Signetics

ACL Products

FEATURES

» Qutput capabllity: +24 mA

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

« 500 incldent wave switching

Center-pin VC and ground configu-
ration to minimize high-speed

switching nolse
. ICC category: SSI

DESCRIPTION

The 74AC/ACT11112 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11112 provides two J-K
flip-flops with independent Data, Clock,
SetandReset inputs, and complementary
nQ and nQ outputs.

Set (n§D) and Reset (n-ﬁD) are asynchro-
nous active-Low inputs and operate inde-
pendently of the Clock inputs.

Information at the J and K inputs is trans-
ferred to the outputs on the High-to-Low
transition of the clock pulse. The J and K
inputs must be stable one set-up time prior
to the High-to-Low clock transition for pre-
dictable operation.

PIN CONFIGURATION
\

1

N and D Packages

| |
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JAAC/ACTTT112

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

Product Specification
GENERAL INFORMATION
: { CONDITIONS TYPICAL
SYMBOL | PARAMETER TA = 25°C; GND = 0V; T UNIT
V.. =50V AC | ACT ;
o L - ... CC . A IR B
to 1/ Propagation delay
. PLH =l 2 =
o nCP to nQ or nQ Cy = 50eF 38 45
Power dissipation i
Cop capacitance per f=1MHz; C, = 50pF 37 39
 tiip-flop*
[V Wee, s | o
Per Jedec JC40.2
| lLATCH Latch-up current Standard 17 500 500
b S S S - - . RN
| Maximum clock |
f C, = S50pF 1 17 H
\ MAX | fequency [ MU0 L t 5 | e |
Note:
1. C

is used to determine the dynamic power dissipation (PD in uyW):
2 2

PD=CPDXVCC xl,+}:(CLxVCC xlo

fl = input frequency in MHz, CL = output load capacitance in pF,

fo = output frequency in MHz, VCC = supply voltage in V,

bX (CL x V002 x lo) = sum of outputs

PD
) where:

ORDERING INFORMATION

'PACKAGES [ TEMPERATURE RANGE
" 16-pin plastic DIP o U
(300mil-wide) -40°C 10 +85°C !
16-pin plastic SO | o S
(150mil-wide) ) -40°C 1o +85°C

ORDER consjq
T74ACITUIZN

© T 7aAcitiizD

74ACT11112D

74ACT11112N {

LOGIC SYMBOL

k

LOGIC SYMBOL (IEEE/IEC)

2
P C2
2K
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Signetics ACL Products

Product Specification

Dual J-K Flip-Flop with Set and Reseft;
Negative Edge-Triggered

74AC/ACT11112

PIN DESCRIPTION

[ PIN NUMBER | SYMBOL NAME AND FUNCTION
16,;77“ ) 1J-2J; Data inputs T 7

| 159 | 1K-2Kk | Daminputs o
26 1Q-2Q | Data outputs o

3 TQ-20 | Data outputs (complements of Q_ outputs)

17 ]15,-25, | Setinputs (active Low) .
13, 11 1RD - ZRD Reset inputs (active Low)
14, 10 1CP - 2CP | Clock inputs

4 [ eND | Gruwdov)

[7‘77‘7J2 o ,,f,;YCC, ) 7E6§}tnve ;erprywvrdltage - 7

FUNCTION TABLE

OPERATING MODE

Asynchronous set

Undetermined'

|
|
|

| Load "0 (reset)

I Load 1" (sen)

No change — hold

| Nochange —hold

H = High vsik;ge level steady slate B

i Asynchronous reset (clear)

INPUTS ! OUTPUTS
SRS
L H X X X H L

H J L x | x | x| ¢ H
Tl X X | X )H Ho |
T a | aq |

| H ] H v | h L ' H
Ko w0 e TV H Lo

H }H;" IO R a | g

H | I H x :7 X ('d | a

h = High voltage level one set-up time prior to the High-to-Low clock transilion

L = Low voltage ievel steady state

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

X = Don't care

q = Lower case letiers indicate the state of the referenced output prior to the High-to-Low clock transition

¢ = High-to-Low clock transition
NOTE:

1. This configuration is nonstable; that is, it will not persist when either Set or Reset returns to its inactive

(High) leve!

LOGIC DIAGRAM

i

|
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Signetics ACL Products

Product Specification

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

JAAC/ACTI1112

RECOMMENDED OPERATING CONDITIONS

T T Treaciiz T raAcTiinz. | ]
SYMBOL PARAMETER A - UNIT
Min Nom T Max Min Nom Max
Veo DC supply voltage B 55 45 50 55 v
N i Input voltage - - _0_ Vcc _VGEA_ \
Vo | Odputwoltage ° Vee ] Ve v
AVAV Input transition rise 0 10 0 10 nsiV
or fall rate
*J-A:‘ Operating freg;fﬁthEé}ém_ :77 -40 B e taﬁsf -40 +85 °C
NOTE:

1. No electrical or switching characteristics are specified at VCC < 3V. Operation between 2V and 3V is not recommended, but within that range, a device outpul wili
maintain a previously established logic state.

ABSOLUTE MAXIMUM RATINGS'

SYMBOL | PARAMETER TEST CONDITIONS RATING | UNIT
[ Vec | OCswplywotage | 0810470 v
2 Vl <0 -20 A
¥ i e e m,
: Ik DC input diode current V> Voo ! 20
: or | S . DL o4 S IR
\
‘ ! DC input voltage 05 to VCC +05 v
T ,,,,,_tz_, ] - R N
C output di P — m
lok DC output diode curren 5
or —— I — —
\
0 DC output voltage 0510 V.. +05 v
\ DC output source or V. =0tV +50 mA
- o sink current per output pin o o EC R -
| DC V... current +100
C
gr b — E,__,‘,/A, [ O S S — - mA
lanp DC ground current +100
| S I — S,
Tstg | Storage emperature | | 6swI0 °C
Power dissipation per package Above 70°C derate linearly by 8mW/K 500 mw
Plastic DIP
PTOT o T - N T T T
Power dissipation per package Above 70°C derate linearly by 6mW/K 400 mw
S R — e ——— o ———e
NOTES

1. Stresses beyond those listed may cause permanent damage to the device. These are siress ratings only and functional operation ol the device at these or any other
conditions bayond those indicated under “recommended operating conditions” is notimplied. E xposure to absolute-maximum-rated conditions for exlended periods
may affect device reliability.

June 20, 1989

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

5-104



Signetics ACL Products

Product Specification

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

DC ELECTRICAL CHARACTERISTICS

SYMBOL

OR

NOTES:

Input leakage

PARAMETER

High-level
input voltage

Low-level
input voltage

High-level
output voltage

Low-level

. output voltage

current
Quiescent suppiy
current

7 Subply cﬁ;réht, o

TTL inputs High”

TEST CONDITIONS

lon = -50uA
v = !
|
V -
L -
or !QH - AWA,,
\Y
H IOH = -24mA
T el
| ,IQH =-75mA
o = SOHA
Vv, =
V R
L =
or IQL = 12mA
\
H IOL = 24mA
T 1
o ,LOJ,- = 75mA
,‘ VI = VCC or GND
l\/| = VCc or GND,
o=

Vat VCC OI GNP

One inpl;t at3.ay, other ihbuts

T 7aacti112 74ACT11192
Voo | Ta=+25C Tt'}:i:sqg: Tp=+25°C Tt%i:sg::c | uNIT
V | Min Mai Min [ Max | Min Max | Min Max
30 l210 2.10 T l ' ‘
las |s15] 3.15 20| 20| v
55 | 385 aes| lzo 20|
‘30 0.90 0.90 B
45 1.35 135] | os! o8 v
55 165 1.65 Co8 | 08
30 | 29 29 ' e
45 | 44 44 44 Tagl
55 | 54 5.4 54| |84
130|288 248 S ) v
45 1394 38 | 3e4 |38 '
55 | 4.94 48 4.94 48 |
55 385 TTiass|
3o | o1 0.1 B S
25| | o o o1 | Jo1
55| | o0t 0.1 0.1 0.1
a0 | loos L 0.44 R N Y
45 1036 0.44 0.36 0.44
I'ss | |oss 0aa] |o3s| loa4)
55 185 T es
5_5‘ +0.1 l+10| }101 +10| pA
,
55 40 40 40 40 | pA
55 ! ‘ ‘ L 09 10| mA
‘ | |

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.
2. This is the increase in supply current for each input thal is at one of the specified TTL voltage levels rather than OV or VCC'

June 20, 1989
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Signetics ACL Products

Product Specification

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

. . 74AC/ACTI1112
Negative Edge-Triggered
AC ELECTRICAL CHARACTERISTICS AT 3.3V +0.3V
N e R T rsActinz [ i
SYMBOL PARAMETER WAVEFORM T, = 425°C I T i:sgcc to UNIT
Min | Typ | Max | Min | Mex
?;A;" I"Maximum clock frequency T T"ﬂ')o' 150j o 100 7 MHz
MAX_ St R I R Y IS S i
t Propagation delay 1.5 54 | 74 15 786
T op
ey nCP 1o nQ , nQ ! 15 { 60 | 79 | 15 | 85 "~
thy | Propagation delay _ » 15 | as | &7 15 | 73 |
oL ! nSD, nRO to nQ , nQ ;15 7.0 92 15 99 |
CoPHL T 0= T I o S A S S B _
Setup time, High or Low
s nd or nK to nCP ! 50 i °0 " - J
| Hold time, High or Low I ) ‘ ;
' nCP to nJ or nK ! (05 ] 05 | 1 ns
o 1 Clock puise width IR T T
l 'w High or Low 1 5.0 50 ns
' ~ . nS_ornA purlse width, N R T o
tW Lovla 0 2 40 4.0 ns
| Recovery time a L o T .
|wee | oSpornFyence | ] 28 R S R
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
\ o lﬁﬂ - e o 74‘011112 T
1 L S —
\ SYMBOL PARAMETER WAVEFORM Ty = +25°C Ta :;4520c e UNIT
Min | Typ T Max | Min | Max :
' ’MA;:# l M}x.rﬁuﬁ;ici frequen::); 7771" IR ERT™S 71757 . i 125 | | MMz
t Propagation delay 16 ¢ 34 51 15 56
PLH Top 20
1 oL nCPto nQ, nQ ! 15 | a2 6.3 15 7.0 ns !
Dt Propagation delay _ . | b o1s | a3 | s1 | 15 | 54
PLH — - ' ns
e | Spofpeeaid tsopes fer s || "
i Setup time, High or Low /
[ 's nd or nK to nCP ! 35 35 ‘% ns
[, | Holdtime, HighorLow S B I U R A
‘ W nCP to nd or nK ! 10 \ 0 f : ns
7 T Clock pulse width I B I
'w High or Low ! 40 4o 1 ns
" ["n8_ornR_ pulse width, | o - W\f T
'w Low D I 2 30 | 30 { ns
T Recovery time T ' ‘ T T ]
t I & = =5 3 20 2.0 | ns
REC | mSpornRptonCP o | | b I
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Signetics ACL Products

Product Specification

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

Negative Edge-Triggered

74AC/ACTI1112

AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V

© 74ACTI1112 ]
— - T i
SYMBOL PARAMETER WAVEFORM TA = +25°C TA +84$?’Cc © UNIT
“Min T;p Max Min Max
'MAX Maximum clock frequency ) 1 125 175 - ”125 MHz
toLH Propagation delay 1 15 42 70 15 77 ns
PHL nCPto nQ, nQ 15 47 74 15 84 |
toLH Propagation delay _ 2 1.5 36 6.3 15 6.8 ns
oL nSD, nFlo to nQ, nQ 15 | 48 74 15 8.0
Setup time, High or Low
's nJ or nK to nCP ! 35 3.5 ne
Hold time, High or Low S '
' nCP 1o nd or nK ! 15 1.5 ns
Clock pulse width [ i
'w High or Low 1 4.0 4.0 ns !
|- nS_ or nR, puise width, I T |
tw Lo\B D 2 4.0 4.0 ns ;
o Recovery time
! tReC nS or nR to nCP 3 20 20 ne
[— D D 1 L L —
AC WAVEFORMS
nJ or nK INPUT
nCP INPUT
t
i
Q output
| S8, outpur
; Vu
\
\ ™ tem ¥ th
Waveform 1. Waveforms Showing Ciock to Output Delays, Data Setup, and Clock Pulse Width
June 20, 1989 5-107



Signetics ACL Products Product Specification

Dual J-K Flip-Flop with Set and Reset; 74AC/ACT11112
Negative Edge-Triggered

AC WAVEFORMS (Continued)

nS | INPUT \

nR , INPUT

nQ QUTPUT Yu

nQ OUTPUT

nCP INPUT

Waveform 3. Waveforms Showling Recovery Time

WAVEFORM CONDITIONS

‘ INPUTS ' ouTPUTS |
V,, =GNDto V ST ;
L' Ac N cc ‘ Vo =V, oV
; — EOY i ouT oL OH
; Vi = 50% Voo
‘ Vy = GND to 3.0V,
ACT Vi = 50% Voo
| Vi = 15V
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Signetics ACL Progucts Product Specification

Dual J-K Flip-Flop with Set and Reset; AA 11112
Negative Edge-Triggered 74AC/ACTIT

TEST CIRCUIT

PULSE ~
GENERATOR p.u.T £
I E 1 I

Test Circuit

||Ho}———
II}-—/\:r—

DEFINITIONS

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

RL = Load resistor, 5000

RT = Termination resistance should be

equal to ZOUT of pulse generators
Input pulses: PRR < 10MHz
t=t= 3ns
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