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FUNCTIONAL DIAGRAM

The RCA CD54/74HC4518 and CD54/74HCT4518 are dual Family Features: i
BCD up-counters. The RCA CD54/74HC4520 and ® Fanout (Over Temperature Range): -

CD54/74HCT4520 are dual binary up-counters. Each device Standard Outputs - 10 LSTTL Loads
consists of two independent internally synchronous 4-stage Bus Driver Outputs - 15 LSTTL Loads-
counters. The counter stages are D-type flip-flops having ® Wide Operating Temperature Range:
interchangeable CLOCK and ENABLE lines for incre- CD74HC/HCT: -40 to +85°C -

menting on either the positive-going or the negative-going ® Balanced Propagation Delay and Transition Times. - -
transition of CLOCK. The counters are cleared by high 8 Significant Power Reduction Compared to tSTTL -
levels on the MASTER RESET lines. The counter ¢an be Logic ICs S :
cascaded in the ripple mode by connecting Q3 to the " Alternate Source is Philips/Signetics

ENABLE input of the subsequent counter while the CLOCK ® CD54HC/CD74HC Types:

input of the latter is held low. 2 to 6 V Operation o ;
High Noise Immunity: T
The CD54HC/HCT4518 and CD54HC/HCT4520 are N = 30%, N = 30% of Veo; @ Vee =5V -~
supplied in 16-lead ceramic dual-in-line packages (F suffix). * CD54HCT/CD74HCT Types: S
The CD74HC/HCT4518 and CD74HC/HCT4520 are 4.510 5.5 V Operation - L
supplied in a 16-lead plastic dual-in-line packages (E Direct LSTTL input Logic Compatibility
suffix), and in 16-lead surface mount plastic dual-in-line Vi = 0.8 V Max., V"j =2V Min. :
packages (M suffix). The CD54/74HC/HCT4518/4520 are CMOS Input Compatibility
also supplied in chip form (H suffix). h=1upA @ Vo Vou
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TERMINAL ASSIGNMENT
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Fig. 1 — CD54/74HC/HCT4518 Logic Diagram :
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Fig. 2 — CD54/74HC/HCT4520 Logic Diagram 7
_ TRUTHTABLE
o & ce E MR - ACTION
e H L - | Increment Counter
o 3 L ~ L | Increment Gounter,
N\ X L No Change _
X - L No Ghange
T o e L L No Ghange.
cL :::t ct H N i L: _~ No Ghange-
Do e X X H QOthru Q3 = L
cL . e .
_ X = Don't Care H = High State - - L = Low State
A -
92Cs-38346R1 /= low-to-high transition S
Fig. 3 - Detail of each D Flip-Flop "\ high-to-low transition
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CD54/74HC4518, CD54/74HCT4518
CD54/74HC4520, CD54/74HCTA4520
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, {Vcc): ] .
(VOIages referenced 10 GrOUNDY ... ..o 'ttt ettt e ettt et e e e e r e rer e 05l +7V
DC INPUT DIODE CURRENT, lik (FORV, < -0.5 VOR Vi > Ve 10.5V) 11 iiiiiiiiiiiii i ittt e etnranenesnranesnnnnnss cooer £20mA”
DC OUTPUT DIODE CURRENT, lox (FOR Vo < -0.5 V OR Vo > Vee F0.5Y) o ottitiiiii ittt tiaetrsnceearrsnsnsensesnasses +20mA
DC DRAIN CURRENT, PER QUTPUT (lo} (FOR-0.5V < VoK Vee + 0.5V) oottt iiiiiiiiientiiiesenenenenensarsanss L t25mA
DC Ve OR GROUND CURRENT, PER PN (J6€) « ot o v vvvtiin ettt i ttetstrtensnsaesansssnesesssseeenssansonsssarssnens o E50mA
POWER DISSIPATION PER PACKAGE (Pp): . . - .
FOr Ta = -4010 +680° C (PACKAGE TYPE B) ...itiiiiintitteeteeteettteaeseaasnareareaeeasnasiarensionsesseiverersns 500 mwW
For Ta = +6010 +85°C (PACKAGE TYPE E) ...iviitiiit ittt ia i i asesessnsennaonn Derate Llneerly at 8 mwW/°C to 300 mw
FOr Ta = <5510 +100° C (PACKAGE TYPE L H) ti0ittiiiii ettt itiaaas s atataeaenaraacetnesoasnsnceesssssstnenns ;... 500 MW
For Ta = +10010 +125°C (PACKAGE TYPE F, H) ...ttt ie e cie et neanans Derate Linearly at 8 mW/"C t0-300 mW.
FOr Ta =-4010 +70% C (PACKAGE TYPE M) ettt ittt ettt it e ettt ettt ettt e et eeee s i siveeeernansniinees 400 mW
For Ta=+7010 +125° C (PACKAGE TYPE M} e et iuiiiii et ittt e ee e eenan Derate Lineaily at 6 mW/° C-to 70mW-
OPERATING-TEMPERATURE RANGE (Ta): .
L 0 0 €] 4 o o -565 fo,+1?5°G
PACKAGE TYPE E, M .. i i ittt it e i te et e i aiananns -40t0 +85°C ..
STORAGE TEMPERATURE {Tatg) - cevmvtnriiiannrieneacneenensnnenansvneasseroeereoonens R LT T PP PP T -65t0 +150°C
LEAD TEMPERATURE (DURING SOLDERING)" . - : .
At distance 1/16 + 1/32 . (1.59 + 0.79 mm) from case for 108 MAX. ......ouuiiiniiiiiiiiiiireieerarassareannrsansanasea. +265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) . ~ ) . )
with solder contacting lead tipsonly ........................ U P e ¥300°GC
RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation is always wulhln
the following ranges:
LIMITS
CHARACTERISTIC MIN. MAX. ,UNITS
Supply-Voitage Range (For Ta = Full Package-Temperature Range) Vec:™ .
CD54/74HC Types 2 K v
CD54/74HCT Types 45 55 v
DC Input or Qutput Voltage Vin, Vour ) 0 Vee Y
Operaling Temperature Ta: - R
CD74 Types -40 . 85 - °G.
CD54 Types -55 +195 e
Input Rise and Fall Times t,, t .-
at2v 0 1000 - ns
atasv 0 500 7.1 . ns
ate6 Vv 0 . 400 - .ns -

‘Unless otherwise specified, all voltages are referenced to Ground.
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< CD54/74HCA4518, CD54/74HCT4518
o - g g o) \ 3
- CD54/74HC4520, CD54/74HCT4520
[ 38 STATIC ELECTRICAL CHARACTERISTICS ) N ST o .
[on} CD74HC4518/CDS4HCAS 18 CD74HCT4518/CO54HCT4518
o CD74HC4520/CD54HC4520 CD74HCT4520/CDS4HCT4520 . - -

a - —— = —— B
n~ TEST TARC/S4HC | 7aHC | sanc TEST | 74HCT/S4HCT | 74HOT | SaHCT .
g CONDITIONS SERIES SERIES | SERIES | CONDITIONS SERIES . | SERIES | SERIES
o CHARACTERISTIC S S ‘UNITS
-40/ 55/ cpcom | -840/ -55/. -
+25°C £25° S "
l:-'- v lo Veo +85°C | +125°C v, Vee #c - | +85°C | +125°C
n v mA v v v N I
g Min | Typ |Max [ Min [Max | Min [Max Min | Typ 1Max | Min [Max [Min [Max}-
= N -
High-Levet 2 J15] — | —{15|—[|15] — 45
:- Ig Vi i ) i
Input Voitage Vo 451315} — | — 315 — |3.15) — - to | 2 -} = 2 - 2 - v
I 6 42| — | — |42]— |a2]|— 55
Low-Level 2 |—|—-1}os5]—-|os|— |05 a5
& Input Voltage V., 48|~ ] — [1385) — [1a5) — J1ss] — o |—|—|os|—Tlosl=]os] Vv
Led 6 | —1—|18[—-|18]—]1t8 5.5
~ .
ru High-Level A 2 19| = —]19|—- 19|~ Ve .
Output Voltage Vo or -0.02 45|44 ] — | — 44| — |44 | — or 45 ({44 | — 7'— 4.4 — 44 | — V-
CMOS Loads Vo 8 |saf—|—|s9]-Jss|~] w. '
o Va A . . 1
[ TTL Loads or - -4 45 (308 — | — [a84| — J37 | = or 45 3g8f ~ | = [384| — |37 | — V.
[_. N
) Vi 5.2 6 [548] — | — [s34| — |52 — Ver
L
1 Low-Level Vi 2 — | — 401 ] =101} — |01 Vi .
a OutputVoltage Ve |  or 002 |4s|— |~ or|—Jor|—Jor] o fas|—|<foif= forf=for] v
= CMOS Loads Vi 6 |~1—Jo1[~]ot]—o1] w. )
S N
v Vi Ve I
; TTL Loads or 4 45| — [ — [026) — [033] — |04 or 45 | — | — [0.26] — 033 — [04 \'
L Ve 52 16— |- [o28] — Joasf— [oa] w. ' '
%4}
input Leakage Vee Any
[%4] Voltage - : ) -
- Current 1 or 6 = | = [0 — |2t | — | 2t |Between {55 | — | — [20.4]| - | 21 |- n LA
v Vee
[ Gnd & Gnd
; Quiescent Vee Vee .
Device or 0 6] —1—-|8[—|8 |~ [w60] or 55| — | — |8 [—= |80 |— [160] wA
Current lec Gnd Gnd
Additional : 45,
Quiescent .
Oevice Current Vee-21 [ to | — [1001360 | — |450 | — | 480 BA
per inpul pin
1 unit load Alec* 55 |
*For dual-supply systems theoretlcal worst case (Vi = 2.4 V, Veg = 5.5 V) specification is 1.8 mA.
HCT Input Loading Table T
Input Unit Loads* -
MR 1.2 . .
cP 0.25 o
ENABLE 0.5 . -
“Unit Load is Alcc limit specified in Static Characteristic
Chart, e.g., 360 uA max. @ 25°C.
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[%¢} .
< CD54/74HC4518, CD54/74HCT4518
CD54/74HC4520, CD54/74HCT4520
1 SWITCHING CHARACTERISTICS (Vcc= 5V, Ta= 25°C, Inputt, t = 6 ns) o T
3 | CHARACTERISTIC C | symsoL TYPICAL ONITS
o (pF) HC | HeT [ °
~ Maximum Clock Frequency 15 fraax 60 1 80 -} MHz:
g Propagation Delay 15 L P a9 ) hs
o CP to Qn e I'l
= Enable to Qn 15 :::': 20 23 . ns
™~ ]
iy MR to Qn 15 ::H“: 12-} 14 | - ns
m Power Dissipation Capacitance* - Ceo 33 33| pF
= “Cro is used to determine the dynamic power consumption, per counter. fo = output frequency; L -
Pp = Cpp Vec? |, +  C Vee? fo where C. = output load capacitance
E f, = input frequency, Vce = supply voltage c. .
PREREQUISITE FOR SWITCHING FUNCTION - 7' o o -
a 25°C -40°C to +85°C -65°Cto +125°C | _ - | .
CHARACTERISTIC | SYMBOL | Vcc HC HCT 74HC 74HCT 54HC 54HCT | UNITS
Ll Min. {Max. | Min. [Max. | Min. |[Max. | Min. jMax. | Min. [Max. |Min, [Max.}-.~ :
E Maximum Clock 2 W Bl el Bl B Bl el Bl 5 S il Bt
fraax 45 (30 | — |25 | — |24 ] — 20| — |20 ] =17 | < | MHZ -
Frequency 6 3| — | —f{—]os] —| | ~foa ] —1_1_ R
2 o[-t =Two[-t=1-]120] =1 ~=1=1
Clock Puise Width tw 4.5 16— [20)|— |20 — 125 | — |24 ) — |30 | = ns, ~
oc 6 |14 | —t—l—|1w7w]l—]=]=]o0l-1]~=]= '
2 2 Jwo|==1=T2s]=[-[=|1B|<=[=]=
(V] MR Puise Width tw 4.5 20} —J20|— |25 | — |25 | — 3 | — |30 }|—=: ns
L 6 7l—]—|=—|aaj—-]—=|—-l2d|=]=]=}F .
i u Sotun Time 2 |80 —|-|=TJw0f= === [==1F"
PN Enab‘:e e tsu 45 |16 — |16 —|20| — |20 — |24 |~ |28] | ns
= 6 |14 —|—-|—-Juwil—-|—-t—=j20]=]~]=
< _ 2 o|l-|-]=fol=1=T=To0o]=1~=1-= 1
M ;;":zvé';'me tew | 45 |0 | —|o|=Jo|—=]o|—=|ofl=10o|=}"ns}
= 6 o j—|—]l—-lojl—|—=]=]o]=}=|% - .
) 2 Jeo|—[—=[—=J100]=]=1]—T120]=]~[= ‘
“ 2‘;“:" me ts 45 |16 ] —|16|—]20|— 20| —|2a|—]2a) <] ns "
2] ° 6 (1|~ |—f—-fw2|—|—|]~]o0|—]|—]|— :
— -
. 2 o —[=J=Jo{=|=]=0 ===
A 1o I IR N o O e I B O o K o I e
< 6 o |=|—|=lo]=|—=]=]o0]= =
L SWITCHING CHARACTERISTICS (C. = 50 pF, Input t,; = 6 ns) S -~
25°C -40°C to +85°C -55°C {0 +125°C: B
CHARACTERISTIC | SYMBOL | Ve HC HCT 74HC 74HCT 54HC S4HCT UNITS_
Min, [Max. | Min. {Max. | Min. {Max. | Min, [Max. [Min. |Max. |Min. [Max.{ ~ " |
. teun 2 — 0| — [~ | — (80|~ |—]— (880~ |~ T :
t lay, g
P'°pégi;°gnoe ay tere, 45 | — |48 | — |53 —|60|— |66 — |72]~ {8 [ ns
6 [— |4 |—|—~]—i51|—|—|—j61]—]|—
. 2 | —Jado] =] —=[—=1ls00] =] —-|—= 130 <1=1]
Enable to Qn o 45 | — |48 | — |85 | — 60| — |69 | — |72~ [83] ns
e 6 |— 141 |—j—|—|81|=]—-]—161]=[=
2 [=Jwso| (=] —Jweo| - =1—=Tes| ==
MR to Qn tore 45 | — |30 | — |35 |~ |38 | — 44| —|4a5]| - 53] ns
6 |— || —|—|—133|—|—~|—]8|=]~=]|
2 — || === |=]=1<Tt0] == :
?r“;:;:ion e o a5 | — 15| — || —|19|=]19]—|a2]| |22 n
b 6 |-l —j—lw6|—]—]|—"19]=]= :
Input Capacitance C —j1w0o]—Jwoj—j10]—=110]—]1]|—[10] pF

584




T-4§-2,3_;-‘05 | 5 Technl#al ,Déla
CD54/74H C451 8, CD54/74HCTA451 8
CD54/74H C4520,7. CD54/74HCT4520 -
HARRIS SEMICOND SECTOR 27E D BN 4302271 UU]J?:]':IE V}EHAS /

[ 3 102|314 I.’;lls 17|18
m“__hnmln
i nhlihhh

MASTER RESET

o A AR AA
o LA -

Q3

r

HC/HCT 4518 <

Tigjoliognhi2ii3fi4jisjo e

HC/HCT4520

92CM -38410R)

Fig. 4 — Timing Diagrams for CD54/74HC/HCT45 18/4520.
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Fig. 5§ — Master resst pulse width. Master reset to output delay and Fig. 6 — Setup Times: E to CP arid CP: to E.

master re@set 10 clock recovery imea.

54/74HC | 54/74HCT-
Input Level Vee v
Switching Voltage, Vs 50% Vcc 13V




