GD54/74HC109, GD54/74HCT109
DUAL J-K FLIP-FLOPS WITH PRESET & CLEAR

General Description
These devices are identical in pinout to the Pin Configuration
54/74LS109. They consist of two J-K flip-flops
with individual J, K, Clock, Preset, and Clear 1ctR [ Y [16] vec
inputs. These flip-flops are edge sensitive to the 1 E Eza__ﬁ
clock input and change state on the negative going -
transition of the clock pulse. Both Q and § out- e [14] 21
puts are available from each flip-flop. Preset and 1cik[4]] [13] 2%
Clear is independent of the clock and acpomplish- TP L—S—_ 109 E 2GLK
ed by a Low level on the corresponding input.
These devices are characterized for operation over Q E E 2PR
wide temperature ranges to meet industry and 15[1‘ Em
military specifications _

ano 8] 928
Features Suffix-Blank  Plastic Dual In Line Package

R Sutfix-J Ceramic Dual In Line Package
* |Low Power consumption characteristic of CMOS Suftix-D Small Outine Package
devices

e Qutput drive capability: 10 LS TTL Loads Min.
* Operating speed superior to LS TTL
Wide operating voltage range: for HC 2 to 6 voits
for HCT 4.5 to 5.5 volts Function Table

* Low input current: 1uA Max.
* Low quiescent current: 40uA Max. (74HC) INPUTS OuTPUTS
¢ High noise immunity characteristic of CMOS nPR | nCLR |nCLK{nJ nR | n@ | nQ
* Diode protection on all inputs L H x IxIx [ Hu L
H L X [XiX | L H
. L L X XX | HY| Ht
Logic Symbol Hlw [ r Lol Ll w
H H t JH|L | TOGGLE
] H|H |t |L|H| Q| Ho
s [ww H|lH |t [HH|H|L
PR =
2 fu | P o] e | H H L [X]|X | Qp| Qp
4 ‘C-LK LK FF1 _ t The output levels in this configuration are not
I 13 e L3 a 1al 7 quaranteed to meet the mmimum levels for V,
CLR it the lows at preset and clear are near V, max-
'_M mum Furthermore this configuration 1s nonstable,
— that s, it will not persist when preset or clear return
n ﬂ—l to therr inactive thigh) level
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Fig. 1 Logic symbol
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GD54/74HC109, GD54/74HCT109
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Vee DC Supply voltage -0.5 +7 \
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Fig- 2 Logic diagram (one flip-flop) S
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S .o e GD54/74HC109, GD54/74HCT109

Jaracteristics for HC GF =0 a3 D ot 2inemstivpef pnimiT
. T - —_— l
=25° 7
AMETER TEST CONDITION | Vg Ta=257C . GDTAGI09 | GDSAHC 0P 1 ey |
‘ ' (V) | MIN_ | TYP | MAX | MIN | MAX | MIN | MAX l
AGH leve! input 20 115 L 15 :
| 45 | 315 314 315 v
Voltage ' 60 L 42 ) | a2 . a2 |, l ‘ ] !
LOW level . 20 ) 03 | ‘ 03 0 31 ‘
. 45 09 09 ‘ 09, | v .
input voltage ] 60 12 12 | 1 2: e
. T b “r i ol Sinliisios S s g
20 f19 | 20 19 B } -
HIGH tevel V=V | lop=120ua | 4571 44 | 45 e ety o
Vor 60 | 59 | 60 59 59 | . v._|
output voltage or Vi | loy=—4mA | 45 | 398| 43 384 .37 .
lon=-52mA| 60 ! 548 52 534 52
20 01 01 oy -
LOW level ViN=Vin| foi=20uA | 45 01 01 | | O1
Voo 60 0 01 01 v
output voltage orVy | tg =amA | 45 017| 026 1 033 04
loL=52mA | 60 015| 026 | 033 04
| U™ Input leakage Current Vin=Vec or GND 60 01 B 10 10 i HA
Quiescent Suppl ViN=Vee or GND 7 - N .
lcc Current e ,'N_OCE 60 4 40 80 A
| i urren ot = Oma i
DC Electrical Characteristics for HCT
Ta=25" GD74HCT109|GD54HCT
SYMBOL| * PARAMETER TEST CONDITION Vee A ¢ L ° ° 1091 Ut
v [MIN | TYP [ MAX | Miv ) MAX | MIN | MAX
T
HIGH level input 45 ‘ |
Vin to | 20 : 20 20 v
Voitage 55
|
1]
LOW level 45 . .
Vi, to 08 08 o8 | v
input voltage 55 . .
— | —
VINEViH | loy=—20uA | 45 a4 |45 44 44 W
Vou HIGH level ol ; .
| output voltage orVy -} lpy=~4mA | 45 | 398 |43 384 l 37 | |
S —
VIN=Vi | 1o =20uA | 45 , 01 o1 o, W
‘ VoL LOW level ‘ Y] !
’ oulput voltage orVy | lg=4mA | 45 017 | 026 033 04 L 1
T
|' N Input teakage Current Viy=Vecor GND 55 o 10 10 LuA ‘
1 —“
‘ Quiescent Supply ViN=Vc or GND
|
\ lce Current lour=OuA 556 4 J 40 | 80 L |




GD54/74HC109, GD54/74HCT109

Timing Requirements tor HC: t,=t;=6ns C, =50 pF

SYMBOL v To=25°C GD74HC109 | GDS4HC109| i1
PARAMETER cc
(V) | MIN [ TYP. [ MAX | MIN. [ MAX [ MIN | MAX
20 | 80 30 100 120
PR, CLR a5 | 16 | 10 20 25 ns
6.0 | 14 8 18 22
tw Pulse width
20 | 80 30 100 120
CLK 45 16 10 20 25 ns
60 14 8 18 22
20 | 80 30 80 100
tsu Set up Time Data to CLK a5 15 10 18 20 ns
60 | 14 8 16 18
20 5 o] 5 5
tec Recovery time PR. CIR to CLK 45 5 0 5 5 ns
60 5 0 5 5
20 3 0 3 3
th Hold Time CLK to Data 45 3 0 3 3 ns
60 3 0 3 3

AC Characteristics for HC: t,=ty=6ns C, =50 pF

SYMBOL PARAMETER Veo Ta=25°C GD74HC109 | GDS4HC108 | |\
V) MIN. | TYP. | MAX. | MIN | MAX_ | MIN. | MAX.
2.0 6 20 5 4
Maximum Clock
4. Q 5 20
fmax Pulse Frequency 6 CS) 25 (755 22 o5 MHz
. 20 46 160 200 240
teLn / Propagation Delay Time 45 15 30 40 50 ns
t,
PHL nCLK to nQ 60 14 28 35 45
. 20 50 160 200 240
tpLw / Propagation Delay Time 45 17 30 40 50 ns
teHL nCLK to nQ 60 16 28 35 45
, 2.0 45 155 190 230
tpLH - Propagation Delay Time 45 15 o8 38 a5 | ns
tPHL nPR to nQ. nQ 6.0 14 | 26 34 42
, , 20 45 | 155 190 230
toLn Propagation Delay time 45 5 o8 a8 45 | ns
teHL nCLR to nQ. nQ 6.8 14 | 26 34 42
N 20 25 | 70 85 100
TLH Output  Transion time 45 8| 1s 18 22 | ns
tTHL 60 7| 13 16 19
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GD54/74HC109, GD54/74HCT109

Timing Requirements for HCT: t,=t;=6ns C, =50 pF

v Tp=25°C GD74HCT108 [GDS4HCT109] it
SYMBOL PARAMETER cc
vi | MIN | TYP. | MAX. [ MIN | MAX | MIN | MAX
PR CLR 45 | 18 10 20 25 ns
tw Pulse width
CLK 45 | 16 10 20 25 ns
tsy Set up Time Data to CLK 45
tec Recovery time PR, CLRto CLK | 45
1 Hold Time CLK to Data 45

AC Characteristics for HCT: t,=t,=6ns C_ =50 pF

SYMBOL PARAMETER V
cC
[
v} .
i
{ Maximum clock N < N3
max Pulse frequency X 459
p .
toLy ¢ Propagation Delay © -~ <
/ tmeg” N
toHL nCLK to nQ " l 45 |
\, ] :
v o
tpun Propage’ n/ N K o
t nCLV’atio Delay time 45 i
PHL K tonQ ~ e
, 3
teLH N )
\ Rropagation Delay time
PHL nPR oG, NG
. JUS — ~—
PLH o~
\ Propagation Gelaytimn=
PHL nClR 10 @ ns ™~
: — o
L
B Cutput [ransition time
THL
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