TOSHIBA

Features:

= High Speed: f..,, = 200MHz (typ.) at Voo = 5V

» Low Power Dissipation: I = 4pA (max.) at Ta = 25°C

+ High Noise Immunity: Vy,, = V= 28% V¢ (min.)

» Symmetrical Output Impedance: ol = |5, = 24mA
{min.). Capability of driving 50€2 transmission lines.

- Balanced Propagation Delays: t;,; =t

+ Wide Operating Voltage Range: V. (opr)=2V~5.5V

» Pin and Function Compatible with 74F109

+ Available in 16-pin DIP and 150 mil SOIC
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(TOP VIEW)

TC74AC109
Dual J-K Flip-Flop with
Preset and Clear

The TC74AC109 is an advanced high speed CMOS DUAL J-
K FLIP-FLOP fabricated with silicon gate and double-layer
metal wiring C?MOS technology.

It achieves the high speed operation similar to equivalent
Bipolar Schottky TTL, while maintaining the CMOS low
power dissipation.

In accordance with the logic level given the J and K
inputs 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 corre-
sponding input.

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

Truth Table
INPUTS OUTPUTS
FUNCTION
CLR | PR J K K (] ]
L H X X X L H CLEAR
H L X X X H L PRESET
L L X X X H H —
H H L H|_f | an On [ NochaNGE
H H L L _f | H —
H H H H|_f | L —
H H H L | _f 1 Tn Qn TOGGLE
H H X x [ o, T, | NOCHANGE
X: Don't Care

124 TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.



Dual J-K Flip-Flop with Preset and Clear TC74AC109
Absolute Maximum Ratings
PARAMETER SYMBOL VALUE UNIT * 500mW in the range of Ta = -40°C~85°C.
From Ta = 65°C to 85°C a derating factor of
Supply Voliage Range Ve 0570 v -10mW/°C should be applied up to 300mw.
DC Input Vottage Vi -0.5-Vo + 05 v
DC Qutput Voltage Vour -0.5-Voe +05 v
input Diode Current I 20 mA
Output Diode Current lok 150 mA
DC Output Current lout 150 mA
DC Vic/Ground Current Iee +00 mA
Power Dissipation Py 500 (DIP) */180 (SOP) mw
Storage Temperature Tsig -65~150 °C
Lead Temperature 10sec T 300 °C
Recommended Operating Conditions
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 2.0-55 v
Input Voitage Vin 0-Vee v
Qutput Voltage VOUT O’VCC v
Operating Temperature Topr -40~85 °C
) 0-100 (Ve = 3.3£0.3V)
Input Rise and Fall Time di/dv nsfv
put Fise and ral 1 ) 0-20 (Vg = 5 £0.5V) /
DC Electrical Characteristics
Ta = 25°C Ta = -40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee Min. Typ. Max. Min. Max.
20 150 — — 150 —
High-Level Input Voltage Viy — 30 210 — - 210 — v
55 3.85 — — 385 —
20 — — 0.50 — 0.50
Low-Level Input Voltage ViL — 30 — — 0.90 — 0.90 v
55 — —_ 1.65 — 1.65
20 19 20 — 19 -
lon = -50pA 30 29 30 — 29 —
High-Level Output Voltage v V= Vi orV 45 i 42 — 44 — v
igh-Level Outpul =
¢ put volag oK W= ik O o= 4mA 30 258 - - 248 —
lon = -24mA 45 3.94 — — 3.80 —
lgn =-75mA* 55 — — — 3.85 —
20 — 00 01 — 0.1
lgL = 5004 30 — 00 0.1 — 01
45 — 0.0 01 — 01
Low-Level Output Voltage Vi Vin=ViporV v
p g oL IN= Vi OT V) ToL = 12mA 30 — _ 0.36 — 0.44
oL = 24mA 45 — — 036 — 044
lpp = 75mA* 55 — — —_ — 1.65
Input Leakage Current IN Vin= Ve 0r GND 55 — — #.1 — +.0
Quiescent Supply Current lec Vin=V¢c or GND 55 — — 40 — 400 A
* This spec indicates the capability of driving 50Q transmission lines.
One output should be tested at a time for a 10ms maximum duration.
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TC74AC109 Dual J-K Flip-Flop with Preset and Clear

System Diagram
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Timing Requirements (Input t=t=3ns)
Ta = 25°C ol
PARAMETER SYMBOL TEST CONDITION -40-85°C | yniT
Vee Typ. Max. Max.
Minimum Pulse Width twiy N 33403 - 80 80
(CK) tw) 50+05 — 50 50
Minimum Pulse Width ) _ 3303 — 7.0 70
(CLR.PR) W) 50105 — 50 50
] _ 33403 — 90 940
Minimum Set-up Time ts — ns
50405 — 50 50
. 33403 — 00 0.0
Minimurm Hold Time t —
50405 — 00 00
Minimum Removal Time ; _ 33403 - 39 30
(CLR, PR) e 5005 — 20 20
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Dual J—K Flip-Flop with Preset and Clear

TC74AC109

AC Electrical Characteristics (C; = 50pF, B, = 5000, Input t, = t; = 3ns)

Ta=25°C Ta = -40-85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vv Min. Typ. Max. Min. Max.
cc
Propagation Delay Tire by B 33403 - 82 139 10 165
(CK-0. Q) okt 50+05 — 6.1 87 10 10.0
ns
Propagation Delay Time o B 33403 — 85 144 10 166
(CLR. PR-0.Q) oL 50+05 — 64 9.1 1.0 105
Moximum Clock ; 33403 55 120 — 55 — "
aximum Clock Frequenc — 7
fueney MAX 50405 100 160 — 100 —
Input Capacitance Ciy — — — 5 10 — 10 .
Power Dissipation Capacitance CPD' — — — 82 — — — P

Note (1): Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currert can be obtained by the equation: lee opr = Cpp * Voc ® fin + Iog /2 (per F/F).
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