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The CD54FCT2952A was not acquired from Harris Semiconductor.

FCT Interface Logic

CD54/74FCT2952A
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FCT2052A FUNCTIONAL DIAGRAM

3-State *

CD54/74FCT2952A - Non-Inverting

Type Featuras:

w Buffered inputs
w Typical propagation delay:
5.6ns @ VCC = 5V, TA = 250G, CL = 50pF

The CD54/T4FCT2052A octal register-transcelver uses a
small-geomeatry BICMOS technology. The output stage Is a
combination of bipolar and CMOS transistors that limits the
output-HIGH leve! to two diode drops
below VCC, This resuitant lowering of output awing {0V to
3.7V) reduces power bus ringing (& source of EMI) and mini-
mizes VCC bounce and ground bounce and their effects
during simultaneous output switching. The output configura-
tion also enhances switching speed and Is capable of sinking
48 to 64 milliamperes.

These devices contain two 8-bit back-to-back registers that
store data flowing in both directions between two bidirectlonal
buses. Each register has separate clock, clock enable, and
3-state output enable signals assoclated with 1t

The CD54/74FCT2852A Is supplled In the 24-lead small-
outline plastic packages {M suffix). This package type is opera-
ble over two temperature ranges: Commaercial {(0°C to +70°C)
and Extended Industrial {~-55°C to +1250C).

REGISTER FUNCTION TABLE
{APPLIES TO A OR B REGISTER)

Family Foatures;

m SCR-lafchup~resistant BICMQS process and circuit design

m FOTXXXXA - Speed of blpolar FAST*/AS/S

n 54/48-mA output sink current {commercial/extended
industriaf}

n Cutput voitage swing limited to 3.7V @ VCC = 5V

m Conirofied output-edge ratas

s Input/output isolation fo VCC )

m B/ICMOS technology with fow qulescent power

* FAST is a registered trademark of Falrchild Semiconductor Corp.

The CDS4FCT2952A Is also available In chip form {H suffix).
This unpackaged device Is operable over the -55°C to
+1250C temperature range.

OUTPUT CONTROL

INPUTS — INTERNAL . INTERNAL OuTPUTS )
D cp CE Q FUNCTION OE Q FCT2052A FUNCTION -
X X H NG Hoid Data H X z Disable Outputs
L I L L L L L
H e L H Load Data L H H Enable Outputs
Copyright @ Harris Corporation 1990
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File NO. 2400 ————sem — CD54/74FCT2952A

MAXIMUM RATINGS, Absolute-Maximum Values:

DG SUPPLY-VOLTAGE (VOB) s4atesosserrarrertasaierissarirrrsarsasisssisacsnns T T -0.8V to 8Y
DCINPUTDIDDECURRENTilK(!oer<-O.5V)............................ ......... CevesrrERssreerraTes irerasenrassnrareans =20mA
DG OUTPUT DIODE GURRENT IOK for VO <-0.8V) .. csvrstrresnrsisnsisituservssssens - s retasrererennaroreannete ceess =B0MA
DO0UTPUTS|NKCURRENTpBFQutputPIn,IO ........ ereensruerraeaasnsitsrrrs Wiseamersneseseansnrnnnsnny betetraseriensaey +70mA
DC OUTPUT SOURGE CURRENT par Qutput PIn, 10 .....uvveennes erreeneane W eeeees e rarrerreeese i ererreerees -30mA
DCVCC CURRENT(ICG) s iassvassnsrscrcancns titeseranrrassesseceaasnnnn cesbsarsarncreens estreesearensassrerasnreenn vevres 14DMA
DC GROUND CURRENT{iIGND) +ovsviivsernanrcacareanass Ceeresrrsrrrreetinsants vesranaers betsreeirasetetaanraernnsosrranss 528mA
POWER DISSIPATION PER PAGKAGE (PD) ‘ .

For TA = =550C t0 +70°C (PACKAGETYPEM) ........... PR T 400mW

For TA = +700C to +1250C {PACKAGE TYPE M). ...... e mresearararsenataanerann erieraasissreens . Derate Linearly at BmW/OG to 7O0mwW
OPERATING-TEMPERATURE RANGE (TA) . . N

PACKAGETYPEM .icivncsnrasssnsssssnnsnns teaaseasEneine eebestrsarrrasseanasan Ceetireacrrestrastenn vereness =B50C to +1250C
STORAGE TEMPERATURE (T813) cavesvacsiisnrrarrascssonasnss Cevsareereerriaanas teretrrreracaestsearrstern -6500t0+15000
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16in. s:1/32ln.(1.59mm:I:OTBmm)fromcasefor105maximum Ciersesuraansaaens tessarerantnresrranane ceivees +2680C

Unit inserted into PC board min, thickness 1/16in, (1 59mm)with sotdercontactlng lead PB ONIY ,.oiviurrsrrnresnnsioenns Ceienes +300°C

RECOMMENDED OPERAT!NG CONDITIONS:

The following are normai operatlng ranges for these davices. For maxlmum reliability, devlces should always be operated within
these ranges ' . . ‘ ‘

, _ = UMITS
, : _ CHARACTERISTIC ' MIN | MAX UNITS
Supply-Voltage Range, VCC™ CD74 Series, TA = 0°C to 70°C : 475 . .5.25 B
' e CD34 Serles, TA = -650C to +1250C" - 45 | 85 v
DG Input Votage, VI . 2%0 . \Vele; v
DC Output Voltage, VO 0 <VCC v
Operating Temperature, TA ~55 +125 og
input Rise and Fall Slew Rate, dt/dv 0 .10 ns/V
* Unless otherwise specified, all voitages are referenced to ground.
CD54/74FCT2952A TYPE
24| VCG
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57 Ae 15—y Jem
10 ——J~
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—— _ § — At {8
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File No. 2400 CD84/74FCT2962A

STATIC ELECTRICAL CHARACTERISTICS

£CT Serles: 7T4FCT Commarcial Temperature Range, 0°C to +70°C; VCC max = 5,26V, VGC min = 4.75V
54FCT Extanded Industrial Temperature Range, -65°C fo +126°C; VCC max = 5.6V, VCC min = 4.8V

TesT AMBIENT TEMPERATLURE (TA)
CONDITIONS +250C 09C 1o +700C |~-559C to +125°C
CHARACTERISTICS vi(y) [10(mA) fvec(vi| MIN | MAX MIN MAX MIN Max | unirs
High-Level Input Voltage o | oas | I
C vil | . o w 2 - 2 - 2 - v
) &S ' E :
Low-Leval input Voltage L _ | 48 ‘ L
o viL _ o | - | os - 0.8 - 08 v
. ‘ 85 ‘ ‘ :
High-Lavel Qutput Vollags VOH ViHor | ~15 MIN | 24 - 24 - - - v
VIL -12 " MIN 24 - - - 2.4 - \
Low-level Output Voltage VoL ViHor 84 MiN - 0.55 - 0.55 - - v
ViL 48 MIN - 0.55 - - - 0.55 v
High~Level Input Cutrent I+ vCe MAX - G.t - 1 - 1 pA
Low-Laval Input Current liL GND MAX - =01 - -1 - L WA
3-State Leakage Current HOZH VGG MAX - 0.5 - 10 - 10 pA
10zl. | GND : MAX - -0.5 - -10 - -10 pA
Short-Circuit Qutput VCCor
Current * 108 GND MAX #60 - -60 - =60 - mA
VO=0
Input Clamp Voltage VCC :
VIK oF -18 MIN - -12 .- | -2 - -1.2 v
_ GND . |
Quiescent Supply. . ) vCC ‘ a :
Current, MSI. . icc or 0 MAX =] s - | so - 500 pA
) GND . oo
Addltional Qulescent Supply R ‘ ‘
Current per Input PIn AlCC | 34Vt MAX - 1 18 - 18 - 2 mA
TTLInputs High, 1 UnitLoad ’

* Not more than ‘or;a-ouipui should be shorted at one time, Test duration should not exceed 100ms.
t Inputs that are -not measurad arg at VCC or GND,

FCT Input Loading: All Inputs are 1 unit load. Unit load Is AICC lmit specified In Static Characteristics Chart, e.g., 1.8mA max. @ +70°C.



CD54/74FCT2952A

Prerequisite for Switching

+25%C 0°C 10 +70°C -55°C to +125°C
PARAMETER SYMBOL | VCC (V) TP MIN MAX MIN MAX UNITS
Clock Pulse Width
CPA, CPB w 5t - 3 - 3 - ns
Satup Time
An, Bnto CPA, CPB tsu 5 - 2 - 2.5 - ns
CEA, CEB 1o CPA, CPB tSuU 5 - 3 - 3 - ns
Hold Time.
An, Bn to CPA, CPB H 5 - 2 - 2 - ns
CEA, CEBto CPA, CPB H 5 - 2 . 2 -
1+ 6V: min. Is al 4.5V., min. 1§ at 4,76V for 0°G 10 +70°C, typ. I at 5V.
Switching Specifications FCT Series: 1, tf = 2.6ns, CL = 50pF, AL - See Figure 4
+25°C 0°C'to+70°C | -55°C to +125°C
PARAMETER SYMBOL vec{v)y ! TYP MIN MAX MIN MAX | UNITS
Propagation Delays
CPA, CPB to Bn, An tPLH, tPHL 5% 5.5 4 10 2 1A ns
Output EnableTime
OEA or OEB to An or Bn WPZL, tPZH 5 5.5 1.6 10.5 1.5 13 ns
Output Disable Time
OEA or OEB 10 An or Bn tPLZ, tPHZ 5 5.5 1.5 10 1.5 10 ns
Power Dissipation Capacitance CPD§ - 56 Typical pF
Min. (Valley) VOHV During Switching of Other VOHV 5 0.5 Typical at +25°C v
Outputs {Output Under Test Not Switehing) See Figure 1
Max, (Peak) VOLP During Switching of Other VOLP 5 1 Typical at +25°C v
Outputs {Output Under Tast Not Switching) Seo Figure 1
Input Capagitance ' Ci - - - 10 - 10 pF
Input/Output Capacitance Cio . - - 15 - 15 pF

T 5V: min. Ig at 5.5V, max. is a1 4.5V,

SV: min. Is at 5.25V for 0°C to +70°C, max. is at 4.75V for C°C 10 +70°C, typ. Is at 5V
§ CPD, measured per function, is used to detarmine the dynamic power consumption. PD (per package} = VCC ICG + T (VCC21iCPD +

VOZ fo CL + VCC aICC D) where:
VCC =« supply voltage

AlCGC = flow through currant X unlt foad

CL = output ioad capacitance
D = duty cycle of input high
fo = output fraguency

fl = input frequancy




File No. 2400 CD54/7TAFCT29582A
PARAMETER MEASUREMENT INFORMATION
VOH .
OTHER NOTES: )
QUTPUTi o o __ voL 1. VOLP i3 measured with respect to a ground reference near the
- * output under test. VOHV |8 measured with respect to VOH.
VOH 2. Input pulses have the following characleristics:
8:3‘;27 VOHV PRR < 1MHz, tr = 2.5ns, tf = 2.5ns, skow 1ns.
TEST 3. R.F. fixture with 700-MHz design rules required. iIC should be
e o e e — —— = vOoLP soldered into test board and bypassed with 0.1F capacitor. Scope

INPUT _
LEVEL
CPA(CPB)
10%

Bn{An)}

T T T T T T VoL and probes require 700-MHZ bandwidth.

Figure 1 - Simultaneous swilching transient waveforms.

INPUT
LEVEL -

An OR 8n 1.5¢

tSUL)

CPB OR CPA

Figure 2 - CD54/74FCT2082A propagaltion delay times, Figure 3 - Setup and hold timas.

trm 2,508~ fa— tf = 2.5ne tr, tt = 2,508 ? vee
v —1— s — e
OUTPUT 7 90% Vi av o TV
pisagte V- —gp————
e —— —— e e — 10% o 5008
PULSE b3 AL
OUTPUT: LOW TO {PZL _ Zo o T
OFF TO LOW Pz | — aesy |GEN T b.u
0.3V \ ——-1.8V o ' RT - CL 50080
- A R _,___-...__...._S.=.__ RT-= Zo 50pF RL
I | [PH2 e —— . . . i
b — PZH | - L 3 i
N e N =

QUTPUT: HIGH TO % GND
OFF TO HiGH TPUTS T8 QUTPUTS

OUTPU . OUTPU

ENABLED T DISABLED ~ " T~ ENABLED

TEST SWITCH POSITION
1PLZ, tPZL, OPEN DRAIN : GLOSED
- {PHZ, tPZH, tPLH, tPHL OPEN

Figure 4 - Three-stale propagation delay tmes and lest circuit,



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 orimplied, 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.orare used. Fi's'publication of information regarding any third
party’s products or services does not constitute TI's approval; warranty or endorsement thereof.

Copyright 0 1998, Texas Instruments Incorporated





