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74AC/ACT11174

Hex D-type flip-flop with reset,
positive-edge trigger

Status Product Specification
ACL Products
FEATURES QUICK REFERENCE DATA
« Qutput capability: £24 mA CONDITIONS TYPICAL
. C ¢y and TTL (ACT) volt SYMBOL PARAMETER Tamp = 25°C; GND = 0V UNIT
MOS (AC) (ACT) voltage Vg = 5.0V AC | AcT
level inputs
- 50Q incident wave switching t:;LH/ ZFF‘,’?"‘%;’HM" delay C, = 50pF 56 | 65 ns
o )
. Center-pin Vg and ground configu- L —
ration to minimize high-speed switch- ower dissipation
s gh-sp Cpo | capacitance per = 1MHz; C_ = 50pF 20 | 30 | pF
g noise X
flip-flop!
* log category: MS| Ciy Input capacitance V, =0V or Veg 40 | 40 pF
DESCRIPTION lLatcH | Latch-up current ggn\l‘;a;t;c{;cwz 500 | 500 | mA
The 74AC/ACT11174 high-performance -
CMOS devices combine very high fuax ?Aax‘m“m clock G, =50pF 125 | 135 | MHz
speed and high output drive compa- requency
rable to the most advanced TTL fami- Note:
lies. 1. G, is used to determine the dynamic power dissipation (P in pW):
PD 2 2 D
Ph=CphpxVa“xt +Z(C xV x 1) where:
. . p=vep*VYce X L*Vec
The 7§AC/ ACT! 1 1_74 provides six D- f, =input frequency in MHz, C, = output load capacitance in pF,
type flip-flops with independent Data (- L i MHZ V.o = v voltace in V
inputs, shared Clock and Master Reset o =outpu oo auency In WAz Vg = supply voitage In ¥,
inputs, and Q outputs. Z(C x Vg™ xfg) =sum of outputs
Master Reset (MR) is an asynchronous ~ ORDERING INFORMATION
active-Low input and operates inde- PACKAGES TEMPERATURE RANGE ORDER CODE
pendently of the Clock input. Informa- - -
tion on the Data (D) input is transferred 2:68:\1_rla?c bIP -40°C to +85°C 774:{\5.;111117; 4NN
to the Q output on the Low-to-High tran- ( iwide)
sition of the clock pulse. Clock trigger- 20-pin plastic SOL 40°C to +85°C 74AC11174D
ing Is threshold voltage dependent. The | (300mil-wide) 74ACT11174D
D inputs must be stable one set-up time
prior to the Low-to-High clock transition
for predictable operation.
PIN CONFIGURATION LOGIC SYMBOL L.OGIC SYMBOL (IEEE/IEC)
N and D Packages
/] AL > C1
g"g %:—R 19 18 17 14 13 12 20 PNJn
1 (1]
of  [Eo T i
GND [ 4] 7] D, Dg Dy Dz D3 By Ds 19 o 1
GND 3] (8] Vee n—jee 18 2
o (8] 18] Vee 20 —q Mg
G':D% %23 Gy Q; @ Q3 O, Qs AL 3
3 4
o [s 2 o, BEEEE u e
o, @ E cp 1 2 3 8 9 10 13 o
12 10
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Hex D-type flip-flop with reset,

- i 74AC/ACT11174
positive-edge trigger
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
19, 18,17, .
14,1312 Dg-Ds Data inputs
1,2,3,
8,9 10 Qp-Qs | Data outputs
20 MR Master reset input {active Low)
1 cP Clock input
4,5,6,7 GND Ground {OV)
15, 16 Vee Positive supply voltage
FUNCTION TABLE
OPERATING MODE __ INPUTS OUTPUTS
MR cp D, Q,
Asynchronous reset L X X L
Load "1" (set) H h H
Load “0* (reset) H 1T |
H = High voltage level steady state
h = High voltage level one set-up time 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
T = Low-to-High clock transition
LOGIC DIAGRAM
Dﬂ Dt Di D:l DG 0 5
19 | 18 I 17 I 14 | 13 l 12
cp LD% : ;
l.p Q= [~D Q— l>D [#] na l\D O |~D G [ I ]
D cp fcp DCP Dep pcp pcp
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Product Specification

Hex D-type flip-flop with reset,
positive-edge trigger

74AC/ACT11174

RECOMMENDED OPERATING CONDITIONS

T4AC11174 74ACT11174
SYMBOL PARAMETER - UNIT
Min Nom Max Min Nom Max
Vee DC supply voltage 30’ 5.0 5.5 45 5.0 55 v
Vi Input voltage 0 Vec 0 Vee v
Vo Cutput voltage 0 Vee Vee \Y
AVAv Input transition rise or fall rate 0 10 10 ns/V
Tamb Operating free-air temperature range -40 +85 -40 +85 °c
NOTE:

1. No electrical or switching characteristics are specified at Ve, < 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!

SYMBOL PARAMETER TEST CONDITIONS RATING UNIT
Vee DC supply voltage -0.5TO +7.0 v
| s V] <0 =20
K DC input diode current mA
or V> Vee 20
v
! DC input voltage -0.5 o Vpg +0.5 v
| 2 Vo <0 -50
OK DC output diode current mA
or Vo> Vee 50
Vo
OCoutput voitage -0.5to Vs +0.5 v
DC output scurce or V=
lo sink current per output pin o=0toVee 50 mA
lee DC Vg current +150
or mA
| anD DC ground current 150
Tsta Storage temperature -85 10 150 °C
Power dissipation per package Above 70°C; derate linearly by BmW/K 500 mW
Pror Power dissipation per packal
ge o .
Plastic surface mount (SO) Above 70°C; derate linearly by 8mW/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 conditions beyond those indicated under “recommended operating conditions™ is not implied. Exposure to absolute-maximum-rated conditions for

extended periods may affect device reliability.

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

Hex D-type flip-flop with reset,

s . 74AC/ACT11174
positive-edge trigger
DC ELECTRICAL CHARACTERISTICS
74AC11174 74ACT11174
SYMBOL|  PARAMETER TEST CONDITIONS | Voo | Tamp = +25°C Tn;rg’:a's‘ffgc Tomp = +25°C Ta;;b;'sﬁgc uNIT
v Min | Max | Min | Max { Min | Max | Min | Max
30 | 210 2.10
Vig E‘é’:{fg’gge 45 [ 315 315 2.0 2.0 v
55 | 385 3.85 2.0 2.0
3.0 0.90 0.90
ViL ;%Wu;'igﬁgge 45 135 135 0.8 08 | Vv
55 165 1.65 0.8 0.8
30 | 29 29
low=-50pA | 45 | 4.4 44 4.4 4.4
55| 54 5.4 54 5.4
Vor E:ﬂ::f:;lzage \QFZVX:L lon=-4mA | 30 | 258 2.48 v
oo 24ma |45 | 894 3.8 3.94 38
55 | 4.94 48 4.94 48
lon=-75mA' | 55 385 3.85
30 0.1 0.1
oL = 50pA 45 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 0.1
Vo It;z‘t’;ﬂf‘\[/‘gltage VAF—VX:L lo - 12mA_ | 30 038 044 v
o 24ma |45 0.36 0.44 0.36 0.44
55 0.36 0.44 0.36 0.44
lo, = 75mA! | 55 1.65 165
I Input leakage current | Vi = Vo or GND 55 0.1 +1.0 £0.1 0| pA
oo | Cuiescent supply I‘;':o"rﬁ; or GND, 55 8.0 80 8.0 80 | pA
A Supply current, One ipput at 3.4V,
cc TTL inputs High? other inputs at Vg or 55 0.9 1.0 mA
GND
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 is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than OV or V.
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Product Specification

Hex D-type flip-flop with reset,

- . 74AC/ACT11174
positive-edge trigger
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V
74AC11174
SYMBOL PARAMETER WAVEFORM Tonty = +25°C Tmb;;‘fc"c to UNIT
Min Typ Max Min Max
fuax Maximum clock frequency 1 80 105 80 MHz
tan Propagaﬁon de|ay " 2.4 75 9.2 2.4 10.6 ns
tnL CPtoQ, 34 96 127 3.4 14.0
torL Propagation delay 2 a9 100 | 135 | 39 148 ns
MR to Q,
1s Setup time, High or Low 1 70 7.0 ns
D, to CP
ty Hold time, High or Low 1 0.0 0.0 ns
CPto D,
ty C!ock pulse width 9 6.0 6.0 ns
High or Low
tw MR pulse width 2 45 45 ns
Low
thec Recovery time 3 15 1.5 ns
MR to CP
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V
74AC11174
SYMBOL PARAMETER WAVEFORM Tams = +25°C T-nt;;“gc to UNIT
Min Typ Max Min Max
fuax Maximum clock frequency 1 100 125 100 MHz
tpLy Propagation delay 21 4.9 6.8 21 7.6 ns
tenL CPtoQ, 1 27 6.2 9.2 2.7 10.1
Propagation delay
t pih ns
PHL MRt Q, 2 29 6.5 9.8 2.9 10.7
Setup time, High or Low
t ns
3 D, to CP 1 4.5 4.5
Hold time, High or Low
t : ns
H CP 1o D, 1 0.0 0.0
Clock pulse width
t ns
w High or Low 1 5.0 5.0
MR pulse width
t ns
w Low 2 4.0 4.0
Recovery time
t — ns
REC MR to CP 3 1.5 1.5
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Hex D-type flip-flop with reset,

eus . 74AC/ACT11174
positive-edge trigger
AC ELECTRICAL CHARACTERISTICS AT 5.0V +0.5V
74ACT11174
SYMBOL PARAMETER WAVEFORM Tamp = +25°C Taﬂb;;“g’c to UNIT
Min Typ Max Min Max
famax Maximum clock frequency 1 110 135 110 MHz
tpLH Propagation dela 3.1 58 7.9 341 8.7
torg oo %ﬂ 4 1 3.7 7.2 9.9 37 | 110 ns
torL Propagation delay 2 34 75 114 | 34 128 ns
MR to Q,
ts Setup time, High or Low i 4.0 4.0 ns
D,toCP
ty Hold time, High or Low 9 0.5 0.5 ns
CP1o D,
ty C!ock pulse width 1 4.5 4.5 ns
High or Low
tw Eﬁipubevﬂdm 2 4.0 4.0 ns
Low
tace Recovery time 3 1.0 1.0 ns
MR to CP
AC WAVEFORMS

D'| INPUT

CPINPUT |-
7 "]
Yw \ /
—

—p 1

Q output

Waveform 1. Waveforms Showing Clock to Output Delays, Data Setup, and Clock Pulse Width

@ outpuT

Waveform 2. Waveforms Showing Reset to Output Delay and Reset Pulse Width
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Hex. I:_)-type flip-f-lop with reset, 24AC/ACT11174
positive-edge trigger

AC WAVEFORMS (Continued)

MR INPUT Vo /V

CP,, INPUT Vu

Waveform 3. Waveforms Showling Recovery Time

WAVEFORM CONDITIONS
INPUTS CUTPUTS
VIN =GND to VCC.
AC V, =Vp toV
Vi = 50% Voo ouT = VoL 10 Vou
ACT V|~ =GND to 30V, v 50% V.
Vy = 1.5V Mo TR oo
TEST CIRCUIT
vCC
GEMERATOR £ o.u.r & J_
I i T I T f
Test Circuit

DEFINITIONS
C_= Load capacitance, 50pF; includes jig
and probe capacitance
R_ = Load resistor, 500Q
Ry = Termination resistance should be
equal to Zy 7 of pulse generators
Input pulses: PRR < 10MHz
t, =t =3ns
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