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Features

Function, pinout, and drive
compatible with 1'CT and F logic
FCT-C speed at 6.2 ns max. (Com'l)
FCT-A speed at 7.8 ns max, (Com'l)
Reduced Yy (ypivelly — 2.2V
versions of equivalent FCT functions
Edge-rate control circuitry for
significantly improved noise
characteristics

Power-off disable feature

¢ Matched rise and fal} times

¢ Fully compatible with TTL input and
output logic levels

64 mA (Com’]l),

32 mA (Mil)

32 mA (Com’)),
12 mA (MY

e Three-State outputs
Functional Description

The FCTI9IT is a reversible modulo-16
binary counter, featuring synchronous

* Sink current

Source current

4-BTUJD0wn Binary Counter

counting and asynchrenous presetting,
The preset allows the FCT191T to be
used in programmable dividers. The
count enable input, terminal count
output, and ripple clock output make
possible a variety of methods of

implementing multiusage counters. In the
counting modes, stale changes are

initiated by the rising edge of the clack.
The outputs arc  designed with a
power-off disable feature to allow for live
insertion of hoards.

s ESD > 2000V
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Pin Description
Eme Description
(4] Counl Enabie Input (Active LOW)
cp Clock Pulse fnput (Active Rising Edge)
P Parallcl Data loputs
TL Anynicheonous Pardlel Toad Tnput (Active LOW)
uD Up/Down Count Control Inpul
Q Flip-Flop Outputs
RC Ripple Clock Qutput {Active LOW)
TC Termina! Count Output
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KC Function Tablet!!

Mode Select!'!

Maximum Ratings!* 4]

Inputs Outputs Inputs
CE CP T/l RC PL | CE [ U/D | CP Mode
L. 1r H r H L L r Count Up
H X X H H L H g Count Down
X X I. H L X X X Preset (Asynchronous)
H H X X No Change (Hold)

{Above which the useful [ife may be impaired. For user guidelines,  Static Discharge Voltage ........................ >200tV
not tested.) {per MIL-STD-883, Method 3015)
Stom»ge TeMPErabuie . covsvsissmssmssss —65°Cto +150°C Operating Range
Ambient Temperuture with
Power Applied ..................o.... -65°Cto +135°C Ambient
Supply Voltage to Ground Potential . ...... .. =05V to +7.0V Range Range Temperature Vee
DClInput Voltage .. ............... ... ~05Vto +7.0V Commercial |~ CT 0°Cto +70°C SV = 5%
DC Quiput Yoltage ... ... .. =05V 0o +T.0V Commercial | T, AT —40°C 10 LR5°C AV = SOL
DC Output Current (Maximum Sink Current/Pin} . ... 120 mA Militaryl3] All ~55°Cto ~125°C | 5V = 10%
Power Dissipation ... . .. ... o 0.5W
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Typl% | Max. | Unit
VoH Output HIGH Voltage Vee=Min., loy=-32 mA Com’l 2 A%
Vee=Min.. lnn=~15mA Com’l 24 3.3 v
Vee=Min, Ipg= —12 mA Mit 24 33 v
Vol Output LOW Voltage Vee=Min, Igp =64 mA Com’l 3.3 0.55 v
Vee=Min, IoL=32 mA Mil 0.3 0.55 Y
Vin Input HIGH Voliage 2.0 \Y
Vi Input LOW Vollage 0.8 Vv
Vi Hysterecic 7! All inputs 0.2 v
Vik Input Clamp Diode Voltage Vee=Min, [[y=-18 mA ~0.7 -1.2 \%
Iy Input HIGH Current Vee=Max., V=V S A
T Input HIGH Current Vee=Max., Viy=2.7V x] uA
I Input LOW Current Vee=Max., Vin=05V +1 uA
I Output Short Circuit Current®! | Vee=Max., Vour=0.0V —60 -120 | =225 mA
Tewon: Power-OMf Nisahle Vee=0V, Vioor—a.5V + ] A
Capacitancel’)
Parameter Description 'l‘yp.lﬁ] Max. Unit
Cin Input Capacitance 5 10 pF
Cour Output Cupacitance 9 12 pF
Notes:

D = [IIGH Voltage Level. L = 1 OW Voltage Level. X = Don't Care.

lJl = LOW-to-HIGH clock transition. =[.ow Pulse.

2. TCis gencrated internally.

3. Unless otherwise noted, these limits are over the operating free-air
wmpetalure runge,

4. Unused inputs must always be connected (o an appropriate logic vol-
age level, preferably cither V¢ or ground.

5. Tais the “instani on®” case lemperature.

6. Typical values are at Voe=5.0V, T4 =+25"C ambient.

7  Thic paramater & guarantzed hut nnt tested.
R, Not more than one output should be shorted at a time. Duration of

short should not exceed one second. The use of high-speed test
apparatus and’or sample and hold technigues dre preferable in order
to minimize internal chip hcating and more accuratcly reflect
operational values. Otherwise prolonged shorting of a high output
may raise the chip temperature well above normal and thereby cause
invalid readings in other parametric tests. In any sequence of
parameter tests, [og tests should be pertormed last
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Swilching Charactertsiics Over the Uperaling Range
FCT191T FCT191AT
Military Commercial Military Commercial
) . ) Fiﬁ'
Parameter Description Min ' | Max. | Min.I"3] [ Max. | Min.[13] | Max. | Min.13] | Max. | Unit | No.l14]
IPLI Propagation Delay 5 N 5 < . <
iy CP oG, 1.5 16.0 .S (240 1.5 10.5 1.5 7.8 ns 1,5
lpry Propagation Delay 2.0 16.0 1.5 14.0 2.0 12.2 1.5 11.8 ns 1,5
LpPHL. CI'to TC
e Prapagation Delay 1.5 12.5 1.5 8.5 1.5 10.0) 1.5 8.5 ns LS
. CPto RC
tpILH Propagation Delay 2.0 8.5 1.5 8.0 2.0 8.0 1.5 7.2 ns 1,8
P CTito RC
PIH Propagation Delay 4.0 225 1.5 20.0 4.0 14.7 1.5 13.0 ns 1,5
thin U/ to RC
P Propagation Delay 3.0 13.0 1.5 11.0 30 8.5 1.5 7.2 ns 1,5
tp11L, U o TC
tp1LH Propagation Delay ] 16.0 I 14.0 1.5 10.4 1.5 9.1 ns 1,5
P P, to Qy
tpr Propagation Delay 30 14.0 2.0 13.0 3.0 9.1 2.0 85 ns 1,5
e, PLto Q,
(s Scl—UP Time 6.0 540 5.0 4.0 ns 4
HIGH or LOW
Py to PL
11 Hold Time 1.9 1.5 l.5 1.5 ns 4
HIGH or LOW
P, 10 PL
156 Set-Up Time LOW {5 10.0 9.5 9.0 ns 4
Cl to CP
U3 Hold Time LOW 0 0 0 0 ns 4
Cri w CF
s Set-Up Time 12.0 12,0 10.0 10.0 ns 4
HIGIH or LOW
U/Dto CP
Or Hold Time 0 0 0 0 ns 4
HIGH or LOW
UmwCp
tw PL. Pulse Width LOW 8.5 6.0 8.0 55 ns 5
lw Clock Pulse Widthl®l 741 5.0 6.0 4.0 ns 5
HIGH or LOW
(RI'M Recovery Time 7.5 6.0 6.5 5.0 ns 6
Pl.to CP
Nates:
13 Mivimum limils are guaranteed but not tested on Propagation Delays. 14, See “Parameter  Measurement  Information™ in the  General

Intormation Section.
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Power Supply Characteristics

Parameter

Description

Test Conditions Typ.®! | Max. | Unit

lec

Quiescent Power Supply Current

Vee=Max, Viy<0.2V, i1 02 mA
VINZ Ve—0.2V

Al

puts HIGH)

Quicscent Power Supply Current (TTL in-

Vee=Maix., Vin=3.4V/[9
=0, Outputs Open

&
)
>

mA

leen

Dynamic Power Supply Currentl 101

Vee=Max., One Bit Toggling, Preset 0.06 0.12 mA/
Maode, 50% Duty Cycle, Outputs Open, MHz
MR=V¢e=SR,
PL=CE=U/D=CP=GND,
ViN=0.2V or VN = Vee=-0.2V

“Total Power Supply Currentl!]

Vee=Max, Preset Mode, 04 0.8 mA
50% Duty Cycle, Outputs Open,
One Bit Toggling at f; =5 MHz,
Pl =CF=1]/D=CP=GND.
Vin=Vee, Vin=GND

Voe=Max., Preset Mode, 0.7 1.8 mA
S50 Duty Cycle, OQutputs Open,
One Bit Toggling at f; =5 MHz,
V|N=1.4V ar V“\; =GND

Vee=Max., Preset Mode, 1.3 261121 1 mA
50¢%: Duty Cycle, Outputs Open,
Four Bits Toggling at f; =5 MHz,
PL=CTi=U/D-CP—GND,
Vin=VYee ViN=GND

Voe=Max., Preset Mode, 23 661121 [ mA
50%: Duty Cycle, Outputs Oper,
Four Bits Toggling at f; =5 MHz,
PL=CE=U/D=CP=GND,
Vin=3.4V or ViN=GND

Notes:

Y. Per TTL driven input (Vin=34V); allother inputs at Ve or GND. N1 = Number of TTL inputs at Dy
113, "This parameter is not dirgctly lestable, but is derived tor use 1 1otal gy = Dynamic Current causard by an inpun transition paic
Power Supply calculations.

11 =
I¢: =
lper =

Al

Dy =

louiescent + Lineuts + loynamic
lec+AlCCDN+ [oep(fp2 = GNY)
Ouieseent Current with CMOS input levels
Power Supply Current for a TTL HIGH input
(Vin=3.4V)

Duty Cyele tor 1T inputs HIGH

(HLH or LHL}
= Clock frequesnicy for regisicred devices, otherwise zero
1 = Input signal frequency
N| = Number of inputs changing at f)
All currents are in milliamps and all frequencies arc in megahertz.
12. Values for these conditions arc examples of the Ioc formula. These
Jimits are guaranteed but not tested.
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Switching Characteristics Over the Operating Range (continued)
FCTI91CT
Military Commercial
N

Parameter Description Min.[13] [ Max. | Min.'3 [ Max. | Unic | No.f1Y
E!:”i Propagation Delay CP to Qg 1.5 8.4 1.5 6.2 ns LS5
tpy bt Propagation Delay CP to TC 1.5 98 1.5 94 ns 1.5
tp1L

tes Propagation Delay CP to RC 1.5 7.9 1.5 6.8 ns 1,5
1P,

1pLH Propagation Detay CE to RC 1.5 6.4 1.5 6.0 ns 1,5
teEL

}m " Prapagation Delay U/D 10 RC 25 11.7 1.5 1.0 ns 1.5

PHL

tpr Propagation Delay U/D to TC 1.5 6.8 1.5 6.1 ns 1,5
e,

[p]H Propagation [Delay P, 10 Q, 1.5 83 15 7.7 ns 1,5
Ly

tor b Propagation Delay Pl to O, 2.0 7.3 2.0 72 ns 1.5
i,

151, Set-Up Time, HIGH or LOW, P to PE .0 3.3 4
Liq Hold Time, HIGH or LOW, P, to PL 1.5 1.0 ns 4
tsL Ser-Up Time LOW, CE to CP 7.6 7.2 ns 4
(4 Hold Time LOW, CE to CP 0 [\ ns 4
51 Set-Up Time, HIGH or LOW, G/D (o CP 85 8.0 ns 4
[TF Hold Time, HIGH or LOW, U/D to CP 0 0 ns 4
Ty PL Pulse width LOW 0.0 bR} ns 3
lw Clock Pulse Width!® HIGH or LOW 5.0 4.0 ns 5
LM Recovery Time PIL. to CP 5.0 4.5 ns 6
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Ordering Information

Speed Package Operating
{ns) Ordering Code Name Package Type Range
6.2 CYZ4ECTI9ICTPC Pl 16-Lead (300-Mil) Molded DIP Commercial
CYT4FCTIYCTOC Ql 16-Lead (150-Mily QSOP
CY74FCTI91CTSOC S] 16-Lead (300-Mil) Molded SOIC

84 CYSMECTIIICTDMB D2 16-Lead (300-Mil) CerDIP Military
CYS4FCTIYICTLMB Lol 20-Pin Square l.eadless Chip Carrier

78 CY74FCTIOATRC Pl I6-Lead (3(0-Mil) Molded DIP Commercial
CYZAFCTIOIATQC o1 16-Lead (150-Mil) QSOP
CYTAFCTIYIATSOC St 16-Lead (300-Mil) Molded SOIC

10.5 CYS4AFCTI9IATDMB D2 l6-Lead (300-Mil) CerDIP Mititary
CYS4FCTIOIATLMB L6l 20-Pin Square Leadless Chip Carreer

120 CYZFCTI9ITPC Pl 16-Lead (300-Mil) Molded DIP Commercial
CY74ECTIVITOQC Q1 16-1.ead {150-Mil) QSOP
CY7Z4FCTI9ITSOC S! 16-[.ead (300-Mil) Molded SOIC

6.0 CYS4Y'CTI9I TDMB D2 lo-Lead (30-Mil} CerDiP Military
CYSFPCTIVITIMRB L6 20-Pin Square Leadless Chip Carrier
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