical.

OQUSQ’

Oz=z W
These improved full adders perform the addition of Q
two 4-bit binary words. The sum (Z) outputs are NC - No internal connection

provided for each bit and the resuitant carry (C4) is

X FUNCTION TABLE
obtained from the fourth bit. These adders feature

ouTPUT
full internal look-ahead across all four bits generating WHEN WHEN
the carry term in ten nanoseconds, typically, for the INPUT co=L co=H
‘283 and ‘LS283, and 7.5 nanoseconds for the 'S283. WHEN
. . . . - ‘ Ca=L
Th's. capability provides the system designer with " TR e A e e
partial look-ahead performance at the economy and Al o eal 18
reduced package «count of a ripple-carry [ R B T Y L Ll v L
implementation. Hlt ]t L | H | Lt L | H L
Lo e twuwlo]loe]lueln]|e
L . L. H | HI|L L L H | L H | H L
The adder logic, including the carry, is implemented cloelwleloedtmwloelwlnle
in its true form. End around carry can be accomplish- H | ¢ H L H H L L L H
ed without the need for logic or level inversion, LA H L PR PH L L L PH
H H H L L L H H L H
. . . L [T IR I T O T U A A VI R
Series 54, Series 54LS,. and Series 54S circuits are I B N R VR IO B R T
characterized for operation over the full temperature L WLl | ]luLu]L e |n
range of —55°C to 125°C. Series 74, Series 74LS, and Hlwlolwfjoloelw]w]oe]|n
Series 74S circuits are characterized for 0°C to 70°C o R R R e e
ti H L H H H L H L H H
operation. L H H H H L H L H H
H H H H L H H H H H

H = high level, L = low level

NOTE: Input conditions at A1, B1, A2, B2, and CO are used to
determine outputs ¥1 and X2 and the value of the internal
carry C2, The values at C2, A3, B3, A4, and B4 are then
used to determine outputs X3, X4, and C4.

PRODUCTION DATA information is current as of publication date.
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schematics of inputs and outputs

i t
logic symbol 1283

EQUIVALENT OF TYPICAL OF ALL

~
Al (5) 0 Y <~ EACH INPUT OUTPUTS
(3) (4)
....—4 | LP opr—21 — _____VCC
(14) {1 ¥2 Vee -

(12) p

Ad—213 ..(_1_3.2._23 Reqg L

81 (2)) 01 3 Ly, INPUT . -

2; -—1——(15) L, ouTPUT
B4 —-—-:;;' 3 cop—2—ca

co—2c

NOTES: 1.

Storage temperature range

Voltage values, except interemitter voltage, are with respect to network ground terminal.

CO input: Rgq =4 kS2 NOM C4 output: R = 100 2 NOM
TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and Any A or B: Regq = 3.5 k{2 NOM Any X: R = 120 2 NOM
1EC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages. ‘15283
o - ) EQUIVALENT OF TYPICAL OF ALL QUTPUTS
logic diagram (positive logic) EACH INPUT
Veg——gp— - - —————— V¢
 Req 100 2 NOM 3
(9)
'ﬁ. )._ c4 ——
3 INPUT -
&
PRl OUTPUT
12)
A4
(10).1:4
|
-] CO input: Req =17 k& NOM
5 15) Any A or B: Req = 8.5 k2 NOM
Az 12) ] L L (3 e '$283
g EQUIVALENT OF TYPICAL OF ALL OUTPUTS
EACH INPUT
{2) 1 ——— —V
B2
(3) < m 50 $2 NOM ce
A2 2 Vee -- 1
i 28kQNOM |
81 (6)
—J () —
Art8) . £1 INPUT — OUTPUT
ol : -
Pin numbers shown are for D, J, N, and W packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
.
Supply voltage, V¢ (see Note 1) IAY
Input voltage: ‘283, 'S283 5.5V
'LS283 v
Interemitter voltage (see Note 2) . . . bbbV
Operating free-air temperature range: SN54283 SN54L8283 SN54S283 .—55°C 10 125°C
SN74283, SN74L5283, SN745283 . 0°C to 70°C

. —65°C to 150°C

2. This is the voltage between two emitters of a mulitiple-emitter transistor. This rating applies tor the 283 and ‘S283 onty between

the following pairs:

A1 and B1, A2 and B2, A3 and B3, A4 and B4.
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SN54283, SN74283
4-BIT BINARY FULL ADDERS WITH FAST CARRY
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recommended operating conditions

SN54283 SN74283 ONIT
, MIN NOM MAX | MIN NOM MAX
Supply Voltage, Voo ) 45 5 55 | 4.75 5 525 | V
Hich-level | Any output except C4 —-800 -800 A
igh-level output current, lo| Outpar C4 - ~400 200 m
Lowdevel | Any output except C4 16 16 mA
- tput t,
ow-fevel output current, g Output C4 3 3
Operating free-air temperature, Tp -55 1256 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONSt SN5A283 SN74283 UNIT
MIN TYPi MAX |MIN TYPi MAX
Vin High-level input voltage 2 2 \
ViL Low-evel input voitage 08 08| Vv
Vik Input clamp voltage » Vee=MIN, Ij=-12mA -1.5 -15}{ Vv
Vee=MIN, V=2V, §
VpH High-level output voitage cc H 24 36 24 36 » \'}
ViL=08V, lgH=MAX .
VoL Low-level | Ve = MIN, - Vi = 2V. 02 04 02 04| v
-level output voltage . K . .
oL towlevel output voltag ViL=08V, loL = MAX
{nput current at maximum
W . Vee = MAX, V=565V 1 1] mA
input voltage
i High-level input current Vee = MAX, V=24V 40 40 | wA
i Low-level input current Vee = MAX, V=04V -16 -1.6 1 mA
Short-circuit Any output except C4 -20 -65 | —-18 -55
| . Vee = MAX .
0s output current ¥ Output C4 cc -20 -70 | -18 -70 mA
All B low, other 56 56
| Suooly c . Vge = MAX, {inputs at 4.5V A
U urren
cc Supply Outputs open [ All inputs at o6 % 66 110 "
45V
TFor conditions shown as MIN or MAX, use the appropriate value spacified under recommended operating conditions.
'-FAH typical values are at Ve =5V, Tp = 25°C.
ROnly one output should be shorted at a time.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETERY FROM (INPUT) TO (OUTPUT) TEST CONDITIONS MIN TYP MAX|UNIT
tPLH 14 21
L co Any ¥ ns
PPHL C_=15pF, R =400, 12 21
[ See Note 3 16 24
PLH AjorB; Z; ns
tPHL : 16 24
t : 9 14
PLH . Co ca ns
tPHL CL=15pF, Ry =7801, 1 16
t See Note 3 9 14
PLH Ajor B; Cc4 ns
tPHL 1" 16

1tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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recommended operating conditions

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

SN54LS283 SN741.8283 UNIT
MIN NOM MAX | MIN NOM MAX
Supply valtage, Voo 45 5 55|4.75 5 56.25{ V
High-level output current, ioH —-400 -400| uA
Low-level output current, o), 4 8} mA
Operating free-air temperature, T A —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN541.5283 . SN74L5283
PARAMETER TEST CONDITIONS? NIT
&7 MIN TYPE Max |MIN Tvpi MAX|®
V4 High-leve! input voltage 2 2 v
ViL Lowlevel input voltage 0.7 08| V
Vik input clamp voltage Ve = MIN, 1 =-18mA -1.5 -15] V
Vee = MIN, Vi =2V, Vi =V|L max,
\" High-leve!l output volta 25 34 2.7 34 \'
OH g p ge IoH = —400 uA
Vee = MIN, ViH=2V, lloL=4mA 0.25 04 0.25 X
Votr Low-level output voltage cc tH oL 04 A
V)L = V(L max loL =8mA 0.356 0.5
Input current Any A or B 0.2 0.2
at maximum Vee=MAX, V=7V mA
input voltage co 0.1 0.1
High-level AnyAorB 40 40
Vee=MAX, V=27V
input current Co cc ! 7 20 20 KA
Low-level Any A or B —0.8' —-0.8
Vee=MAX, V=04V
input current COo cc ! -0.4 -~0.4 mA
lgs Shortcircuit output current§ | Voo = MAX -20 —100 | —20 -100| mA
All inputs
22
grounded 39 2 39
Vee = MAX, All B low, other
I Supply current
CC Sdpplycurre Outputs open inputs at 4.5 V 19 34 9 34 mA
All inputs at 19 34 19 24
4.5 V
tFor conditions shown as MIN ar MAX, use the appropriate value specified under recommended operutmg conditions,
$All typical values are at Vo =5 V, Tp = 26°C.
§0nlv one output should be shorted at a time and duration of the short-circuit should not exceed one second,
switching characteristics, Voc =5V, TA=25°C
PARAMETERY FROM (INPUT) TO (QUTPUT) TEST CONDITIONS MIN TYP MAX |UNIT
t 16 24
PLH co Any £ ns
tPHL 15 24
t 15 24
PLH A;or B; Zj ns
PHL C_ = 15pF, RL =2k, 15 24
t SeeNote 3 11 17
PLH co ca ns
tPHL 11 22
1 11 17
PLH Ajor B; c4 ns
tPHL 12 17
1tp|_H = propagation del&y time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
‘b TEXAS
INSTRUMENTS




SN545283, SN745283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

SDLS095A — OCTOBER 1976 — REVISED MARCH 1988

recommended operating conditions

SN545283 SN745283 UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Voo 4.5 5 5.6 4.75 5 5.25 \'/
Hioh-level - Any output except C4 -1 -1 mA
igh-level output current, |g Output C4 500 500 uA
evel | Any output except C4 20 20 mA
Low-level output current, 1L Output C4 10 10
Operating free-air temperature, T ] 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS' MIN TYPE  MAX UNIT
ViH High-level input voltage 2 \
ViL Low-level input voltage 0.8 Vv
ViK Input clamp voltage Ve = MIN, Ij=—-18 mA -1.2 Vv
v Hich-level outout voit SNB4S283 | Vec=MIN, V=2V, 25 34 v
-lev
OH Mg output voltege SN745283 | Vi =08V, Iou = MAX 2.7 34
Vee = MIN, ViIH=2V,
V Low-level output voita R \")
oL ow-level output voltage ViL=08V, loL = MAX 0.5
Input current at maximum
f P md Voo =MAX, V=56V 1 mA
input voltage
HiH High-tevel input current Vec=MAX, V=27V 50 A
L Low-level input current Vec =MAX, V=05V -2 mA
Short-circuit Any output except C4 -~40 -~100
| Vee = MAX
0s output current§ | Output C4 cc -20 —-100 mA
All B low, other
. 80
Vee = MAX, | inputsat4.5V
| Supply current
cc upey Outputs open | Alf inputs at mA
45V 9 160

TFor conditions shown as MIN or MAX, usa the appropriate value specified under recommended operating conditions for the applicable devic
type.

fAll typical values are at Ve = 6 V, Tp = 25°C.

§ Only one output should be shorted at time, and duration of the short-circuit should not exceed one second.

switching chéracteristics, Vee=5V.Tp=25°C

TO (OUTPUT)

PARAMETERY FROM (INPUT) TEST CONDITIONS MIN TYP MAX UNIT
tPLH 11 18
co Any
PHL v CL = 15pF, Ry = 280 @, 12 18 "
See Note 3 18
PLH A; or B i ore 12 ns
PHL 1156 18
tPLH 6 11
C C4
PHL 0 CL = 15 pF, Ry = 660 Q, 76 n ns
t See Note 3 7.
PLH A; or B; C4 5 12 ns
PPHL 8.5 12
1tpLH = propagation delay time, low-to-high-level output

tpH4L = propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
5962-7604301VEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
76043012A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
7604301EA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
7604301FA ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type
JM38510/31202B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/31202BEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
JM38510/31202BFA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type
SN54L.S283J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
SN54S283J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
SN74283N OBSOLETE PDIP N 16 TBD Call TI Call Tl
SN74LS283D ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74LS283DE4 ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74LS283DG4 ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
SN74LS283DRE4 ACTIVE SOIC D 16 TBD Call TI Call TI
SN74LS283DRG4 ACTIVE SOIC D 16 TBD Call Tl Call Tl
SN74LS283N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LS283N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74LS283NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LS283NSR ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS283NSRE4 ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74LS283NSRG4 ACTIVE SO NS 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
SN74S283D OBSOLETE SOIC D 16 TBD Call Tl Call Tl
SN74S283N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74S283N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74S283NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
SNJ54LS283FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54LS283J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
SNJ54LS283W ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type
SNJ54S283FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54S5283J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
SNJ54S5283W ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: TI 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.

Addendum-Page 1
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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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI'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 TI
to Customer on an annual basis.

Addendum-Page 2
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
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 OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
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)
SN74LS283NSR SO NS 16 2000 330.0 16.4 8.2 105 25 12.0 | 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS283NSR SO NS 16 2000 346.0 346.0 33.0

Pack Materials-Page 2



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2009, Texas Instruments Incorporated
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