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FUNCTIONAL DIAGRAM
CDS54/74HC4017, CD54/74HCT4017

The RCA-CD54/74HCA4017 and CD54/74HCT4017 are high
speed silicon gate CMOS 5-stage Johnson counters with 10
decoded outputs. Each of the decoded outputs is normally
low and sequentially goes high on the low to high transition
of the CLOCK (CP) input. Each output stays high for one
clock period of the 10 clock period cycle. The CARRY (TC)
output transitions low to high after OUTPUT 10 goes low,
and can be used in conjunction with the CLOCK ENABLE
(CE) to cascade several stages. The CLOCK ENABLE input
disables counting when in the high state. A RESET (MR}
input is also provided which when taken high sets all the
decoded outputs, except “0", low.

The device can drive up to 10 low power Schottky equiva-
lentloads. The CD54/74HCT4017 is an enhanced version of
aquivalent CMOS types.

The CD54HC4017 and CDS54HCT4017 are supplied in
16-lead hermetic dual-in-line ceramic packages (F suffix).
The CD74HC4017 and CD74HCT4017 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).

TRUTH TABLE

cP CE MR Output State*
L X L No Change
X H L No Change
X X H "O"=H, "1"-"g"=L
7 L L increments Counter
~ X L No Change
X e L No Change
H ~ L Increments Counter
H = High Level
L = Low Leve!

“\. = High-to-Low Transition
<" = Low-to-High Transition
X=Don't Care
‘If n<5 TC=H, Otherwise=L
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Typical fuax = SOMHZ @ Vec =5V, C, =18pF, Ta= 25°C .

Family Features: o - :
® Fanout (Over Temperature: Range):. .
Standard Outputs — 10 LSTTL Loads.
Bus Driver Outputs — 15 LSTTL Loads
® Wide Operating Temperature Range:
CD74HC/HCT: -40to +85°C . -
8 Balanced Propagation Delay and-Transition Times
® Significant Power Redugtion Compared to
LSTTL Logic ICs :
® Alternate Source Is Philips/Signetics
® CDS4HC/CD74HC Types:
2 to 6 V Operation S :
High Noise Immunity: Ni. = 30%, Niu = 30% of Ve
@ Vec =5V : -
8 CD54HCT/CD74HCT Types:
4.5 to 5.5 V Operation » : .
Direct LSTTL Input Logic Compatibility
V=08V Max., VIH7=< 2v Min., g .
CMOS Input Compatibility i
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Vet e ia e 400 MW
Derate Llnearly ate mW/°Gto 70 mw

For Ta = -40 to +70°C (PACKAGE TYPE M)

For Ta = +70 to +125°C (PACKAGE TYPE M)
OPERATING-TEMPERATURE RANGE (Ta): .

PACKAGE TYPE F M .o e e e rerediieas

“ CD54/74HC4017
i CD54/74HCTA4017
m MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE (Vcc): N

[a] (Voitages referenced to ground) .............ooiiiiiiiiiiiinn e .. .. . . -05t0 +7V
=0 DC INPUT DIODE CURRENT, I (FOR V, < -0.5 V OR Vi>Vee +05V)............s cereeeiie. 20 MA 4
2 DC QUTPUT DIODE CURRENT, lox (FOR Vo < -0.5 V OR Vo> Ve +0.5 V) o +20mA
-~ DC DRAIN CURRENT, PER OUTPUT (lo) (FOR-0.5V < Vo< Ve +0.5V) . ooiiiviivininnianannnns PRI eevisenavess £25MA
O DC Vec OR GROUND CURRENT, {166) ««vvurans et e eae e ) . iSOmA
o POWER DISSIPATION PER PACKAGE {Po):

For Ta = -40 to +60°C (PACKAGE TYPE [ T ..\.},..‘..,.‘.SOOmW .
i For Ta = +60 10 +85°C (PACKAGE TYPE E) .......uiuuieiee e e Derale Lmearly at8 mW/°Cto 300 mw
n For Ta = -5510 +100°C (PACKAGE TYPE F. H) ... i0uiitiiniiiine et et e e e 500 mw
n For Ta = +100 t0 +125°C (PACKAGE TYPE F. H) .. .oionnnie e, +vva.. Derate Llnearlv at8 mW/°C to an0 mw
[m]
m
e

-55 to+125°C
~ PACKAGE TYPE B, M.ttt e e e Lrerevees PRI -40 to +85°C
STORAGE TEMPERATURE (Tuig) .- .uvtreete it ittintietes et e et e e e, Cervirereeeeass -65t0 +150°C
P LEAD TEMPERATURE (DURING SOLDERING): . 7
At distance 1/16 £ 1/32 in. (1.59 + 0.79 mm) from case for 108 Max. ...........ovveunnnnn.. ceeeeas .’» ............... reears +265°C
LJd Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) IR - -
fDL-I with solder contacting lead ipS ORlY ... ... ittt i et e e e e eeeadl €reevinn Gressceiiiivenvon, 1300°C -
o s o e e e g et ye
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Fig. 1 — Loglc diagram for the CD54/74HC/HCT 4017
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CD54/74HC4017 B
CD54/74HCT4017 .

STATIC ELECTRICAL CHARACTERISTICS

CD74HCA4017/CD54HCAD17 CD74HCT4017/CD54HCT4017
TEST 74HC/54HC | T4HC S4HC TEST TaHCT/saHeT | 7ader | samer o
CONDITIONS TYPES TYPES | TYPES |CONDITIONS | TYPES -| Types | Tvpes:
CHARACTERISTIC = —
-a0/ -55/ -407 -55/
9 9 _
v o |Vee| € | 4esec |+1asee | v |vee| tPC | iasee | s12sec
v mA |V v v -
Min | Typ |Max | Min |Max {Min M_ax Min | Typ {Max | Min |Max | Miri |Max
High-Levei 2 |t85]|—]— (15— |15} — 45
Input Voltage  Vin ssfasf |~ Jas|—as|—] — Jwl|l2|-|=]2]=]2|=
6 42| — | —fa2}~ |a2]| - 55 )
Low-Level 2| —-]—]05|—}05]—~ |05 45
Input Voltage  Va 45| — [~ |13s] — |ras| ~ |138| — fto|—|—[o8|— fos]|— |os
6 |—1—]18{—]18]-]18 55 .
High-Level Vi 2 (19— ] — 19— |19]| - Vo
Output Voitage  Vou or -002 45|44 ) — | — |44 | — |44 | — or 45144 | — | — |44 | — {44 ] —
CMOS Loads Vi 6 |59|—]—|591—[59]—] wu
Vi Vi
TTL Loads or -4 Jes|aesf— | — |amaf— Ja7|— [ o [as|aes| — | — |s84]~Jar| [
Ve | 52 | 6 |548] — | — [53a)] — |s2{ —| v ’
Low-Level Vi 2 =1 =Jorl=jor|=1lo1| wu :
Qutput Voltage  Va. or 002 |45 — | — |01 ] —]O1]— {01 or 45{ — | — o] ~ 01— |01 |
CMOS Loads Vin 6 | — | —foal—fot|=]o1]| wvu i
Vu Vi =
TTL Loads or 4 45| — | — [0.26( — }0.33] — |04 or 451 — | — |o26] — |o33| — fo4
Vo s2 |6 | —|— |o26] — loa3]| — jo4| wm ' )
Any
tnput Leakage Vee ) élollage :
Curcent Wl oo 6| — - jroa] — |21 ] — | &0 [P s | — | = [zoa| = [ar | = |21
& " A
Gnd Gnd -
Quiescent Vee Vee R
Device or o |el—|-laf—|eo]—fwo|] o [ss|—|~]8i="}s0]=]|re0
Current lec | Gnd Gnd
Additional
Quiescent 45
Device Current . Vec-2.1 | to | — 11001360 | — 4501 — . |490
per input pin 5.5 : -
1 unit load Alee’

*For dual-supply systems theoretical worst case (V) = 2.4 V, Vec = 5.5 V) spacification Is 1.8 mA.

HCT Input Loading Table
Input Unit Loads*
CP 0.15 :
CE 0.25
MR 0.3

"Unit load is Alcc limit specified in Static Characteristic Chart, e.g., 360 uA max. @ 25°C..
474 . "
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CD54/74HCA4017

: CD54/74HCT4017 R
RECOMMENDED OPERATING CONDITIONS: T ‘ 7 . .
r- For maximum rellability, nominal operating conditions should be selected so that operation Is always wllhln lhe - ' .
following ranges:
=0 LIMITS s . - - :
: CHARACTERISTIC — = = - “UNITS
a MIN. - MAX,
[ ]
Supply-Voitage Range (For Ta = Full Package Temperature Range) Vec:* .
2 CD54/74HC Types : 2 6 v
;UJ CD54/74HCT Types 74.57 . 55 - . \
% DC Input or Output Voltage V., Vo ' 0 B Y"’G', |l v
T Operating Temperature Ta: ' o
CD74 Types ©-40 . | 485 °C
CD54 Types ' -55 - H2s °C
a input Rise and Fall Times, t, 4 B AR .
W atav . 0 1000 ns
r- at4sv 0 . f-. 500. ns
n atev 0 400 ns
‘Unless otherwise specified, all voltages are referenced to Ground. -
1
[ SWITCHING CHARACTERISTICS (Vcc =5V, Ta = 25°C, Input t, 4, = 6 ns)
B~ . —
tj . c. - Typical Values
CHARACTERISTIC SYMBOL — — . -UNITS
%] . _
{pF) HC HCT -
Propagation Delay teLn - N
= . .
o CP to Out teHL 15 . ® . 19 ns
[ t " T
(] PLH . 5 F
= CPtoTC tow 15 19 - 1S') - n§
v TEto Out N 15 21 21 | s
[ PHL - i
o CEtoTC touu 15 21 21 ns
o tene s )
< teun . e
ba MR to Out 15 19 19 ns
teHL . )
MR to TC teun 15 9|19 " ns
tery i S
Max. CP Frequency fuax 15 60 - .50 MHz
Power Dissipation Capacitance* Cro — 39 39 pF

*Cro is used to determine the dynamic power consumption, per package.
Po = Cpo Vee? i + X Cy Vee? fo where = input frequency.

fo = output frequency.

C. = output load capacitance.

Vec = supply voltage.
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CD54/74HC4017 T-45-23-
PREREQUISITE FOR SWITCHING FUNCTION _
LiMITS o
TEST 25°C -40°C to +85°C -55°C to +125%C - .
CHARACTERISTIC CONDITION - ~ —— yNITS |
HC HCT 74HC TAHCT | B4HC. | S4HCT |~
Voo I Min. [Max.| Min. |Max. | Min. |Max. | Min, |Max, | Min. Max. | Min. |Max. |
2 80| - — =100} — |~ |—=1]120] — | == |-
CP Pulse Width tw 45 Bl — 116 —]20{—|20]|—f24]=|24a]|~] ns
6 L I I A N I I ) I e
2 80| —l—=t—J00| - =f—=7j120|-] =<1
MR Pulse Width tw 45 6|— |16 —]20|-|{207—]|24| —1l24]=-"| ns
8 M —|—l—]7]—]—]—]20 =) =11
2 6 |[—1=1—|si—1=|—-14]l~=T=T"1
Max. Clock Freq. fc, (max.) 45 30| —125|— |24l — 20|~ |2|=]17]<]| Mz}
6 3| — | —|—l1s0j—|—-|—j23] | —[|=1|""~
CEtoCP 2 Bl—|=l—-]®s|[-]=]=-110]==T=1"
4 45 5 — (15| —]19|—-|18f—-]|22]~]2|=| ng
Setup Time tsu S Bl-|{Z]w|l=|=1Z]|71 — == s
= 2 ol —|—=f{=]o]l=]=1T=T ol =1T=1T2Z
CEtoCP E Ll
th 45 0| — 0| — 0} — 0| — 0] — 0| — | " ns -
Hold Time 8 ol — 2| = ol — | 21 Z 4 I g >
2 5| — | — 5] — [ — 5] —~ | =]~
MR Removal Time  trem 45 5 — 5| — 5| — 5 — 51 = 5§ — ns
6 5| — | — 5| — | — 5| —| ==~
SWITCHING CHARACTERISTICS (C. = 50 pF, Input t, t = 6 ns)
25°C -40°C10+85°C | -55°Clo+125°C |
CHARACTERISTIC | SYMBOL | Vec HC HCT 74HC 74HCT | 's4HC [ 54HCT |uNiTs
X Min, |Max. [ Min. |Max. | Min. |Max. | Min. [Max. | Min. [Max.. _Mi’n. Max i
Propagation Delay teun 2 | —J2RB| — | —f—]200}| — | — | = |3a5| -] = |
CP to any tern 45| — | 46| — |46 | — | 58| — {58 | —-| 69| — -69 | ‘ns |
Dec. Out 6 | — 18| —|—}t—149|—|—=I|—=789] ===
teun 2 | — |2 - | -] —qao| =] =1 —=Jass] = 1= o
CPtoTC tere 45— { 48| — |46 | — | 58| — |58 | — | 69| — 169 | ns
6 [— 39| —|~—|—]a|—]—=|=]">5 el e -
- toun 2 | — (20| — |~ =315 — [~ |~ Tams|~[=]"
CE to any ter 45| — [ 80|~ |60 | — ] 63| —"|63 | ~| 7] — |75 ns
Dec. Qut 6 - sl - - = 54| — | — | — 64 — | = :
_ ton 2 |—(280| — | —|—|35] — | —[—Jars| = | —
CEto TC torn 45 | — | 50| — |50 | — | 63| — (63 | — [ 75| =75 | 'ns
6 |— |\~ —]—]8a]l—|—=|=]e6a]—J)=]"
MR tewn 2 |~ (2!l - -] —jowo| === ]aas]| =<
Dac oony o 45| — | 46| — |46 | — 88| — |68 —|60]—|69] ns
' 6 |—la9|—f—]—fa9]—| 1189} [~
toun 2 | —J2| — | = =Jaw| -] =[ass[ =] =
MR to TC teve 45— | 46| — 146 | — | 88| — (658 | — | 69| — | 69 | "ns
8 ||| —|~|—Ja]—|—|—|6so}—|=1}"
Transition Time to 2 | =17 —|=]—=]|9®B|—]|—-1=]10]—=1|=< Y
TC, Dec. Out trun 45/~ f15) — 15 f — [ 19— f19 | — [ 22| = |22 ]| ns
8| -1 B]l—-|—f—f18]—]—]—f10|—]|=]|
Input Capacitance Cin (W= |[—-F10]—=]10}— 10|~ [10].pF )
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Timing diagram for the CD54/74HC/HCT4017




