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74AC/ACT11379
Quad D-type flip-flop with data enable

Status Product Specification
ACL Products
FEATURES QUICK REFERENCE DATA
= Output capability: 24 mA CONDITIONS TYPICAL
» Edge-triggered D-type inputs SymsoL PARAMETER Tore =35°c;: (r;l\? =0 ac | acr |
e 0 Cc = *
« Positive edge-triggered clock w7 Tp ol
_ PLH ropagation delay _

. pommon asynchronous Enabis {E) ti. | CPoQ,orQ, Cu = S0pF 53 | &1 | ns

np . ) c Power dissipation f = 1MHz; C_ = 50pF ag 38
= Center-pin Ve and ground configu- FD | capacitance per flip-fiop! oL pF

ir:;lc:; itsoemlnlmlze high-speed switch- Cn Input capacitance V,= OV or Vg 40 4.0 oF

Per Jedec JC40.2
+ Icc category: MSI fLaten | Latch-up current Sgn :arzc1 7 500 | 500 | mA
Maximum clock
DESCRIPTION fuax froquency C, = 50pF 130 | 125 | MHz
The 74AC/ACT11378 high-performance  pote:
CMOdS de(;’ ifﬁshcombingdvery high 1. Cppy is used to determine the dynamic power dissipation (P, in pW):
speed an igh output drive compa- P.=C v 2. C xV_. 2xf)where:
rable to the most advanced TTL fami- 0= pp* e 0 * 20 x Vg xfg)W e
lies. f; =input frequency in MHz, CL = output load capacitance in pF,
fo = output frequency in MHz, VCC = supply voltage in V,

The 74AC/ACT11379 provides four T(C x VCC2 x f5) = sum of outputs
edge-triggered D-type flip-flops with indi-
vidual Data inputs (Dg - D3) and Q and ORDERING INFORMATION
Q outputs. The flip-flops load the data PACKAGES TEMPERATURE RANGE ORDER CODE
on the rising edge of the common clock 20-pin plastic DIP -40°C 1o +85°C 74AC11379N
(CP) providing that the common Enable (300mil-wide) 74ACT11379N
(E) is held Low. When the Enable is 20-pi .

N N . . pin plastlc SOL -40°C to +85°C 74AC11379D
ls-ft;gtr;, the flip-flops held their previous (300mil-wide) o+ 74ACT11379D
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)

N and D Packages
18 N
2" g % g" 18 17 14 1 2 b
1
5 0, S E N — 1 C
&N ] ol B, . 0 1 2 3 18 0 20
GND [ 18] Ve 2 g z I~ 1
GND [ 8] 18] Ve 19— E . 2
GND [7] [14] D, Qp 09 Q; Q; Q; Q; Q3 Q ~ 3
= ol 0g T 10711 » 8
2 L9 12) cP 1 20 3 2 9 8 11 10 N
a, [i9] i1 3, ; b-—m
~ 11
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Philips Components—Signetics ACL Products Product Specification
Quad D-type flip-flop with data enable 74AC/ACT11379
PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
18, 17, 14, 13 Do-Dj3 Data inputs
20,2, 8,10 Qp-Q Data outputs
1,3,9,11 Q,-Qs | Data outputs (complements of Q, outputs)
19 E Data enable input (active Low)
12 CcP Clock input
4,567 GND Ground (0V)
15, 16 Veo Positive supply voltage
FUNCTION TABLE
OPERATING MODE . INPUTS OUTPUTS__
E CP D, Q, Q,
Disabled input (hold) H 1 X NC NG
Load "1* (set) L h H L
Load "0" (reset) L 1 L H
H = High voltage level steady state
h = High voltage level one set-up time prior 1o 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
NC = No Change
T = Low-to-High clock transition
LOGIC DIAGRAM
D, D D, D,
18 l 17 I 14 | 18
cp % . . .
|~ o a l» D l— o P @
DeP pCP bep bep
Qo Qe o Q-
E E E E
E l(Dc |
1120 3 ol s 1110
o, @, Q @, q, Q, aq,
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Quad D-type flip-flop with data enable 74AC/ACT11379

RECOMMENDED OPERATING CONDITIONS

74AC11379 T4ACT11379
SYMBOL PARAMETER UNIT
: Min Nom Max Min Nom Max
Vee DC supply voltage 3.0 5.0 55 4.5 50 55 v
Vi Input voltage 0 Vee 0 Vee
Vo Output voltage 0 Vee 0 Vee
AVAv Input transition rise or fall rate 0 10 0 10 ns/\V
Tamb Operating free-air temperature range -40 +85 -40 +85 °C

NOTE:
1. No electrical or switching characteristics are specified at Vg < 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
| 2 Vi <0 -20
K DC input diode current mA
or V> Vg 20
Y
: DC input voltage -0.5 10 Ve +0.5 Vv
| s Vo <0 -50
OK DC output diode current mA
or Vo> Vee 50
Vi
° DCoutput voltage -0.5t0 Vg +0.5 "
DC output source or
| = v
0 sink current per output pin Vo =0t Vee 50 mA
lec DG Vg current +200
or mA
|l anp DC ground current +200
Ts1a Storage temperature -85 to 150 °C
Power dissipation per package Above 70°C; derate linearly by 8mW/K 500 mw
ProT T
© Power dissipation per package Above 70°C; derate linearly by 8mW/K 400 mw

Plastic surface mount (SO)

NOTES:

1. Stresses beyond those listed may cause permanent damage 1o the device. These are stress ralings 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 pericds 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

Quad D-type flip-flop with data enable 74AC/ACT11379
DC ELECTRICAL CHARACTERISTICS
74AC11379 74ACT11379
= Tamp = -40°C = © Tamb = -40°C
SYMBOL PARAMETER TEST CONDITIONS | Ve | Tamy = +25°C | 80 70 0™ | Tamp = #28°C | Tamo =0 ™ | UNIT
v Min | Max | Min | Max | Min | Max | Min | Max
3.0 | 210 2.10
High-level
v
H input voliage 45 | 3.15 3.15 2.0 2.0 \
55 | 3.85 3.85 2.0 2.0
3.0 0.90 0.80
Low-level
V
L input voltage 4.5 1.35 1.35 0.8 08 \%
55 1.65 1.65 0.8 0.8
3.0 29 29
lon=-50pA | 45 | 4.4 4.4 4.4 4.4
55| 54 54 54 54
High-level Vi=ViL -
V, loy = -4mA 3.0 | 258 2.48
OH output voltage orVy [ v
45 E 38 3.94 3.8
IOH =-24mA 3.94
55 | 494 4.8 4.94 48
low=-75mA! | 558 3.85 385
3.0 0.1 0.1
loL = 50pA 45 0.1 0.1 0.1 0.1
55 0.1 0.1 0.1 0.1
Low-levei Vi=WL
Vv lo = 12mA 3.0 0.38 0.44
o output voltage orvy | v
45 0.36 0.44 0.36 0.44
IOL =24mA
§5 0.36 0.44 0.36 0.44
lo, =75mA" | 55 1.65 165
Iy Input leakage current | V| = Vgc or GND 55 0.1 £1.0 0.1 1.0 | pA
Quiescent supply V) =V or GND,
loc current lp=0mA 55 8.0 80 80 80 KA
One input at 3.4V
Supply current, . '
Alge 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 Vee

October 17, 1980

209




Philips Components—Signetics ACL Products

Product Specification

Quad D-type flip-flop with data enable 74AC/ACT11379
AC ELECTRICAL CHARACTERISTICS AT 3.3V 0.3V
74AC11379
SYMBOL PARAMETER WAVEFORM Tam = +25°C Tam = 40°C10 uNIT
Min Typ Max Min Max
famax Maximum clock frequency 1 a0 115 90 MHz
teLn Propagation delay 1 18 6.7 8.4 1.8 9.9
top CPtoQ,,Q, 3.0 9.5 130 3.0 14.0 ns
Setup time, High or Low
s Dyto CP i 75 75 ns
t g;l?onge, High or Low 1 0.0 0.0 ns
n
s _E_et;uggme. High or Low 1 45 45 ns
Hold time, High or Low
tH CPoE 1 0.0 0.0 ns
Clock pulse width
tw High ol: Low 1 55 5.5 ns
AC ELECTRICAL CHARACTERISTICS AT 5.0V 0.5V
74AC11379
SYMBOL PARAMETER WAVEFORM Tamp = +25°C Tame =8'54j(’:°° to uNIT
+
Min Typ Max Min Max
faax Maximum clock frequency 1 100 130 100 MHz
thrH Propagation delay 1 1.5 43 6.0 1.5 8.7
tprt CPoQ,, T, 26 6.2 9.1 26 | 103 "
Setup time, Hi
ts D, op High or Low 1 50 5.0 ns
Held time, High or Low
ty CP1o D, 1 0.0 0.0 ns
Setup time, High or Low
ts Eoep 1 3.0 3.0 ns
Hold time, High or Low
ty CPtoE 1 0.0 0.0 ns
Clock pulse width
tw High or Low 1 5.0 5.0 ns
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Quad D-type flip-flop with data enable 74AC/ACT11379

AC ELECTRICAL CHARACTERISTICS AT 5.0V 10.5V

T4ACT11379
SYMBOL PARAMETER WAVEFORM Tamp = +25°C Tanp = 40°C to UNIT
Min Typ Max Min Max
famax Maximum clock frequency 1 100 125 100 MHz
teLH Propagation delay 1 2.2 5.0 6.6 2.2 7.4 ns
tehL CPtoQ,, Q, 31 7.2 9.8 a1 11.2
Setup time, High or Low ns
t 1 5.0 5.0
S D, to CP
Hold time, High or Low ns
t 1 0.0 0.0
H CP 1o D,
Setup time, High or Low ns
t = ' 1 3. 3.5
s Eto CP s
Hold time, High or Low ns
t = 1 0.5 05
i CP1oE
ty C!ock pulse width 1 50 5.0 ns
High or Low
AC WAVEFORMS
E o, INPUT
A
CPINPUT
@ output
Q outPuT
VH
=" e | Yo
Waveform 1. Waveforms Showing Clock to Output Delays, Data and Enable Setup, and Clock Pulse Width
WAVEFORM CONDITIONS
INPUTS OUTPUTS
V1N =GND to Vcc,
AC Vour = VoL 1o Vou
Vi = 50% Ve
VIN = GND to 3.0V,
ACT Vi = 50% Vee
V=15V
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Quad D-type flip-flop with data enable

74AC/ACT11379

TEST CIRCUIT

PULSE
GENERATOR

DEFINITIONS

Test Circuit

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

R_= Load resistor, 500Q

Ry = Termination resistance should be
equal to Zgyt of pulse generators

Input pulses:

PRR < 10MHz
t=t=3ns

October 17, 1990
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ACL Products

INTRODUCTION

The 74ACL data sheets have been de-
signed for ease-of-use. A minimum of
cross-referencing for more information
is needed.

TYPICAL PROPAGATION DELAY
AND FREQUENCY

The typical propagation delays listed at
the top of the data sheets are the aver-
age of tp 4 and tpy_ for a typical data
path through the device with a 50pF
load.

For clocked devices, the maximum fre-
quency of operation is also given. The
typical operating frequency is the maxi-
mum device cperating frequency with a
50% duty factor and no constraints on
tg and tg.

LOGIC SYMBOLS

Two logic symbols are given for each
device - the conventional one {Logic
Symbol) which explicitly shows the
internal logic {except for complex logic)
and the |IEEE/IEC Logic Symbol.

The IEEE/IEC has been developing a
very powerful symbolic language that
can show the relationship of each input
of a digital logic current to each output
without explicitly showing the internal
logic.

ABSOLUTE MAXIMUM RATINGS
The Absolute Maximum Ratings table
lists the maximum limits to which the
device can be subjected without dam-
age. This does not imply that the de-
vice will function at these extreme con-
ditions, only that, when these conditions
are removed and the device operated
within the Recommended Operating
Conditions, it will still be functional and
its useful life will not have been shon-
ened.

QOctober 1990
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RECOMMENDED

OPERATING CONDITIONS

The “Recommended Operating Condi-
tions” table lists the operating ambient
temperature and the conditions under
which the limits in the “DC Characteris-
tics” and "AC Characteristics” table will
be met. The table should not be seen
as a set of limits guaranteed by the
manufacturer, but as the conditions
used to test the devices and guarantee
that they will then meet the limits in the
DC and AC Characteristics tables.

TEST CIRCUITS

Good high-frequency wiring practices
should be used in test circuits. Capaci-
tor leads should be as short as possible
to minimize ripples on the output wave-
form transitions and undershoot. Gen-
erous ground metal (preferably a
ground plate) should be used for the
same reasons. A Vg decoupling ca-
pacitor should be provided at the test
socket, also with short leads. Input sig-
nals should have rise and fall times of
3ns, a signal swing of OV to V¢ for
74AC and 0V to 3V for 74ACT; a 5MHz
square wave is recommended for most
propagation delay tests. The repetition
rate must be increased for testing fpmax.
Two pulse generators are usually re-
quired for testing such parameters as
setup time, hold time and removal time.
fiax is also tested with 3ns input rise
and fali times, with a 50% duty factor,
but for typical fyyax as high as 150MHz,
there are no constraints on rise and fall
times.

DC CHARACTERISTICS

The “DC Characteristics” table reflects
the DC limits used during testing. The
values published are guaranteed.

The threshold values of V| and Vy_are

applied to the inputs, the output volt-
ages will be those published in the “DC

21

Characteristics” table. There is a ten-
dency, by some, to use the published
Vin and V|_thresholds to test a device
for functionality in a “function-table exer-
ciser” mode. This frequently causes
problems because of the noise present
at the test head of automated test
equipment with cables up to 1 meter.
Parametric tests, such as those used
for the output levels under the V},; and
VL conditions are done fairly slowly, in
the order of miiliseconds, so that there
is no noise at the inputs when the out-
puts are measured. But in functionality
testing, the outputs are measured much
faster, so there can be noise on the in-
puts, before the device has assumed its
final and correct output state. Thus,
never use V) and V;_to test the func-
tionality of any ACL device type; in-
stead, use input voltages of V¢ (for the
High state) and OV (for the Low state).
In no way does this imply that the de-
vices are noise-sensitive in the final
system.

In the data sheets, it may appear
strange that the typical V|_is higher
than the maximum V). However, this is
because V) yax is the maximum Vj_
(guaranteed) for all devices that will be
recognized as a logic Low, However,
typically a higher V|_will also be recog-
nized as a logic Low. Conversely, the
typical V|y is lower than its minimum
guaranteed level.

The quiescent supply current lgg is the
leakage current of all the reversed-bi-
ased diodes and the OFF-state MOS
transistors.

AC CHARACTERISTICS

The "AC Characteristics” table lists the
guaranteed limits when a device is
tested under the conditions given in the
AC Test Circuits and Waveform section.



