Signetics

ACL Products

FEATURES

Output capability: +24 mA

CMOS (AC) and TTL (ACT) voltage
level inputs

« 500 incident wave switching

Center-pin V.. and ground configu-
ration to minimize high-speed

switching noise

I category: SSI
DESCRIPTION

The 74AC/ACT11109 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11109 provides two J-K
flip-flops with independent Data, Clock,
Setand Reset inputs, and complementary
Q and Q outputs.

Set(S ) and Reset (ﬁn) are asynchronous
active-Low inputs and operate independ-
ently of the Clock input.

Information at the J and K inputs is trans-
ferred to the Q output on the Low-to-High
transition of the clock pulse. Clocktrigger-
ing occurs at a voltage level of the clock
pulse and is not directly related to the
transition time of the positive-going pulse.
TheJ and Kinputs must be stable one set-

PIN CONFIGURATION

N and D Packages
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JAAC/ACTI11

109

Dual J-K Flip-Flop with Set and
Reset,; Positive Edge-Triggered

Product Speclfication
GENERAL INFORMATION N -
r CONDITIONS | TYPICAL
SYMBOL PARAMETER TA = 25°C; GND = 0V; o T UNIT
V.. =50V AC | AcCT
o . o e . .
t / Propagation delay
PLH = C, = 50pF 53 58 ns
e | OPploGuor@y b T - _ ;
Power dissipation
CPD capacitance per flip- f=1MHz, CL = 50pF 32 31 pF
flop1
O | Mmputespacitance | Vi=OVerVee | 35 | 35 | #F
Per Jedec JC40.2
ILATCH Latch-up current Standard 17 500 500 mA
U 1 Maximum clock ﬁ e - .
It i C, = 50pF 125 125 © MHz
L M| frequency S 1 :
Note:
1. CPD is used to determine the dynamic power dissipation (F’D in pW)
Po = Cpp * Voo <t + Z(C VCC2 x 1) where:
1' = input frequency in MHz, CL = output load capacitance in pF,
fo = output frequency in MHz, VCC = supply voltage in V,
3, (CL x VCC2 x fo) = sum of outputs
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE ORDER CODE 1
16-pin plastic DIP .~ e © 74ACI1109N |
(300mil-wide) 40°C 1o +85°C | 7aACTI1100N |
16-pin plastic SO o orem T1 74AC11109D0
| (150mil-wide) { -40°C 10 +85°C | 74ACT11108D

up time prior to the Low-to-High clock
transition for predictable operation. The J

LOGIC SYMBOL.
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and Kinputs may be tied togetherto allow
operation as a D flip-flop.
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Signetics ACL Products

Product Specification

Dual JK Flip-Flop with Set and Reset;
Positive Edge-Triggered

74AC/ACT11109

PIN DESCRIPTION

| PINNUMBER | symBoOL NAME AND FUNCTION
14,10 B Jo- Y4 Data inputsﬁ R o
15,9 Ro -K, | Datainputs
L 2,6 ('Jl0 - O1 Data outputs o T
3,5 Q0 - Q1 Data outputs {complements of Qn outputs)
1,7 §y;-5, | Setinputs (active Low)
13, 11 Ro - Fl1 Reset inputs (active Low)
16,8 CPO - CF“1 Clock inputs
4 GND Ground (0V)
| 12 VCC Positive_rs‘urpply voltage ) 7:;77 T
FUNC]'IQN TABLE e
INPUTS OUTPUTS
OPERATING MODE = - — - (e
S R cp J K Q Q
Asynchronous set T L H | x | x X | H L
Asynchronous reset (clear)_ H L x x| x L H
‘ UndeterminedA‘” L L] x X | x H | H
T R L L R O
[ Load "1" {set) - T n H T h h H L
Toggle T H H [t [ e q i q
| Nochangs—hold | H | M | L | X | x | QQJV g,

H = High voltage level sieady state

h = High voltage level one set-up lime prior to the Low-to-High clock transition

L = Low voltage level steady state

| = Low voltage level one set-up time prior to the Low-to-High clock transition

X = Don't care

q = Lower case letters indicate the slate of the relerenced output prior to the Low-to-High clock transition

T = Low-to-High clock transition

NOTE:

1. This configuration is nonstable; that is, it will not persist when either Set or Reset relurns to its inaclive
(High) level.

LOGIC DIAGRAM
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Signetics ACL Products

Product Specification

Dual J-K Flip-Flop with Set and Reset;

Positive Edge-Triggered

74AC/ACTI1109

RECOMMENDED OPERATING CONDITIONS

74AC11109 74ACT11109 N
SYMBOL PARAMETER — UNIT
Min Nom Max Min Nom Max |
Vee DC supply voltage 3.0 5.0 5 | 45 | 50 55 |
| V‘ Input voltage 0 Vcc ) 0 - 7VCC ~_Y
v, Output voltage 0 Vv, 0 v v
o] | A S | ‘cc _ cc
AVAV nput transition rise 0 10 0 10 ns/V
or fall rate
TA Operating free-air temperature -40 85 | 40 | T +85 °C
NOTE: T

1. No electrical or switching characteristics are specified at Voo <3V Operation between 2V and 3V is not recommended, but within that range, a device output will

maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'

A e S S T T
SYMBOL PARAMETER | TEST CONDITIONS RATING UNIT
!g; DC supply voltage - 0510470 o __fxr__‘
2 V' <0 }» -20 A
| DC H _— [ . ] m.
Ik i DC input diode current V> Voo 2
or —— —— Wb 4 ]
Vi i 051t V, 0.5 \'
DC input voltage 0510 Vo, +0.
- — — B —
2 V0 <0 -50 A
| DC output diode current’ P e s e e e — — m
ol Vo>V, 50
- I . R o*%c | 7 I
Vv
o DC output voltage 05toV,.+05 v
- I I - -
| DC output source or V. =0tV +50 mA
0 sink current per outputpin | o """ I T
lec DC V. current +100
or e mA
IGND DC ground current +100
Tsta Storage temperature 6510 150 °C
Power dissipation per package Above 70°C derate linearly by 8mW/K 500 mw
P Plastic DIP
TOT dissipati T T N ]
Power dissipation per package Above 70°C:derate linearly by 6mW/K 400 mw
_ I . ]
NOTES:
t. Stresses beyond those listad may cause permanent damage to the device. These are siress ralings only and functional aperation of the device at these or any other

conditions beyond those indicated under “recommended operaling conditions” is notimplied. Exposure to absolute-maximum-rated conditions far extended periods

may affect device reliability.

April 14, 1988

. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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Signetics ACL Products

Product Specification

Dual J-K Flip-Flop with Set and Reset;

Positive Edge-Triggered
DC ELECTRICAL CHARACTERISTICS
74AC11109 T4ACT11109
o | Tg =-40°C _ T, =-40°C
SYMBOL PARAMETER TEST CONDITIONS Ve TA = +25°C é +85°C T, =+25°C ‘l‘\) +85°C UNIT
Y | Min | Max | Min | Max | Min | Max | Min | Max
30 210 2.10
High-level
VIH input voltage 45 | 3.15 3.15 2.0 20 v
55 | 385 385 2.0 20
3.0 0.90 0.90
Low-level
V"_ input voltage 45 1.35 1.35 0.8 08 \
55 1.65 1.65 08 08
30| 29 29
lOH = -50pA 45 | 44 4.4 1 44 44
Y= 55 | 54 54 54 5.4
High-level vy - —
VOH output voltage or ‘OH =-4mA 30 (258 2.48 v
v 45 (394 38 3.94 38
H IOH =-24mA
55 | 494 48 494 48
"~ T
IOH = -75mA 55 3.85 385
3.0 0.1 0.1
IOL=50pA 45 01 0.1 0.1 0.1
Vi= 55 0.1 0.1 0.1 01
Low-level Vie -
vOL output voltage or LIOL =12mA 3.0 0.36 0.44 v
v 45 0.36 0.44 0.36 0.44
H lOL = 2dmA
55 QEEJ 0.44 0.36 0.44
1
IOL = 75mA 5.5 1.65 1.65
Input leakage _
|| current VI = VCC or GND 55 0.1 1.0 0.1 1.0 uA
Quiescent supply VI =V.. or GND,
lee current - §e 55 40 40 40 40 HA
Supply current, One input at 3.4V, other inputs
alec TTL inputs High2 atV. or GND 55 i 038 10 mA
NOTES:
1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. This s the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or VCC‘

April 14, 1988
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Signetics ACL Products Product Specification

Dual J-K Flip-Flop with Set and Reset; 74AC/ACT11109
Positive Edge-Triggered

AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V

© 7 qaacimiee | ]
SYMBOL PARAMETER WAVEFORM T, = +25C Ta i;‘s"ag to UNIT
Min | TyApih Max Min Max
fwax | Maximum clock frequency 1 | 70 |[wo | | 7 “MHz |
toeh Propagation delay 4 _d—k—fs)_% 8.0 1.4 15 127 ns
torL cP 10Q T R 75 | 108 15 s |
oL Propagation delay 2 1.5 65 9.0 1.5 99 ns
oL §,R,wa .G 15 | 80 | 126 | 15 13.7
Setup time, High or Low
tS J orR toCP 1 55 55 ns
n n n — —_— —_
Hold time, High or Low
t ' 1 0 o] ns
H CP" t? Jn or %n I R )
Ciock pulse width
'W High or Low 1 7.2 7.2 ns
1 8, or R, pulse width, 2 50 50 J» ns
w Low
- | Recovery tme | . “:y” D
t 3 25 ! 2.5 ns
REC 8§, oA toCP M R _J,,,

AC ELECTRICAL CHARACTERISTICS

74ACI11108 T

SYMBOL PARAMETER Tp=-40°Cto UNIT
+85°C
Min | Max |
'MAx Maximum clock 1requen€y,—A 00 | MHz |
t ——t -]
t Propagation delay 15 8.8
PLH ns
| CPt0 Q,.8, ) N 15 | 81 | 7
F'PLH Propagation delay 15 7.1 s
PHL §n’ ﬁn to Qn '611 1 } . O L e E‘v Aﬁ_gi ]
Setup time, High or Low
s J orR toCP 45 ns
n n n [ R .
I
' Hold time, Hiﬁh or Low 0 s
CPn to Jn or K n
Ft‘ Clock pulse width ) T I o %457; I ,,,,s,,,, T
w High or Low : n
S orR pulse width, T I o
™ e " 4.0 ns
Recovery time o e
'ReC §, or R CcP, 20 ns
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Signetics ACL Products

Product Specification

Dual J-K Flip-Flop with Set and Reset:

" . 74AC/ACT11109
Positive Edge-Triggered
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74ACT11109
SYMBOL PARAMETER WAVEFORM T, = +25°C Tp=-40°Cto UNIT
+85°C
Min Typ Max Min Max
'MAX Maximum clock frequency 1 100 125 100 | ) MHz
t Propagation delay 1.5 6.0 83 15 91 | T
PLH 1 ns
o CP t0Q_ .0, s 55 | 78 15 83 o
t Propagation delay 15 5.5 86 15 9.2
PLH 2 ns
PHL §5,A,0Q .Q 15 6.0 108 15 e | B
tg fe':rp‘z'"‘:"'c"ggh or Low 1 55 55 ns
| n n'©“Fn . e __l
Hold time, High or Low
t ' 1 0 c ns
H CP, tod or Rn . ] L o
Clock pulse width
w High or Low ! 50 50 ns
S orR_ pulse width, o e
tw ng n 2 55 55 ns
Recovery time N T
IREC 3 or B toCP 3 2.0 20 ns
n n n _- _— -
AC WAVEFORMS

"

—»]

CP_ INPUT
n

Q outPut

G outpur

! PLR

Waveform 1. Waveforms Showing Clock to Output Delays, Data Setup, and Clock Pulse Width
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Signetics ACL Products Product Specification

Dual J-K Flip-Flop with Set and Reset:
Positive Edge-Triggered

74AC/ACT11109

AC WAVEFORMS (Continued)

8, INPUT \
R, INPUT
— 'PLN ‘PHL
@ output Yy
— T tow ™
[}

., OUTPUT Vy
I !
) Waveform 2. Waveforms Showing Set and Resel to Output Delays, Set and Reset Pulse Widths J
l R, orS  INPUT
1 cP | INPUT '™

Waveform 3. Waveforms Showing Recovery Time
L - I e
WAVEFORM CONDITIONS
B INPUTS - outputs
AC iz STt Voo Vour = Vou 1 Vou
o eV
7] Vi =GND 1o 3.0V,
ACT Vi = 50% Vo
Vyy = 1.8V M c
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Signetics ACL Products

Product Specification

Dual J-K Flip-Flop with Set and Reset;
Positive Edge-Triggered

74AC/ACT11109

TEST CIRCUIT

( el

PULSE
GENERATOR

Vee
o.u.T

Test Circuit

DEFINITIONS

CL = Load capacitance, 50pF; includes jig
and probe capacitance

R, = Load resistor, 500Q

FlT = Termination resistance should be
equal to ZOUT of pulse generators
Input pulses: PRR < 10MHz
l' = tf =3ns
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