Printed From CAPS XPert

Technical Data

Advance Information

| — o1
— Q2

— a3
14-STAGE | o4
RIPPLE
COUNTER [— Q53
D t— a6
—_—
— a8
— Q9
b~ Q10
— Qn
— 12
= Q13
014

MASTER
RESET

AN
OSCILLATOR

Type Features:

71—

m Buffered inputs
e Common reset

—

40
92¢5- 42682

FUNCTIONAL DIAGRAM

The RCA-CDS54/74AC7060 and CD54/74AC7061 and the
CD54/74ACT7060 CD54/74ACT7061 each consists ot an
oscillator section and 14 ripple-carry binary counter stages.
The oscillator configuration allows design of either RC or
crystal oscillator circuits. A Master Reset input is provided
which resets the counter to the all-0's state and disables the
oscillator in the 7060. In the 7061 the oscillator continues to
run when the Master Reset is enabled. A high ievel on the
MR line accomplishes the reset function. All counter stages
are master-slave flip-flops. The state of the counter is
advanced one step in the binary order on the negative
transition of ¢l {(and ¢0O). All inputs and outpuls are
buffered. Schmitt trigger action on the input-pulse line
permits much siower rise and fall slew rates.

In order to achieve a symmetrical wavefarmin the osciilator
section, the ACT7060 and 7061 input pulse switchpoints are
the same as in the AC7060 and 7061 except the MR inputin
the ACT7060 and 7061 has TTL switching levels.

The CD74AC/ACT7060 and the CD74AC/ACT7061 are
supplied in 20-lead dual-in-line plastic packages (E suffix)
and in 20-lead dual-in-line smail-outline plastic packages
(M suffix). Both package types are operable over the
following temperature ranges: Commercial {0 to +70°C);
Industrial (-40 to +85°C); and Extended Industrial/Military
(-55 to +125°C). The CDS4AC/ACT7060 and the CD54-
AC/ACT7061, available in chip form (H suffix), are operable
over the -55 1o +125°C temperature range.

8 On-board oscillator

CD54/74AC7060, CD54/74AC7061
CD54/74ACT7060, CD54/74ACT7061

14-Stage Binary Counter with Oscillator

s Negative-edge clocking
® Typical fuax = 200 MHz @
Vec =5V, CL= 50 pF
® AC/ACT7060 Enabling Reset disables oscillator
s AC/ACT7061 oscillator continues to run when Reset is enabled

Famlly Features:
» Exceeds 2-kV ESD protection-MiL-STD-883, Method 3015
® SCR-latchup-resistant CMOS process and circuit design
= Balanced propagation delays
m AC types feature 1.5V to 5.5V operation and

balanced noise immunity at 30% of the supply
» +24-mA output drive current (Q1, Q2, and Q3)

- Fanout to 15 FAST" ICs

- Drives 50-ohm transmission lines

*FAST is a registered trademark of Fairchild Semiconductor Corp.

TRUTH TABLE
ol MR OUTPUT STATE
-/ L No Change
N\ L Advance to Next State
X H All Outputs are Low

H = high level {steady state}
L = low level (steady state)
X = don't care
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Technical Data

CD54/74AC7060, CD54/74AC7061
CD54/74ACT7060, CD54/74ACT7061

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (VEC) ++ v vt tttitittieatneetete e iaatnsneesaetasenesensnesaansssnnnsereesssseesesasaseeensns -05to6V
DC INPUT DIODE CURRENT, Iix (for Vi < =0.5 V Or V) 2> Ve +0.5 V) ..ot iiitiinit i iieet et tiateeransnrnrneneanenonons +20 mA
DC OUTPUT DIODE CURRENT, lok (FOr Vo < -0.5 V Or Vo > Ve H0.5 V) it iii ittt i e ettt ee i eeanaranass +50 mA
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo (for Vo > -0.5 VorVo < Vec 0.5 V) ... vvvviiiennnnenaians,. 150 mA
DC Vec OR GROUND CURRENT {166 OF IGND) +« «+ vt v e vttt v tenstseanaenssasesesssssanensasseenessssesassserensasanses +100 mA*
POWER DISSIPATION PER PACKAGE (Pp): ‘

For Ta = =55 10 +100% C (PACKAGE TYPES E) .. ottitiiiitiiitattt i tat ettt ittt e e e aaasrr e eraasasaeensnens 500 mW

For Ta=+10010 +125°C (PACKAGE TYPES E) ...vvuitiiiiiiiitiititeiieenreeneeinannnnes Derate Linearly at 8 mW/°C to 300 mW

FOr Ta = =5510 +70°C (PACKAGE TYPE M) . ...iitiiiiittittttit it aiet ettt teareene e eeatarsennesastansonearones 400 mW

For Ta = +70to +125°C (PACKAGE TYPEM) ......ccivvvrienirennnn.. et Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (TA) -t tttitititinunentntteeatteeraneteseneennrseseesseainssirnsoniesennn -55to +125°C
STORAGE TEMPERATURE [Tatg) -+ e vt vetitetreteneenatneeneensenaensensenntnssasessnnsessosiasessosssneesseasenss -85 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32in. (1.59 £ 0.79 mm) from Case fOr 10 S MAX. .. ....uuetriirienrererernrannrsnnressaneareenennsn +265°C

Unit inserted into PC board {min. thickness 1/16 in., 1.59 mm) with solder contacting lead tipsonly ....................... +300°C

*(For up to 4 outputs per device; add +25 mA for each additional output.)

RECOMMENDED OPERATING CONDITIONS:

For maximum reliablility, normal operating conditions should be selected so that operation Is always within the
following ranges:

LIMITS
CHARACTERISTIC IR MAX. UNITS
Supply-Voltage Range Vee*
(For Ta = Full Package-Temperature Range)
AC Types 15 5.5 v
ACT Types 45 55
DC input or Qutput Voltage Vi, Vo 0 Vee A
Operating Temperature Ta -55 +125 °C
Input Rise and Fall Slew Rate dt/dvt
at 1.5 Vto 3V (AC Types) 0 50
at 3.6 Vto 5.5V (AC Types) 0 20 ns/V
at4.5Vto 55V (ACT Types) 0 10

tApplicable for MR. Schmitt input on @l line permits slower slew rates.
*Unless otherwise specified, all voltages are referenced to ground.

q

Q9 — ¢ 20 — Voo
Q8 —1 2 19 — Q10
Q7 — 3 18 — Q1
Q6 —1 4 17 — Q12
Q55— 5 16— Q13
Q4 — 6 15— Q14
— —— MASTER
Q3 7 14 RESET
Q2—8 13—3%0
Q11— 9 12— 40
N0 —{ 10 Mp—e1
92CS - 43092
TERMINAL ASSIGNMENT
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Technical Data

CD54/74AC7060, CD54/74AC7061
CD54/74ACT7060, CD54/74ACT7061

STATIC ELECTRICAL CHARACTERISTICS: AC Series

TEST AMBIENT TEMPERATURE (TA) -°C
CHARACTERISTIC CONDITIONS |Vcc +25 -40 to +85 -55to +125 |[UNITS
Vi (V) flo(mA) (V) | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
High-Leve! Input Voitage Vin 1.5 1.2 - 1.2 — 1.2 —-—
3 2.1 — 2.1 - 2.1 —
55 | 3.85 — 3.85 — 3.85 —
Low-Level Input Voltage Vi 1.5 — 0.3 - 0.3 — 0.3
3 - 0.9 — 0.9 — 0.9
5.5 — 1.65 — 1.65 — 1.65
Output High Voltage Vou | Vi -0.05 |15 14 — 1.4 — 1.4 —
All Outputs or -005 | 3 29 * - 2.9 — 2.9 -
Vi -0.05 (45 44 — 4.4 — 4.4 —
@0, o Vin -2 3 | 258 - 2.48 — 2.4 —
or
(Pins 12, 13} Vi -12 45 | 3.94 — 3.8 - 3.7 —
Q1, Q2 Q3 Viu -4 3 2.58 —_ 2.48 -_ 2.4 —
or
Vi -24 45 | 3.94 — 3.8 — 3.7 —
. { 75 |55 | — — 3.85 - - —
50 5.5 — — — — 3.85 —
Q4 thru Q14 Vin -13 3 2.58 - 2.48 — 24 —
or v
Vi -8 45 | 3.94 — 3.8 — 37 —
Output Low Voltage Vo | Vin -0.05 |15 — 0.1 - 0.1 - 0.1
All Outputs or -0.05 3 — 0.1 - 0.1 — 0.1
Vi -0.05 | 4.5 — 0.1 — 0.1 — 0.1
@0, Po Vin 6 3 — 0.36 — 0.44 — 0.50
or
{Pins 12, 13) Vi 12 4.5 - 0.36 — 0.44 —_ 0.50
Q1, Q2 Q3 Vin 12 3 — 0.36 — 0.44 — 0.50
or
Vi 24 45 - 0.36 - 0.44 _ 0.50
v { 75 |55 | — - — 165 | — -
50 5.5 — —_ —_ - — 1.65
Q4 thru Q14 Vin 4 3 — 0.36 - 0.44 — 0.50
or
Vi 8 4.5 — 0.36 — 0.44 - 0.50
Input Leakage Current I Vee
or 5.5 - 10.1 —_ 11 — 1
Gnd uA
Quiescent Supply Current, lce Vee
MSi or 0 5.5 — 8 - 80 — 160
Gnd

#Test one output at a time tor a 1-second maximum duration. Measurement is made by forcing current and measuring voltage

to minimize power dissipation.
* Tegt verifies a minimum 50-0 transmission-line-drive capability at +85°C, 75 ohms at +125°C.
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Technical Data

CD54/74AC7060, CD54/74AC7061
CD54/74ACT7060, CD54/74ACT7061

STATIC ELECTRICAL CHARACTERISTICS: ACT Series

TEST AMBIENT TEMPERATURE (T,) - °C
CHARACTERISTIC CONDITIONS | Vcc +25 -40 to +85 -55to +125 (UNITS
Vi{V) flo{mA)|[(V) | MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
High-Level Input Voltage Vin 45
MR Only to 2 — 2 — 2 —
5.5
Low-Level Input Voitage Vi 4.5
MR Only to — 0.8 - 08 —_ 0.8
5.5
Output High Voltage Vo Vin
All Outputs or -005 |45 | 4.4 —_ 4.4 — 4.4 —
VIL
do, do Vin
or -12 (45 | 3.94 — 3.8 — 3.7 —
(Pins 12, 13) Vi
Q1,Q2, Q3 Vin
or -24 |45 | 3.94 — 3.8 — 37 —
Vi
a* {- -75 |55 — — 3.85 — — -
-50 55 _ —_ _ _ 3.85 —
Q4 thru Q14 Vin
or -8 45 | 3.94 — 3.8 — 3.7 —
v
Vi
Output Low Voltage Voo Vin
Alt Outputs or 005 (45 — 0.1 - 0.1 — 0.1
Vi
@0, Po Vin
or 12 4.5 — 0.36 — 0.44 — 0.50
(Pins 12, 13) Vi
Q1,Q2, Q3 Vin
or 24 45 — 0.36 - 0.44 — 0.50
Vi
4w { 75 |55 — — — | 185 | — —
50 5.5 — — — — — 1.65
Q4 thru Q14 Vin
or 8 45 — 0.36 — 0.44 — 0.50
Vi
Input Leakage Current I Vee
or 55 — +0.1 - +1 — +1
Gnd UA
Quiescent Supply Current, lee Vee
MSI or 0 5.5 — 8 — 80O —_ 160
Gnd
Additional Supply Current Alec 4.5
per Input Pin, TTL Inputs High Vee-2.1 to - 2.4 - 2.8 - 3 mA
Unit Load 5.5

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage

to minimize power dissipation.

* Test verifies a minimum 50-Q transmission-line-drive capability at +85°C, 75 ohms at +125°C.
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Technical Data

CD54/74AC7060, CD54/74AC7061
CD54/74ACT7060, CD54/74ACT7061

PREREQUISITE FOR SWITCHING: AC Series

AMBIENT TEMPERATURE—°C
CHARACTERISTIC Vee -40 to +85 -55t0 +125 |UNITS
V) MIN. | MAX. | MIN. | MAX.
1.5 55 — 63 —
Input Pulse Width tw 3.3* 6.1 — 7 —
5t 44 — 5 —
1.5 44 — 50 -—
Reset Pulse Width tw 3.3 49 — 5.6 — ns
5 35 — 4 —
1.5 44 — 50 —_
Reset Removal Time taem 33 49 — 5.6 -
5 3.5 — 4 —
1.5 9.1 — 8 —
Minimum Input Pulse Frequency famax 3.3 81 — 71 — MHz
5 114 — 100 —

*33V: minis@3V.
t5V: min.is@4.5V.

SWITCHING CHARACTERISTICS: AC Serles, 1,t: = 3 ns, C. = 50 pF

AMBIENT TEMPERATURE—°C
CHARACTERISTIC Vee -40 to +85 -55t0 +125 |UNITS
V) MIN. | MAX. | MIN. | MAX.
Propagation Delays: teLn 1.5 — 230 — 254
¢l to Q1 teHL 3.3° 7.2 25 7 28
5% 53 18.5 5.1 20.3
teLn 1.5 —_ 68 —_ 75 ns
QntoQn +1 tenL 33 22 7.6 2.1 8.4
5 1.5 5.5 1.5 6
teLn 1.5 - 262 — 288
MR to Qn tere 33 8.3 29.3 8.1 32.2
5 6 21 5.8 23
Power Dissipation Capacitance Cro§ — 114 Typ. 114 Typ. F
Input Capacitance Ci — — | 10 — | 10 P

*3.3V: min.is @36V
max.is @3V
15 V: min.is@55V
max. is @45V
§Cro is used to determine the dynamic power consumption, per flip-flop.
Pp = CroVec2fi+X (CLVec?fs) where 1, = input frequency
fo = output frequency
C. = output load capacitance
Vce = supply voltage.

PREREQUISITE FOR SWITCHING: ACT Serles

AMBIENT TEMPERATURE—°C
CHARACTERISTIC Ve -40 to +85 -5510+125 UNITS
(V) MIN. | MAX. | MIN. | MAX.

Input Pulse Width tw 5* 44 — 5 —

Reset Pulse Width tw 5 35 — 4 —_ ns
Reset Removal Time trem 5 4.4 — 5 —

Minimum Input Pulse Frequency frax 5 114 — 100 — MHz

*Min. is @4.5 V.
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Technlical Data

CD54/74AC7060, CD54/74AC7061
CD54/74ACT7060, CD54/74ACT7061

SWITCHING CHARACTERISTICS: ACT Serles, t,t; = 3 ns, C_ = 50 pF

AMBIENT TEMPERATURE—°C
CHARACTERISTIC - Vee -40 to +85 -55to +125 |UNITS
) MIN. | MAX. | MIN. | MAX.
Propagation Delays: teen .
¢l to Q1 tont 5 53 18.5 5.1 20.3
teLn
Qnto Qn +1 ton 5 1.5 5.5 1.5 6 ns
teLn
MR to Qn ton 5 6.3 221 6.1 24.3
Power Dissipation Capacitance Crp§ — 114 Typ. 114 Typ. F
Input Capacitance Ci — — | 10 — | 10 all
*Min. is @5.5 V
max. is @45V

§Ceo is used to determine the dynamic power consumption, per flip-flop.
Po = CpoVec*fi+X (CLVec?fo) +Vec A lcc where f = input frequency
fa = output frequency
C. = output load capacitance
Ve = supply voltage.
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Fig. 1 - Frequency on on-board oscillator as a function of Cx and Rx. Fig. 2 - Input puise pre-requisite times and propagation delays
for both AC and ACT types.

OUTPUT

RL*
500 {1

CL =
OUTPUT T 50 pF
LOAD l e

“FOR AC SERIES ONLY: WHEN
Vec =15V, RL=1kQ

Vs

92CSs-42389
92CS-38399RI
Fig. 3 - Master Reset pre-requisite and propagation delays.

|[cD54/74AC |CD54/T4ACT
MR Input Level Vee 3V
Input Switching Voltage, Vs 0.5 Vee 15V
Output Switching Voltage, Vs| 0.5 Ve 0.5 Vee
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