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Technical Data

CD54/74HC4060, CD54/74HCT4060

MR ® 14-STAGE
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FUNCTIONAL DIAGRAM

The RCA-CD54/74HC4060 and CD54/74HCT4060 each con-
sists of 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 ail-0's state and disables the
oscillator. A high level on the MR line accomplishes the reset
function. All counter stages are master-siave flip-flops. The
state of the counter is advanced one step in binary order on the
negative transition of ¢ (and ¢o). All inputs and outputs are
buffered. Schmitt trigger action on the input-pulse line
permits unlimited rise and fall times.

In order to achieve a symmetrical waveform in the oscillator
section the HCT4060 input pulse switchpoints are the same
as in the HC4060; only the MR input in the HCT4060 has
TTL switching levels.

The CD54HC4060 and CD54HCT4060 are supplied in
16-lead hermetic dual-in-line ceramic packages (F suffix).
The CD74HC4060 and CD74HCT4060 are supplied in
16-lead dual-in-line plastic packages (E suffix) and in
16-lead dual-in-line surface mount plastic packages (M
suffix). Both types are also available in chip form (H suffix).

T45-23-17 |

14-Stage Binary Counter with Oscillator

Typical fuax =50 MHz @ Vec =6V, CL= 15 pF

Family Features:

» Fanout (Over Temperature Range):
Standard Outputs - 10 LSTTL Loads
Bus Driver Qutputs - 15 LSTTL Loads
» Wide Operating Temperature Range:
CD74HC/HCT/HCU: -40 to +85° C
» Balanced Propagation Delay and Transition Times
= Significant Powser Reduction Compared to LSTTL Logic ICs
= Alternate Source is Philips/Signetics
s CD54HC/CD74HC Types:
2 to 6 V Operation
High Noise Immunity:
NIL=30%, Nn=30% of Vee, @ Vec=5 V
8 CO 54HCT/CD74HCT Types:
4.5 to 5.5 V Operation
Direct LSTTL Input Logic Compatibility
ViLi=0.8 V Mas., Viy=2 V Min.
CMOS Input Compatibility
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Fig. 1 - Logic block diagram.
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N Technical Data

CD54/74HC4060, CD54/74HCT4060
) TRUTH TABLE T ¢5-23-17

é ) Q
¢ . s 1 MR OUTPUT STATE
P P
N ¢ N e L No Change
¢ ¢ ¢
B ~ L Advance to Next State
R N
X H All Outputs are Low
92C5-38493
Fig. 2 - Flip-flop detall, H = high level (steady state)

L = low level (steady state)
X = don't care

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vce):

(Voltages referenced to ground) D U ) ¥ & 1o 5 AV,
DC INPUT DIODE CURRENT, ik (FOR V, < -0.5V OR V, > V¢c +0.5 V... .. 220 mA
DC OUTPUT DIODE CURRENT, lok (FOR Vo < -0.5 V OR V, > Vcc +0.5 V).
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR -0.5 V < Vo < Vec +0.5 V)

DG Vec OR GROUND CURRENT, (I66) + vt v uvsv e ittt et et e et et ete st ee e e e e e e e
POWER DISSIPATION PER PACKAGE (Po):
FOrTa=-4010 +60°C (PACKAGE TYPE E) ... uuinitit ettt et et et e et et e et e e e 500 mwW
ForTa=+6010 +85°C (PACKAGE TYPE E) .. .ovvvieseernnianeannninnn, ....Derate Linearly at 8 mW/°C to 300 mw
For Ta = -85 10 +100°C (PACKAGE TYPE F, H) .\\utieen et atatentiet et e e e e e e e e ee o 500 mwW
ForTa=+10010 +125°C (PACKAGE TYPE F, H' . ...\ttt ie e Derate Linearly at 8 mW/°C to 300 mW .
For Ta = -40to +60°C (PACKAGE TYPE M 300 mW
For Ta = +60 to +85°C (PACKAGE TYPE M) Derate Linearly at 5 mW/°C to 175 mW
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPE F, H oo i e e -85 to +125°C
PACKAGE TYPE E, M. ...ttt -40to +85°C
STORAGE TEMPERATURE (Tatg) . 011ttt ete it et eten e et et e e e e e e -65to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32 in. (1.58 £ 0.79 MM) from €ase fOr 10 MAX. v\ evvvrnnnnnseneenensesss e +265°C
Unit inserted into a PC Board (min, thickness 1/16 in., 1.59 mm)
with solder contacting 1ead tips ONlY ........iuiiuiiiit ittt e e +300°C

RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation is always within the following ranges:

LIMITS
CHARACTERISTIC MIN MAK. UNITS

Supply-Voltage Range (For TA=Full Package-Temperature Range) Vcc:*

CD84/74HC Types 2 6

CD54/74HCT Types 45 55 v
DC Input or Output Voltage V,, Vo 0 Vee Vv
Operating Temperature Ta:

CD74 Types -40 +85 R

CD54 Types -55 +125 C
Input Rise and Fall Times t;, t;

at2v 0 1000

at45Vv 0 500 ns

até Vv 0 400

*Unless otherwise specified, all voltages are referenced to Ground.
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3 CD54/74HCA4060, CD54/74HCT4060
STATIC ELECTRICAL CHARACTERISTICS
CD74HC4060, CD54HC4060 CD74HCT4060, CDS4HCT4060
|
TEST 74HC/54HC 74HC 54HC TEST T4HCT/54HCT | 74HCT 54HCT
CONDITIONS TYPES TYPE TYPE CONDITIONS TYPES v TYPE TYPE
CHARACTERISTIC : UNITS
-40/ -85/ -40/ -55/
+25°C +25°C
Vi lo Vee +85°C +125°C Vi Vec +85°C +125°C
v mA v l v v
Min { Typ | Max | MIn [Max MIn]Max Min [Typ [Max | Min Max : Min | Max
High-Level 2 0158 — ] — {15 — |15t — 45
Input Voltage Vi 45 {315} — | — 1315} — (315} — - to 2 - | = 2 — 2 — A
6 [42: — | — 42| — |42 — 55
Low-Lavel 2 — | — |05 — |05 —1i05 45
Input Voltage V). 45 | — § - 1135 — 135! — 1135 — to {— | — 08— ]081 — }08 v
[} — !~ 118 | — (18] —118 55
High-Level VL 2 (19— | —tig]— l1g} — vie
Output Voitage
Q Outputs Vor or 002 |45 144 —  — |44 — ja4l ~ or 45 144t~ 1 — (44 — 144]| = %
CMOS Loads Vi 6 59— —is9|—[590i—~] vn |
High-Level ViL { Vi ™ :
Output Voltage Vop H
Q Outputs or -4 ;451398 — | — 384: — 137 | — or 45 [398) — | — 384 — |37 | — \%
TTL Loads ] i
Vin -5.2 6 |s48f — | — [634} — 52 — Vi
Low-Level Vi 2 i— 1~ 01— 101:— 101 Vi |
Output Voitage i
Q Outputs Vor or 002 45— —fo11— 01 |— o1 or 45 i — f— 01 [ —Jo1 |~ jo1 v !
CMOS Loads Vin 6 {—i~—j01)—:01;— 101 Vin i
Low-Level Vi Vi f
Output Voitage Vo !
Q Outputs i or 4 45 1 —+ — lo26) — |033] — |04 or 45 | — | — jozsi — '033| — 104 v
TTL Loads H
Vi 52 6 |— 1 — j026!— |033] — {04 Vi
“*For PIn 11 V|4=3.15 V, vj =0.9 V.
1
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recnnicai Data

STATIC ELECTRICAL CHARACTERISTICS (Cont'd)

CD54/74HC4060, CD54/74HCT4060
T-45-R3-177

CD74HC4060, CD54HC4080 CD74HCT4060, CDS4HCT4060
TEST 74HC/54HC l T4HC 54HC TEST TAHCT/S4HCT | 74HCT 54HCT
CONDITIONS TYPES TYPE TYPE CONDITIONS TYPES TYPE TYPE
CHARACTERISTIC UNITS
40/ -55/ -40/ -85/
+25°C +25°C
vi lo Veo +85°C | +125°C v Vee +85°C | +126°C
v mA v X v v
i
Min ! Typ [Max : Min [Max Min |Max Min | Typ [Max {Min !Max [Min { Max
High-Leve! Voo 2 (19— | =119 — 119 — Vce
QOutput Voltage VoH
@0 Output (Pin 10} or 002 (45 {441 — 1 — (44| —14a4]|— or 45 j4d4 | — | — |44 | — |44 | — v
CMOS Loads
Gnd 6 (69— |~ |s9i— |59~ | Gng
High-Level Vee Vee
Qutput Voitage Vou
@0 Output (Pin 10) or -2.6 45 1398; — | — [384{ — |37 | — or 45 1398 | — | — [384) — |37 ] = v
TTL Loads
O | @Gnd 33 | 6 |sd48| — | — [s34] — [521 — | Gnd
Low-Level Vee 2 |— — 01 |—j61i—~ 101 Vee
Output Voltage Vo
%o Output {Pin 10) or 0.02 45 l— f— o1 j— o1 | — |01 or 45 | — |— (01 |— Jo1 | — |01 v
CMOS Loads Gnd 6 |—=|—{o1i—lo1t}— o Gnd
Low-Leve! Vee Vee
Output Voitage V.
F opOulpul <gin 10)0" or 26 |45 |— [ — |o26|—~ jo33| — |04 or 45 | — | — 026! — [033 | — |04 v
TTL Loads Gnd 33 |6 j— |— |o26|— |0a3] — {04 | Gno
High-Level Vi Vip -
Output Voltage  Von
@ o Output {Pin 9) or -32 45 [398| — | — 1384 — |37 | — or 45 [398 | — | — [384| — |37 1 — v
TTL Loads
Vin -42 6 [548) — | — (8341 — |52 | — Vi
Low-Level A\ Vi !
OQutput Voltage VoL
@ o Qutput (Pin 9) or 3.2 45 — | — |o26 | — o33! — {04 or 45 j— | — 026 | — 033 | — | 04 v
TTL Loads
Vin 4.2 6 |— | — [026]— j033) — |04 Vi
Input Leakage Veo Vél}{la);;e
between
Current It or 6 | — | — {201 — |21 1 — b4y Vee 58 | — J— |04 — [ st | — [ 21 KA
Gnd Gnd
t
Quiescent Vee Vee
Device or ¢ 6 |— | — 8 {— i80;: — |160 or §5 |— 11— |8 |— |80 ] — |160 LA
Current lec Gnd Gnd
Additional 4.5
Quiescent Vee-2.1 to |— 1100 |360 | — |450 | — 480 HA
Device Current 5.5
per input pin:
1 unit load Alec*
*For dual-supply systems theoretical worst case (Vi =24V, Ves = 5.5 V) spacification i8 1.8 mA.
“Pin 1l ViL = 0.9V, Viy = 3.15V
O Limits not valid when pin 12 (instead of pin 11)1s used as controi input.
HCT INPUT LOADING
INPUT UNIT LOADS*
MR 0.35
*Unit load Is A lcc limit specified in
Static Characteristics Chart,
e.g., 360 uA max. @ 25°C.
NSRS 393
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CD54/74HC4060, CD54/74HCT4060
SWITCHING CHARACTERISTICS (Vcc=5 V, Ta=25°C, Input 1., 4=6 ns)

Typical
CHARACTERISTIC CL UNITS
pF HC HCT
Propagation Delay ¢ to Q4 teLH 15 25 25 ns
tPHL
Propagation Delay Qn to Qn+1 tPLH 15 6 6 ns
tPHL
Propagation Delay MR to Qn Qutput tPHL 15 17 17 ns
Propagation Dissipation Capacitance® Ceo - 40 40 pF
Cpop is used to determine the dynamic power consumption, per package.
PD = Cpp Ve i + I (CL Ve M) where:
M=2,2223,.2%
Cy = output load capacitance
{i = input frequency
Prerequisite for Switching Function
25°C -40°C to +85°C -65°C to +125°C
CHARACTERISTIC SYMBOL Vce HC HCT 74HC T4HCT S54HC S54HCT UNITS
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max,
Maximum [nput Puise 2 6 — — — 5 — — - 4 — — —
Frequency tmax 45 30 — 30 - 25 — 25 — 20 — 20 — MHZz
3 | — |- -] ] -]-|-|=i-]1-1=
Input Pulse Width tw 2 80 — — — 100 - — - 120 — — —
(Figure 4) 45 16 — 16 _ 20 - 20 - 24 — 24 — ns
6 M| — = |- 7l - | =] =|22]|-|-= —
Reset Removal Time trem 2 100 — — - 125 - — — 150 - — —
{Figure 5) 45 20 — 26 — 25 — 33 — 30 — 39 - ns
6 17 - — — 21 — — — % | — — -
Reset Pulse Width tw 2 80 - — — 100 — — — 120 — — -
(Figure 5} 45 16 - 28 — 20 — 35 — 24 - 42 - ns
6 14 - - — 17 — — — 20 - — —
SWITCHING CHARACTERISTICS (C. = 50 pF, input t, t, = 6ns)
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC SYMBOL Vee HC HCT 74HC T4HCT 54HC S54HCT UNITS
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Propagation Delay teLn 2 - 300 — — — 375 — — - 450 — —
@1 to QaOutput terL 45 — 60 —_ 66 - 75 - a3 — 90 - 100 ns
(Figure 4) — 6 — 51 — — — | 64 — - - 7 | — -
Propagation Delay tpLH 2 - 80 — — — 100 — —_ - 120 — -
Qnto Qn+t tenL 45 - 16 - 16 —_ 20 — 20 — 24 — 24 ns i
(Figure 4) - 6 — 14 — — - 17 — - - 20 - -
Propagation Delay tery 2 _ 200 - - - 250 - - - 300 — —
MR to Qp Qutput 45 — 40 — 44 — 50 — 55 — €0 — 66 ns
{Figure 5) 6 — 3 —_ — —_ 43 — — — 51 - - i
Output Transition [ 2 — 5 | — — — e | = | - — t1o | = | - !
Time THL 4.5 — 15 — 15 — 18 - 19 — 22 - 22 ns
{Figure 4) — 6 — 13 - - - 16 — — - 19 — —
Input Capacitance cr
*T8D
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. Technical Data
CD54/74HC4080, CD54/74HCT4060
TYPICAL LIMIT VALUES FOR Rx AND Cx 7 ¢5-23-17
TYPICAL
CHARACTERISTIC TEST CONDITIONS VOLTAGE MAXIMUM
LIMITS
Rx Min. Cx > 1000 pF 2
Cx > 10 pF 4.5 1KQ
Cx > 10 pF 6
Rx Max. Cx > 10 pF 2
Cx>10pF 4.5 20 MQY
Cx > 10 pF 6
Cx Min. Rx > 10KQ 2
Rx > 10 KQ 4.5 10 pF
Rx > 10KQ 6
Rx =1KQ 2 1000 pF
Rx = 1 KQ 4.5 10 pF
x = 1 KQ 6 10 pF
Maximum Astable Cx = 1000 pF, Rx = 1 K 2 0.5 MHz*
Oscillator Frequency Cx = 100 pF, Rx = 1 KQ 4.5 3 MHz*
Cx =100 pF, Rx = 1 KQ 6 3 MHz*
At very high frequencies f = 1/2.2 RxCx no longer gives an accurate approximation.
102 4
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F 3 12w
2| Cx >10 pF, 1 < 1 MHZ one
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OSCILLATOR FREQUENCYSHZZCS»BBAtSZRI TERMINAL ASSIGNMENT
Fig. 3 - Frequency of on-board oscillator as a function of Cx and Ry.




G E SOLID
Technical Data

CD54/74HC4060, CD54/74HCT4060
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54/7T4HC 54/74HCT
MR input Level Vee 3v
Switching Voltage, Vg 50% V¢ce 13v

Fig. 4 - Input pulse pre-requisite times, propagation delays
and output transition times for both HC and HCT types.

Fig. 5 - Master Reset pre-requisite and propagation delays.




