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Features Description

* CD54/74FCT240, CD54/74FCT240AT - Inverting The CD54/74FCT240, 240AT, 241, 244 and 244AT three-

state octal buffers/line drivers use a smali-geometry

* 3054'”4':?1-241' CDS4/74FCT244, CDS4/TAFCT244AT - BiCMOS technology. The output stage is a combination of

on-nverting bipolar and CMOS transistors that limits the output-HIGH
¢ Buffered inputs level to two diode drops below VCC. This resuitant lowering
. . . of output swing (OV to 3.7V) reduces power bus ringing (a

* Typical Propagation Delayb source of EMI) and minimizes VCC bounce and ground
4.1ns at VCC = 5V, TA = 257°C (FCT240AT, FCT244AT) 15 nce and their effects during simultaneous output

* SCR-Latchup-Resistant BiCMOS Process and Circuit switching. The output configuration also enhances switching
Design speed and is capable of sinking 48mA to 64maA.

* FCTXXX Types - Speed of Bipolar FAST®/AS/S; The CD54/74FCT240, 240AT, 244 and 244AT have active-
FCTXXXAT Types - 30% Faster Than FAST/AS/S with LOW output enables (10E, 20E). The CD54/74FCT241 and
Significantly Reduced Power COnsumption CD54/74FCT241AT have one active-LOW (10E) and one

. active-HIGH (20E) output enable.

* 48mA to 64mA Output Sink Current (Commer-
cial/Extended Industrial) Functional Diagram

» Qutput Voltage Swing Limited to 3.7V at VCC =5V 241,244 240

1a0 —2 12 yvo Vo
‘e Controlled Output-Edge Rates 181 —4 15 v1 17
1a2 —2 112 yv2 vz

* Input/Qutput Isolation to VCC 1A3 13 ;2 wa V3

» BiCMOS Technology with Low Quiescent Power 32 13 7 ::(1) :_‘1’

202 —13 S 2v2 33
. . 2a3 — 2 —2v3 V3
Ordering Information un2m 24 T8 VG = 20
GND =10
PART NUMBER TEMP. RANGE (°C) PACKAGE 20E 20E
0 - 1

CDs4/74FCT2408 3510 125,010 70 20LaPDIP CD54/74FCT240, CD54/74FCT240AT TRUTH TABLE

CD54/74FCT240ATE -551t0 125, 0to 70 20 Ld PDIP INPUT INPUT OUTPUT

CD54/74FCT241E -55t0125,0t070 |20 Ld PDIP T0E, 20E A v

CD54/74FCT244E -5510 125,00 70 20 Ld PDIP L L H

CD54/74FCT244ATE -55t0125,0t070 |20 Ld PDIP L H L

CD54/74FCT240M -55t0 125,010 70 20 Ld SOIC s X Z

CD54/74FCT240ATM -55t0 125,010 70 {20 Ld SOIC CD54/74FCT244, CD54/74FCT244AT TRUTH TABLE

CDS54/74FCT241M -5510 125,010 70 |20 Ld SOIC _INPUT_ INPUT ouTPUT

CD54/74FCT244M -551t0 125,010 70 20 Ld S0IC 10EL2OE C :

CD54/74FCT244ATM -5510 125,010 70 20 Ld SOIC L m L

CD54/74FCT240SM -5510 125,010 70 20 Ld SSOP H X Z

CD54/74FCT241SM -5510125,0t0 70 20 Ld SSOP

CD54/74FCT241 TRUTH TABLE

CDS54/74FCT244SM -551t0 125,0t0 70 20 Ld SSOP INPUT OUTPUT INPUT OUTPUT

CD54FCT241H -55 to 125 L L L L X z

CD54FCT244H -55 to 125 L H H H L L

H X z H H H
NOTE: H = High Voltage Level, L = LOW Voltage Level
X = Immaterial, Z = HIGH Impedance
FAST® is a registered trademark of Fairchild Semiconductor Corporation.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow praper IC Handling Procedures.
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Flle No. 2227 CD54/74FCT240, CD54/74FCT240AT, CD54/74FCT241,

CD54/74FCT244, CD54/74FTC244AT
MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE (VGE) +cvvveveracennenannns seeenenes teteesecsetarcrcnccnsnresanaasanas Ceesessisencantosansenanes -0.5Vtoev
DC!NPUTDIODECURRENTI|K(forv|<-05V) Ceecaesrisasnannans sresssees et et aeteeaeneneraeneracentonnnnns Creecencneranna -20mA
DC QUTPUT DIODE CURRENT, Igk (for Vo <-0.5V) .. Ceseseanans Cereesecsravenananacncenes cesesresesaanaas treeesarasens -50mA
DCOUTPUTSINKCURRENTperOutputPln,lo e et e e e teete et nstiaecnttcnsanenennenantooncnos teseenenan O, +70mA
DC OQUTPUT SOURCE CURRENT per Qutput Pin, IO tereitireiittcnetrnnnrennans tesetssciecncnannnnoan Ceeeetsitnacaantenannenn -30mA
DCVCC CURRENT{ICG) e enennnennn teveasnananaans teeenae tesesnesacsencaneae Ceevessrsresenansenns Cereiressanasnessenaoee .. 140mA
DC GROUND CURRENT (IGND) ----- B . 528mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ta =-550C to +1009C (PACKAGE TYPEE) +.uovvrivrceeennnnencnnss G e et et ceeeareatataeteasatenerncntncasaocnesonne .. S00mwW

For T4 = +1009C to +1259C (PACKAGE TYPEE) e v eerernrcnnsn trasrstseancccuncncannan teseanee Derate Linearly at 8mW/9C to 300mwW

For Tp =-550C to +700C (PACKAGE TYPEM) ...ovvvenrnnnnnnns. erees teessesennncanens teeeseaeastanatsetetrocnrrannnnnns 400mw

For Ta = +709C t0 +1250C (PACKAGE TYPEM). .o tiiiriveinennnennnrenennnaanns Ceerrareriarenas Derate Lmeariy at 6mW/0C to 70mw

FOr Ta = =559C 10 +700C (PACKAGE TYPE SM) ..o iiniiittttiieeereenenanaaseensneennneerinnarasseesansssenneseeeensnenin 500mw

For Ta = +709C 10 +1259C (PACKAGE TYPE SM) . tutuitneeetntenransnnennsnemnrasesonnnnni, Derate Linearly at 8.6mwW/0C to 135mwW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE E, M, SM . ittt itittittraasaeannrennnterannoesenesocnsaneneesenssesnnseeaii, -550C t0 +125°C
STORAGE TEMPERATURE (Totg) vveremmnieiier ittt iieetiaenarenanens G eeeeeenstanantnatasatareanarnranann -850C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18in. £ 1/32in. (1.59mm % 0.79mm) from case for 108 MAXIMUM . .« e nneeenennsnnenennernrnennns teetisternsneen +2650C

Unit inserted into PC board min. thickness 1/16 in. (1.59mm) with solder contactinglead tipS only .. ...vveeviiireiiinniniinananan +300°C

RECOMMENDED OPERATING CONDITIONS:

The following are normai operating ranges for these devices. For maximum reiiability, devices shouid always be operated within
these ranges.

CHARACTERISTIC MIN MAX UNITS
Supply-Volitage Range, Voo™ CD74 Series, Ty = 09C to 70°C 4.75 5.25 v
CD54 Series, Ta ==559C to +1259C ’ 4.5 5.5 v
OCInput Voltage, V) 0 Vee v
OC Qutput Voitage, Vo 0 <Vee v
Operating Temperature, Ta -55 +125 oC
Input Rise and Fall Slew Rate, dt/dv 0 10 . ns/V

" Uniless otherwise specified, all voitages are referenced to ground.

CD54/74FCT240/240AT TYPES CD54/74FCT241 TYPE CD54/74FCT244/244AT TYPES
TO—EE ~ 20] veg 1—OEE I EVcc 1—05E ~ EVcc
140 (2] E]ﬁa 140 E E]zoe 140 2] [19] 20€
2va3 (3] 18] 1vo 2v3 E (5] 1vo 2va [3] [18] 1vo
1A1 E 1__1] 2A3 1a1 3] E 2A3 1a1 [3] E 2A3
2v2 E 6] Tv1 2v2 3] [16] 1v1 2v2 5] 6] 1v1
1A2 [E [15] 242 142 [6] 5] 2a2 142 6] [15] 242
2 [7] EW& 2v1 E (4] 1v2 2v1 [7] 4] 1v2
143 8] [13] 2a1 143 3] [13] 241 143 3] [13] 2a1
2vo 3] 12] 73 2vo 3] 2] 1v3 2vo 3] (2] 1va
GND [10 (1] 2a0 Gno [ig [11] 240 ano o] 1] 240
TERMINAL ASSIGNMENT TERMINAL ASSIGNMENT TERMINAL ASSIGNMENT

' e —B{' EN —B{' EN l

2 | > IAVALLE 2| > v 8 2 | > v 8
4 18 4 | 16 4 [ 18
8 | 14 6 | 14 e 14
a 12 8 12 8 12
19 0 CL—-jEN 19 m,‘ 19 1 mN

" | D v 9 11 | D v 9 11 \ D v 9
13 7 13} 7 13 7
15 [ 5 18 5 15 [ 5
17 N3 17 3 17 3
IEC LOGIC SYMBOL IEC LOGIC SYMBOL IEC LOGIC SYMBOL
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* File No. 2227 CDS§4/74FCT240, CD54/74FCT240AT
CD54/74FCT241

CDS54/74FCT244, CD54/74FCT244AT
STATIC ELECTRICAL CHARACTERISTICS

FCT Series: 74FCT Commercial Temperature Range, 0°C to +709C; Vg max = 5.25V, Voo min = 4.75V
54FCT Extended Industrial Temperature Range, -55°C to +1259C; Vo max = 5.5V, Voo min = 4.5V

TEST AMBIENT TEMPERATURE (Ta)
CONDITIONS +250C 00C t0 +709C |-559C to +1259C
CHARACTERISTICS ViVl llo(mA) |Vec (VY| MIN MAX MIN MAX MIN MAX | UNITS
High~Level Input Voltage 45 : .
ViH to 2. - 2 - 2 - v
55 ’
Low-Level Input Voltage 45
ViL to - 0.8 - o8 - 0.8 \
55
High-Level Qutput Voltage VOH ViH or -15 MIN 2.4 - 2.4 - - - V'
ViL -12 MIN 24 - - - 24 - \
Low-Levei Output Volitage VoL Viy or 64 MIN - 0.55 - 0.55 - - v
viL 48 MIN - 0.55 - - - 0.55 v
High-Level Input Current hH Veeo MAX - 0. - 1 - 1 pA
Low-Level Input Current- e GND MAX - -0.1 - -1 - -1 uA
3-State Leakage Current lozh Vee MAX - 0.5 - 10 - 10 HA
lozL GND MAX - -0.5 - -10 - -10 uA
Short-Circuit Qutput Vegor
Current * los GND MAX -80 - -80 - -60 - mA
Vo=0
Input Clamp Voltage Vee
VIK or -18 MIN - -1.2 - -1.2 - -1.2 \
GND
Quiescent Supply Vee
Current, MSt lce or 0 MAX - 8 - 80 - 500 WA
GND
Additional Quiescent Suppiy
Current per Input Pin Alcc | 8.4Vt MAX - 1.6 - 1.8 - 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 Vo or GND.

FCT Input Loading: All inputs are 1 unit load. Unit load is Algg limit specitied in Static Characteristics Chart, e.g., 1.6mA max. @ +70°C.
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CD54/74FCT540, CD54/74FCT540AT, CD54/74FCT241, CD54/74FCT244, CD54/74FCT244AT

Switching Specifications FCT Series 1r, tf = 2.5ns, C_ = 50pF, R|_ - See Figure 2

+25°] o0°Cto -55°Cto | +25° 0°C to -55°C to
c +70°C +125°C c +70°C +125°C
Vee
PARAMETER SYMBOL| (V) | TYP | MIN | MAX ] MIN | MAX | TYP | MiN | MAX | miN | max JuNITS

Propagation Delays
Data to Outputs  FCT240/AT {tp y.tpHL| 51 5 1.5 8 1.5 9 44 | 15 | 56 | 15 | 6.7 ns

FCT241 teLH.tPHL| 5 4 156 | 65 1.5 7 - - - - - ns

FCT244/AT {tp ot | 5 |45 15|65 15| 7 §3s 1553|1562 us

Output Enable FCT240/AT {tpz. . tpzH{ 5 7 1.5 10 15 | 105} 4.7 1.5 6.2 1.5 7.7 us
Times

FCT241 tpzt . tpzH| 5 55 1 1.5 8 15 | 85 . - - - - ns

FCT244/AT | tpzL.tpzH| 5 6 1.5 8 15185} 48 | 15 | 65 ) 15| 78 ns

Output Disable ~ FCT240/AT [tpiztpz] 5 | 6 | 15 |95 15| 10| o | 15|56 15 ] 65} us

Times
FCT241 tprz.tpHz| 5 4.5 1.5 7 15175 - - - - - ns
FCT244/AT {tp 2. tpHz| 5 s 151 7 15| 75 45 | 15 {58 15| 68 | ps
Power Dissipation FCT240/AT | Cpp§ - 38 Typical 38 Typical pF
Capacitance
FCT241 Cpp$§ . 33 Typical - pF
FCT244/AT | Cpp$§ 35 Typical 35 Typical pF
Min. (Valley) Vony During Switch- | Vopy 5 0.5 Typical at +25°C v
ing of Other Outputs (Output Under See
Test Not Switching) Figure 1
Max. (Peak) Vop During Switch- |  VoLp 5 1 Typicai at +25°C v
ing of Other Outputs (Output Under See
Test Not Switching) Figure 1
Input Capacitance C - - - 10 - 10 - - 10 - 10 pF
3-State Output Capacitance Co - - - 15 - 15 - - 15 - 15 pF

T 5V: min. is at 5.5V, max. is at 4.5V.
5V: min. is at 5.25V for 0°C to +70°C, max. is at 4.75V for 0°C to +70°C, typ. is at 5V

§ Cpp. measured per function, is used to determine the dynamic power consumption. Ppy (per package) = Vg loe + Z (Vo2 fi Cpp + V02 fo
CL + Vg Algg D) where:
Ve = supply voltage
Algg = tlow through current x unit load
CL = output load capacitance
D = duty cycle of input high
fo = output frequency
fi = input frequency
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Flle No. 2227

CDS4/74FCT240, CD54/74FCT240AT
' CD54/74FCT241

- CD54/74FCT244, CD54/74FCT244AT
PARAMETER MEASUREMENT INFORMATION '

OTHER
OUTPUTS

NOTES:
1. VoLp is measured with respect to a ground reference near the
output under test. VoHy is measured with respect to Vop.

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

3. R.F. fixture with 700-MHz design rules required. IC should be

OUTPUT
UNDER
TEST

c——— ——————-VorP soldered into test board and bypassed with 0.1uF capacitor. Scope
,\J tTT T T T T T T T Voo and probes require 700-MHz bandwidth.
Figure 1 - Simultaneous switching transient waveforms.
tym 2508 ’—— ! e— ty= 2508
av —— _——— - 90%
outPuT . | T
DISABLE GND —_—— —— — — — 10%
QUTPUT: LOW TO — P2l e
OFF TO LOW \pLz \ 3.5V ty, tg= 2.5ns ? VCC
— - 1.5V
03V-—"___ l —————£ vy :J_L3V
T PHZ ™ —ad 'PZH e 0
1 PULSE
— e _ ] = o D.U.T.
oav 4 ﬂZ sV GEN a
OUTPUT: HIGH TO |WGND  poaz T
- i T = °
OFF TO HIGH | T
OUTPUTS QUTPUTS QUTPUTS ¢ e
ENABLED ™ DISABLED ENABLED _T_
TEST SWITCH POSITION
tprz, tpzL, OPEN DRAIN CLOSED
tPHZ, tPZH, PLH: tPHL OPEN
Figure 2 - Three~state propagation delay times and test circuit.
t r= 2.5n8 —=y |—<— —-t [ ff = 2.5ns
ineur SV ———-——*i%---—————-w*'
A 1.5V — ot —_———
GND [—__—— —_ — —  10%
QUTPUT
Y  FCT240 ‘\_ R N A
; GND
tpHL —] l‘— —= = tpy
tppy —= r— tpHL
1.5v
OUTPUT GND
Y  FcT2a
FCT244
Figure 3 - Propagation delay times.
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