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Semiconductor

54AC/74AC 109 « 54ACT/74ACT109
Dual JK Positive Edge-Triggered Flip-Flop

General Description
The 'AC/’ACT109 consists of two high-speed completely
independent transition clocked JK flip-flops. The clocking
operation is independent of rise and fall times of the clock
waveform. The JK design allows operation as a D flip-flop
(refer to '"AC/'ACT74 data sheet) by connecting the J and K
inputs together.
Asynchronous Inputs:

LOW input to Sq (Set) sets Q to HIGH level

LOW input to Cq (Clear) sets Q to LOW level

Ordering Code: see section 8

Logic Symbols

IEEE/IEC
TLIF/9923-7
Pin Names Description
J1t J2, K1fK2 Data Inputs
CP1fCP2 Clock Pulse Inputs
CDL. CD2 Direct Clear Inputs
SD1.S2_ Direct Set Inputs
Qi, @Qi,Q2 Outputs

Clear and Set are independent of clock

Simultaneous LOW on Cp and Sg makes both Q and Q
HIGH

Features
m Outputs source/sink 24 mA
m 'ACT109 has TTL-compatible inputs
m Standard Military Drawing (SMD)
— 'AC109: 5962-89551
— 'ACT109: 5962-88534

Connection Diagrams
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Truth Table (each haif

Inputs Outputs

SD cD CcP J K Q Q
L H X X X H L
H L X X X L H
L L X X X H H
H H s L L L H
H H s H L Toggle

H H s L H Qo Qo
H H s H H H L
H H L X X Qo Qo

H = HIGH Voltage Level

L = LOW Voltage Level

_X" = LOW-to-HIGH Transition

X = Immaterial

Qo(Qo) = Previous Qo(Qo) before LOW-to-HIGH Transition of Clock

LOgiC Diagram (one half shown)

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.



Absolute Maximum Rating (Notei)

If Military/Aerospace specified devices are required,

please contact the National

Semiconductor Sales

Office/Distributors for availability and specifications.

Supply Voltage (Vcc)

DC Input Diode Current (lik)
V= -0.5V
V| = VCc + 0.5V

DC Input Voltage (V)

DC Output Diode Current (Igk)
Vg = -0.5V
Vo = VCc + 0.5V

DC Output Voltage (VO)

DC Output Source
or Sink Current (Iq)

DC Vcc or Ground Current
per Output Pin (Ice or Ignd)

Storage Temperature (Tstg)

Junction Temperature (Tj)
CDIP
PDIP

_05Vito + 7.0V

-20mA
+20 mA
-0.5VtoVCc + 0.5V

-20mA

+20 mA
- 0.5Vtoto VG + 0.5V

+50 mA

+50mA
-65°C to +150°C

175°C
140°C

Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of FACT™ circuits outside databook specifications.

Recommended Operating

Conditions
Supply Voltage (VCc)
'AC

'ACT
Input Voltage (V)
Output Voltage (Vq)
Operating Temperature (Ta)
7T4AC/IACT
54AC/ACT
Minimum Input Edge Rate (AV/At)
"AC Devices
V|N from 30% to 70% of VCc
Vcec &8.3V, 4.5V, 5.5V
Minimum Input Edge Rate (AV/At)
'ACT Devices
V|N from 0.8V to 2.0V
VCc @4.5V, 5.5V

DC Characteristics for ’AC Family Devices

Symbol Parameter

VIH Minimum High Level
Input Voltage

VL Maximum Low Level
Input Voltage

VOH Minimum High Level
Output Voltage

VoL Maximum Low Level
Output Voltage

[ Maximum Input

Leakage Current

7T4AC

Vcc o

TA = +25°C
V)

Typ
3.0 15 21
45 2.25 3.15
55 2.75 3.85
3.0 15 0.9
45 2.25 1.35
55 2.75 1.65
3.0 2.99 29
45 4.49 4.4
55 5.49 54
3.0 2.56
45 3.86
55 4.86
3.0 0.002 0.1
45  0.001 01
55  0.001 01
3.0 0.36
45 0.36
55 0.36
55 +0.1

*All outputs loaded; thresholds on input associated with output under test.

tMaximum test duration 2.0 ms, one output loaded at a time.

54AC 74AC

ta = ta =

—55°Cto + 125°C  —40°Cto +85°C

Guaranteed Limits

21 21
3.15 3.15
3.85 3.85
0.9 0.9
1.35 135
1.65 1.65
2.9 2.9
4.4 4.4
5.4 54
2.4 2.46
37 3.76
4.7 4.76
01 01
01 01
01 01
05 0.44
05 0.44
05 0.44
+1.0 +1.0

4-49

Units

2.0Vto 6.0V
4.5V to 5.5V

O0Vto Vce
OVto VCc

—40°Cto + 85°C
-55°C to + 125°C

125 mV/ns

125 mV/ns

Conditions

Vout = 0.1V
orVcc _ 0.1V

Vout = 0.1V
o Wo—o Vv

IOUT = “ 50 juA

*IN = V|Lor V|H

-12mA

loh -24mA
-24 mA

«OUT = 50 juA

*IN = vILr V|H

12 mA
1oL 24 mA

24 mA
V| = VCc. gnd



DC Characteristics for ’AC Family Devices (continued)

74AC 54AC 74AC
Vce ta = ta = .
Symbol P t Ta = +25°C Unit:
ymoo arameter v 2 —55°Cto + 125°C —40°Cto +85°C
Typ Guaranteed Limits
“OLD tMinimum Dynamic 55 50 75 mA
oHD Output Current 55 50 75 mA
icc Maximum Quiescent 4.0 80.0 400 jwA
Supply Current
*All outputs loaded; thresholds on input associated with output under te St.
tMaximum test duration 2.0 ms, one output loaded at a time.
Note: lin and Icc ® 3.0V are guaranteed to be less than or equal to thei respective limit @ 5.5V Vcc-
Icc for 54AC @ 25°C is identical to 74AC @ 25°C.
DC Characteristics for 'ACT Famih, Devices
T4AACT 54ACT T4ACT
Vcc ta = ta = .
Symbol P t Ta= + 25°C Units
VMoo arameter v 2 _55°Cto +125°C  —40°Cto +85°C
Typ Guaranteed Limits
VIH Minimum High Level 4.5 15 2.0 20 2.0 v
Input Voltage 55 15 2.0 20 2.0
VIL Maximum Low Level 4.5 15 0.8 0.8 0.8 v
Input Voltage 55 15 0.8 0.8 0.8
\VoH Minimum High Level 4.5 4.49 4.4 4.4 4.4 v
Output Voltage 55 5.49 5.4 54 54
45 3.86 3.70 3.76 v
55 4.86 4.70 4.76
VOL Maximum Low Level 4.5  0.001 01 01 01 v
Output Voltage 55 0.001 01 01 01
45 0.36 0.50 0.44 v
55 0.36 0.50 0.44
IIN Maximum Input
55 +0.1 +1.0 +1.0 juA
Leakage Current
Maxi
IecT aamum 55 06 16 15 mA
Icc/Input
D tMinimum Dynamic 55 50 75 mA
b Output Current 55 50 .75 mA
icc Maximum Quiescent 4.0 80.0 40.0 ima
Supply Current

*All outputs loaded; thresholds on input associated with output under test.
tMaximum test duration 2.0 ms, one output loaded at a time.
Note: Icc for 54ACT @ 25°C is identical to 74ACT @ 25°C.

4-50

Conditions

1-65V Max
3.85V Min

VoLD =
VoHD =

VIN = Vcc
or GND

Conditions

VouT = 0.1V
orVCc - 0.1V

Vour = 0.1V
orVCc - 0.1V

I0UT = “ 50 jaA

*VIN = V|Lor V|H
-24mA

I0H -24 mA

cout = 50 juA

N = V|LorV|H

24 mA
oL 24 mA
V] = VCc, gnd

V| = VCC+ 2.1V

voLD = 1.65V Max
Vghd = 3.85V Min

VIN = Vcc
or GND



AC Electrical Characteristics:

Vee*
Symbol Parameter
W)

Min
fmax Maximum Clock 33 125
Frequency 5.0 150
tpLH Propagation Delay 33 4.0
CPnto Qnor Qn 5.0 25
tpHL Propagation Delay 33 3.0
CPntoQnorQn 5.0 2.0
tPLH Propagation Delay 3.3 3.0
Con or toQporQp 50 25
tpHL Propagation Delay 3.3 3.0
Con or Spnto QnorQn 5.0 2.0

‘Voltage Range 3.3 is 3.3V +0.3V
Voltage Range 5.0 is 5.0V +0.5V

AC Operating Requirements i

Vee*

Symbol Parameter
W)
Setup Time, HIGH or LOW 3.3
Jo or Knto CPp 5.0
th Hold Time, HIGH or LOW 33
Jnor Knto CPn 5.0
tw Pulse Width 33
CDn or SDn 5.0
tree Recovery Time 33
CDnor Sonto CPn 5.0

+Voltage Range 3.3 is 3.3V 0.3V
Voltage Range 5.0 is 5.0V 0.5V

See Section 2 for waveforms

74AC

ta = +25°C

C1 = 50 pF
Typ Max
150
175
8.0 135
6.0 10.0
8.0 14.0
6.0 10.0
8.0 12.0
6.0 9.0
10.0 12.0
7.5 95

See Section 2 for waveforms

74AC
Ta = +25°C
CL= 50 pF
Typ

35 65
2.0 45
1.5 0
05 05
2.0 4.0
2.0 35
2.5 0
1.5 0

54AC 74AC
Ta = -55°C Ta = - 40°c
to + 125°C to + 85°C
CL = 50 pF CL = 50 pF
Min Max Min Max
65 100
95 125
1.0 175 35 16.0
10 12.0 2.0 10.5
10 135 3.0 145
1.0 10.0 15 105
10 13.0 25 130
1.0 9.5 2.0 10.0
10 14.0 3.0 135
1.0 10.5 2.0 10.5
54AC 74AC
Ta = —55°C Ta = —40°C
to + 125°C to +85°C
CL = 50 pF CL = 50 pF
Guaranteed Minimum
8.0 75
55 5.0
0 0
0.5 0.5
8.0 4.5
55 35
0.5 0
0.5 0

Units

ns

ns

ns

ns

Units

ns

ns

ns

ns

Fig.
No.

2.5 4

2-3, 4

2-3,4

2-3,4

Fig.
No.

2-7

af

2-3,7



AC Electrical Characteristics:

CC*
Symbol Parameter v
%
fmax Maximum Clock 50
Frequency )
tpLH Propagation Delay 50
CPpto Qpjor Qn :
tpHL Propagation Delay 50
CPnto Qnor Qn '
tpLH Propagation Delay 50
Cpn or Son to Qp or Qp '
tPHL Propagation Delay 50

Cpp or Spnto Qp or Qp
+Voltage Range 5.0 is 5.0V +0.5V

Min

145

4.0

3.0

25

25

T4ACT

Ta = +25°C

CL = 50 pF
Typ Max
210
7.0 11.0
6.0 10.0
55 9.5
6.0 10.0

See Section 2 for waveforms

AC Operating Requirements: see section 2 for waveforms

Symbol Parameter

ts Setup Time, HIGH or LOW
Jp or Kpto CPn

th Hold Time, HIGH or LOW
Jp or Kpto CPp

tw Pulse width
CPnor CDnor sbn

tree Recovery Time

CDn or~Dn to CPn
+Voltage Range 5.0 is 5.0V +0.5V

Capacitance

Symbol Parameter

CIN Input Capacitance

CpD Power Dissipation
Capacitance

50

5.0

5.0

5.0

T4ACT

Ta = +25°C

CL = 50 pF

Typ

0.5 2.0

0 2.0

3.0 5.0

-2.5 0
Typ Units
45 PF
35.0 PF

54ACT TAACT

Ta = —55°C Ta = —40°C
to + 125°C to +85°C
CL = 50 pF CL = 50 pF
Min Max Min Max
85 125
10 14.0 35 13.0
10 12.0 25 115
10 115 20 10.5
1.0 125 2.0 115
54ACT T4ACT

TA = —55°C Ta = —40°C

to + 125°C to + 85°C

CL = 50 pF CL = 50 pF

Guaranteed Minimum

25 25
2.0 2.0
7.0 6.0
05 0
Conditions
Vce = 5.0V
VCC = 5.0V

Units

MHz

ns

ns

ns

ns

Units

ns

ns

ns

ns

Fig.
No.

Fig.
No.

2-7

2-3

2-3,7



