—_—

INTEGRATED DEVICE 97 ﬂ 4825771 0002270 1 r

" 4825771 INTEGRATED DEVICE 97D 02270 D 7T-%5-23-/7

FAST CMOS IDT54/74FCT161/A
SYNCHRONOUS IDT54/74FCT163/A

i) dt PRESETTABLE
- cd DeviceTechnoo BINARY COUNTERS

FEATURES: DESCRIPTION:
o IDT54/74FCT161/163 equivalent to FAST ™ speed; The IDTS4/74FCT161/163 and IDT54/74FCT161A/163A are
IDT64/74FCT161A/163A 35% faster than FAST high-speed synchrggous modulo-16 binary counters built using
¢ Equivalent to FAST™ output drive over full temperature and advanced CEMOS ™, a dual metal CMOS technology.They are
voltage supply extremes synchronously presettable for application in programmable divid-
- ers and have two types of count enable inputs plus a terminal count
* low =48mA (commerclal), 32mA (r.nllltary) output for versatility In forming synchronous multi-stage counters.
® CMOS power levels (SpW typ. static) Tha IDT54/74FCT161 and IDT54/74FCT161A have asynchronous
¢ TTL input and output level compatible Master Reset inputs that override all other inputs and force the out-
¢ CMOS output level compatible puts LOW. The IDT54/74FCT163 and 10T54/74FCT163A have
™ Synchronous Reset inputs that override counting and parallel
* Substantially lower Inputcurrentlevels than FAST (SpAmax.) loading and allow the outputs to be simultaneously reset on the
e JEDEC standard pinout for DIP and LCC rising edge of the clock.
® Product available In Radiation Tolerant and Enhanced versions
o Military product compliant to MIL-STD-883, Class B
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CEMOS [s a trademark of Integrated Device Technology, Inc,
FAST Is a trademark of Fairchild Semiconductor Company
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PIN CONFIGURATIONS
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ABSOLUTE MAXIMUM RATINGS T 45-23-17

SYMBOL RATING COMMERCIAL| MILITARY | UNIT
Terminal Voltage
Vygam | With Respect to -05t0 +7.0 |-05t0 +7.0| V
GND
T e e 0to +70 |-85t0 +125| °C
Tons || prmperalure -651t0 +125 [-6510 +135| °C
Storage " - °
Tsta Temperature 55 o +125 65 to + 150 C
Pr Power Dissipation 0.5 05 w
lout DC Output Current 120 120 mA
NOTE:

1. Stresses greater than those listed Uinder ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. This is a stress rat-
ing only and functional operation of the device at these or any other
conditions above those Indicated In the operational sections of this
specification is notimplied. Exposure to absolute maximum rating con-
ditions for extended periods may affect reliability.

CAPACITANCE (T,= +25°C, t = 1.0MHz)

SYMBOL| PARAMETER(Y |CONDITIONS| TYP, | MAX.| UNIT
Cin Input Capacitance Vin = OV 6 10 | pF
Cour | Output Capacitance | Vour = OV 8 12 pF

NOTE:

1. This parameter Is measured at characterization but not tested.

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Vg = 0.2V, Vg = Vg - 0.2V

Commerclal: T, = 0°Cto +70°C; & = 5.0V+5%
Military: T, = -65°C o +125°C; V,, = 5.0Vx10%

SYMBOL PARAMETER TEST CONDITIONS™ MIN. | TYP.® ) Max. | uNiT
Vi Input HIGH Level Guaranteed Loglc High Level 20 -~ - ]
ViL Input LOW Level Guaranteed Logic Low Level - - 0.8 v

=V - - 5
e Input HIGH Current ¥ = Veo
v = 2.7V - - 5[
Voo = Max. pA
Vi = 0.5V - - -5
he Input LOW Current
V = GND - - 5
Vi Clamp Diode Voltage Vo = Min., Iy = -18mA - -07 | -12 v
los Short Circuit Current Voo = MaxP®, V= GND -60 | -120 - mA
Voo = 3V, Uy = Vi or Vie, lon = -32 pA Vue | Vee -
low = -300pA v, V. Z
Vou Output HIGH Voltage Vee = Min. | 12mA MIL 2Hj :: v
Vin = Vwor Vi o - - -
lop = -15mA COM'L., 24 43 -
Voc = 3V, Vin = Vi of Vg, loL = 300pA - GND | Mc
for = 300pA - 1 GND | V¢
Voo Output LOW Voltage Veg = Min, v
oL = 32mA MIL. - 0.3 0.5
Vin = Vhor Vi o
lopr = 48mA COM'L. - 0.3 0.5
NOTES:

1. For conditions shown as max. or min., use appropriate value specified under Etectrical Characteristics for the applicable device type.

2. Typieal values are at Ve = 5.0V, +25°C ambient and maximum loading.

3. Not more than one output should be shorted at one time. Duration of the short circult test should not exceed one second.

4. This parameter is guaranteed but not tested.
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POWER SUPPLY CHARACTERISTI
Vic = 0.2V, Mye = Voo - 0.2V

CS (IDT54/74FCT161/A)

T-48-23-11

TEST CONDITIONS ¥

SYMBOL PARAMETER MIN. [ TYP® [ max. [ uNIT
Veg = Max,
leo Quiescent Power Supply Current lec = Vhict M £ Vi - 0.001 1.5 mA
fep =4 =0" "
Power Supply Current per Vee = Max,
Alee TTL input HIGH Vi = 3.4V - 05 20 mA
Veg = Max,
Outputs Open
Load Mode Vi > V.
leco Dynamic Power Supply Current) | CEP = CET = PE = GND IN = YHe - 0.15 025 | mA/MHz
MR =V Vin < V¢ (FCT)
One Bit Toggling
50% Duty Cycle
Vec = Max.
- Outputs Open Vin 2 Ve 5
Load Mods Viu < Mo (FCT) - 375 | 7759
) {cp = 10MHz s
T I [C] 50% Duty Cycle
e otal Power Supply Cunen@ CEP = CET = PE = GND mA
=Vee
Four Bits Toggling Viy = 3.4Vor - 50 | 12751
atfj = 5SMHz Vin = GND
50% Duty Cycle
POWER SUPPLY CHARACTERISTICS (IDT54/74FCT163/A)
Vic = 0.2V: g = Ve - 0.2V
SYMBOL PARAMETER TEST CONDITIONS ? MIN. | TYP® | Max. | unIT
Voo = Max.
lee Quiescent Power Supply Current Ve 2 Vho' M < Vi - 0.001 1.5 mA
fep = =0
Power Supply Current per Veg = Max,
Ale | 17U Input HIGH Vi = 3.4V - 05 | 20 | ma
Vee = Max.
Outputs Open
Load Mode Vi > V.
lcco Dynamic Power Supply Current*} | CEP = CET = PE = GND N = YHe - 0.15 0.25 | mA/MHz
SR = Ve Vin S Vic (FCT)
One Bit Toggling
50% Duty Cycle
Vec = Max.
Qutputs Open Vi 2 Ve
Load Mode \/[N < Vo (FCT) - 3.75 7.75%
fep = 10MHz N =
T P Suppl (G} 50% Duty Cycie
le otal Power Supply Current g.EP = CET = PE = GND mA
= Veo
Four Bits Toggling Viy = 3.4V or - 50 |12.781
atfj = 5SMHz Vin = GND
50% Duty Cycle
NOTES:
1. For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicabie device type.
2. Typical values are at Voo = 5.0V, +25°C ambient and maximum loading.
3. Per TTL driven input (Viy = 3.4V); all other Inputs at Vec of GND.
4. This parameter is not directly testable, but is derived for use In Total Power Supply calculations.
5. Values for these conditions are examples of the leg formula. These fimits are guaranteed but not tested.
6. lc = louescent + lnputs + lovnamc
Io = lec + Alog DuNp + leop (fepf2 + § Ny)
lec = Quiescent Current
Alge = Power Supply Cumrent for a TTL High Input (Vy = 3.4v)
D,, = Duty Cycle for TTL Inputs High
Ny = Number of TTL inputs at Dy
lecp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)
fep = Clock Frequency for Register Devices (Zero for Non-Register Devices)
1, = Input Frequency
N, = Number of Inputs at f,
All currents are in milliamps and all frequencies are in megahertz.
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DEFINITION OF FUNCTIONAL TERMS TRUTH TABLE®
PIN NAMES ESCRIPTION 1 ACTION ON THE RISING
IN NAME ° SRM | PE | CET | CEP CLOCK EDGE (8)
CEP Count Enable Parallel Input L X X X Reset (Clear) .
CET Count Enable Trickle input H L X X Load (Pn—* Gn)
" . H H H H Count {Increment)
CP Clock Pulse Input {Active Rising Edge) H H L X No Ch;nge (Hold)
MR (161) Asynchronous Master Reset Input (Active LOW) H H X L No Change (Hold)
SR ('163) Synchronous Reset Input (Active LOW) NOTES:
Po.s Parallel Data Inputs 1. For FCT163/163A only.
- 2. H = HIGH Voltage Level, L = LOW Voltage Level, X = Don't Care
PE Parallsl Enable Input (Active LOW)
Q.3 Flip-Flop Outputs
TC Terminal Count Output

SWITCHING CHARACTERISTICS OVER OPERATING RANGE

IDT54/74FCT161 IDTS4/74FCT161A
IDT54/74FCT163 IDT54/74FCT163A
0 MiL COM'L. MIL. COM'L.
TYP® TYP®
MIN{| MAX. | MINS)| MAX. MIN.| MAX. | MIN.2)| MAX.

teH Propagation Delay CP to O,
tenL FE InputHIGH) 70 | 20 |15 20 |110 | a5 | 20 |75 | 20} 72| s
tpH Propagation Delay CP to Qn
forr, {PE Input LOW) 70 | 20 |100) 20 [ 95 | 45 | 20 | 65} 20 | 62 ns
t Propagation Del
o Rl aund 100 | 20 |165| 20 | 150 | 65 | 20 |108| 20 | 98 | ns
t Pro| ation Del
o e eTe Y 45 | 15 |90 | 15 | 85 | 30 | 15 {59 | 15 |85 | ns

Propagation Delay MR to Q
terL ropeg °?F1°s?}' ©Hn g0 | 20 |140 | 20 {130 | 59 | 20 j9o1 | 20 | 85 ns
ton, Propagation Selay 80 | 20 {125 | 20 | 115 | 52 | 20 |82 | 20 | 76} ns
tsy(H) | Set-up Time, RIGH or LOW
teoll) P, toCP 50 [ 55 | - | 50 - 40 | 45 | - | 40 | - ns

C_ = 50pF
ty(H) Hold Time, HIGH or LOW L
(L) P toCP A, = 5000 20 | 20 - |15 - 15 | 20 | - 15 | - ns
tgu(H) | Set-up Time, HIGH or LOW
hattt BE or SR 1o CP 110 |18 | - [ vs | - g0 |18 | - | 95| - ns
ty(H) | Hold Time, HIGH or LOW
s PE or 3R to CP 20 | 15 - 115 - 15 15 | - 15 | - ns
tsu(H) | Set-up Time, HIGH or LOW
teo(L) CEP or CET to CP 10 |130 ] - |15 | - g0 | 110 | - | 958 | - ns
th(H) Hold Time, HIGH or LOW -
L) CEP or CET to CP 0 0 0 - 0 o -] 0 - ns
tw (H) Clock Pulse Width {Load)
t (L) HIGH or LOW 50 | 50 - | 50 - 40 | 40 | - | 40| - ns
tw (H) Clock Pulse Width (Count) _ _
tw () HIGH or LOW 6.0 8.0 70 - 5.0 7.0 6.0 - ns
iy | TR Pulse Width, LOW 50 | 50 | - |50 ] — ] 40 L a0 | =) a0} - ne
(F161)

Recovery Time MR to CP
trem (F164) 60 | 60 - | 80 - 50 | 50 | - | 50 | - ns
NOTES:

1. See test circuit and waveforms.

2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. Typlcal values are at Vec = 5.0V, +25°C amblent and maximum loading.
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ORDERING INFORMATION

IDTXXFCT XXX X X
Temp. Range Oevice Type Package Process

Blank

161A
163A

74

T-45-23-17

Commercial
MIL-STD-883, Class B

Plastic DIP

CERDIP

Leadless Chip Carrler
Small Outline IC
CERPACK

Synchronous Binary Counter
with Asynchronous Master Reset
Synchronous Binary Counter
with Synchronous Reset

Fast Synchronous Binary Counter
with Asynchronous Master Reset
Fast Synchronous Binary Counter
with Synchronous Reset
-65°Cto +125°C

0°Cto +70°C
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