Technical Data - 7 'V ;_r’ 1k u,,_m:_; 7 6’7 )
CDS4/74H c107 File Number 1722 '
CD54/74HCT107 ' '

High-Speed CMOS Logic , -
HARRIS SEMICOND SECTOR 27E D 4302271 0017541 3 EMHAS

- e Dual J-K Flip-Flop with Reset
L} FF1
L 13 Negative-Edge Trigger
- 1
R Type Features:
22 2 m  Hysteresis on clock inputs for improved noise immunity and mcreased
I e input Rise and Fall times.
26p —2 LY Asynchronous Reset

Complementary Qutputs
Buffered Inputs
Typical fmax = 60 MHzZ @ Vcc =5V, CL= 15 pF, Ta=25°C

o _——]— GHD » 7
2R — Vee t14
32€¢3- 33418

FUNCTIONAL DIAGRAM

The RCA-CD54/74HC107 and CD54/74HCT107 utilize Family Features:

silicon-gate CMOS technology to achieve operating speeds s Fanout (Over Temperature Range):

equivalent to LSTTL parts. They exhibit the low power Standard Outputs - 10 LSTTL Loads .
consumption of standard CMOS integrated circuits, Bus Driver Outputs - 15 LSTTL Loads -
together with the ability to drive 10 LSTTL loads. = 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 n Significant Power Reduction Compared to-
accomplished asynchronously by a low-level input. LSTTL Logic ICs

. - . . i \ an  Alternate Source is Phrllps/Slgnencs
This device is functionally identical to the HC/HCT73 but & CD54HC/CD74HC Types:

differs in terminal assignment and in some parametric 210 6 V Operation P
limits. High Noise Immunity:

The 54HCT/74HCT logic family is functionally as well as N = 30%, N = 30% of Vee: @ Vcc =5V
pin-compatible with the standard 54LS/74LS logic family. W CD54HCT/CD74HCT Types:

4.5 to 5.5 V Operation

The CD54HC107 and CD54HCT107 are supplied in 14-lead Direct LSTTL Input Logic Compatibility
hermetic dual-in-line ceramic packages (F suffix). The Vi = 0.8 V Max., Vi =2 V Min. ’
CD74HC107 and CD74HCT107 are supplied in 14-lead CMOS Input Compatibility .
dual-in-line ptastic packages (E suffix) and in 14-lead dual- Lh<1pA@ Vou Von

in-line surface-mount plastic packages (M suffix). Both
types are also available in chip form (H suffix). TRUTH TABLE

(EACH FLIP- FLOP)

, He INPUTS ‘ OUTPUTS ,
51 — —_ 7 N .
st J —Oq R CcP J K -Q - Q
K - :
8 L X X X ‘L H
1219) cL 261 o
cp O-<{>—- L R/ q H N L L No Change . :
H N H L H R
13010} H —\_ L H L ° H f
R H N H H Toggle
92Cs-39258
H H X- X No Change
o H = High Level (Steady State) X = Irrelevant
Fig. 1 - Logic diagram. L = Low Level (Steady State) - —~\_ =High-to-Low
’ * transition N
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vcc): .

(Voitages referenced o ground) Ceeiire civs -0.5 to+7V
DC INPUT DIODE CURRENT, ik (FORV,<-05VORVI>Vee t05V) .ooovieeinnnnn.. Ceenes = -1 11173
DC OUTPUT DIODE CURRENT, lok (FOR Vo < -0.5 V OR Vg > Vee +0.5 V) ; . vernae. 200 mA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR -0.5 V < Vo < V¢ 0.5 V) Jevia k25 mA

DC Vec OR GROUND CURRENT, (hoC) e v vevnneerunnsernersereaseesneerenesenssresniesnas Peserresieniras Tevess s E50 mA
POWER DISSIPATION PER PACKAGE (Pop): .- L - s R
For Ta=-4010 +60°C (PACKAGE TYPE E) «.euiviriietiiiinnernerentenreneeearsan T N veiers 500 MW
ForTa=+6010 +85°C (PACKAGE TYPE E) . tvvtirtiiireteineeneenseenrrnsenesoessnanas Derate Llnearly at §mW/2C o 300 mW .
For Ta=-5510 +100°C (PACKAGE TYPE F. H) titiiiieriiiiiernreneiearensenrenaronnens . cerrainesanes, 500 MW -

FOr Ta=+10010 +125°C (PACKAGE TYPE FL H) «ouiiiiiit e ttiineereesseenerrsinn Derale Lmearly at8 mw/eC to 300 mW

FOr Ta = -4010 +70°C (PACKAGE TYPE M) ...iiittiitnuiiarrertennrinieesseesininasesseresionsiessetosssnseeiensn ceoon 400 MW
FOr Ta=+7010 +125°C (PACKAGE TYPE M) ..iviiiiiiiiiiiiee it eeereeeeersnnnnanarenss Derate Lmearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta): .
PACKAGE TYPE F, H oottt e et iee et araresnnesnas P R -5510*12590
PACKAGE TYPE B, M.ttt iiit e ettt ie e tecerte s eerneseneens Cerees [ .......-40{0’+85°G_,
STORAGE TEMPERATURE (Tatg) -+ e vt ttttvnetssititanneenseeesieseserseeeseessratesesaansnssnenn, Veddedaneive s #6510 ¥150°C -
LEAD TEMPERATURE (DURING SOLDERING): 7 . - . N
At distance 1/16 £ 1/32 in. (1.59 + 0.79 mm) from case for 108 max. ................. e eiieiiienieea, serares Lerinaeaaei ..o #265°C
Unitinserted into a PC Board (min. thickness 1/16 in., 1.59 mm) o - -
with solder contacting lead tipS ONlY .. .ovvvuiuiirr it eeteiniiiieireeerriiesereneens Ceriesaen et e sire e neys +300°C
cL N T '
| - GD—DQ—,E
C—L o - T B
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’ I +—
Tl n R
o ch v
cL
. |
]
n Q
I n
cL T &L
92CM-~39231
K Fig. 2 - Flip-Fiop detail.

RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation is always wllhln the
following ranges:

LIMITS o
CHARACTERISTIC - = — - UNITS:
MIN. MAX.- :
Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vee: * ol :
CD54/74HC Types 2 e b v
CD54/74HCT Types 45 55 v
DC Input or Qutput Volitage Vi, Vo 0 1 Ve - - K
Operating Temperature Ta: - B
CD74 Types -40- 85 | °C
CD54 Types -55 - +125 .. °C
Input Rise and Fall Times, t, t; o ] B
atz2v 0 10000 |7 - ns
at4s5Vv 0 500. ns -
ate Vv o L4007 7 ns

* Unless otherwise specified, all voltages are referenced to Ground
¢ Appiicable for all inputs except clock.
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STATIC ELECTRICAL CHARACTERISTICS .

1-46-07-07

CDT4HC107, CD54HC107 CD74HCT107, CDS4HCT107 -
TEST 74HC/54HC 74HC S4HC TEST 7AHCT/54HCT | 74HCT | S4HCT )
CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES - TVPES
CHARACTERISTIC - =1 UNITS
-40/ 55/ “.40f° 85/ | -
+25°C +25°C o
+85°C | +125°C +86°C | +125°C
\ o |Vee Vi Vee
v mA v v v - _
Min [Typ Max [Min [Max |{Min |Max Min |Typ [Max [Min |Max [Min [Max
High-Level 2 |15 |—j— [¥W51— |15 |— 45
Input Voitage Vin 45 BAsS| — | — B15| — BAS| — - to 2 - | = 2 el 2 - V.
6 a2 |— |— ja2 |- |42 |~ 5.5 '
Low-Leve! 2 — |— |05 |— |05 |— |05 4.5
Input Voltage Vi 45 | — | — 135 — Nn35¢— (135 — to |— f— |o8|— |08 | — |08 V-
6 |—|— (18|— |i8]|— |18 55 .
High-Level Vie 2 It9j— 31— 119 |— [19|— Vi
Output Voltage Von or |-002 |45 {44 j— | — {44 | — |44 | — or 45 {44 | — | — |44 | — 44 | — A V.
CMOS Loads Vin 6 (59 |— | — [59 | — {59 ]|— Vin
Vi Viu R
TTL Loads or -4 45 [398| — | — [384|— |37 | — or 45 {398 — | — [3.84 | — ‘3.7 — V:
Ve |52 |6 |sa8]— |— ls3a|— [52 ]~ Vi -
Low-Level Vi 2 [~ |— 01— |01 }{— |01 Vie o
Output Voltage Voo or 002 {45} — |— 101 | — (01 |— ;01 or 45| — | — »0.1 — |01 | — |01 V B
CMOS Loads Vin 6 |— |~ o1 [— o1 [ = Joa Vin L
Vi Vi :
TTL Loads or 4 |45 — |— |o26| — 033§ — |04 or 45 | — | — 026} — [033] — |04 v
Vin 52 6 — | — 026 — 033 — (04 Vin
Input Leakage Any
Vee
Current h Voltage y -
or 6 | — |— 01 — 1+t | — |+ 55— | — WO — | %t | —| £ HA
Between .
Gnd
Vee & Gnd
Quiescent Vee Vee -
Device Current lec or 0 6 [—|—|a!l— |40~ |8 or 55— |—~}4]—~]4]—]80 HA -
Gnd Gnd ' o
Additional
45
Quiescent Device i .
Vee -2.1 to | — 100 (360 | — (450 | — [490 | - wA-
Current per input 55 7
pin: 1 unit load Alec® ’
*For dual-supply systems theoretical worst case (Vi = 2.4 V, Vec = 5.5 V) specitfication is 1.8 mA.
—
it i . vee
wa 2 B &
HCT Input Loading Table
a3 12 e !
Input Unit Loads * k4 1 ok
5 10 —
20 = = 2
All 0.3
1 4 LS. o5
* Unit Load is Alcc limit specified in Static Characteristic anp X 8. o
Chart, e.g., 360 uA max. @ 25°C N
res unaRs
TERMINAL ASSIGNMENT
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(%) e
2 CD54/74HC107
5 CD54/74HCT107
o SWITCHING CHARACTERISTICS (Veo=5 V, Ta=25°C, Input t,, t=6 ns) o o
- c. TYPICAL 7
g CHARACTERISTIC (pF) | HC | HET UNJTS
[ Propagation Delay tew :
g Egto Q touL B[ 14| 18 ns
= CPtoQ - 14 -] 17 _ns
- RtoQ,Q 13| 16 ns
r- CP Frequency frax 15 | 60 56 | . MHz
m Power Dissipation Capacitance® Cro - 31 i 30 ) pF
o . o
m * Cro is used to determine the dynamic power consumption, per flip-flop.
T Po = CroVecfit I CiVec?fo where f, = input frequency, f, = output frequency,
. C. = output load capacitance, Vcc = supply voltage.
A PRE-REQUISITE FOR SWITCHING FUNCTION
L
- LIMITS
ru , I
TEST 25°C -40°C to +85°C -565°C to +125°C -
CHARACTERISTIC CONDITION - - - —— UNITS
HC HCT 74HC 74HCT 54HC. | 54HCT
(1 Vee - - —
2 v Min [Max | Min (Max | Min (Max | Min'|Max | Min-] Max | Min_ | Max
> Pulse Width tw 2 80 |— = | —=Jwo0|—=[=]|= (120} ===
Z CP 45 16| — |18} — 20| — 23|~ |24} —~T277| = | ns |
a 6 “H|l—|=—|=J17l=]=]=j20|=1=1=]
>
S 2 80 | — [ —|—f100|—f—~]—=|120}—f~]|—|
e o) 45 16— |24a|—]20| -3 |~ |24]=1]36]|~] ns
= “Bl—|={=|17|=f=f=]201=}~ 1|~
Ld S 2
%] Set-up Time tsu 2 100 | — | — | — (126| — | — | — |180| — | — -
v J. Kto CP 45 20— |20 |— |25 |— |25~ |8 | — |3 [—"1] ns
— o N
@ LA (el el 30 Wl Bl Sl 00 et il
b Hold Time th 2 3 |—-|—-|~-f3|—=|~-|=}|8|~|=|~-
T J, Ko TP 4.5 3 |—|5(—}|383j—|s]|=]3]|—=16s8:]= ns
Removal Time  tam 2 60 | — |—|—|7|—-|—=]|=too|—]|=]=
45 12 —|12|—=-115]| =118} —1]18 | —="|18]="| ns
6 L R e e A e
CP Frequency fmex 2 6 |—|—| =86 |—|—-fj=|a]|=]=< 1 —
45 30 | — |28 |~ |25 | — {22 |~ |2 | — {19 | —| MHz
6 3B |~ | —|—f29|—-|—]|=|28|=|~]=
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92CsS~- 39232

v CD54/74HC107
i CD54/74HCT107
o SWITCHING CHARACTERISTICS (C. = 50 pF, Inout t., t = 6 ns)
" LIMITS
e o
wn TEST 25°C -40°C to +85°C -55°C to +125°C L
z CHARACTERISTIC CONDITION ——{UNITS
o HC HCT TAHC | 74HCT | 54HC | S4HCT -
o Vee - - —T= - -
- v Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max A : -
Ny | Propagation toun 2 —Jwmo| =1 =]=as| =] =1]— e8] = | =
g Delay tone 45 — 13| —|43] —|43| —|54] -6t — 65| ns
g CPtoQ 6 — || = —-|=]37 |- =]—=]48]|—}=
— 10— | = —=1l2ts| — | — | —|286| — | = )
B ThtoT 45 — 34| —|4a| —|a3]—{s0|—[51]|—1]|60]| ns
6 — |- || =37 |—~-|—|—=]4]|~-1]-
A 2 — {155 — | -} — |15 — | — | — t285f — | —
(] R10Q. T 45 — |31} —Ja8|—|39|— |48} —|a7|—|57] ns
r~ _ :
ru S T I S e i < R e e e - e
Output trun 2 — || -t = =195 |~ —=1—=1110| =]—

Transition trme 45 — s =15 =119 —=j19)—|e2|—=122] ns*

Time 6 —j13|—|=|~-]18]|=]=]=]19}]=]=
o )
(=] Input Ci . .
[ , —lw|=|wo]|={1w0}l=110}|—=1]10]|=[10] pF |
(@ Capacitance C ) , =
Ll
n
(=} INPUT
= LEVEL
(o] — GND
)
[}
=
L
7!
1
aae ] .
o Yem s
oz
< INPUT
T

GND

9205~-39233
INPUT -

LEVEL

JORK

GND

INPUT
LEVEL

—— GND

92€5-39234

54/T4HC | 54/74HCT

Input Level Vee 3V

Switching Voltage, V, 50% Vee 13V

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