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54F190 Asynchronous Presettable BCD/Decade Up/Down Counter
54F191 Asynchronous Presettable 4-Bit Binary Up/Down Counter

Military FAST Products Product Specification
FEATURES contains four master/slave flip-flops with ORDERING INFORMATION
» Synchronous, reversible counting Inter%al gatmgh and steanng loglc to DESCRIPTION ORDER CODE
« BCD/decade — 54F190 provide asynchronous preset and- syn- SoER
chronous count-up and count-down oper- | Geramic DIP 54F19
4-bitblnary —54F191 ation. The 54F191 is similar, but is a 4-bit S4F191/BEA
. sasg:gl?ll;;nous parallel load binary counter. Ceramic Flat Pack gjl;}g%g;ﬁ
) i Asynchronous parallel foad capability per- 5AF190/B2A
* Count enable control for mits the counter to be preset to any de- | Ceramic LLCC B4F191/B2A
synchronous expanslon sired number. Information present on the
¢ Single up/down control input parallel Data inputs (D, - Dy) is loaded into
the counter and appears on the outputs
DESCRIPTION when the Parallel Load (PL) input is Low.
The 54F190 is an asynchronous presetta-  As indicated inthe Mode Select Table, this
ble up/down BCD decade counter. it Operationoverrides the counting function.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE ]
54F(U.L) LOAD VALUE
CE Count enable Input (active low) 1.0/3.0 20pA/1.8mA
CP Clock pulse Input (active rising edge) 1.0/1.0 20pA/0.6mA
Do-Da Parallel data inputs 1.0/1.0 20pA/0.6mA
PL Asynchronous parallef load input (active low) 1,0/1.0 20pA/0.6mA
U/ ) Up/down count control input 1.011.0 20pAJ0.6mA
Qo - Q3 Flip-flop outputs 50/33 1.0mA/20mA
RC Ripple clock output {active low) 50/33 1.0mA/20mA
TC Terminal count utput {active high) 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load (U.L.) is defined as: 20pA in the High state and 0.6mA in the Low state.

PIN CONFIGURATION LOGIC SYMBOL
54F190 54F190
Dy E e E Vee " 15 1 10
o ] ) 0 i
PL Oy Dy Dy
% [3] i cp 5 — uD l—
CE [4] 1] xC
o [5] [12] 1o e
1w —ce 6 | 12
o, [g] 1] T % 0 0
o [7] 1 02 1 ]
axo (8] 3] 0y s 2 s
For LLCC Pin Assi see JEDEC  No. 2 For LLCC Pin Asal, seo JEDEC rd No, 2
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" " ‘ 4F190, 54F191
CounterSusr191/p2a"0 0 O 5 ’
PIN CONFIGURATION LOGIC SYMBOL
54F191 54F191
0, [1—4, -/ 8] vec o151 f0 9
oy [T 78] Do l | I l '
3] o S—U,DFE Dp Dy Dy Danco—-m
e E E o 4 —q CE
UIDE ETC 14 —jCP TC p— 12
o [2] ] Pt G Q & o
o [0 il v B
GND 8] 9] Dg 3 2 8 7 i
For LLCC Pin Assi; 326 JEDEC Standard No. 2 For LLCCPin A see JEDEC No.2

Counting is Inhibited by a High level on the
Count Enable (CE) input. When TE is Low, in-
ternal state changes are initiated.

Overflow/underflowindications are provided by
two types of outputs, the Terminal Count (TG}
and Ripple Clock (RT). The TC output is nor-
mally Low andgoes Highwhenacircuitreaches
Zero in the count-down mode or reaches 9" in
the count-up mode for 54F190 and reaches
“{6*in the count-up mode for 54F191. The TC
output wiil remain High until a state change o¢-
curs, either by counting or presetting, or until
U/D is changed. Do not use the TC outputas a
clock signal because it is subject to decoding
spikes.

The TG signal is used internally to enable the
HC output. When TC is High and TE Is Low, the
RGfollows the Clock Pulse (CP) delayed by two
gate delays. The AT output essentially dupli-
cates the Low clock pulse width, although
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delayedin time by two gate delays. This feature
simplifies the design of multi-stage counters, as
indicated in Figures 1a and 1b. In Figure 1a,
each KT outputis used as the Clock input for
the next higher stage. When the clock source
has a limited drive capability this configuration
is particularly advantageous, since the clock
source drives only the first stage. Itis only nec-
essary to inhibitthe first stage to prevent count-
inginall stages, since aHigh signal on TEinhib-
its the RC outputpulse asindicatedin the Mode
Sslect Table. The timing skew between state
changes in the first and last stages is repre-
sented by the cumulative delay of the clack as it
ripples through the preceding stages. This s a
disadvantage of the configuration in some
applications.

Figure 1b shows a method of causing state
changes to occur simultanecusly in all stages.

183

The AT outputs propagate the carry/bomow
signalsin ripple fashion and all Clackinputs are
drivenin parallel. The Low state duration of the
clockin this configuration must be long erough
to allow the negative-going edge of the carry/
borrow signal to ripple through to the last stage
before the elock goes High. Since the RT output
ot any package goes High shortly afterits CPin-
putgoes High, thereis no suchrestrictiononthe
High state duration of the clock.

In Figure 1¢, the configuration shown avoids
ripple delays and their associated restrictions.
Combining the TC signals from all the preced-
ing stages forms the CE input signal for a given
stage. An aenable signal must be included in
each carry gate in order to inhibit counting. The
TC output of a given stage s not affected by its
own CE, therefare, the simple inhibit scheme of
Figure 1a and 1b does not apply.
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Countat-191/p2a"0,0 0 54F190, 54F191
DIRECTION . '
CONTROL L L
uo hiid uD HC —]uo R p—
ERKOE —————( CE TE >_| —d TE
CLOCK cp cP i cp
a. N-Stage Counter Using Ripple Clock
DIRECTION .- . .
o L '_ L
uD o] L] RC D RC p— -
ENABLE —————] TF '—c TE |*c TE
cp cp - cp
CLOCK
b. Synchronous N-Stage Counter Using Ripple Carry Borrow
DIRECTION
CONTROL
ENABLE
—— oD Lo o L]
= D= |
— cp Tc — ¢ Tc . —cp Ve p— - -
CLOCK
c. Synchronous N-Stage Counter with Parallel Gated Carry Borrow
Figure 1
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Counters - 54F190, 54F191

0 [0 "54F191/B2A ] [1 1]

LOGIC DIAGRAM

{15 () (10) ©®)

PI:(“)

mQDo

w®
cp(‘_’Dc‘
J
q Sp
u
(12), (13) @ @) () [y]
HC 16 9 Q4 ] a3
Voo = Pint6
GND « Fing
{) = Pinnumbers 54F190
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" ' 54F190, 54F191
Countal-191/p2a"0,0 0 2
LOGIC DIAGRAM
Do Dy D2 D3
{1%) (L) (10) L]
PL (1)
>
un @Do. J
I S - .
(" , | | 1 [
oo >0 - .| =1
Jd 3{, K J é{, K AN
-q Sp Rp “q Sp Rp —q Sp Rp
[} a T a a a
L | L | | I
(13) (12) (&) (2) (6) (7-)
WC 1C Qo Q Q3
Voo = Pints '
GND « Pin8
() = Pinnumbers 54F191
MODE SELECT — FUNCTION TABLE, 54F190, 54F191
OPERATING MODE INPUTS OUTPUTS
PL un CE CP Dy Q,
Parallel load l[ § ;(( § }I:I h
Countup H L | 1 X count up
Count down H H | T X count down
Hold "do nothing® H X H X X _nochange
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TC AND RT FUNCTION TABLE, 54F190

INPUTS TERMINAL COUNT STATE T OUTPUTS
/D CE ] Qq ]

I r-rr-rr-x
FXTTITr-rITT
£ x xc x x(Q
rr‘rI.IIQ
- X X X
- X X X9

r~rrI>ITIXI

H

gxzxc = x|F

TC AND RT FUNCTION TABLE, 54F191

INPUTS TERMINAL COUNT STATE OUTPUTS
umn CE CP Qg Qq Q. Q; TC RC

H H X H H H H L H
L H X H H H H H H
L L i H H H H l u
L H X L L L L L H
H H X L L L L "H H
H L r L L L L { uw

H = High voltage level steady state

L = Low woltage love! steady state

I = Low voltage level one set-up time priar to Low-to-High clock transition

X = Don'teare

T = Low-to-High clock transition

U = Lowpulse CoL

4 = High-to-Low clock transition -

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful lifa of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER 7 RATING UNIT
Vee Supply voltage range 05t +7.0 \
Vi Input voltage range ) ) -0.5to +7.0 v
h Input current range -30t0 +6.0 mA
Vo Voltage applied to output in High output state range 0510 +5.5 v
lo Current applied to output in Low cutput state 40 . mA
Tsta Storage temperature range ) ] -65to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER - LIMITS UNIT
) - ) Min Nom | Max
Veo Supply voltage ) 45 50 58 v
Vi High-level input voltage ’ 2.0 v
Vi Low-level input voltage 0.8 v
1k | Inputclamp cument -18 mA
lon High-level output current ' -1 mA
low Low-leve! output current 20 mA
Ta Operating {ree-air temperature range ' -55 ) +126 °C
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[ 0 "54F191/B2A"0 O O

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-alr temperature range unless otherwise noted,)
|

SYMBOL PARAMETER TEST CONDITIONS! LIMITS UNIT
) Min Typ? Max
N Vee = Min, Vi = Max,
Vou High-level output voltage lon = Max, Vi = Min 25 v
. Vco = Min, V|L = MaX.
VoL Low-level output voltage oL = Max, Vis; = Min 0.35 0.50 \
Vi Input clamp veltage Voo = Min, §j = Ik -0.73 -1.2 \
It Input current at maxi- | CE input - Voo =Max, Vi=7.0V ) 0.3 mA
mum input voltage Other inputs 0.1 mA
"] High-level input current | TE input Veo = Max, Vi=2.7V 60 RA
Other inputs 7 20 pA
In, Low-level input current | TE input Veo = Max, Vy= 05V -1.8 mA
Other inputs 0.6 mA
los Short-circuit output current® Vee = Max -60 -150 mA
lco Supply current? (total) Veg = Max 38 55 mA
AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures autlined in Signetics LOGIC App Note
202 "“Testing and Specifying FAST Logic.”)
SYMBOL PARAMETER TEST CONDITIONS LIMITS ' UNIT
Ta = +25°C TA=-85°C to +125°C
Veg=+5.0V - Vee =+5.0V £ 10%
C|_ = 50pF, RL =500Q CL= SOPF, RL = 500Q
) Min Typ Max Min ~ Max
fMAx Maximum clock fraquency (Q) Waveform 1 100 125 805 MHz
fuax Maximum clock frequency (FC) Waveform 2 85 95 755 MHz
oLy Propagation delay 25 4.5 8.0 2.0 8.5 ns
tor CP 10 Q, 7 Wavelorm 1 50 | 75 | 15 50 125 ns
totH Probagation délay ) 6.5 9.0 12.5 6.0 13.0 ns
toHL P to TC Waveform 1 60 | 80 | 110 6.0 12.0 ns
toLn F,’rop'agation delay 25 45 75 20 8.0 ns
tort CP 0 RC Waveform 2 30 | 50 | 75 25 8.0 ns
toun Propagation delay 20 40 7.0 2.0 75 ns
iy OE to AC Waveform 2 0 | s0 | 75 3.0 8.0 ns
oy Propagation delay 8.0 11.0 18.0 8.0 17.0 ns
Divly UID to FC Waveferm 2 45 | 75 | 105 4.0 11.0 ns
tPun Propagation delay 4.0 6.5 9.5 3.0 10.5 ns
torL UID to TG Waveform 4 30 | 60 | 95 30 10,0 ns
oLl Propagation delay 2.0 4.0 7.0 1.5 7.5 ns
. . |DatoQy Waveform 3 65 | 90 | 120 | 65 135 ns
oy Propagation delay 45 6.5 9.5 4.0 . 1.0 ns
tohL PLloQ, Waveform 5 55 | 80 | 115 50 12,5 ns
toy Propagation delay Waveform 3 6.0 14.0 18.0 6.0 21.0 . ns
topL Dpto HC Waveform 4 8.0 11.0 135 6.0 160 ns
town Propagation delay Waveform 3 55 95 13,0 5.0 14.0 ns
tPHL Dato TC Waveform 4 6.5 9.5 13.0 6.0 14,0 ns -
[T Propagation delay 55 8.5 12.0 5.5 14.5 ns
terL PLto TC Wavelorm 5 60 | 105 | 138 6.0 16,0 ns
toLn Propagation delay 8.5 16.0 18.5 85 22.0 ns
i PLto RO Waveform § 75 | 100 | 130 7.0 145 ns
February 19, 1088 188
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AC SETUP REQUIREMENTS B )
SYMBOL PARAMETER TEST CONDITIONS ) LIMITS UNIT
) Ta=+25°C Ta = -55°C 1o +125°C
Vec=+5.0V - Voo = +5.0V+£10%
C_ = 50pF, R = 500Q Cp = 50pF, R = 500Q
Min Typ Max Min Max
ts(H) Setup time, High or Low 45 5.0 ns
t.gL) Dn lopPT.' Waveform 6 4.6 6.0 ns
ta(H) Hold time, High or Low 20 2.0 . ns
(L) Dy to PL Waveform 8 20 so | ns
(L) Setup time, High of Low TE b CP Waveform 6 100 10.0 ns
(L) Hold time, High or Low TE to CP Waveform 6 0 0.5 ns
15(H) Setup time, High or Low 120 12,0 ns
%) U/0 to GP Waveform 6 120 120 ns
ta(H) Hold time, High or Low 0 (] ns
tolL) UiD to GP Waveform& | o : 0 ns
L) PC Pulse width Waveform 5 6.0 6.0 ns
t4{H) . 35 3.5 ns
L) CP Pulse width Waveform 1 6.0 60 - ns
tec Recovefy time, PLto CP Waveform 5 6.0 ) 8.0 ns
NOTES:

1. For conditions shown as Min or Max, use the appropriate value specified under recommended operating conditions for the applicable type
and function table for operating mode.

. Alltypical values are at Vg = 5V, Ta = 25°C.

. Notmore than one output should be shorted at a time and duration of the short circuit should not exceed one second.

. Measure I with all inputs grounded and all outputs open.

. These parameters are guaranteed, but riot tested.

oD
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54F190, 54F191

AC WAVEFORMS

CcP

VoH

Qp, TC
VoL

Waveform 1. Propagation Delay, Cleck Input to Output,
Clock Widths and Maximum Clock Frequency.

tPLH tPHL
VoH
Qp, KT, 1¢ Vi M

VoL

Waveform 3. Non-Inverting Propagation Delays

VoH

VoL

Waveform 2. Propagation Delay, Clock or Clock Enable
to Ripple Clock Output and Maximum Clock Frequency

U, Oy \[] \[]

PLH tPHL
VoH

TC,HC LM Vi
Vot

Waveform 4. Inverting Propagatlon Delay

PC N Vu Vi
[ tw(L) ‘REC um
On
cP Vi TE
- tpHL
Vou
HT, Qn \["} P
Voi
et 4
[ PLH Vo e
16,0y m
VoL
Waveform 5. Parallel Load Pulse Width, Parallel Load to Waveform 6. Set-Up Time and Hold Time for D, to PL,
Output Dslay and Parallel Load to Clock Recovery Time U/D to CP and CE 1o CP
V=15V

M
The shaded areas indicale when the Input Is permitied o change for predictable performance,
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Countetss4r191/B2A"0 0 O 54F190, 54F191
TEST CIRCUIT AND WAVEFORM
!
e W 2.7V W o oo
x Voc 253;‘;_“’5 va Yu
? 0.0V 0.3V oy
v v
PuLsE 5 DUT. o~ ™ I‘_ tTHL ‘TLHu) —’| F—
GENERATOR
Ry J- ]: oL R ™ “_ HLH() tTHLD —'| il a0y
27V 27V
POSITIVE
- - - - = - PULSE. v" V“ .
0.3V 4 W KOV __ o
Test Circult for Totem-Pole Quiputs
V=15V
Input Pulse Definition
DEFINITIONS:
g,_ = toag Resistor; see A? garacterci’sﬁcs for value. INPUT PULSE CHARACTERISTICS
L = Load capacitance includes jig and probe capacitance; see Famil Rep. Rate |PulseWidth | t t
AG Characteristics for value, amly | Top. Tl (T L L
Ry = Termination resistance should be equal fo Zgyt of pulse 54F 1MHz 500ns: <25ns | <2.5ns
generators. -
Vx = Unclocked ping must be held at: <0.8V; »2.7V or open per

FunctionTable.
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