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ELFA artikelnr. SIDA: 1/7
73-549-96 74HCT4017N logikkrets

74HC/HCT4017
JOHNSON DECADE COUNTER WITH 10 DECODED OUTPUTS MSI
FEATURES TYPICAL
® Output capability: standard SYMBOL PARAMETER CONDITIONS UNIT
® |cc category: MSI HC HCT
tpHL/ propagation delay
GENERAL DESCRIPTION PLA CPg, CPq to Q, CL=15pF 20 1 21 s
. Vee =5V
The 74HC/HCT4017 are high-speed - cc
Si-gate CMOS devices and are pin fmax maximum clock frequency 7 67 MHz
compatible with the “4017" of the . .
“4000B” series. They are specified in C Input capacitance 35 35 PF
compliance with JEDEC standard no. 7A. r—
power dissipation
The 74HC/HCT4017 are 5-stage Cpp capacitance per package | "Owes1and2 | 36 | 36 | pF
Johnson decade counters with 10 decoded
active HIGH outputs {Qq to Qg), an GND =0V;Tamp =25 °Cit,=ts=6ns
active LOW output from the most
significant flip-flop {Og.g), active HIGH Notes
%r_apc: fgﬂ;eah%mggﬁs;r;‘::‘%g?:r?oizd 1. Cpp is used to determine the dynamic power dissipation (Ppy in pW):
master reset input (MR, Pp=Cpp x V! xfi+ Z (CL x Vog? x fo) where:
The counter is advanced by either a fi = input frequency in MHz CL = outputload capacitance in pF
LOW-to-HIGH transition at CPq while fo = output frequency in MHz V¢e = supply voltage in V
TP is LOW or 3 HIGH-to-LOW Z (CLx Vec? x fo) = sum of outputs
transition at CPq while CPg is HIGH 2. For HC the condition is V| =GND to V¢C
(see also function table). For HCT the conditionis V| =GND to Vg - 15V

When cascading counters, the Og.g
output, which is LOW while the counter PACKAGE OUTLINES

is in states b, 6, 7, 8 and 9, can be used

to drive the CPg input of the next SEE PACKAGE INFORMATION SECTION

counter.
A HIGH on MR resets the counter to zero PIN DESCRIPTION

(Qg = Q5.9 = HIGH; Q1 to Qg = LOW)
independent of the clock inputs {CPg and PIN NO. SYMBOL NAME AND FUNCTION
CPy). 3,2,4,7,10
Automatic code correction of the counter 1.5.6,9 11 |Q0t0Qg decoded outputs
is provided by an internal circuit:
following any illegal code the counter 8 END ground {0 V) _
returns to a proper counting mode within 12 Qg.9 carry output {active LOW)
11 clock puises. 13 o clock input (HIGH-to-LOW, edge-triggered)
14 CPg clock input {LOW-to-HIGH, edge-triggered)
15 MR master reset input {active HIGH)
16 Vee positive supply voltage
CTROIVIO/
oa{I U EVcc 13 zo —23 y - DEC ,
—2 jLE. L3
o (2] [15] MR " 0; . ETN * ? L2
%3] [14] ¢*o Q3 —7 5 o Py
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Qyf 4 12} CPy Q4 |10 3
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7293662 7793663
1293664
Fig. 1 Pin configuration. Fig. 2 Logic symbol. Fig. 3 {EC logic symbol.

December 1990



HAMTFAX - FAX ON DEMAND INTERNET 970813
08 7353533 =l +46 8 735 35 29 http://www.elfa.se VERSION: 01
TEKNISK INFORMATION +46 8735 35 15 m ORDERTEL +46 8 735 35 35 mORDERFAX +46 8 730 30 88

Vi reserverar oss mot fel samt forbehaller oss ratten till &ndringar utan féregaende meddelande

SIDA: 2/7
FUNCTION TABLE
MR | CPg | CPq | OPERATION
13| % Qnp = Q =H;
— H X X 0 5-9_ .
1440 5 — STAGE JOHNSON COUNTER Q1toQg=1L
15 | wn 1_ L H 4 counter advances
= I | l | | L t L counter advances
Ts_g|12 L L X no change
DECODING AND QUTPUT CIRCUITRY — L X H no Change
Qg [0y Jaz |os |og [as jog |07 [os jog ll: 1: t :g 2:::3:
2263685 3z a7z o] [s s |o |

H = HIGH voltage level

L = LOW voltage level

X = don't care

Fig. 4 Functional diagram. 1 = LOW-to-HIGH clock transition
4 = HIGH-to-LOW clock transition

"V L |
o a o a o a b o o o
by cp FF —ee 7F —ee ¥ —ier F —1cp ;T
R | Aplf | ag Y] ro® ] Ao 0

wn > | | ] ] ]

Qg Q4 Qy Q3 Q4 0g ag 4 Qg 9g Q5.9
7293666

Fig. 5 Logic diagram.
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SIDA: 3/7

By INPUT h—

MR INPUT \

Qg CUTPUT _\ } ]

ay QUTPUT j }

Qg OUTPUT ]

Q3 OUTPUT

-

Q4 OUTPUT 4}!
Qg OUTPUT [~

Qg OUTPUT Jr

Qy oUTPUT ]

Qg QUTPUT ]

Qg QUTPUT J

Gy_g OUTPUT L _ 7 7233671

Fig. 6 Timing diagram.
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SIDA: 47
DC CHARACTERISTICS FOR 74HC

For the DC characteristics see chapter “HCMOS family characteristics”, section “‘Family specifications”.
Qutput capability: standard
lgcc category: MSI

AC CHARACTERISTICS FOR 74HC
GND =0 V;t,=tf=6ns; C = 50 pF

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Voo | WAVEFORMS
+25 —40 to +85 | —40t0 125 v
min. | typ. | max. | min. | max. | min, | max.
A 63 | 230 290 345 20
PHL/ propagation delay 26 58 69 ns 45 Fig. 8
t CPoto Q 23
PLH 0% =n 18 | 39 49 59 6.0
- 63 | 230 290 345 2.0
tHL/ | propagation defay 46 58 68 |ns |45 |Fig.9
CPg 10 Q 23
‘PLH 010 459 18 |39 a9 59 6.0
. 61 | 250 315 375 2.0
tPHL/ | propagation delay 22 | 50 63 75 |ns |45 |Fig.9
F110Q
tPLH CP1toln 18 |43 54 64 6.0
. 61 | 250 315 375 2.0
tpy/ | propagation delay 22 | 50 63 75 | ns 45 |Fig.9
PLH CPy10 059 18 | 43 54 64 6.0
20
MR 10 Qg 15 | 39 49 59 6.0
0
Ly | Provesetion delay 20 | a0 Fre 2 |ns |4z |Fios
MR to O5.9. Qp 16 | 39 49 59 6.0
e / 19 | 75 95 110 20 |
qih output transition time 7| 19 2 |ns 45 | Fig 9
, 8o | 17 100 120 2.0
clock pulse width \
16 | 6 20 24 ns 4.5 Fig. 8
tw HIGH or LOW 1 2 2 o
20
master reset pulse r R 20 2 |25 |Figs
w width; HIGH 14 |6 17 20 6.0
- 2.0
¢ removal time ___ ?, —r? g g s 45 | Fig.8
rem MR to CPg, CPq 5 _5 5 5 6.0
set-up time 50 | -8 65 75 2.0 )
tsy CPq to CPq; 10 | -3 13 15 ns 4.5 Fig. 7
CP to CPy 9 | -2 1 13 6.0
hold time 50 17 65 75 2.0 )
" CPg 1o CP1; 10 |6 13 15 ns 45 | Fig.7
TP to CPg 9 |5 1 13 6.0
, 6.0 |23 4.8 4.0 2.0
. i clock pulse 30 |70 24 20 MHz | 45 | Fig.8
max requency 25 |83 28 24 6.0
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SIDA: 5/7

DC CHARACTERISTICS FOR 74HCT
For the DC characteristics see chapter “HCMOS family characteristics™, section * Family specifications”,

QCutput capability: standard
|l category: MS|
Note to HCT types

The value of additional quiescent supply current (A Ige} for a unit foad of 1 is given in the family specifications,
To determine Alge per input, multiply this value by the unit load coefficient shown in the table below.

UNIT LOAD
INPUT | cOEFFICIENT
ol A 0.40

CPg 0.25

MR 0.50

AC CHARACTERISTICS FOR 74HCT
GND=0V;t, =t =6ns;C_= 50 pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT | Voo | WAVEFORMS
+25 —40 to +85 | —40t0 +125 v
min. | typ. | max. | min.| max. | min. | max.

tpHL/ propagation delay ,
tpLH CPg 1o Qp 25 | 46 58 69 ns 45 Fig. 9
tpHL/ propagation delay .
tPLH CPg 1o Qs.g 25 | 46 58 69 ns 4.5 Fig. 9
tpyL/ propagation delay ‘ )
tPLH CP1 10 Qp 25 | 50 63 75 ns 4.5 Fig. 9
tpHL/ propagation delay i
tPLH CP1 to Os.g 25 | B0 63 75 ns 45 Fig. 9

propagation delay .
tpHL MR to Qy_g 22 | 46 58 69 ns 4.5 Fig. 8

propagation delay )
tPLH MR to G5, Qp 20 | 46 58 69 ns 45 Fig. 8
tTHL/ cutput transition time 7 15 19 22 ns 45 Fig. 9
ITLH

clock pulse width .
tw HIGH or LOW 16 7 20 24 ns 45 Fig. 8

master reset pulse .
w width: HIGH 16 |4 20 24 ns 4.5 Fig. 8

removal time .
trem MR to CPg, TPy 5 ~5 5 5 ns 4.5 Fig. 8

set-up time
t CPq to CPq; 10 | -3 13 15 ns 4.5 Fig. 7
su 110 LQ

CPg to CPy

hold time

th CPg to CPy; 10 | 6 13 15 ns 45 Fig. 7
CP1 10 CPp

maximum clock pdlse .

fmax frequency 30 | 61 24 20 MHz | 45 Fig. 8
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SIDA: 6/7

AC WAVEFORMS

CPy INPUT

CP, INPUT

1293668

Fig. 7 Waveforms showing hold and set-up times for CPg to
CP1 and €P1 to CPy,.

CPy INPUT

\( ;f_\ / e Vo —

=1 Trem e

e TPHL —— = TpLH =

N = U |

e e

S U Im

QUTPUT

7293883

Qq.85.9
OUTPUT
| tpyy |- 7203669
Fig. 8 Waveforms showing the minimum pulse widths for CPg, Fig. 9 Waveforms showing the propagation delays for CPp,
CP1 and MR inputs; the recovery time for MR and the CPqto Qp, 05 g outputs and the output transition times.

propagation delays for MR to Qp, and Og g outputs.

Note to Figs 8 and 9 Note to AC waveforms
Conditions: {1} HC : V= 50%; V| =GND to Vo
CPq = LOW while CPq is triggered on a LOW-to-HIGH HCT: Vi =1.3V;V|=GND to 3V.

transition and CPg = HIGH, while CP1 is triggered on a
HIGH-to-LOW transition.
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APPLICATION INFORMATION

Some applications far the *4017"" are:

e Decade counter with decimal decoding
¢ 1 out of n decoding counter {when cascaded)
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Figure 10 shows a technique for extending the number of
decoded output states for the 4017,
Decoded outputs are sequential within each stage and from

* Sequential controller stage to stage, with no dead time (except propagation delay).
® Timer
3 - ]
MA MA MR
— ey Py ———a]CPg
cp, 4017 cpy, Te017” cpy  "4017”
Qg Qy=--n- Qg Qg Qy 0y-----0g Qg J;o [ P Qg ag
| ] | I | l |
1 | I |
— e — S——
9 decoded 8 decoded 8 decoded
outputs outputs outputs
clock —— 7293687
first stage intermediate stages last stage
Fig. 10 Counter expansion

Note to Fig. 10

It is essential not to enable the counter on CPy
when CPg is HIGH, or on CPg when CPq is LOW,
as this would cause an extra count,

Figure 11 shows an example of a divide-by 2 through divide-by 10 circuit using one 4017, Since “4017"* has an asynchronous reset,
the output pulse widths are narrow (minimum expected pulse width is 6 ns}. The output pulse widths can be enlarged by inserting

a RC network at the MR input.

divide-by 5 Qg Vee — Vee

et Q4 MR —

Jum— P cPy fin
divide-by 2 ——~1 Q2 C# 'y

4017
divide - by 6 Qg Q59 divide- by 10
divide - by 7 Q, Qg divide - by 9
divide - by 3 Qy Q4 divide - by 4
GND Qg divide - by 8
i
f

7222248

Fig. 11 Divide-by 2 through divide-by 10.
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