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CD4543B Types

CMOS BCD-to-Seven-Segment
Latch/Decoder/Driver
For Liquid-Crystal Displays oimste—r ! Voo
imh-\VVof - i a—2 13 Cal— g
High-Voltage Types (20-Volt Rating) ovors o z: N 13— o | 2P
an’: A 2 5 124— d ég
» Display blanking of all illegal input combinations PHASE 6 "Wr—e | 23
®» Latch storage of code BLANKING 7 10f—b
» Capability of driving two low power TTL loads, vss s e
two HTL loads, or one low power Schottky load
over the full rated-temperature range 92CS-34511
w Pin-for-pin replacement for the CD40568
{with pin 7 tied to Vgg) CD4543B
a Direct LED driving capability TERMINAL ASSIGNMENT
@& CD4543B is a BCD-to-seven segment latch/de- m 100% tested for quiescent current at 20 V
coder/driver designed primarily for liquid-crystal display a Maximum input current of 1 yA at 18 V
(LCD) applications. It is. also capable of driving |Ight over full package-tempaerature range; ‘
femlttlng dro:e (ELED)T r:nc:ndescen: gas-dls;.':hargei ar;d 100 nA at 18 V and 25°C
luorescent disptays. This device is functionally similar to ; ; _ .
and serves as direct replacement for the CD4056B when pin = Noise Tar1g '3 (ftua paciksa%e temperature
7 is connected ta Vss. It differs from the CD4056B in that it range)= & YDD=
has a display blanking capability instead of a level-shifting 2VatVpp=10V
function and requires only one power supply. When the - 25Vvatvpp=15v
CD4056B is used in the level shifting mode, two power = 5-V, 10-V, and 15-V parametric ratings
supplies are required. When the CD4543B is used for LCD = Meets all requirements of JEDEC Tentative
applications, a square wave must be applied to the PHASE . Standard No. 138, “Standard Specilications
input and the backplane of the LCD device. For LED “for Description of ‘B’ Series CMOS Devices”
applications a logic 1 is required at the PHASE input for Applications:
common-cathode devices; a logic Ois required for common- pplications: .
anode devices (see truth table). ® Instrument display driver
] o i o ) s Dashboard display driver

The CD4543B is supplied in hermetic dual-in-line ceramic » Computer/calculator display driver
packages (D and F suffixes), 16-lead dual-in-line plastic - Tirhing davice driver (clocks, watches, timers)
packages (E suffix), 16-lead small-outline package (NSR
suffix), and in chip form (H suffix).
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp}

Vollages referenced to Vgg Terminal) ............ eeieeaseseans v teennasneaneeraan e s e iareerraatearar s ~0.5Vto +20V
INPUTVOLTAGE RANGE, ALL INPUTS ..ttt tireeananraaseeraen s s resnssrsrnssrssssnsessssssrsrenessnnsen -0.5VtoVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT .. ...ttt iie i eiieaneenrnnrnearanrnnnns rerreareneas A +10mA
POWER DISSIPATION PER PACKAGE (PD) )

FOrTA==550C10+1000C .. cnreeeeneannnnnns PR e e A ea e e e et e e e aaea e atas e e te e earae 500mwW

ForTA=+1000CI0 H12800 L. iuiiiiiiit ittt iaaranea sttt rbansacnrearannaanans Derate Linearity at 12mW/°C to 200mwW
DEVICE DISSIPATION PER QUTPUT TRANSISTCR :

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (Al PacKage TYPOS) . . .« .« v venarnanrnnreeirnarsarsssssnassssinssnesnnss 100mwW
OPERATING-TEMPERATURE RANGE {TA) +..vrunntiiietieiitniietiatstesnaaseaetuntsaseenuessasustssannssrannis -550C to +1250C
STORAGE TEMPERATURE RANGE (Tigfg) « -« et ennetnaeenens e tteatanaete s e ettt e eaneanaeaareneeaeenns -65°C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

+2650C

Atdistance 1/168 £ 1/32inch (1.59 £ 0.79mm ) from Case for 108 MAX . . vttt ie ittt e nenenneenreearennnseeeaseensnaneassans
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CD4543B Types
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Fig. 1 - BCD-to-sevan-segment latch/decoder/driver CDAS43B logic circuit diagram.

RECOMMENDED OPERATING CONDITIONS at Tp=25°C, Unless Olherwlsi Specified
For maximum reliability, nominal operating conditions should be selected so that operation is always within the tollowing

ranges:
LIMITS ™ '
CHARACTERISTIC ' Voo . —JuNITS
(v) MIN. | TYP.
Supply-Voltage Range (For Tao=Full Package-Temperature Range} - | - 3 - 18 v
| _ _ , . 57 [ 250 | 125
Latch Disable Pulse Width twH 10. 100 50 .
15 80 40
, : 5 60 15
Minimum Data Setup Time ' tsy 10 20 -5 ns
15 10 -5
5 25 -5
Minimum Data Hold Time tH 10 20 10
15 20 10
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STATIC ELECTRICAL CHARACTERISTICS

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARAC- o ) " UNIfS
TERISTIC : Vo .ViN | VDD 1 +25 :
; ) (V) ™) -55 | -40 | +85 | +125 | Min. | Typ. | Max.
Quiescent i B 0,5 . 5 5 5 150 150 | — 0.04 5
Device = f'otof 1o} o} 10 ooy s0 | — Joos | 0] - -
Current oo [ = 015 | 15 | 20 | 20 |60 | 600 | — | 004 | 20 | “*
Manx. - - 020 | .20 100 100 | 3000 | 3000 | — 0.08 | 100
Output Low : T B ' oL 1
(Sink) 0.4 0,5 5 064 | 061 | 042 | 0.36 | 0.51 1 —
0.5 0,10 10 1.6 1.5 11| 09 -| 13 2.6 —
Current oL
Min. 7 1.5 015 | 15 42 | 4 2.8 24 | 34 | 68 -
— 5 . mA
Output High 4.6 0,51 .5 -0.46 | 0.44 | -030 | -0.26 | -0.37 | -0.75 } . —
(Source) : 25 05 -5 -16 | -15 -1.1 -09 -1.3 -2.6 —
Current . YorT 95 ['o010-] 10 | 088] 092 ]-068] 055 08 | -16 | —
Min. ' 13.5 015 | 15 | -333}] -318 | -22: | -19 | -27 | -5.4+] -
Output Voitage: - | — 05| 5 | 005 - 0 0.05
Low-Level . VgL —_ . 0,10 10 0.05 — 0 0.05
Max. ] - 0,15 15 0.05 — 0 0.05 v'
Output Voltage; —_ 0,5 5 . 495 . - 4.95 5 il | .
High-tevel  VOH | — 0,10 | 10 995 . ] 9.95 10 | —°1
Min. — 0,15 15 14.95 1495 | 15 —
Input Low 0.54.5 -] 5 1. - 1.5 . - — 1.5
Voltage VIL 1,9 | — | 10 g 3 — — 3
,Max. 15135 | — ]| 15 |- 4 ] — — 4 v
Input High 0545 | — 5 35 ‘ 35 — —
Voltage VIH 1,9 | — 10 7 . 7 — —
Min. 15135 | — 15 11 11 — —
Input Current | : o
P NT — o | 18 | 200|200 [ 2t | 1 |, — [+105]201]| ua
Max. ) A
DR"_':;TD'SOURCE v_oi';"GE Wos'_;v o 7 6RA|N-Tg;ssoﬁncs V-?LTAGE ‘VD§;'V o
[ARSENT TERPERRTURE (T3 B E T T FE N T TERPERATORE (12728 PR
GATE -TO-SOURCE VOLTAGE (Ve o8 v T H g é.ars-*rol-““ '“'Eir'k&}li“)i{js’ : 'Ig
IR | I 2
+ A0V ~ S, L 5 p
i H g R £
} s v IH 3 HHHHH e
+3 ZOE -\5_ -33§
':oé sé
e g
g g
2 3
TO9ECI-34M3 i {secs-dasm
Fig. 2 - f)pical 'out‘p‘u.r high (source) currﬁnt chéracteristics. Fig. 3 - Minimum outbuf high (source) current characteristics.
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CD4543B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp=25°C; CL=50 pF, Input i.,t{=20 ns, R_=200 k)

TEST LIMITS
CHARACTERISTIC CONDITIONS All Packages UNITS
Vpp (V) MIN, TYP. MAX.
Propagation Delay Time teHL 5 -_ ~ 600 1200
10 - 200 400
15 — 150 300
5 — 500 1000
tPLH 10 - 200 400
15 — 150 300
. 5 - 180 360
Transition Time tTHL : 10 - 80 180
v 15 - 65 130 ns
5 - 180 360
tTLH 10 - 90 180
' 15 - 65 130
5 250 125 —
Latch Disable Puise Width twWH 10 100 50 -
15 80 40 —
5 60 15 -—
| Address Setup Time tsu 10 _ 20 -5 -
: : 15 10 -5 —
: 5 25 -5 -
Address Hold Time oty 10 20 10 -
‘ 15 20 10 —
Input Capacitance CiN Any Input - 5 75 pF
A B)— ‘ — —() o)
) LATCH Beo || oispLay b
e O— 1 7-seewent |—, ORIVER ¢
¢ @— R - () & )7 SEGMENT
> @— - H | ovreurs
— ‘ t
e
Lo @—J
BL@ 92C5- 34345
Ph (&)
Fig. 4 - BCD-to-seven-segment latch/decoder/driver functional diagram.
Tm'c TAVBIERT TEWPERATURE (y)~25°C
i 1 i
e’ |
sf' TE-To E VOLTAGE {vga)=15 V ;5' 1
& HHHH E'z' GATE - TO-S0URCE VOLTAGE (Vgg)=13 v
g.. g
g I5_" 4 B oV éu{ H 9
5 “HE it
. 2
§ | HH § H
TR i [ i iS
DRAIN-TO-SOURCE VOLTAGE (Vpg)—V 02Cs- 243083 ORAMN-TO-SOURCE VOLTAGE (Vos)—V
Fig. 5 - Typical output low (sink) current characteristics. Fig. 6 - Minimum output low (s8ink) curron;z::;a:;:;rormlcs.
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CD45438B Types
. TRUTH TABLE FOR CD45438

INPUT CODE - OUTPUT STATE
o Bi|em | D} c| B8] Af a b | ¢ | d| e t 9 DISPLAY
: - e CHAR-
X 1 () X X X X I Y 0 () 0 0 0 ACTER
1]lo]oflofofofofl 1} 1rf{ v 1] 1] 1]o 0
1 0 0 0 0 o | 1 o 11 o] o 0 0 |
1 o| o | o] of 1 0 1 110 | 1| 1 0 1 =
9 0 0 0 0 1 1 1 1 1 1 0 0 1 3
1 0 0 o | {0 ol o] 11 .1+ ] 0 o | 1 1 —
1 0 0 0 1 0 1 1 0 1 1 0 1 1 5
1 0 0 0 1 1 0 11 0 1 1 1 1 1] 3
1 0 0 0 1 1 1 1 1 1 0 0 0 0 -1
1 o | o 1 o| o o 1 1 1| 1 1 1 =
140 0| 1] o] 0] 1.] 1 1|1 o | 1 1 03
~11.0 0 1] o 1 ofl o 0 0o |. 0 () 0 0 Blank
=1 9 | o 1 0 1 1 o| o 0 |:0 0 0 0 Blank
e | o 1 1 0. o o | o 0 0 0 0 0 Blank
1ol o |1 |1 |lo]l 1folof|l ofo] of o] o Blank
1 0 0 1 1 1 0 0 0 0 0 0 0 0 Blank
1 0 0 1 1 1 1 0 0 0 i} 0 0 0 Blank
0 0 0 x| x X X . »
t t 1 + Inverse of Output Display
" Combinations as above
. ‘ - i-Above
X=Don't care. T ‘ o
t=Above combinations. : o S o5
*=For liquid-crystal readouts, apply a square wava to Ph s ,,
For common cathode LED readouts, m Ph=0 - !
For common anode LED readouts, seléct Ph=1. . - o,
**=Depends upon the BCD code prevnously ,applbd when LD==1 o SRR
BT TEPERTo (T s P
SEspsTeE:
e R Ap=ns
it g li“ P T Veni. T
.5 A ;. fast 2 an " un ﬁum\m pEe s
E T, oot : = ==
¥ e 3
F £
8 i PR 2, i
§ i Bis HH H4 5y H ‘% H " &l BEas
i £
rEE— 40 €0 80 100 2 40 0 o 0
LOAD CAPACITANCE (C{ ) pF LOAD CAPACITANCE {Cy }-—pF 92C3-34%19
9205-34318

Fig. 7 - Typical transition time as a function of load capacitance.
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Fig. 8 - Typical propagation delay time as a function of
foad capacitance.
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CD4543B Types

'W;lmonlur FeMPERATURE (T, )«28°c. T AT
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FREQUENCY ")-IHI 2C3-34520

Fag 9 - Typical dynamtc power dissipation as a function of fraquoncy

Yoo Yoo : Voo
INPUTS INPUTS | | QUTPUTS INPUTS
Vs Viu - - Voo -— NOTE:
o + W @ - . MEASURE INPUTS
° bl - ?, ° SEQUENTIALLY,
Yic =] ~ - vss - TO BOTH Vpp AND Vgg:
- = - -— CONNECT ALL UNUSED
WPUTS TO EITHER
! NOTE: I Voo OR Ves-
Vss TEST ANY COMBINATION .
@ OF INPUTS ) ]
. 92CS-2T441RI . . 92C5-2T402
Vss .
. 92C5- 27401Rt - . .
Fig. 10 - Quiescent dsvice current « Fig. 11 - Input voltage test circuit. Fig. 12 - Input current test circuit.
test circuit. ' : : )
o 10 29 30 40 50 60 70 7'7
76~ 84
(1.930-2.134)

' I (OIOZ-O 254) ‘
(L 880- 2 083) '

92CS-35089R|
Dimensions and pad layout for CD4543BH.
Dimensions in parentheses ara in millimeters
and are derived from the basic inch dimensions

as indicated. Grid graduations are in mils (10-3
inch).
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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 subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI 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 Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl 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 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.

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.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated



MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

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

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1999, Texas Instruments Incorporated



Product Folder: CD4543B, CMOS BCD-to-Seven-Segment Latch/Decoder/Driver for Liquid-Crystal Displays
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CD4543B, CMOS BCD-to-Seven-Segment Latch/Decoder/Driver for Liquid-Crystal Displays
DEVICE STATUS: ACTIVE

PARAMETER NAME | CD4543B

Voltage Nodes (V) |5, 10, 15

FEATURES —Back to Top

. Display blanking of all illegal input combinations
. Latch storage of code
. Capability of driving two low power TTL loads, two HTL loads, or one low power Schottky load over the full rated-
temperature range
« Pin-for-pin replacement for the CD4056B (with pin 7 tied to Vgg)
. Direct LED driving capability
. 100% tested for quiescent current at 20 V
« Maximum input current of 1 uA at 18 V over full package-temperature range; 100 nA at 18 V and 25°C
. Noise margin (full package-temperature range) =
1V at VDD =5V
2V at VDD =10V
25VatVpp =15V
. 5-V, 10-V, and 15-V parametric ratings
. Meets all requirements of JEDEC Tentative Standard No. 13B, "Standard Specifications for Description of 'B' Series
CMOS Devices"
. Applications:
o Instrument display driver
o Dashboard display driver
o Computer/calculator display driver
o Timing device driver (clocks, watches, timers)

DESCRIPTION —Back to Top

CD4543B is a BCD-to-seven segment latch/decoder/driver designed primarily for liquid-crystal display (LCD) applications. It
is also capable of driving light emitting diode (LED), incandescent, gas-discharge, and fluorescent displays. This device is
functionally similar to and serves as direct replacement for the CD4056B when pin 7 is connected to Vgg. It differs from the
CD40568B in that it has a display blanking capability instead of a level-shifting function and requires only one power supply.
When the CD4056B is used in the level shifting mode, two power supplies are required. When the CD4543B is used for LCD
applications, a square wave must be applied to the PHASE input and the backplane of the LCD device. For LED applications a
logic 1 is required at the PHASE input for common-cathode devices; a logic O is required for common-anode devices (see
truth table).

The CD4543B is supplied in hermetic dual-in-line ceramic packages (D and F suffixes), 16-lead dual-in-line plastic packages
(E suffix), 16-lead small-outline package (NSR suffix), and in chip form (H suffix).

TECHNICAL RESOURCES —Back to Top
To view the following documents, Acrobat Reader 4.0 is required.
To download a document to your hard drive, right-click on the link and choose 'Save'.
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Product Folder: CD4543B, CMOS BCD-to-Seven-Segment Latch/Decoder/Driver for Liquid-Crystal Displays

DATASHEET

—Back to Top

Full datasheet in Acrobat PDF: cd4543b.pdf (256 KB,Rev.A) (Updated: 03/18/2002)

APPLICATION NOTES

—Back to Top

View Application Reports for Digital Logic

. Evaluation of Nickel/Palladium/Gold-Finished Surface-Mount Integrated Circuits (SZZA026 - Updated: 06/20/2001)

RELATED DOCUMENTS

—Back to Top

. Advanced Bus Interface Logic Selection Guide (SCYT126, 448 KB - Updated: 01/09/2001)

. Documentation Rules (SAP) And Ordering Information (Rev. B) (SZZU001B, 13 KB - Updated: 05/06/1999)

. Logic Selection Guide First Half 2002 (Rev. Q) (SDYU001Q, 3368 KB - Updated: 12/17/2001)

« MicroStar Junior BGA Design Summary (SCET004, 167 KB - Updated: 07/28/2000)

. Military Brief (SGYN138, 803 KB - Updated: 10/10/2000)
. Military Semiconductors Selection Guide 2002 (Rev. B) (SGYCO003B, 1648 KB - Updated: 04/22/2002)

. More Power In Less Space - Technical Article (Rev. A) (SCAUOO1A, 850 KB - Updated: 03/01/1996)

« Overview of IEEE Std 91-1984, Explanation of Logic Symbols Training Booklet (Rev. A) (SDYZ0OO01A, 138 KB - Updated:

07/01/1996)
SAMPLES —Back to Top
ORDERABLE DEVICE PACKAGE PINS TEMP (°C STATUS SAMPLES
CD4543BE N 16 -55 TO 125 ACTIVE Request Samples
PRICING/AVAILABILITY/PKG —Back to Top
BUDGETARY PRICE
ORDERABLE DEVICE PACKAGE PINS TEMP (°C) STATUS US$/UNIT PACK QTY PRICING/AVAILABILITY/PKG
QTY=1000+
CD4543BE N 16 -55 TO 125 ACTIVE 0.29 25 Check stock or order
CD4543BPWR PW 16 -55 TO 125 ACTIVE 0.29 2000 Check stock or order

Table Data Updated on: 5/21/2002
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