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The CD54FCT2952A was not acquired from Harris Semiconductor.

FCT Interface Logic

CD54/74FCT2952A
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FCT2852A FUNCTIONAL DIAGRAM

®» Typical propagation delay:
5.6ns @ VCC = 5V, TA = 250C, CL = 50pF

The CD54/74FCT2952A octal register-transcelver uses a
smali-geometry 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 resultant lowering of output swing (OV to
3.7V) reduces power bus ringing {a source of EMI) and mini-
mizes VCC bounce and ground bounce and their effects
during simultaneous output switching. The output conflgura-
tion also enhances switching speed and Is capable of sinking
48 to 84 milliamperes,

These devices contain two 8-bit back-to-back registers that
store data flowing In both directions between two bidirectional
buses. Each register has separate clock, clock enable, and
3-state output enable signais asgoclated with it.

The 0054/74FC_T2952A Is supplied In the 24-~lead small-
outline plastic packages (M suffix), This package type Is opera-
ble over two temperature ranges: Commerclal {0°C to +70°C)
and Extended Industrial {=550C to +1250C).

REGISTER FUNCTION TABLE
{APPLIEE TO A OR B REGISTER)

Family Features:

m SCR-latchup-rasistant BICMOS process and circuit design

n FCTXXXXA - Speed of bipolar FAST*/AS/S

n 64/48-mA output sink current (commercial/extended
industriai)

n Output voltage swing limited to 3.7V @ VCC = &V

n Confrolled output-edge rates

u Inpui/output isolation to VCC

n BICMOS technology withi low qulescent power

* FAST is a registered trademark of Fairchild Semiconductor Corp.

The CD54FCT2952A Is also available in chip form (M suffix).
This unpackaged device Is operable over the -559C to
+1250C temperature range.

OUTPUT CONTROL

TS | INTERNAL . INTERNAL QuTPUTS
D cp CE Q FUNCTION O Q FCT2052A FUNCTION
X X H NG Hoid Data H X z Disable Outputs
L e L L L L L
H r L H Load Data L H H Enable Outputs
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MAXIMUM RATINGS, Absolute~Maximum Values:

DG SUPPLY-VOLTAGE (VEO) cusvvsrsnriiaiiianantacrinies N frreeeasastesscraarsaneareriiisansares ~05VIOBY
DG INPUT PHODE GURRENT, IK{Ior VI<~0.6V) cvcvvivrrninssvrreceniaiaas eaaerranr s Sesevanesssasarane Nissssserteasnennaterre -20mA
DGOUTPUTDIODEGURF!ENT.IOKUWVQ<-05V) sarerrtrresaraasarinieiae iresesnns miassae T ceve. =50mMA
DC CUTPUT SINK CURRENT per OUiput Pin, 10 ........ P revaaana P T L derraeaaen +70mA
DC OUTPUT SOURGE CURRENT por Output Pin, 10 .....ivvvviivininsrneiasenns eeeaera PR PR ceeirraaiees ~30mA
DG VGC CURRENT(IGC) s s caasiavsssvactornnrnsrsonsrsns deresssseasransnnasaranns sicesans essnees PR ibeeerrrrrenasaanan 140mA
DC GROUND CURRENT{IGND) .oovviaveninns Cestirearans ceererraiees veerisesrtaaresencena Cererreraaseteatananeranietatanry 528mA
POWER DISSIPATION PER PACKAGE (PD): ‘ )

For TA = -550C 10 +700C (PACKAGETYPEM) ....ccovvviviinninnanen,s teesserseerearrrraeseenesrarrr i tiateeeare veversensy 400mW

For TA = +700C to +1269C {PACKAGE TYPEM}....... avvessearaeniaen Cerrieraas Sereiraeeae ey, Derate Linearly at mW/0C to 70mW
OPERATING-TEMPERATURE RANGE (TA) ) : -
© PACKAGETYPEM .iversoscrassnnsrassansees Peaesearrreinsdsasasinans errrsanrnnn T vosisess =550C 10 +12500
STORAGE TEMPERATURE(TSIg) «2cvvvvovrineiniannrrarieninies Naseiseeres casaassuns Gebarrrinrsataensrantns vives. =B59C 1o +1500C
LEAD TEMPERATURE (DURING SOLDERING): ’

Atdistance 1/161n. £ 1/32 In. (1.58mm =% 0.79mm) from case for TOS MAaXIMUM .4 .vsirerririrraerrssiissannorsorireriateass +268°0C

Unit inserted into PC board min, thickness 1716 in. (1.59mm) wlth sofder contacting lead tipsonly ............. Cesussisenrnssiaies +300°C

RECOMMENDED OPERA‘I‘ING CONDITIONS:

The following’ are normal oporatlng ranges tor these devlces. For maxlmum refiability, devlces should always be operatad within
these ranges ‘ . : . o

‘ . T LMITS
o : CHARACTERISTIC T MIN T|  max UNITS
Supply-Voliage Range;VGG* . CDT74 Series, TA = 00C 0 709C . 475 . 525 v
' T CDS54 Serles, TA = -550C to +1250C" a5 | 85 v
DG Input Voltage, VI el vCC v
DC Output Voltage, VO 0 <VCC v
Operating Temperature, TA -55 +128 oG
Input Rise and Fall Slew Rete, dt/dv 0 10 ns/V
* Unless otherwise specified, all voitages are referenced to ground.
CD54/74FCT2952A TYPE
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STATIC ELECTRICAL CHARACTERISTICS

FCT Serles: 74FCT Commarcial Temperature Range, 0°C to +70°C; VCC max = 5,25V, VGC min = 4,75V
54FCT Extanded Industrial Temperature Range, -558°C o +1250C; VCC max = 5.8V, VCC min = 4.5V

TEST AMEIENT TEMPERATURE (TA)
CONDITIONS +250C 0°C to +70°C |-550C to +125°C
CHARACTERISTICS vVi{V) |10{mA}|VCC{V)| MIN | max MIN | MAX MiN MAX UNITS
High-Level Input Voltage 1 A T o _ o ‘
: ViH IR ) 2 - 2 - 2 - v
] &5 ‘ : e
Low-Level Input Voltage . ' | as ‘ o
' ViL L o - 0.8 - 0.8 - 0.8 v
. ‘ 885 ) ‘
High-Level Qutput Voltage VOH ViHor | -15 MIN | 24 - 2.4 - - - v
viL - 12 " MIN 24 - t- - 2.4 - A
Low-Level Output Voltage VOL ViHor B84 MiIN - 0.55 - 0.55 - - A
ViL a8 MIN - 0.55 - - - 0.55 V B
High-Level Input Current I+ vCce MAX - oa - 1 - 1 pA
Low-Level Input Cutrent liL GND MAX - -0.1 - -1 - -1 BA
3-State Leakage Current I0ZH VGG MAX - 0.5 - 10 - 10 pA
10ZL | GND - MAX - -0.5 - -10 - -10 A
Short-Clrcult Cutput vGCCor
Currant * 108 GND MAX -60 - -60 - -60 - mA
VO =0
Input Clamp Voltage VGG :
VIK or -18 MIN - -2 | - -1,2 - -1.2 v
GND : - ' ‘
Quisscent Supply. . . o vee o : ‘
Current, MSI. . . 1cCC or 0 MAX - 8 - |- 80 - 500 MA
A GND oo
Additional Qulescent Supply R : .
Current per Input Pin AICC | 34Vt MAX - 1.8 - 18 - 2 mA
TTLinputs High, 1 Unit Load o :
* Not more than ‘one dutput should be shorted at one time, Tést duration should not exceed 100ms.

t Inputs that arg not measured are at VGC or GND,
FCT Input Loading: All inputs are 1 unit load. Unit load I8 AICC limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.




CD54/74FCT2952A

Prerequisite for Switching

+25°C 0°C to +70°C -55°C to +125°C
PARAMETER SYMBOL | VCC (V) TYP MIN MAX MIN MAX UNITS

Clock Puise Width '

CPA, CPB 5t - 3 - 3 - ns
Setup Time

An, Bn to CPA, CPB tSu 5 - 2 - 25 - ns

CEA, CEBto CPA, CPB tSu 6 - 3 - 3 - ns
Held Time

An, Bnio CPA, CPB 5 . 2 - 2 . ns

CEA, CEBto CPA,CPB 5 - 2 - 2 -
1 5V: min. Is at 4.5V., min. is at 4,76V for 0°C 1o +70°C, typ. Is at 5V.
Switching Specifications FCT Series: tr, tf = 2.6ns, CL = 50pF, RL - See Figure 4

+25°C 0°C to +70°C ] -55°C to +125°C
PARAMETER SYMBOL VCC(v) | TYP MIN MAX MIN MAX | UNITS

Propagation Delays

CPA, CPB to Bn, An tPLH, t(PHL 5t 5.5 4 10 2 11 ns
Output EnableTims

OFEA or OEB to An or Bn PZL, tPZH 5 5.5 1.5 10.5 1.5 13 ns
Output Disable Time

OEA or EB to An or Bn tPLZ; tPHZ 5 5.5 1.5 10 1.5 10 ns
Power Dissipation Capacitance CPD§ - 56 Typical pF
Min. (Vatley) VOHV During Switching of Other VOHV 5 0.5 Typlcai at +25°C v
Outputs (Output Undar Test Not Switching) See Figure 1
Max. (Peak) VOLP During Switching of Other VOLP 5 1 Typical at +25°C v
Qutputs (Qutput tndar Test Not Switching) Sas Figure 1
Input Capacitance ' ci . . - 10 ; 10 pF
Input/Output Capacitance Cwo - - - 16 . 15 pF

1 5V: min. is at 5.5V, max, 18 at 4.5V.

BV: min. Is at 5.25V for 0°C to +70°C, max. is at 4.75V for 0°C 1o +70°C, typ. is at 5V
§ CPD, measured per function, I8 usad to detarmina tha dynamic power consumption. PD (per package} = VCC ICC + T (VCG2 1i CPD +

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

AICG = flow through Glirrgnt X unit load

CL = output load capacitance
D = duty cycle of input high
fo = output fraquancy

fl = input freguency
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PARAMETER MEASUREMENT INFORMATION

/— A — _ Vél-!

OTHER NOTES:

OUTPUTi _ o VoL " 1, YOLP is measured with respact to a ground reference near the
- output under test. VOHV Is measured with respect to VOH.
¢ VOH 2. Input puises have the following characteristics:
QUTPUT 4 \j__\,__ — — —  VOHV PRR < 1MHz, tr = 2,5ns, tf = 2.5ns, skew 1ns,
UNDER o

TEST 3. R.F. fixture with 700-MHz design rules required. G should be
e e e — —— - VOoLP soldered into test board and bypassed with 0.1uF capagcitor. Scope

—"—/\J—“"' T T T T T T T VoL and probes require 700-MHz bandwidth.

Figure 1 - Simuitaneous switching transient waveforms.

INPUT

INPUT LeveL

LEVEL An OR Bn-
CPA(CPB)

10% .
15U {L)
CPB CR.CPA
Bn{An}
Figure 2 - CD54/74FCT2952A propagalion delay times. Figure 3 - Setup and hold times.
f
tr= 2,5n8 tf = 2.5ne tr, tf = 2,508 ? vGC
av e — —
ouTRUT ' 0% Vi= av o
pisaste -5V -
GND — s — — — e — - 10% : 50::1
OUTPUT: LOW TO e PZL : - |PULSE z, D.U.T.
OFF TO LOW - IPLZ | i R 3.5V GEN _ 5008
o L S R T A i
4 -'_'" tPHZ —mi  {PZH e - L : l ! L
oav X Q— o “;2_:; 1.5¢ =
OUTPRUT: HIGH TO R GND
QFF TO HIGH
OUTPUTS OUTPUTS QUTPUTS
ENABLED DISABLED ™ T ENABLED
TEST SWITCH POSITION
tPLZ, tPZL, CPEN DRAIN . : CLOSED
- tPHZ, tPZH, tPLH, tPHL OPEN

Figure 4 - Three-state propagation delay times and test circuil.




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 TI PRODUCTS 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 1998, Texas Instruments Incorporated



