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54AC/74AC109 » 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

Clear and Set are independent of clock

Simultaneous LOW on Tp and Sp makes both Q and Q
HIGH

Features

inputs together. ® Icc reduced by 50%
Asynchronous inputs: ® Outputs source/sink 24 mA
LOW input to Sp (Set) sets Q to HIGH level ® 'ACT109 has TTL-compatible inputs
LOW input to Cp (Clear) sets Q to LOW level w Standard Military Drawing (SMD)
—'AC109: 5962-89551
—'ACT109: 5962-88534

Ordering Code: ses sections

Logic Symbols Connection Diagrams
Pin Assignment
for DIP, Flatpak and SOIC
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Pin N_amcs Description S0P, g &
J1,J2, Ky, Ko Data Inputs TL/F/9923-4
CP4, CP2 Clock Pulse Inputs
Cb1. Co2 Direct Clear Inputs
Sp1. Sp2 Direct Set Inputs
Q4,Q2, Gy, Q2 Outputs
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Truth Table (eachhaif ©
Inputs Outputs
Sp () CP J K Q a
L H X X X H L
H L X X X L H
L L X X X H H
H H I L L L H
H H -~ H L Toggle
H H e L H Qo Qo
H H . H H H L
H H L X X Qo Qo
H = HIGH Voitage Level
L = LOW Voltage Level

" = LOW-to-HIGH Transition
X = Immatenal
Qo) = Previous Qo(@p) before LOW-to-HIGH Transition of Clock

Logic Diagram (one half shown)

§D
K
Q
cP
J [}
%
TL/F/9928-5
Pleass note that this diagram is provided only for the g of logic operations and should not be used to estimate propagation delays.
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Supply Voitage (Vcc)

V)= —0.5V
Vi = Voo + 0.5V
DC Input Voltage (V|)

DC Input Diode Current (ly)

DC Output Diode Current (Ioi)

Absolute Maximum Rating (note 1)

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

—0.5Vto +7.0v

—-20 mA
+20 mA

—0.5Vto Veg + 0.5V

Recommended Operating

Conditions
Supply Voltage (Voe)
'AC

'ACT
Input Voltage (V))
Output Voltage (Vo)

Operating Temperature (Ta)
74AC/ACT
54AC/ACT

2.0Vto 6.0V
4.5V to 5.5V

OVto Vo
0VioVee

—40°Cto +85°C
—55°Cto +125°C

Vo = —0.5V —20mA .
_ Minimum Input Edge Rate (AV/At)
Vo = Vg + 0.5V +20mA *AC Devices
DC Output Voltage (Vo) —0.5Vto Vg + 0.5V VN from 30% to 70% of Vo
DC Output Source Voo @ 3.3V, 4.5V, 5.5V 125 mV/ns
or Sink Current (o) +50 mA Minimum Input Edge Rate (AV/At)
DC Vg or Ground Current 'ACT Devices
per Output Pin (Icc or IgnD) +50 mA Vin from 0.8V to 2.0V
Storage Temperature (Tstg) —65°C to +150°C Vcc @ 4.5V, 5.5V 125 mV/ns
Junction Temperature (T )
CDiP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
10 the device may occur. The databook specifications should be met, without
axception, 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.
DC Characteristics for ’AC Family Devices
74AC 54AC 74AC
Symboi Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
(4] —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
VIH Minimum High Level | 3.0 1.5 21 21 21 Vour = 0.1V
Input Voltage 4.5 2.25 3.15 3.15 3.15 v orVgg — 0.1V
5.5 2.75 3.85 3.85 3.85
ViL Maximum Low Level | 3.0 1.5 0.9 0.9 0.9 Vour = 0.1V
Input Voltage 4.5 2.25 1.35 1.35 1.35 \ orVgg — 0.1V
6.5 2.75 1.65 1.65 1.65
VoH Minimum High Level | 3.0 2.99 29 2.9 2.9 loyt = —50 pA
Output Voltage 4.5 4.49 4.4 4.4 44 \
5.5 5.49 5.4 5.4 5.4
*ViN = ViLorViy
3.0 2.56 24 2.46 —12mA
4.5 3.86 3.7 3.76 v loH —24mA
55 4.86 4.7 4.76 —24 mA
VoL Maximum Low Level | 3.0 |.9.002 0.1 0.1 0.1 loutr = 50 pA
Output Voltage 45 |#0.001 0.1 0.1 0.1 v
5.5 [¢0:001 0.1 0.1 0.1
N *VIN = ViLor ViH
3.0 0.36 0.5 0.44 12 mA
4.5 0.36 0.5 0.44 v loL 24 mA
5.5 0.36 0.5 0.44 24 mA
N Maximum Input V| = Vge, GND
Leakage Current 55 +0.1 +1.0 1.0 nA
*All outputs loaded; thr on input d with output under test.
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DC Characteristics for ’AC Family Devices (continued) 3
74AC 54AC 74AC
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
W) —55°C to +125°C | —40°C to +85°C
Typ Guaranteed Limits

loLp tMinimum Dynamic | 5.5 50 75 mA | VoLp = 1.65V Max

lowp | Outeut Current 55 —50 -75 mA | Voup = 3.85V Min

lec g‘:::;“a g:;:s““t 55 20 40.0 200 pA X:NG:DVCC

TMaximum test duration 2.0 ms, one output loaded at a time.
Note: ||y and Icc @ 3.0V are guaranteed to be less than or equal to the respective imit @ 5.5V Ve,
icc for S54AC @ 25°C 18 identical to 74AC @ 25°C.

DC Characteristics for ’ACT Family Devices

74ACT 54ACT T4ACT
Symboi Parameter Vee Ta = +25°C Ta= Ta= Units Conditions
(\)] —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
ViH Minimum High Level | 4.5 15 2.0 20 2.0 v Vourt = 0.1V
Input Voltage 5.5 1.5 20 2.0 2.0 orVec — 0.1V
ViL Maximum Low Level | 45 | 1.5 0.8 0.8 0.8 v | Vour=o0.1v
Input Voltage 55 15 0.8 0.8 0.8 orVgg — 0.1V
VOH Minimum High Level | 4.5 | 4.49 4.4 4.4 4.4 v |lour=—50pA
Output Voltage 5.5 5.49 5.4 5.4 5.4
*VIN = Vipor Viy
4.5 3.86 3.70 3.76 v 1 —24mA
5.5 4.86 4.70 4.76 OH —24mA
VoL Maximum Low Level | 4.5 | 0.001 0.1 01 0.1 v lout = 50 pA
Output Voltage 5.5 | 0.001 0.1 0.1 0.1
*ViN = ViLor Vig
4.5 0.36 0.50 0.44 v ) 24 mA
55 0.36 0.50 0.44 oL 24 mA
] Maximum Input _
Leakage Current 55 +0.1 +1.0 +1.0 pA | Vy = Vg, GND
lect Mexdmum 55 | 08 16 15 ma | V1= Veec 21V
Icc/input
lowp FTMinimum Dynamic | 5.5 50 75 mA | Vorp = 1.65V Max
loup | OutputCurrent 55 ~50 -75 mA | Vonp = 3.85V Min
Icc Maximum Quiescent VIN = Vco
Supply Current 55 2.0 40.0 20.0 BA | TGND
*All outputs loaded, thr on nput iated with output under test.

fMaximum test duration 2.0 ms, one output ioaded at a time.
Note: Icc for S4ACT @ 25°C is identical to 74ACT @ 25°C.
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v | AC Electrical Characteristics: sece Section 2 for waveforms
74AC 54AC 74AC |
Tp = —55°C Ta = —40°C |
. = 425° Fig.
Symbol Parameter v(“’,‘; AT e to +125°C to+85C | units | 9
L= 0P CL = 50pF CL = S0pF .
Min Typ Max Min Max Min Max
fmax Maximum Clock 3.3 125 150 65 100 MHz
Frequency 5.0 150 175 95 125
toLH Propagation Delay 3.3 4.0 8.0 13,5 1.0 175 35 16.0 ns | 234l
CP,to Q,orQp 5.0 25 6.0 10.0 1.0 12,0 2.0 10.5 ’ ;
tPHL Propagation Delay 3.3 3.0 8.0 14.0 1.0 13.5 3.0 145 ns | 204
GCPhto QuorQy 5.0 2.0 6.0 10.0 1.0 10.0 1.5 10.5 '
tPLH Propagation Delay 3.3 3.0 8.0 12.0 1.0 13.0 25 13.0 ns 23 4
CpnorSpnto QuorG, | 5.0 25 6.0 9.0 1.0 9.5 2.0 10,0 ' |
Dn D
tPHL Propagation Delay 3.3 3.0 10.0 120 1.0 140 3.0 135 ns 2.3 4
CpnorSpntoQnorQy | 5.0 2.0 75 95 1.0 10.5 20 10.5 ’
*Voltage Range 3.3 is 3.3V 0.3V
Voltage Range 5.0 1s 5.0V +0.5V
AC Operating Requirements : see Section 2 for waveforms
74AC 54AC 74AC
Ta= —55C | Tap= —40°C
* =
Symbol Parameter v(“:;; 1;:‘ _ : : 50: to +125°C to +856°C Units :I:
L->e CL=50pF | C_=50pF -
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 3.3 3.5 6.5 8.0 7.5 ns 2.7
Jn or K, to CPp, 5.0 2.0 4.5 55 5.0
th Hold Time, HIGH or LOW 33 —1.5 0 0 0 ns 2.7
JnorKnto CPy 5.0 -05 | 05 05 0.5
tw Pulse Width 3.3 2.0 7.0 8.0 7.5 ns 2.4
Cpn or Spn 5.0 2.0 45 5.5 5.0
trec Recovery Time 3.3 —25 0 0.5 0
Cpn, or Spn to CPy 5.0 -15 | o 05 0 ns 247
*Voltage Range 3.3 is 3.3V +0.3V
Voltage Range 5.0 is 5.0V £0.5V
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AC Electrical Characteristics: see Section 2 for waveforms o
74ACT 54ACT 74ACT
Ta = —55°C Ta = —40°C
* = 4 8
Symbol Parameter Vg"; T@ _ 5025:: to +126°C to +85°C | Units ';'g
L= 5P CL = 50 pF CL = 50pF -
Min Typ Max Min Max Min Max
fmax Maximum Clock 50 | 145 210 85 125 MHz
Frequency
tPLH Propagation Delay .
Py to Qp or On 5.0 4.0 7.0 11.0 1.0 14.0 3.5 13.0 ns 2-3,4
tPHL Propagation Delay 50 | 30 60 100 | 10 120 | 25 115 [ ns | 23,4
CPp to Q,or Qp, X
tpLH Propagation Delay
Con or Spn to Qn or Tn 5.0 25 5.5 9.5 1.0 11.5 2.0 10.5 ns 2-3,4
tPHL Propagation Delay
Con of Spn to Qp o on 5.0 2.5 6.0 10.0 1.0 125 2.0 11.5 ns 2-3, 4
*Voltage Range 5.0 1s 5.0V 0.5V
AC Operating Requirements: see Section 2 for waveforms
74ACT 54ACT 74ACT
Ta = —55°C Ta = —40°C
* = +925° .
Symbol Parameter Ve TAT L EC | toriasc to+esC | Units | |9
L= 0P CL=5pF | C_=50pF -
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW
Jn 0r Ky to CPp 5.0 0.5 2.0 2.5 2.5 ns 2-7
th Hold Time, HIGH or LOW
Jp, or Ky to CPp 5.0 )} 2.0 2.0 2.0 ns 2-7
tw Pulse Width
. . X 7. . -
Py, or Con of Spn 5.0 3.0 5.0 0 6.0 ns 2-4
trec Recovery Time _ g
Con or §Dn to CPp 5.0 25 0 0.5 0 ns 2-4,7
*Voltage Range 5.0 1s 5.0V 0.5V
Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 45 pF Vee = OPEN
Cpp Power.Dlss:patlon 35.0 pF Vee = 5.0V
Capacitance
4-55

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



