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Product Features

* PI74FCT161/163/2161/2163T are pin-compatible with

bipolar FAST™ Series at ahigher speed and lower power

consumption

* 25Q seriesresistor on al outputs (FCT2XXX only)

e TTL input and output levels

* Low ground bounce outputs (25Q series only)

* Extremely low static power
* Hysteresis on al inputs

* Industrial operating temperature range: -40°C to +85°C

* Packages available:
- 16-pin 150 mil wideplastic QSOP(Q)
- 16-pin 150 mil wideplastic SOIC (W)
- 16-pin 300 mil wide plastic SOIC (S)

Functional Block Diagram

High Speed CMOS Synchronous
4-Bit Binary Counters

Product Description

Pericom Semiconductor’s PI74FCT series of logic circuits are
producedinthe Company’ sadvanced 0.6 micron CM OStechnol ogy,
achievingindustry leading speed grades. All PI74AFCT2X XX devices
have a built-in 25Q series resistor on all outputs to reduce noise
owing to reflections, thus eliminating an external terminating
resistor.

The PI74FCT161T and PI74FCT163 are high speed CMOS
synchronous presettable 4-bit binary counters. The 161 has an
asynchronousclear, the 163 hasaclocked synchronous clear. Data
is preloaded or the counters count on the rising edge of the clock.
Count enableinputsand terminal count outputsallow thesecounters
to be cascaded without loss of speed. Preset inputs override count
inputs, and clear inputs override both preset and count inputs. All
inputs have clamp diodes for undershoot noise suppression. All
outputs have ground bounce suppression.
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. PI74FCT161T/163T
’D PB?ICDM (25Q SERIES) PI74FCT2161T/2163T
4-BIT BINARY COUNTERS

Pin Description

Pin Name 1/0 Description
D3-D0 I Data Inputs
Q3-Q0 @] Data Outputs
CP I Clock
MR | Master Reset
CEP I Counter Enable
CET I Count and TC Enable
TC @) Terminal Court
PE I Parallel Load Enable
FunctionTable
I nputs Outputs
Q3-Q0 Function
MR | PE | CP | CEP| CET DI 161 163 TC
L X X X X X L L | Clear 161
L X 1 X X X L L |Clear 163
H L 1 X X D3-DO | D3-DO | D3-DO | X | Load Data
H | H 1 H | H X Q+1 Q+1 | X |Count
H H 1 L X X Q X | Count Inhibit P
H H 1 X L X Q X | Count Inhibit T
H H X X H X F F H | Court = 1111
H H X X H X O-E O-E L |Count# 1111
H H X X L X X X L | TC Inhibit
Notes:
1. H = HighVoltageLevel
L = LowVoltgelLevel
X = Don't Care
Z = Highlmpedance
1 = LowtoHigh
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() PERICOM'

PI74FCT161T/163T
(25Q SERIES) PI74FCT2161T/2163T
4-BIT BINARY COUNTERS

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)

Storage TEMPEIALUNE .....cccveiveerereeeeiesieeeseeeee e e e e e —65°C to +150°C
. . . o o Note:
Ambient Temperature with Power Applied..........ccoceervniencenene. -40°Cto +85°C | giresees greater than those listed under MAXIMUM
Supply Voltage to Ground Potential (Inputs & Vcc Only) .......... —0.5V to+7.0v | RATINGSmay cause permanent damagetothe
. device. Thisisastressrating only and functional

Supply Voltage to Ground Potential (Outputs & D/O Only) ....... -0.5V to +7.0V operation of the device at these or any other condi-

DC INPUL VOITAOE ...t -0.5V to+7.0V | tionsabovethoseindicatedintheoperational sections

of thisspecificationisnot implied. Exposureto

[T @@ 111 01U O 4 = o | TSR 120mA absolutemaximum rating conditionsfor extended

POWES DiSSIPALION ....c.vveieiereereee s 0.5W | periodsmay affect reliability.

DC Electrical Char acteristics (Over the Operating Range, Ta =-40°C, Vcc = 5.0V +5%)

Parameters Description Test Conditions®) Min. | Typ@ | Max. | Units
VoH Output HIGH Voltage | Vcc = Min., VIN = VIH or ViL loH = -15.0mA 24 3.0 \%
VoL Output LOW Currert | Vec = MiN., VIN = ViH or ViL loL = 48mA 0.3 0.50 \V
VoL Output LOW Current | Vec = MiN., VIN = VIH or ViL | loL = 12mA (25 Ohm Series) 0.3 0.50 \%

VIH Input HIGH Voltage Guaranteed Logic HIGH Level 20 \Y
ViL Input LOW Voltage Guaranteed Logic LOW Level 0.8 LA
IiH Input HIGH Current | Vcc = Max. VIN = Vce 1 mA
I Input LOW Current | Vce = Max. Vin = GND -1 A
lozH High Impedance Vour = 2.7V 1 A
Vce = Max.

lozL Output Current Vour = 0.5V -1 A
Vik Clanmp Diode Voltage | Vcc = Min, Iin = -18mA -0.7 -12 | pA
loFF Power Down Disable | Vcc = GND., Vout = 4.5V - - 100 | pA
los Short Circuit Current | Vee = Max.®), Vout = GND -60 -120 mA
VH Input Hysteresis 200 mv

Capacitance(Ta=25°C, f =1MHz)

Parameters® Description Test Conditions | Typ. | Max. | Units
CiN Input Capacitance VIN = 0V 6 10 pF
Cout Output Capacitance Vout = 0V 8 12 pF

Notes:

1. For Max. or Min. conditions, usethe appropriate val ues specified under Electrical Characteristics for the applicabledevicetype.

2. Typica valuesareat VCC =5.0V, +25°C ambient and maximum |oading.

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

4. Thisparameter isdetermined by device characterization but isnot production tested.

T CrataSireetttrom
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. PI74FCT161T/163T
’D PB?ICUM (25Q SERIES) PI74FCT2161T/2163T
4-BIT BINARY COUNTERS

Power Supply Characteristics

Parameters Description Test Conditions™® Min. | Typ@ | Max. | Units
Quiescent Power _ VIN = VHc;
lec Supply Current Vee =Max. VIN 2 VLic; 0.1 500 KA
Supply Current per

= = ©)
Accp Inout @ TTL HIGH Vee =Max VIN = 3.4V 0.5 25 mA

Vce =Max., Outputs Open
Supply Currert per | OE = GND VIN = Vc; mA/
Input per MHZY | T/R = GND or Ve Vin = GND 015 | 025 | o

One Bit Toggling, 50% Duty Cycle

lcep

VIiN = Vcc; 5
Ve =Max., Outputs Open VIN = GND 20 4.00
fi = 10 MHz, 50% Duty CycLe
T/R=0E=GND
Ore Bit Toggling
ViN = 3.4V 53 5.06)
ViN= GND ) )
Total Power
lc Supply Current® mA
VIN = Vcc; 5
Vce =Max., Outputs Open ViN = GND 35 6.5
fi = 10 MHz, 50% Duty Cycle
T/R=0OE=GND
Eight Bit Togdling
ViN = 3.4V 55 14509
ViN = GND ) )

Notes:

For conditionsshown asMax. or Min., use appropriate value specified under Electrical Characteristicsfor the applicabledevice.
. Typica valuesareat Vcc=5.0V, +25°C ambient.

Per TTL driveninput (Vin = 3.4V); al other inputsat Vcc or GND.

. Thisparameter isnot directly testable, but isderived for usein Total Power Supply Calculations.

. Valuesfor these conditions are examples of the lcc formula. Theselimitsare guaranteed but not tested.
Ic =IQUIESCENT + lINPUTS + IDYNAMIC

Ic=lcc + Alcc DHNT + Icep (fer/2 + fiNY)

Icc = Quiescent Current

Alcc = Power Supply Current for aTTL High Input (Vin = 3.4V)

DH = Duty Cyclefor TTL InputsHigh

NT = Number of TTL Inputsat DH

Icep = Dynamic Current Caused by an Input Transition Pair (HLH or LHL)

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices)

fi = Input Frequency

Ni = Number of Inputs at fi

All currentsareinmilliampsand all frequenciesarein megahertz.
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. PI74FCT161T/163T
’D PB?ICUM (25Q SERIES) PI74FCT2161T/2163T
4-BIT BINARY COUNTERS

Switching Char acteristics(Over Operating Range)

JI6IT 2165 | Z161AT 2teoar | 01CT163CT
Symbol |  Description® Conditions Min. | Max. | Min. | Max. Min. Max. | Units
tcro ?g?jggfic(’gsﬁ?y R Esmomm| 20 | 95 | 20 | 62 20 | 56 | s
oo oot e T | | 20 | o -
wre | o ey | R Ssoopm| 20 | 13 | 20 | 85 | 20 | 78 |
Wre | o i | R Ssooprm| 20 | 14 | 20 | a1 s
terre | e o | | 20 | 15 | 20 | 98 | 20 | 88 | ms
teee |crare o | e s | 15 | 85 | 15 | s 15 | 50 | s
e | e oY | e oo | 18 | 15 | 15 | 75 15 | 68 |
Notes:

1. MinimumsTest Circuit and Waveforms.
2. Minimum limits are guaranteed but not tested on Propagation Delays.
3. PI74FCT2161 isavailable only by minimum special order.
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. PI74FCT161T/163T
’D PB?ICUM (25Q SERIES) PI74FCT2161T/2163T
4-BIT BINARY COUNTERS

Timing Characteristics(Over Operating Range)

161, 163, 161A, 163A, 161C, 163C,
Symbol Description Conditions 2161, 2163 2161A ,2163A 2161C ,2163C Units
Min M ax Min M ax Min M ax
ts Bﬁi ie;“p Time 5.0 40 35
t gf‘tt":‘) 'éc;',d Time 15 15 15
teH gg‘fﬁfgg‘o Time 115 95 85
o |Gomemeresee | :
N TR T P R I R PV
tt"s;:' %fﬁ—!f;’"éﬁ”‘e 15 15 15
tcpw ﬁ'l‘g'f' Zt'ieovv‘(;dth(l) 5.0 40 3.0
tMRW (I\f_GRLRiztl)Pulse Wik 5.0 4.0 3.0
tMRW %ORS‘F:,""(’%LTZ'T;S) 6.0 5.0 4.0

Notes:
1. See Test Circuit and Waveforms

Pericom Semiconductor Corporation
2380 Bering Drive » SanJose, CA95131+1-800-435-2336 ¢ Fax(408)435-1100¢ http://www.pericom.com
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