% HARRIS FCT Interface Logic

HARRIS - RCA - GE - INTERSIL
CD54/74FCT540, CD54/7T4FCT540AT
CD54/74FCT541, CD54/7T4FCT541AT
July 1990
541 540
s 2 -~ »  Octal Buffers/Line Drivers, 3-State
Al ——e p— Y1 Y1
* = =™ ™ CD54/74FCT540, CD54/74FCT540AT - Inverting
r PR CD54/74FCT541, CD54/74FCT541AT - Non-Inverting
Aq ] — va4  va
as 2 vs ¥s
as =& 2 ve Yo
ar 2 v v Type Features:
OE1 ——‘—l 19 ‘g::: :; m Buffered inputs
OE2 m» Typical propagation delay:
FUNCTIONAL DIAGRAM 6.4ns @ VoC = 5V, TA = +250C, Cr = 50p (FCT540, FCT541)

The CD54/74FCT540, 540AT, 541 and 541AT octal buffers/ Family Features:
line drivers use a small~-geometry BICMOS technology. The
output stage is a combination of bipolar and CMOS transistors
that limits the output-HIGH level to two diode drops below FCTXXXAT Types - 30% faster than FAST/AS/S with
Vce. This resultant lowering of output swing (OV to 3.7V) signiticantly reduced power consumption

reduces power bus ringing (a source of EMI) and minimizes m 64/48-mA output sink current {commercial/extended
Ve bounce and ground bounce and their effects during industrial)

simultaneous output switching. The output configuration also 8 Output voltage swing limited to 3.7V @ Voo = 5V
enhances switching speed and Is capable of sinking 48 to 64 ® Controlled output-edge rates

milliamperes. m Input/output isolation to Vo

m BiCMOS technology with low quiescent power
The CD54/74FCT540 and 540AT are 3-state buffers having
two active-LOW output enables. The CD54/74FCT541 and
541AT are non-inverting 3-state buffers having two active-
LOW output enables.

’ SCR-latchup-resistant BICMOS process and circult design
w FCTXXX Types - Speed of bipolar FAST*/AS/S;

* FAST is a registered trademark of Fairchild Semiconductor Corp.

TECHNICAL DATA

The CD54/74FCT540, 540AT, 541 and 541AT are supplied in TRUTH TABLE

20-lead dual-in-line plastic packages (E suffix) and in 20-lead .

dual-in-line small-outline plastic packages (M suffix). Both INPUTS OUTPUTS
package types are operable over two temperature ranges: — —

Commercial (0°C to +70°C) and Extended Industrial (-5650C OE1 OE2 An FCT540/AT | FCT541/AT
to +1250C). L L H L H

The CD54FCT540 and 541 are also available in chip form (H H X X Zz Zz
suffix). These unpackaged devices are operable over the X H X Z z
-550C to +1250C temperature range. L L L H L

H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial

Z = HIGH Impedance
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File No. 2383 CD54/74FCT540, CD54/74FCT540AT

CD54/74FCT541, CD54/74FCT541AT
MAXIMUM RATINGS, Absolute-Maximum Values:

DO SUPPLY-VOLTAGE (VGG) « ¢t vvtunennteasancnstnntuntonresaatoncassnesnasesesonsssnsssesrssentesossosnssnsosvenes ~0.5V to 6V
DC INPUT DIODE CURRENT, I (FOF VI < =0.5V) &t tuntetitiitatastettnnnrnenenrasensasassesseesvenensasnssnsscosassscnannones -20mA
DC OUTPUT DIODE CURRENT, 1K (Tor VO € =0.5V) 111ttt it ietietneetenaseneriesnesassnsanesessernssoseeseseasesesensonss -50mA
DG QUTPUT SINK CURRENT Por OUIPUE PN, B0 « it iiiitetin ettt ter e aaieeneraasneansnnteetarosesnseneseennenseneesesanss +70mA
DC QUTPUT SOURCE CURRENT Par OUIDUEPIN, [ .o vviinttittit it e tetieeeeeeneunrensenreresesnsacsseennensenansssnnas -30mA
DOV G CURRENT (LG G -t et v vt tietiietiie ittt it st st e aessts et aaeastnssanaanasrancrnssasscnesenennrnnaeeans 140mA
DC GROUND CURRENT (IGND) - -+« -« cereresasenstterennnnmeetoncssnsancaremsoeemsunsnseescetsesanssonsenesssroranseeees 528mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTa=-550C 10 +1000C (PACKAGE TYPE E) ...iuuiuiinititiareneenenaaeeeaeeieunensenesareseensoasnnsnnsosareesesane 500mwW

For Ta = +100°C to +125°C (PACKAGE TYPE E) Derate Linearly at 8mW/0C to 300mwW

FOr TA==550C 10 +700C (PACKAGE TYPE M) ...\ttt ireetciieetiaeeaieeaaaetanrennecausetanssancennanennesenesenns 400mwW

FOrTA=+7009C 10 +1250C (PACKAGE TYPE M). ... iciiiiniiiineetetnrnanenneisnenerssnessssonnns Derate Linearly at 5mW/9C to 70mwW
OPERATING-TEMPERATURE RANGE (Ta)

PACKAGE TYPEE, M ...ttt it iiiiacnrasnenenictcnnnncnnn -550C to +1259C
STORAGE TEMPERATURE (Tgtg) -659C to +1500C
LEAD TEMPERATURE {(DURING SOLDERING):

Atdistance 1/16in. £ 1/32in.(1.59mm = 0.79mm) from caSe for 108 MAXIMUM . .. ..ottt ittt it iiaiatintieearaeienarannnes +2659C

Unitinserted into PC board min. thickness 1/16 in. (1.59mm) with solder contacting lead ips only . ........covviiruireeneernennens +3000C

RECOMMENDED OPERATING CONDITIONS:

The following are normal operating ranges for these devices. For maximum reliabllity, devices should always be operated within
these ranges.

LIMITS
CHARACTERISTIC MIN MAX UNITS
Supply-Voltage Range, Voo*: CD74 Series, Ta = 09C to 70°C 4.75 5.25 v
CD54 Series, Ta =-559C to +1250C 45 55 v
DC Input Voltage, V| 0 vce v
DC Output Voltage, Vo 0 <Vgoe v
Operating Temperature, Ty -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv 0 10 ns/V
* Unless otherwise specified, all voltages are referenced to ground.
CD54/74FCT540, CD54/74FCT540AT TYPES CD54/74FCT541, CD54/74FCT541AT TYPES
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File No. 2383 CD54/74FCT540, CD54/74FCT540AT

CD54/74FCT541, CD54/74FCT541AT
STATIC ELECTRICAL CHARACTERISTICS
FCT Serles: 74FCT Commercial Temperature Range, 0°C to +70°C; Vgg max = 5.25V, Vo min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +1259C; Vo max = 5.5V, Vo min = 4.5V

TEST AMBIENT TEMPERATURE (Ta)
CONDITIONS +250C 09C to +700C  |-550C to +125°C
CHARACTERISTICS iV} |lo(mA) [Vcc (V)| MIN MAX MIN MAX MIN MAX | UNITS
High-Level Input Voltage 45
VIH to 2 - 2 - 2 - \'
5.5
Low-Level Input Voltage 45
ViL to - 08 - 08 - 08 \
55
High-Level Output Voltage VoH ViHor -15 MIN 24 - 24 - - - \)
viL -12 MIN 24 - - - 24 - v
Low-Level Qutput Voltage VoL Vi or 64 MIN - 0.55 - 0.55 - - \'
viL 48 MIN - 0.55 - - - 0.55 \'
High-Level Input Current hH Voo MAX - 0.1 - 1 - 1 pA
Low-Level Input Current I GND MAX - -0.1 - -1 - -1 pA
3-State Leakage Current I0zZH Vee MAX - 05 - 10 - 10 pA
lozL GND MAX - -0.5 - -10 - -10 pA
Short-Circuit Output Voo or
Current * los GND MAX -60 - -60 - -60 - mA
Vo=0
input Clamp Voltage Vee
VIK or -18 MIN - -1.2 - -1.2 - -1.2 v
GND
Quiescent Supply vee
Current, MSI lcc or 0 MAX - 8 - 80 - 500 pA
GND
Additional Quiescent Supply
Current per Input Pin Alcc | 34avt MAX - 16 - 16 - 2 mA
TTL inputs High, 1 Unit Load

* Not more than one output should be shorted at one time. Test duration should not exceed 100ms.
t Inputs that are not measured are at Vi or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is Algc limit specified in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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Flle No. 2383 CD54/74FCT540, CD54/74FCT540AT

CD54/74FCT541, CD54/74FCTS541AT
SWITCHING CHARACTERISTICS

FCT Serles: t, t; = 2.5ns, C = 50pF, Ry - See Figure 3

CD54/74FCT540, 541 I CD54/74FCT540AT, 541AT
AMBIENT TEMPERATURE (Tp)
0%Cto =-559C to 09Cto ~550C to
l+250C +70°C +1250C +259C +709C +125°C
Vee
CHARACTERISTICS SYMBOL | (V) | TYP MIN | MAX | MIN | MAX | TYP MIN | MAX | MIN | MAX ] UNITS
Propagation  FCT540/AT |tppH,tpHL | 5t 8.4 2 8.5 2 9.5 ns
Delays: 4
Data to FCT541/AT ot | 5 | & 2 8 2 9 L oNT ACT ILO\L{;E ns
Outputs L £S IFF o
Output Disableto Output  |tpztpz | 6 | 70 | 2 | o5 | 2 | 128 r AVAIL ns
Output EnabletoOutput | tpzntpzL [ 5 | 7.5 2 10 2 | 108 I ns
Power FCT540/AT Cpp§ - 37 Typical 37 Typical pF
Dissipation
Capacitance FCT541/AT CpD§ - 40 Typical 40 Typical pF
Min. (Valiey) VoHv
During Switching of Other VoHvV
Outputs {Output Under Test See 5 0.5 Typical @ +250C Vv
Not Switching) Figure 1
Max. (Peak) VoL p
During Switching of Other VoLP
Outputs (Output Under Test See 5 1 Typical @ +25°C \
Not Switching) Figure 1
Input Capacitance Cj - - 10 - 10 - - 10 - 10 pF
3-State Output Capacitance Co - - 15 - 15 - - 15 - 18 pF
{5V: min. is @ 5.5V §Cpp. measured per function, is used to determine the dynamic power consumption.
max. is @ 4.5V Pp (per package) = VGG Icc + E (Vo2 f Cpp + Vo2 fo C + Ve Alcg D) where:
5V: min. is @ 5.25V for 09C to +70°C Vce = supply voltage
max. is @ 4.75V for 09C to +700C Al = flow through current x unit load
typ.is @ 5V C = output load capacitance

D = duty cycle of input high
fo = output frequency
fj = input frequency
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File No. 2383

PARAMETER MEASUREMENT INFORMATION

CD54/74FCT541, CD54/74FCT541AT

NOTES:

1. VoLp is measured with respect to a ground reference near the
output under test. VOHy is measured with respect to VoRH.

2. Input pulses have the following characteristics:
PRR < 1MHz, t, = 2.5ns, t = 2.5ns, skew 1ns.

3. RF. fixture with 700-MHz design rules required. IC should be
soldered into test board and bypassed with 0.1uF capacitor. Scope
and probes require 700-MHz bandwidth.

Figure 1 - Simultaneous switching transient waveforms.

|— t§= 2.5ns

tr= 2.5n8-—=| ]-—— ——’ [e— t§{= 2.5n8
outeur _ > . Pt 90%
15V | __ N
DISABLE -
GND ) — 10%
—_— —_
OUTPUT: LOW TO
OFF TO LOW ty, ty= 2508 7 Vee
vy | V)= 3v
-l L 0
:'ﬁ _____ = zghSE z o D.U.T.
oav 4 - o — - 18V SRy
OUTPUT: HIGH TO . MGND  Rr=z,
OFF TO HIGH 1
OUTPUTS OUTPUTS OUTPUTS
ENABLED DISABLED ENABLED =I_.
TEST SWITCH POSITION
tpLZ, tPZL, OPEN DRAIN CLOSED
tPHZ, tPZH. tPLH, 1PHL OPEN

Figure 3 ~ Three-state propagation delay times and test circuit.

4-35

CD54/74FCT540, CD54/74FCT540AT

l TECHNICAL DATA n




