CMOS DIGITAL INTEGRATED CIRCUIT
TENTATIVE PRELIMINARY DATA

TC74HC109P

TC74HCT09P DUAL J-K FLIP FLOP WITH PRESET AND CLEAR

The TC74HC109 is a hgih speed CMOS DUAL J-K FLIP FLOP fabricated with silicon gate
C2MOS technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining the
CMOS low power dissipation.

In accordance with the logic level given J and X input this device changes state on
positive going transition of the clock pulse. CLEAR and PRESET are independent of the
clock and accomplished by a low logic level on the corresponding input.

All inputs are equipped with protection circuits against static discharge or transient

excess voltage.

FEATURES:

. High Speed............... ... fMAX=60MHz (Typ.) at Vgc=5V

. Low Power Dissipation......... Icc=2#A(Max.) at Ta=25°C

. High Noise Immunity...........VNIH=VNIL=28% Vcc(Min.)

. Output Drive Capability....... 10 LSTTL Loads S

. Symmetrical Output Impedance..|Ipgl=Igp=4mA(Min.) o

. Balanced Propagation Delays...tpLH==tpHL 16 ﬂ

. Wide Operating Voltage Range..VcC(opr)=2V ~6V 1

., Pin and Function Compatible with 74LS109 DIP (5-22E)

TRUTH TABLE PIN ASSIGNMENT
INPUTS . OUTPUTS FUNCTION .

CLR | PR J K | ck | Q Q 1CIR 1 1%3 Voo
L H X X X L H CLEAR 1J 2 15 [J =CLR
H L X X X H L PRESET X Qs 4[] 27
L L X X X | H H oK Qe R
H H L H | [ | on | Qu | NO CHANGE els 2P 2ok

1 13 ) 2R
H H L T H @ he ) 2PR

o Q- 10 0 2
H H H H —r ﬁ L anp (s o[Jz2q
H H H L 5 Qn Qn TOGGLE —

p— (Top View)

H H X X KN Qn Qn NO CHANGE
X : Don't care
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LOGIC DIAGRAM

(1/2 Package)

CLOCK ——D&

PRESET

CLEAR

>
o> a

ABSOLUTE MAXIMUM RATINGS

PARAMETER - SYMBOL VALUE UNIT # 500mW in the range of
Supply Voltage Range vee -0.5~7 v ziz-égzgl;gizgéc up to
DC Input Voltage VIN -0.5~V¢ct0.5 v 85°C derating factor
DC Output Voltage VouT -0.5~Vge+0.5 \ zipziggwﬁlgiihiéémt}?
Input Diode Current 11K $20 mA
Output Diode Current IoKk +20 mA
DC Output Current IouT *25 mA
DC Vge/Ground Current icc +50 mA
Power Dissipation Pp 500* mW
Storage Temperature Tstg -65~150 °C INPUT and OUTPUT
Lead Temperature 10sec T, 300 °C EQUIVALENT CIRCUIT
RECOMMENDED OPERATING CONDITIONS Voo

PARAMETER SYMBOL LIMIT UNIT Voo - B
Supply Voltage Ve 2~6 \ *
Input Voltage VIN 0~Vce \ INgUT‘ o | OUTPYT
Output Voltage VouT 0~V¢e v !
Operating Temperature Topr -40 ~ 85 °C #

0~1000(Vge=2.0V GND ~4-4.-
Input Rise and Fall Time tr,ty |0~500(Veo=4.5V) ns onp
0~400(Vgc=6.0V)
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) TC74HC109P

DC ELECTRICAL CHARACTERISTICS

) Ta=25°C Ta=-40~85°(]|
PARAMETER SYMBOL TEST CONDITION UNIT
Voe | MIN. | TYP. | MAX. | MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level ] -
Input Voltage viy 4.5 3.15 - - 3.15 v
6.0 4.2 - - 4,2 -
2.0 - - 0.5 - 0.5
Low-Level
Input Voltage VIL 4.5 - - 1.35 - 1.35 \
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
—_— Tog=-20xA 4.5 4.4 4.5 - 4.4 -
High-Level IN™ 3
output voltage | VOB |ypu or vy 6.0 | 5.9| 6.0 - | 5.9 v
ToH=-4mA 4.5 4.18 | 4.31 - 4.13 -
Iog=-5.2mA | 6.0 5.68( 5.80 - 5.63 -
2.0 - 0.0 0.1 - 0.1
IoL=20sA | 4.5 - | 0.0 0.2 - | 0.1
Low-Level v e 6.0 - | 00| 0.1 - | 01| v
Output Voltage OL y1y or viL : : : -
Tor=4mA 4.5 - 10.17]|0.32] - |o0.37
I0L=5.2mA | 6.0 - |10.18] 0.32 - 0.37
Input Leakage _ - -
Current TiN |VIN=Vcg or GND 6.0 - | 0.1 *1.0 A
Quiescent [ - - -
Supply Current Tcc |Vin=Vge or GND 6.0 2.0 20.0
AC ELECTRICAL CHARACTERISTICS (cL=50pF, Input tr=tf=6ns)
Ta=25°C Ta=-40~85°(
PARAMETER SYMBOL | TEST CONDITIO UNIT
Vce MIN. | TYP. | MAX. | MIN MAX.
tTLH 2.0 - 30 75 - 90
Qutput Tranmsition N
Time 7HL 4.5 - 8 15 18 ns
6.0 - 7 13 - 16
Propagation Delay Time| tpLy 2.0 - 80 165 N 200
(CLOCK - Q, Q) EpHL 4.5 - 21 33 - 40 ns
6.0 - 18 28 - 34
Propagation Delay Time| tpry 2.0 - 90 190 - 230
(CLR, PR - Q, Q) EpHL b3 )T 2ot S
6.0 - 21 33 - 40
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AC ELECTRICAL CHARACTERISTICS (C1=50pF, Input tr=tf=6ns)
; Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
vee MIN, | TYP.| MAX MIN. [ MAX.
2.0 6] 15| - 5] -
Maximum Clock
Frequency £MAX 4.5 1 30| s7 | - 25 | - | MHz
6.0 35 65 - 29 -
Minimum Pulse Width tw (L) 2.04 - 0075 - 90
(CLOCK) t () 4.5 - 8 15 - 18
6.0 - 7 13 - 16
Minimum Pulse Width 2.0 - 00 75 - 90
(m’ R) tw(L) 4.5 - 8 15 - 18
6.0 - 13 - 16
2.0 - 35 75 - 90
Minimum Set-up Time ts 4.5 - 8 15 - 18 ns
6.0 - 5 13 - 16
2.0 - - 0 -
Minimum Hold Time th 4.5 - - 0 -
6.0 - - 0 -
Minimum Removal Time 2.0 - 40 100 - 120
(CIR, PR) frem 4.5 - 10 20 - 24
6.0 - 9 17 - 21
Input Capacitance CIN - 5 10 - 10
PE— - pF
Power Dissipation
Capacitance Cep (1) - 47 - -

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to
Test Circuit).
Average operating current can be obtained by the equation hereunder.

Icc(opr)=C
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Y TC7AHC109P

SWITCHING CHARACTERISTICS TEST WAVEFORM IcC(opr) TEST CIRCUIT
CLR 50% PE 50% ’I [
GND — aNp Iy Pr ¢
.0
— Vae Voo F CK
* _
CLOCK 50 % CLOCK 50% g ECLR Q
— — @ND - GND ©
trem Yrom
_Tem ] 20 )
~ VoH = N VoH
Q a [nput transition time is the same
L voL Vor, a8 that in cz.ise of switching
characteristics test.
Vee Voo
J or K 50% 50 % }( m:—\ﬁ;% \
GND GND
ty T tg Ty Ty
- - + Veo —r— — Voo
CLOCK \ﬁ&l\ 0w\ PR ﬁ 50% 1[
__/ GND — /  op
UTLH AJiy: 0N Tw
- — ~fH]
-l_tao% Vou T " Vou
Q 50% Q 50%
10 % e Vo, VoL
TplH -+ " triH LpHL TpLH
g Lt
oog,m VoH _ VoH
Q £0% Q 50 %
_90%
y Vor v — Vou
UpHL tpLH {tpLH tpHL,
Ion CHARACTERISTICS Ig;, CHARACTERISTICS
HIGH LEVEL OUTPUT VOLTAGE Vgy-—Vag (V) ,40+ Voo =45V l T L I
-5 -4 -3 _2 1 Oa o Ta =25 C(typ.)
[ _ i
Vs 5 =
- > - E g 30
< a0 B O /
4
B 1 5 .
—t- ; o>
_ L - r V 52 § = Ta =85T(min.)
—— e S / J=
Ta = 857C (min.) =) 3 - - -
— °om IS 10
=] »-? & 1
-s0 2 = ——
/] B = (4
] - <Q 0
z = 0 1 2 3 4 5
o Vog =457 (40 § LOW LEVEL OUTPUT VOLTA v
Ta =25°C(tyP.) S o o 0 GE Vor, (V)

139



TC74HC109P

tTLH» tTHL-VCC CHARACTERISTICS (TYP.) tpLH, tpHL-V¢C CHARACTERISTICS (TYP.)
[ T T T T T T H
e A B i 1 01,= 50 pF ! ! 1 op=50pF
-+t Ta C . i__ Ta =25°C
S ® g w0 T j .
ZE - j e NRIR, PR 4,2
&= 30—~ T Ze 3o INE —
5 L =i CLOCK-@,3 \\ - !
iz - \ S EE =
g5 \ e T
i NG o
5Ei0 3 28 2
P 1 — N — 9‘: a 0
[ S e m— . [
=1 — (=} S
o [ _ ﬁ 1
5 5
0 1 2 3 4 5 6 0 1 2 3 4 5 6
SUPPLY VOLTAGE Vg (V) SUPPLY VOLTAGE Voo (V)
tTLH, tTHL-C, CHARACTERISTICS (TYP.) tpLH,tpHL-CL CHARACTERISTICS (TYP.)
| Vee=5V ol Voo=57
g Ta=25C Ta=25C
- 2]
8 Ll e |
52 e ~ - -
A A e CIR,PR-2,Q -
=] — év ==
% £ 10 -l 3 =20 e ]
& 7 —— o=
g‘; - > || g@ -1 CLOCK -Q ,Q
B <
25 LD R
g 8%
3 - g
0 o
0 50 100 o 50 10
LOAD CAPACITANCE Cp, (pF) I0AT CAPACITANCE Cy, (pF)
fMAX-Vcc CHARACTERISTICS (TYP.) ty(CL,PR)~Vcc  CHARACTERISTICS  (TYP.)
)|
o [ Cp,=15pF = j] Ta=25C
o o
2 Ta=25C —— . 2
2 =0 - | ] < 50 N
g L £
i, 7
= - » 30
> / &
§1 |- / 5
é 10 I BB‘: 10
- ] =
- : [ ¥ g é P
5 ] Eé 5
0 1 2 5 6 = 0 2 z 4 5
SUPPLY VOLTAGE Vgg (V) SUPPLY VOLTAGE Vgg (V)
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tg-Voc CHARACTERISTICS (TYP.)

trem(C

|

R)-Veoc CHARACTERISTICS (TYP.)

(ne)

MINIMUM SET-UP TIME
ts

Ta=256C

-
o]

B

2 3 4 5 6
SUPPLY VOLTAGE Vg (V)

trem (ne)

)

MINIMUM REMOVAL TIME

CLEAR

(

» PRESET

Ta=25C

[T %

11
P
7

S -

o 1 2 3 4

5 6
SUPPLY VOLTAGE Vgg (V)
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