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CD54/74HC73 o File Number_17éi
CD54/74HCT73 '

HARRIS SEMICOND SECTOR 27E D EE 4302271 D0OL?511 5° .HAS
w1 Dual J-K Flip-Flop with Reset
yop —t LI Negative-Edge Trigger
18 _z__T
R s Type Features:
u 10 FF2 * ® Hysteresis on clock inputs for improved noise immunity and
", . increased input Rise and Fall times.
TP 29 B Asynchronous Reset
GHO= 11 [ e 1 t Output,
LR e % Buitered Inputs

-39417 i = = = = °
FUNCTIONAL DIAGAAM ™" B Typical fmax = 60MHZ @ Vee =5V, CL= 15pF, TA=25 C,

’

The RCA-CD54/74HC73 and CD54/74HCT73 utilize sili- Family Features: - -

con-gate CMOS technology to achieve operating speeds B Fanout (Over Temperature Range)
equivalentto LSTTL parts. They exhibit the low power con- Standard Outputs - 10 LSTTL Loads

sumption of standard CMOS integrated circuits, together Bus Driver Outputs - 15 LSTTL Loads

with the ability to drive 10 LSTTL loads. B Wide Operating Temperature Range:

These flip-flops have independent J, K, Reset and Clock CD74HC/HCT: -40 to +85°C

Inputs and Q and Q outputs. They change state on the ® Balanced Propagation Delay and Transition Tlmes
negative-going transition of the clock pulse. Reset is ac- w Significant Power Reduction Compared to LSTTL
complished asynchronously by a low-level input. This de- Logic ICs

vice is functionally identical to the HC/HCT 107 but differs 8 Alternate Source is Philips/Signetics

in terminal assignment and in some parametric limits. 8 CD54HC/CD74HC Types:

The 54HCT/74HCT logic family is functionally as well as 210 6 V Operation

pin-compatible with the standard 54LS/74LS logic family. High Noise Immunity: No. = 30%, N = 30% of Vcc,

@Vee=5V
® CD54HCT/CD74HCT Types:
4.5 to 5.5 V Operation
Direct LSTTL Input Logic Compatibility
V=08V Max., Vig = 2 V Min.
CMOS Input Compatibility h < 1 uA @ Vou, Von

The CD54HC73 and CD54HCT73 are supplied in 14-lead
hermetic dual-in-line ceramic packages (F suffix). The
CD74HC73 and CD74HCT73 are supplied in 14-lead dual-
in-line plastic packages (E suffix) and in 14-lead dual-in-
line surface-mount plastic packages (M suffix). Both types
are also available in chip form (H suffix).

TRUTH TABLE

(EACH FLIP-FLOP)
1447} :

’ O—_] 12(9) INPUTS - [ ouTPuTS
30100 J —O9 R ©C J K a _a
- xO o o L X X X | L  H
il iy 1318) H . L L _|-No ¢change
& o >— oL R e H ™~ H L |[-H L
H ™~ L H L H
H ~~  H H | Toggle
218 H H X X {No change
R
92€5-39230 H = High Level (Steady State)
L = Low Leve! {Steady State)
X = trrelevant
Fig. 1 - Logic diagram. “\_ = High-to-Low transition
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MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vcg):

(Voltages referenced to ground) .. ... .ceiuiieiineiinenraeoessseacsonrecsrosasnnnnn Ceeerieresnrenes deverrasiaenn .=05t0+7V
DC INPUT DIODE CURRENT, Ik (FORVi<-05VORVIZ>Vec+0.5V) tiuiiiiiiiiniennensaervenronses cecerse s E20MA
DC OUTPUT DIODE CURRENT, tox (FORVo <-0.5VorVo>Vee +0.5V) ...ovvvvnnen.. eersrancsaanas cvers.220mMA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR -0.5V < Vo < Vee + 0.5 V) .. iiiiiisiiienirinrnicnsnrsnnones . . . £ 25mA
DC Vec OR GROUND CURRENT (16C) « ¢« ettt esuaereaetneeneeassennesnessnseuasnnsenssssesssessssnsessesrasssanssnssee +50mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ta=-4010 +60°C (PACKAGE TYPEE) ....ininiiiiiiiiiiiriiiniiriaiareeniesrrnnenes Cesrasereressines berassanns 500 mW

For Ta=+6010 +85°C (PACKAGE TYPE E) .iuiiiiiiiiiiiiniieneiinireaosencnsasasasnns Derate Linearly at 8 mW/°C to 300 mW

For Ta = -5510 +100°C (PACKAGE TYPE F, H) ttuiituiiiirtistieteaeetaesnsannreseeassssnsanssnarnssnses Cerreerareens 500 mW

For Ta=+100to +125°C (PACKAGE TYPE F, H) . ..eivtineiir it iie it iaeeiannnnennes Derate Linearly at 8 mW/°C to 300 mW

For Ta=-4010 +70°C (PACKAGE TYPE M) ... iiiiititriiieitnrietarreeareasnsnsrsssonssesssossossonsnen sesteraseas . 400 mW

For Ta = +70t0 +125°C (PACKAGE TYPEM)...... S Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PA K AGE TYPE F, H oot iiiiiiiiiii ittt it ie et ae ettt eaeaneetaneanesnaesassanssnsennaseasnsassornes v+ =55 to +125°C

PACKAGETYPEE M . iinieiiiiiiiieanainnann, .. =40 to +85°C
STORAGE TEMPERATURE (Tyy) -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1716 + 1/32in. (1.59 £ 0.79 mm) from case fOr 10 S MaX ... ..ovieeivreeenirnrncnrnensnnnes cenens [ +265°C

Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) .

with solder contacting [88d tPS ONIY .. ...ttt ittt et teeeieaeearaenrtetscoesossssnssonnsnsnssnanase
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92CM-39231

K Fig. 2 - Flip-Flop detail.
RECOMMENDED OPERATING CONDITIONS:

For maximum reliability, nominal operating conditions should be selected so that operation Is always within
the following ranges:

- LIMITS
CHARACTERISTIC MIN. MAX. UNITS

Supply-Voitage Range (For Ta = Full Package-Temperature Range) Vce:* '

CD54/74HC Types 2 (]

CD54/74HCT Types 45 5.5
DC Input or Output Voltage Vi, Vo 0  Vee -V
Operating Temperature Ta:

CD74 Types -40 . +85 og

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

at2v 0 1000

at4sv 0 500 ns

atéVv 0 400

*Unless otherwise specified, all voltages are referenced to Ground.
tApplicable tor all inputs except clock.
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%4}
<
= CD54/74HCT73
l STATIC ELECTRICAL CHARACTERISTICS
o
m CDT74HCT3, CDS4HCT3 CD74HCT73, CDS4HCTT3
A , e
5y} TEST T4HC/S4HC | 74HC | S4HC TEST 74HCTY/S4HCT | 74HCT | 54HCT
: CONDITIONS TYPES TYPES | TYPES |CONDITIONS| TYPES TYPES | TYPES e
o CHARACTERISTIC - - - . UNITS
o -40/ -85/ -40/ 55/
9 94 _
4 v o |Vee| T25°C vesoc | +12soc | v fve| F25°C +85°C | +125°C
~ v mA |V v v - -
nu Min |Typ |Max | Min |Max | Min [Max Min { Typ [Max | MIn |Max | Min {Max
u
511 High-Level 2 15| — | — |15~ [158]~— 45
o | inputvotage Vi 45 (315] — | — |a1s| — [3a5] — — o|l2|-l=t2]=f2l=} v
I 6 |a2|—|—]a2|—-la2] - 55 |
Low-Leve! 2 |—|—|05]|—|05]— |05 45 ,
a Input Voltage Vi 45] — | — |1.35] — [1.35| — [1.35 - toj—|—108|— 08— |08 '
6 |—|—Jj18]—]18]— |18 5.5 1 ;
L .
r~ High-Level Vi 2 |19 —|— (19| — 18] — Vi
| ouputvoitage Vo | or | 002 Jaslaal = [ = [aa|— [aa| =] o |as|aa|—|—|aa]—=Taa] =] v
CMOS Loads Vi 6 [s9]—|—|s9}—[59]|—-1 vm
Vi Vi
o TTL Loads or -4 lasfaes| — | — |ass| — a7 ]| — or |45 |ags| — | — |sea| - Jar|~[ v
2 v | 52 | 6 lsas| — | = [524| = |52 = | wu ' )
z Low-Level Vi 2 |—|—=Joi]l—=Jor]=Jo1] w 7
(%] Output Voltage Voo or 002 |45~} —[|01] —[|01]— {01 or 45—~ —Jo1|—lot]— :0.1‘ . V.-
a CMOS Loads Vi 6 f—1—loa|—jor]|—o1]| wva ) o ) )
S Vu Vi i S . S -
e TTL Loads or a |as|—|—Joze| - [oas] — o4l o |as|—|— |o2s|~ |oas| = [04| v
E v | 52 {6l —|— |o2e| - |o33] — 04| v 1 o L
Any ) - -
[7¢] Input Leakage Vee élollage i A
7] Current I or 6 f— | — |20 — [£v ]} — |1 SVZ?‘" §5 | — | — |01 — [E1 | = |21 |. pA -
'D—:. Gnd Gnd ' o ) : .
E Quiescent Vee Vee )
o g Device or 0 6 l—|—|4]—140]— |80 or 55| — | —}4 |~ 40— 60| pA
Current lec Gnd Gnd ] ] ]
Additional
Quiescent 4.5 L B
Qevice Current Vec-21 | to | — [ 100|360 | — |450| — }480 aA
per input pin: 55 I - o Ll ‘ R
1 unit load Alee’ . S P o

* For dual-supply systems theoretical worst case (Vi = 2.4 V, Ve = 5.5 V) specification is 1.8 mA.

HCT Input Loading Table

Input Unit Loads* ) L
All 0.3 - - i

*Unit Load is Algc limit specified in Static Characteristic
Chart, e.g., 360 zA max. @ 25°C.
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SWITCHING CHARACTERISTICS (Vcc=5 V, Ta=25°C, Input {,, t;=6 ns) o :
c. TYPICAL |
CHARACTERISTIC SYMBOL | (pF) | HC [ HCT | UNITS
Propagation Delay trLH N L
C_g tc Q teHL 15 13 .16 B ns
CPtoQ 13 15 . 'ns
RtoQ,Q 12 14 | s
CP Frequency frmax 15 60 60 _|° MHz
Power Dissipation Capacitance* Ceo - 28 28 - pF

*Ceo is used to determine the dynamic power consumption, per flip-flop.
Po = Cro Vec?fi + T CiVec2fo where fi = input frequency, fo = output frequency,
CL = output load capacitance, Vcc = supply voltage.

PRE-REQUISITE FOR SWITCHING FUNCTION

LIMITS B .|
TEST 25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC CON\Iz:l;I'ION HC HCT 7auc_| 7aHcT | saHc | saHcT UNITS
v Min. {Max. | Min. |Max. | Min. [Max. | Min. [Max.| Min. [Max.!Min. [Max.|
Pulse Width tw 2 80 | — | — | —|1w00|—|=|—|120] |~ | =] -
TP 4.5 16— 116 — |20 —~12 |~ 24}~ ]24]—~| ns
6 Bl |- =17 || =~ ]20|=]=|=|"
_ 80 | — | —{ —|100| — | —| ~="|120] — | —=| =}
R 45 18|~ |18 —]|20|— |23~ |24|—="127|—1 us
Ml ==l =17 |{—]=]|—]2|=]—-]-
Set-up Time tsy 2 80 | ~ | —t— 100 =] —-="l120]= ==
J,Kto CP 45 6| — |16 —]20) — 20|~ ]24]—]24|—]| ns-
L i L I Tl B - B I e ;
Hold Time _ tw 2 3|l — =1 =3 =}=]=}38|=|=1=1"
J,Kto CP 45 3-8 | —t8 -t —|3fl_|a]—] ns
6 3|l —]—=|—-l8|—=]=|=-ds3}=}f=1=
Removal Time tagm 2 80 [ — | — | — (100 — | —|—f120] = |~ | =]
45 6 |—112|—f20|— |15 — |24} ~|18 ]~ ns-
6 H]l—l—|—|17]|=1=l=Joo|=|=|=
CP Frequency faax 2 6 |- —|—=15|=|=|=]4]|=|=]="1
45 30| —J% | —|25|— |25 | —=}f2|—]20|—| MHz:
6 Bl - —|—=|29| | =] =23} =1=f=]"

- -
2 8 8 = = 8
lo Jo o o e |-
IER R I
x ¢ 5 8 ¢
o

|~

s2¢8.34303

TERMINAL ASSIGNMENT
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SWITCHING CHARACTERISTICS (C. = 50 pF, Input t,, t = 6 ns)
LIMITS : T
TEST 25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC CON\I.".?C'I'ION He HCT 74HC 74HCT §4HC 54HCT _UNlTS’
v Min. |Max.|Min. [Max.|Min. [Max.|Min. [Max.|Min. [Max.| Min. [Max.|
Propagation Delay 2 — j180} — | — | — J200| — | — | — (240 — | —
_ tecH, tere 45 —~ |32} — |38 | — |40 | — | 48 | — [ 48 | — | &7 ns
Pto Q 6 il 1 e el L e el el I I i e
_ 2 — |60 — | —f—j200f —f —|— |240] — | = B
CPtoQ 45 — |32~ 136 | — |40} — |45 | — |48 | — | 54 | -ns
6 — || -] ==l -|=|=]41]—=|=
_ 2 — || — | —| =180 —|—]— 22—~
Rto Q, Q 4.5 — |29 |~ [34 | — |36 | — |43 | — |44 | — |51 ns.-
6 ~ |25 | =] -] =31 ] =] —]—188]——|—
Output Transition 2 -7 t—==| =19 =-|—|—|110| =]
Time trum, true 45 - |15 =115 ] — |19 | — 19|~ |22 | —]22 | ns
6 —1B3j—|—-—|=-|®6|=fj=1=]19]-=1-
Input Capacitance Ci - |10l —}]100} —1}10| — 10| - | 10] — 10 rpF .
INBUT
/ . LEVEL
— 6ND

92CS-39232

INPUT
L oRr LEVEL
GND
TP INPUT
LEVEL
—-anND
92¢s-39234
54/74HC 54/74HCT
Input Level Vee 3V
Switching Voltage, Vs 50% Vcc 1.3V

92€s=39233

Fig. 3 - Transition times, propagation delay times, and setup and hold times.
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