Signetics

ACL Products

FEATURES

« Output capability: +24 mA

« CMOS (AC) and TTL (ACT) voitage
level inputs

= 50Q2 incldent wave switching

* Center-pin V. and ground configu-

ration to minimize high-speed

switching noise

I category: SSI
DESCRIPTION

The 74AC/ACT11074 high-performance
CMOS devices combine very high speed
and high output drive comparable to the
most advanced TTL families.

The 74AC/ACT11074 provides two D-
type flip-flops with independent Data,
Clock, Set and Reset inputs, and comple-
mentary Q and Q outputs.

Set(5 )and Reset (ﬁn) are asynchronous
active-Low inputs and operate independ-
ently of the Clock input. Information onthe
Data (D) input is transferred to the Q
output onthe Low-to-High transition of the
clock pulse. Clock triggering occurs at a
voltage level of the clock pulse and is not
directly related to the transition time of the
positive-going pulse. The D inputs must
be stable ane set-up time prior to the Low-
to-High clock transition for predictanle op-
eration.

PIN CONFIGURATION

i N and D Packages

JAAC/ACT11074

Dual D-Type Flip-Flop w/Set
and Reset; Positive-Edge

Trigger

Product Specification
EENERAL INFORMATION

April 14, 1988

CONDITIONS TYPICAL
SYMBOL PARAMETER T, =25°C; GND = 0V; TT1TTT ] UNIT
V.. =50V AC ACT
S —— Cc - —— [ —
to, o/ Propagation delay
PLH = C, = 50pF 5.2 59 ns
o | CPatoQ orQ) . R |
Power dissipation
CPD capacitance per fiip- f= 1MHz; CL = 50pF 30 30 pF
ﬂop’
S - |r71;391“capacn}ar{éé [ v=ov or Vo - 35 | 35 | pF
Per Jedec JC40.2
ILATCH Latch-up current Standard 17 500 500 mA
- Maximum clock T o L
t C, = 50pF 150 125 MHz
| MAX' | frequency ,';,,v,p” . 1
Note:
1. CPD is used to determine the dynamic power dissipation (PD in pW):
P = Cpp x Vee? *  + E(C x Vo x 1) where:
f‘ = input frequency in MHz, CL = output load capacitance in pF,
'O = output frequency in MHz, VCC = supply voltage in V,
¥ (CL x VCC2 x to) = sum of outputs
ORDERING INFORMATION =
PACKAGES TEMPERATURE RANGE ORDER CODE
jd-binraaﬂsiic‘Dl‘P”WW - WW:”” W; o 74AC11074N
(300mil-wide) -40°C to +85°C 74ACT14074N
| 14-pin plastic SO . - 74AC11074D
(150mil-wide) ~40°C 10 +85°C 74ACT11074D
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
| |
1 7
L L WL -
" b co
13 o, 32 0f—2 9, 51 o8 13
oD : 3
o
14 —p cp s —pcp
[ 1 : ™~ .
W, Qo — 3 R, )5 s |
. s
I I 10 P
12 10
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Signetics ACL Products

Product Specification

Dual D-Type Flip-Flop w/Set and Reset;
Positive-Edge Trigger

74AC/ACT11074

PIN DESCRIPTION

PIN NUMBER : SYMBOL

18,9 D, - D,

2’6 Q,-Q,

5 1 99

17 .5,
_tz0 | Ry-R,

‘ 14.8 CPo-CP,
4 GND
o Voo

FUNCTION TABLE

OPERATING MODE

|

Asynchronobs set

Asynchronous reset

Undetermined’
Load "1” (set)
[ Load *0 (reset)

No change - hold

H = High voltage level steady stale

o NAME AND FUNCTION
”Diala }nputs o T

Data outputs

“Set tnE)u;s '(E;Ctive Low) )

Reset inputs (active Low)

[ Data butbuts (éz;}hpléa—rﬁéﬁig of Qn outputs) o

Clock inputs

Ground (OV)

Positive supply valtage

INPUTS OUTPUTS

5 R ce | b Q
Lt | n X X | H
H L X X L
L | L | x X H
CH H T H
WO W ] T L
H H L X 0

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

L = Low voltage level steady state

! = Low vollage level one set-up time prior to the Low-to-High clock transilion

X = Don't care
T = Low-to-High clock transition
NOTE:

1. This canfiguralion is nonstable; that is, it will not persist when either Set or Reset

relurns to its inactive (High) level,

LOGIC DIAGRAM

o
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Signetics ACL Products

Product Specification

Dual D-Type Flip-Flop w/Set and Reset;

Positive-Edge Trigger

74AC/ACT11074

RECOMMENDED OPERATING CONDITIONS

T4AC11074

SYMBOL PARAMETER e
Min Nom Max Min

VCC DC supply voltage ) 30’ 50 55 45

Vl Input voltage [ , B VCC Q
Vo Output voltage - 1 0 N ,V,C,C ,,9,,,

AVAV Input transition rise 0 10 0

or fall rate

TA Operating free-air temperature +85 -40
NOTE: - - T ' '

74ACT11074 | i

. [ — UNIT
Nom Max

50 55 | v |
Ve |V
e Vee v
10 nsiV

T s | e

1. No electrical or switching characteristics are specified at VOC < 3V. Operation between 2V and 3V is not recommended

maintain a praviously established logic state.

ABSOLUTE MAXIMUM RATINGS'

SYMBOL PARAMETER TEST CONDITIONS | mRaTNG | UNIT
VCC DC supply voltage B » -0.5 to+7.0 Vv
, _ » o V<0 S 20 |
| DC input diode current Vv - T mA
| >
of o v lee g
Vi DC input voltage -0.510 VCC 05 "
§ i ] V<0 R T
\ DC output diode current? S Vo T o - mA
OK >
or _ o .’cc - [ A
VO DC output voltage 0510 VCC +0.5 \%
B DC output source or L i T ST
I0 sink current per output pin Vg=0lo VCC 50 mA
b lee DC V- current { +£100
’ or T [ mA
I lano DC ground current +100
TSTG Storage !emperature T _ o 7’: 7; B 7-6’5 l-CT):-{;P_ 7»7477/"6 ]
Power dissipation per package o .
Plastic DIP Above 70°Cderate linearly by 8mW/K 500 mwW
PTOT ——P d T t k R T o . I - 7
; ower dissipation per package . .
1 Plastic surface mount (SO) Above 70°C.derate linearly by 6mW/K 400 mwW
NOTES: )

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these or any other
condilions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-maximum-rated conditions for extended perods

may afiect 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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Product Specification

Dual D-Type Flip-Flop w/Set and Reset;
Positive-Edge Trigger

74AC/ACT11074

DC ELECTRICAL CHARACTERISTICS

SYMBOL

OH

oL

ICC

AICC

NOTES:

PARAMETER

High-level
input voltage

Low-level
input voltage

High-level
output voltage

Low-level
output voltage

Inpul ieakageﬂ A
current
Quiescent éupbly
current

Supply chrrent,
TTL inputs High'

TEST CONDITIONS

Igy = -S0pA
Vi=
\%
It - -
or IOH = -4mA
\
IH 'OH = -24mA
1
IOH = -75mA
; IOL = 50pf
V= !
Vv {
L | =
or i IOL = 12mA
\ i
H i lOL = 24mA
1
'OL = 7§mA
VI = VCC or GND
I\/l = \éCC or GND,
0=

. One input at 3‘4V,7 other iripbls
;at VCC or GND

cc

KXY
45
55
3.0
45

55!

3.0

45

55
30
45
55

55
30

4.5
55
3.0
45
55
55

55

55

55 |

74AC11074
TA =-40°C

TA = 425°C

Min
210
3.15
385

29
44
54
2.58
394
4.94

Max

0.90
135
165

0.1
0.1
o
0.36
0.36
0.36

40

Min
i2.10
3.15
385

29
44
5.4

2.48
38

| a8

1385

1. Not more than one output should be tested at a time, and the duration of the test should not exceed 10ms.

2. Thisis the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or V,

April 14, 1988
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to +85°C

Max

090
"13s

0.1
Lot
P01
0.44
0.44

0.44
165

1.65

TA=

Min

20

20

4.4

54

3.94
494

cc

74ACT11074
| T, =-a0C
| Ta
+25°C | G 8soC
Max Min | Max
1
i
20
’ 20
: |
08 08
i 08 08
,,,,,, "
l54
. - 1
38 |
48
385
i
01, 0.1
0.1 0.1
j
036 l044
1 0.36 '0.44
T 1.65
10.1 +1.0
40 40
; .
09 10

UNIT

pA
HA

mA




Signetics ACL Products

Product Specification

Dual D-Type Flip-Flop w/Set and Reset;

" . 74AC/ACT11074
Positive-Edge Trigger
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V
74AC11074 B
SYMBOL PARAMETER WAVEFORM Ty =+25°C Ta 18452? to UNIT
Min Typ Max Min Max““
fraax Maximum clock frequency 1 100 125 100 MHz
o 1 Propagation delay ] 15 7.7 105 | 15 113 ns
tPHL CPn to On R Qn 1 o 1.5 7.3 9.7 15 10,6‘ |
t Propagation delay 1.5 58 9.3 15 10.0
PLH = ot 2 ns
torL §.R,0Q . Q 15 6.5 114 15 122 B
ts [S)et::pél?e, High or Low 3 50 50 ns
n'®%h
Hold time, High or Low
[H CP 10D 1 0 0 ns
n n
Clock pulse width
tw High or Low 1 5.0 50 ns
ty Sn or Rn pulse width, 2 40 40 ns
Low
Recovery time i B
taec S orf toCP 3 1.0 1.0 ns
n n_ - n . _ -
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V
74AC11074 B
SYMBOL PARAMETER WAVEFORM T, =+25°C Ta i;?,;c to UNIT
Min Typ T Max Min Max
fuax Maximum clock frequency 1 125 150 125 MHz
t Propagation delay 15 54 7.5 15 8.2
PLH = 1 ns
[PHL CPn to On , Qn 1.5 50 6.9 1.5 75
t Propagation delay 15 4.2 6.6 1.5 7.1
PLH = ey 2 ns
tor §, A ©0aq .Q i 1.5 47 8.2 15 | 90
Setup time, High or Low
te D" 1o CP" 1 35 35 ns
Hold time, High or Low ' "
t CP 10D 1 0 0 ns
n n -
Clock pulse width
tw High or Low 1 4.0 40 ns
) §n or R, pulse width, N 40 40 ns
w Low
Recovery time 7 o
tREC §" or ﬁn to CP" 3 1.0 1.0 ns
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Signetics ACL Products Product Specification

Dual D-Type Flip-Flop w/Set and Reset;

Positive-Edge Trigger
AC ELECTRICAL CHARACTERISTICS AT 5.0V :0.5V
L T ' . 74ACT11074 ]
SYMBOL. PARAMETER WAVEFORM T, = +25°C Ta i;?,;c ° UNIT
Min Typ | Max Min | Max
fuax | Maximum clock frequency 1 100 125 1o || MHz |
oy gi:bagmidri;ééléy' ' ) 15 60 | 85 15 | 94 | B
PHL Py {o On Q, ! 15 57 8.0 1.57 78.8 7
1 Propagation delay .15 57 89 1.5 96
PLH = = ey 2 ns
Yo ,S,n' FlrllorQ[1 , gn 15 6.8 13 15 125 B
Setup time, High or Low
g | Dyt CPy ! 45 ‘ ‘s "
¢ Hold time, High or Low )
tn I CP toD 1 0 0 ns
c..n n_
Clock pulse width
fw High or Low ! 50 50 ns
. Sn or Rn pulse width, 2 50 50 s
w Low
. _
Recovery time
'rec S orR toCP 3 20 20 ns
ool N Dol '
AC WAVEFORMS
0 INPUT
CP _ INPUT
Q outeut
5 |
Q outpPuT
£ v,
™ Y [*T ™ ton -
Waveform 1. Waveforms Showing Clock to Output Delays, Data Setup, and Clock Pulse Width
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Signetics ACL Products Product Specification

Dual D-Type Flip-Flop w/Set and Reset;

Positive-Edge Trigger 74AC/ACT11074

AC WAVEFORMS (Continued)

8, INPUT Ny

le— 1 le—

R INPUT \—
n

1 w
V"j/—
- Voun tom "
Q outpuT Vu

@ output

Waveform 2. Waveforms Showing Set and Reset 1o Output Delays, Set and Reset Pulse Widths

R, orS INPUT

REC
‘ CP, INPUT Ve
I

Waveform 3. Waveforms Showing Recovery Time

WAVEFORM CONDITIONS e
INPUTS OUTPUTS
o VvV, =GNDtoeV... |
AC IN ce V, =V toV
VM - 50% Vcc ouT oL OH

VIN = GND to 3.0V,
VM =15V

ACT

Vg = 50% Vo

April 14, 1988 5-87



Signetics ACL Products

Product Specification

Dual D-Type Flip-Flop w/Set and Reset;

Positive-Edge Trigger

74AC/ACT11074

TEST CIRCUIT

PULSE
GENERATOR

April 14, 1988

I

||}—)f———-

RL
c, %

L

Test Circult

DEFINITIONS
C, = Load capacitance, 50pF; includes jig
and probe capacitance
Load resistor, 50002
Termination resistance should be
equal to ZOUT of pulse generators
Input pulses: PRR < 10MHz

t = l' = 3ns

L

R, -
Rp =
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