Technical Data
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CD54/74HC4040
CD54/74HCT4040

HARRIS SEMICOND SECTOR
High-Speed CMOS Logic
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FUNCTIONAL DIAGRAM

The RCA-CD54/74HC4040 and CD54/74HCT4040 are 12-
stage ripple-carry binary counters. All counter stages are
master-slave flip-flops. The state of the stage advances one
count on the negative transition of each input pulse; a high
voltage level on the MR line resets all stages to their zero
state. All inputs and outputs are buffered.

The CD54HC4040 and CD54HCT4040 are supplied in 16-
lead hermetic dual-in-line ceramic packages (F suffix). The
CD74HCA4040 and CD74HCT4040 are supplied in 16-lead
dual-in-line plastic packages (E suffix) and in 16-lead dual-
in-line surface mount plastic package (M suffix). Both
types are aiso available in chip form (H suffix).
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W Typical fuax = 50 MHz @ Vec = § V, CL= 15 pF, Ta=

TRUTH TABLE
? MR Output State
e L No Change
~ 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

File 'Numberr14_83

12-Stage Binary Counter

26°C

Family Features:

» Fanout (Over Temperature Range):
Standard Outputs - 10 LSTTL Loads:
Bus Driver Outputs - 15 LSTTL Loads
» Wide Operating Tempecature Range:
CD74HC/HCT: -40to +85°C
s Balanced Propagation Delay.and Transmon Tlmes
® Significant Power Reductlon Oomparsd to :
LSTTL Logic ICs
® Alternate Source is Phlllps/Slgnetlcs
8 CD54HC/CD74HC Types:
2 to 6 V Operation
High Noise Immunity: Ny= O%, Nm=30% of Vcc
@ Veo=5 V
u CD54HCT/CD74HCT Types:
4.5 0 5.5 V Operation )
Diract LSTTL Input Logic Compatibility
Vi=0.8 V Max., Vin=2 V Min. o
CMOS Input Compatibility

h=1pA @ Vo, Vou

Fig. 1 - Logic block diagram.
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CD54/74HC4040 -
CD54/74HCT4040

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vcc):

(%)
<C
o
™~
- (Voltages referenced t0 GroUNd) ......vveeeeereeererrerrerereeeeacnorronienssrersrsenes haeas civiarienire e, 0510 + TV )
g DC INPUT DIODE CURRENT, Ik (FORV, <-0.5VORV, > Ve #0.8V) ooviiii ittt i vbciananinees Viierseeesr. F20MA : ) N
- DC QUTPUT DIODE CURRENT, lox (FOR Vo <-0.5VOR Vo> Ve +0.5V) ...oviveninnen Vedusiesear i s 220MA
~ DC DRAIN CURRENT, PER OUTPUT (lo) (FOR-0.5V < Vo <Vec+ 0.5V} ...oovvvnnnnnn . seer iy aeiae sevsne E25MA
== DC Vec OR GROUND CURRENT (166} «« et ttennnntineeeseaaainsaesesseransnnsnnereenn cedieereners. E50MA -
o POWER DISSIPATION PER PACKAGE (Po): , - ’
- FOr Ta=-4010 +60°C (PACKAGE TYPE E) ....iutiiiiiiiiiiiiei i tiititantaanrcsncasorsasnrnnases rerevesesireriinanes 500 mW
[ For Ta = +6010 +85°C (PACKAGE TYPE E) ......viiiiriieiinrnnesnacennneraneacasasnsss Derale Llnearly at 8 mW/°G to.300mW
nJ For Ta=-5510 +100°C (PACKAGE TYPE F, H) ....iiuiiniiiiiiii i iiansinaesaanaians Cessdriasserssrans [N 500 mW
n For Ta=+10010 +125°C (PACKAGE TYPEF, H) ... . ittt ittt iviaennes voreee, Deérate Llnearly at 8.mW/°C.to 300 mW
g For Ta=-40t0 +70°C (PACKAGE TYPE M) ....iiiiiniiiiiiiiriineriiieiionsarnserssnons ivevaen Crrieia st 400 MW
- For Ta = +701t0 +126°C (PACKAGE TYPE M) . ..0vinineiinininineneniiananenansnenens ... Derate Llnégrly at8 mW/°G to 70 mW
OPERATING-TEMPERATURE RANGE (Ta): - : B . R
I PACKAGE TYPE F, H i i ittt i ittt st et it i eaenanenn rrdrertretevinteresnaesins 5510 $126°C
PACKAGE TYPEE, M PN .evs =401t0 +85°C
STORAGE TEMPERATURE (Taig) «:tvctentetuntornrnraseenensnrearecsasessssassassnsnsn : . -65 to +150°C
=9 LEAD TEMPERATURE (DURING SOLDERING): o
At distance 1/16 £ 1/32in. (1.59 + 0.79 mm) from Case for 108 MaX. ..........everrvrrrsnsoronsoonssonnasses iriesisenesss 1265°C
L Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) - o B
E with solder contacting lead tips ONlY ...ttt it iieiereiraetneenrarenranses ranes e e vt e nbe i ranened . +300°C
RECOMMENDED OPERATING CONDITIONS:
For maximum reliablility, nominal operating conditions should be selected so that operation is always within
g the following ranges: . ,
= - LIMITS e .
w CHARACTERISTIC MiN “MAX. i UNITS
L Supply-Voitage Range (For Ta=Ful Package Temperature Range) -
“ Veo:* o .
=] CD54/74HC Types 2 -8 - \)
= CD54/74HCT Types 45 _55-. - v A
8 DC Input or Output Voltage Vin, Vout 0- . Vee' -V )
H Operating Temperature Ta: . -
= CD74 Types -40 - +85 - °Cc
s CDS4 Types : -55 #25 | ec
input Rise and Fall Times t,t B : :
1< at2v 0 4000 | o ons.
E atd4svV 0 - -800. | s
1% até Vv 0 ..400 . .| - -ns .
<< N - -
I *Unless otherwise specified, all voltages are referenced to Ground.
F/F1 ONLY -
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Fig. 2 - Detail for tlip-flops 1, 2, 4,5, 7,8, 10 & 11. Flg. 3 - Detail for flip-tiops 3, 6, 9 & 12.
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n
< CD54/74HC4040 N
§ CD54/74HCT4040 : B ' L
- . X I - o i
o STATIC ELECTRICAL CHARACTERISTICS - N - . - . -
~ CDT4HC4040/CDS4HCA040 CO74HCT4040/CDS4HET4040 - N
2 TEST TAHC/SAHC | 74HC | saHC TEST  |74HCT/SAHCT | 74HCT | saMcT .
~ CONDITIONS TYPES TYPES | TYPES | CONDITIONS TVPES' Tl TYPES | TY?ES )
o | CHARACTERISTIC - - — UNITS
e +25°C iy -58/ sasec B A O N D
- v, A +85°C | +125°C |y, v ! 185°C. 1| +125°C | -
N v mA v v v 1
m Min | Typ |Max | Min |Max | Min |Max Min | Typ [Max |Min [Max | Min [Max |~ - S
r'D.' High-Level 2 |15 —|—|t5]|— (15| — 45 7 :
T Input Voitage  Va. 451315] — | — lais| — a1s| — — o2 |—|—{2|=|2 = v~
" 6 42| — |- [a2|— |a2| =~ 55 - :
Low-Level 2 |—|—f05]~]05|— 05 45
o | meutvonage vy 45— | — |13s| — {1as| — |13} — |wl—]—|os|~|oa]| = [os]| v
6 —-——118|— 118 — |18 55 7
9]
n~ High-Level Vi 2 19— —]19|—[19]~- Vo )
Qutput Voltage Vo or 002 45|44 | — | — |44 | — |44 | — or 45|44 — |~ (44 | = |48 | =~ | .V
CMOS Loads Ve, 6 |59|—]—|59]—|s9]— Ve )
' Vo 7
oz TTL Loads or -4 |as|ses| — |~ fase| — |37| -] o |as|ses|—f— jssa|— |s7[—{ v
S .
[ 2 Vo -5.2 6 |548) — | — |534} — |52 ]| — Ve
[}
Lt Low-Level Vi 2 — | =101 =101} — }JO.1 Vo _ i
Y1 | output voltage Vo, or 002 45| — | —=fo1|="to1]|~los or |as|—]-fot|l—=lo1l~1fo1] v
A CMOS Loads Ve, 6 |~ |—for]|=for]|=tfor} w. ) ]
=
(=] Va Vi
— TTL Loads or 4 451 — | — [0.26| — [033] — |04 or 45| — | — (026 — [033| — |04 v
z N B -
Vo, 5.2 6 — | — |026] — (033 — |04 Vi
Ll
¢} Input Leakage Vee Any
Voitage E R Sl .
(%] Current L or 6 | — = [s00] — |21} — [21 |Between |56 | — | = [s00] — |21 | = |51} A Lo
- Ve .l ! -
oz Gnd & Gnd -
Ef: Quiescent Vee Vee ST )
I | pevice or 0 6 |—|—]8|—|e|—-]wo] o |ss|]—|~|8 )~ {8 |= 60} wA"
Gnd B
Current lee Gnd
Additional 45 -
Quiescent - -
Dewvice Current Vee21 [ to | — 1100|360 — |ds0| = [ag0 | - wA ;
per input pin . M T o :
tunitioad  Alec’ 5.5 S - N 3 -
“For dual-supply systems theoretical worst case (Vi = 2.4 V, Vec = 5.5 V) spaclfication is 1.8 mA. " LTLVCG - T ' -
HCT Input Loading Tabie - s o
as = = an R
3 14 T '.
Input Unit Loads* A ol . .
o4 Moy R
MR 0.65 Cwd L2 59 S o
® 05 e g . . o : -
@ L
"Unit Load is Alcc limit specified in Static Characteristic Chart, ano & Lor - . -
e.g., 360 uA max. @ 25°C. T atasiaim -
TERMINAL ASSIGNMENT -
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——_Technical Data :
v CD54/74HC4040 . o
T CD54/74HCT4040
. SWITCHING CHARACTERISTICS (Vcc =5V, Ta = 25°C, Input t,, 1, = 6 ns) S
e G Tyeeal
:3 CHARACTERISTIC SYMBOL oF HC . HCT. . | "~ Units — ,
<0 Propagation Delay ¢ to Q1’ Output Teu 15 S5 5 I B & AL S ns : : ) v
~ tora R S -
~ . tor " PR S S
o Propagation Delay Q, to Q,., tors 15| - 4 4 - ns - -
= Propagation Delay to MR to Q. to 15 ] 14 17 . |- -ns_
~ Power Dissipation Capacitance* Cep — 40 45 _pF.
np-_’ *Ceo I8 used toidelermine thezpower consumption, per package. E
u PD = Cpp Ve fi + X (CoL Vec .1‘i/M) where:
o M=2',2% 28, . o
m Cu. = output load capacitance
- fi = input frequency
a Pre-requisite for Switching Function
w 25°C -40°C {0 +85°C ~55°C to +125°C
o~ CHARACTERISTIC SYMBOL {Vcc HC HCT 74HC 74HCT 54HC | 54HCT- |UNITS
n Min. [Max. [MIn. Max. [Min. [Max. [Min. [Max.[Min. [Max:[Min. [Max.|{ . ’
Maximum Input Puise 2 6 |—|—ft—-}15]—~|~]—=14-=]=T1=7
Frequency fraax 45130 | — 125 | — [26 | — J20|-— |20 | — |16 | — | MHz
6 18 |— 1 —|—|29]l—J~|—]aal—|~|=
o Input Pulse Width tw 2 |80 | —|—=|—=1f100]—]— =120 — | =] =
[« (Figure 4) 45116 | — 120 | — |20 | — |25 | — (24| — |30 | —-| ns
= 6 (4| —f—|—J17]|—|=]=J2|=1—|=1T -
tj Reset Removal Time trem 2 (80| —|—|—Jes|=]=1—=-1758]=]=7F= } o i
1 (Figure 5) 45|10 | — |10 | — 18| — |13} — |18 ] — |16 — ns
6 |9 |-~ —J0|l—J|—=|=Jt@j=]~}=]
2 Reset Pulse Width tw 2 180 | — [~ [—Tw00| === [20[=1T=[=1"
) (Figure 5) 45116 | — (20 | — |20 | — |25 | — [ 24 | —. 30| =] ns
v 6 (14| —|~]—|17|—=|=]—-|20|]=)=]=]""
=
Lt L
“ SWITCHING CHARACTERISTICS (C.=50 pF, Input 1,,4=6 ns) I
Il:,! 25°C -40°C to +85°C -55°Cto'+125°C . e
o= CHARACTERISTIC  [SYMBOL {Vcc HC HCT 74HC | 74HCT | S4HC | 54HCT- JUNITS
D<:t Min. |Max. |Min. {Max. [Min. [Max. |Min. [Max. |Min. [Max, [Min:[Max,
I g Propagation Delay trn 2 — |140| — |~ | = {15} = | =] ="1210 = | =
¢ to Qt’ Output tewe 45 | — [28 ] — {40 | — |35 | — |80 | — 42| — |60 ]| ns
(Figure 4) 6 |[— |4 —|—~|—180|—[|—|—(|8]|]=]|=
Propagation Delay [ 2 [—= 15 —|—=[=JesE=T1=T1=Tnoel=1= .
Q. to Qn+t tewe 45 [ — 15 | — |16 | — |19 — |19 |— | 22| — |22} ns
(Figure 4) 6 |[— (B |—1—|=lw®]|—|==[19]=]—
Propagation Delay trHe 2 |— 10| —|—|— 1218 — [— | —[286| — | —
MR to Qa 45| — |34 | — |40 | — | 43 — 15|~ |81 — |60/ ns
(Figure 5) 6 | — 129 | -] — 11— |87 |=]—}|—=—(43|[=]—-1 "
Output Transition trun 2 | =118 |~ |=]=}t9B]—|=]= |10 ]
Time tn 45| — 15— 18] — |19 | — |19 ] — |22} — |2 ns
(Figure 4) 6 |— 18| —-|—|—|w]|—]—]|=|19}—=]=7]
input Capacitance G —J10|—|[10|—J10 = 10]—|10]=1]10]| pF
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CD54/74HC4040
CD54/74HCT4040 d S
HARRIS SEMICOND SECTOR 27E D 4302271 0017899 2 EAHAS
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INPUT LEVEL — —
¢
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{NPUT LEVEL ===
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54/74 HC | 54774 HCT Sa/7anc_[sa/7amer - o o S .
INPUT LEVEL vee 3V TNPUT LEVEL Vee W |- : '
Vs 50% 3V I :

Vs 50-% Voo 13V - -
92CsS-37017 AP
.- 92€S~37018RI )
Fig. 4 - Input pulse pre-requisite times, propagation Fig. & - Master Reset pre-requisite and propagation delays.” -

delays and output transition times.
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