Signetics 7494
Shift Register

4-Bit Shift Register
Product Specification

Logic Products

FEATURES TYPICAL PROPAGATION
® 4-bit parallel-to-serial converter TYPE DELAY TYPICAL SUPPLY CURRENT

e Two ‘asynchronous ones transfer
paraliel data ports

e Buffered active HIGH Master

7494 25ns 35mA

ORDERING CODE

Reset
e Buffered positive edge-triggered COMMERCIAL RANGE
cliock P 9 99 PACKAGES Voo =5V £5%; Ta =0°C to +70°C
Plastic DIP N7494N
DESCRIPTION NOTE:

The '94 is a 4-bit shift register with serial For information regarding devices processed to Military Specifications, see the Signetics Military Products
Data Manual.
and parallel (ones transfer) data entry.

To facilitate parallel ones transfer from |NPUT AND OUTPUT LOADING AND FAN-OUT TABLE
two sources, two Parallel Load inputs
(PLo and PL,) with associated Parallel PINS DESCRIPTION 74
Data inputs (Dga—Dgg and Dia—Dyq) PLo, PLy Parallel ioad inputs 4ul
are provided. To accommodate these

Ds, Dn, CP, MR All other inputs 1ul
extra inputs only the output of the last S 0 ‘° or inpy u
stage is available. The asynchronous Qq Serial Data output 10ul
Master Reset (MR) is active HIGH. NoOTE:

When MR is HIGH, it overrides the clock  Where a 74 unit load (ul) is understood to be 40pA Iy and —1.6mA IL.
and clears the register, forcing Qg LOW.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
C1/~SRG 4
Dge [ [1€] D14 116 2 14 3 13 4 M
Bos (7 =) o N C
Doc (3 [72] D4p 15 —t p|_1°o- D1a Dop D1 Doe D1c Dog D1d 17—" 1D
Do [1] (T3] 04c s—4eig TR b
Q49 3s
vee 5] 2] aND 7—]og 2
Peo [€] [11] 014 s—{cp 14 z
og [7] 0] MR 10—4MR s
cP E E] Qq 15058105 e z
CDO5740S ‘41 2 o
—3s
Ve =Pin 6 15058208
GND = Pin 12
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LOGIC DIAGRAM
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() =Pin number
Vec =Pin §
GND = Pin 12

FUNCTION TABLE

INPUTS OUTPUTS

OPERATING MODE
Plo |PLy {Don [Din |MR | CP | Ds | Q, | Qp | Qc | Qg

Paraliel load X Qs | Qv | Q¢ | Qq
X H H H H
X Qs | Qb | Q¢ | Qg
X H H H H
X

Reset (clear) L L L

Shift right

rr|lr|rrIXI
rr|lr|TICr
XX I X|XXTr
XX |X|[ITrxx
Fr I X XXX
S XX X X X

L
| L |da|a | a
H

=2

Ja b 9c

H =HIGH voltage level.
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition.
L =LOW voltage level.
| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition.
Qn = Lower case letters indicate the state of the referenced output one set-up time prior to the
LOW-to-HIGH clock transition.
X =Don't care.
= LOW-to-HIGH clock transition.

Four flip-flops are connected so that shifting
is synchronous; they change state when the
clock goes from LOW-to-HIGH. Data is ac-
cepted at the serial Dg input prior to this clock
transition. Two Parallel Load inputs and Paral-
lel Data inputs allow an asynchronous ones
transfer from two sources. The fiip-flops can
be set independently to the HIGH state when
the appropriate Parallel input is activated.
Parallel inputs Do, through Dgg are activated
during the time the PLg is HIGH and Paralle!
inputs Dy, through Dq4 are activated when
PLy is HIGH. If both sets of inputs are
activated, a HIGH on either input will set the
flip-flops to a HIGH. The register shouid not
be clocked white the Parallel Load inputs are
activated. The Parallel Load and Parallel Data
inputs will override the MR if both are activat-
ed simultaneously. However, for predictable
operation, both signals should not be deacti-
vated simultaneously.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74 UNIT
Vee Supply voltage 7.0 \%
Vin Input voltage -05to +55 \
N Input current -30 to +5 mA
Vour Voltage applied to output in HIGH output state -0.5 to +V¢g \
Ta Operating free-air temperature range 0 to 70 °C
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RECOMMENDED OPERATING CONDITIONS

PARAMETER L UNIT
Min Nom Max

Veo Supply voltage 4.75 5.0 5.25 v
Vin HIGH-level input voltage 2.0
ViL LOW:-level input voltage +0.8 \'
lik Input clamp current ’ -12 mA
foH HIGH-level output current -400 HA
loL LOW-level output current 16 mA
Ta Operating free-air temperature 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

7494
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
Von  HiGH-level output voltage Voo = MIN, Vg = MIN, Vi = MAX, 2.4 3.4 v
lon = MAX
VoL  LOW-level output voltage Voo = MIN, Vi = MIN, Vi = MAX, 0.2 0.4 v
lor = MAX
Vik Input clamp voltage Voo =MIN, | =k -15 \
I !nput current at maximum Voo = MAX, V, = 5.5V V40 mA
input voltage
PLpy, PLy inputs 160 MA
WiH HIGH-level input current Voo = MAX, V) =24V
Other inputs 40 MA
PLy, PLy inputs -6.4 mA
I LOW-level input current Voo = MAX, V| = 0.4V
Other inputs -1.6 mA
los Short-circuit output current Vee = MAX -18 -57 mA
lec Supply current® (total) Voo = MAX 35 58 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicable type.

2. All typical values are at Vgc =5V, Tp =25°C.

3. ps is tested with Voyt = +0.5V and V¢g = Voo MAX+0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not
exceed one second.

4. Measure Icc with Parallel Load inputs grounded. Master Reset grounded following momentary application of 4.5V, all other inputs at 4.5V and outputs open.

AC ELECTRICAL CHARACTERISTICS T,=25°C, Voo =5.0V

74
PARAMETER TEST CONDITIONS CL = 15pF, R = 40052 UNIT
Min Max
fmax Maximum clock frequency Waveform 1 10 MHz
tpLH Propagation delay . 40
tPHL Clock to output Waveiorm 1 40 ns
Propagation delay
teLH Paralle!l Load or Parallel Data to output Waveform 2 35 ns
Propagation delay
tpHL MR to output Waveform 2 40 ns
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t,, t;, pulse width or duty cycle.
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AC SET-UP REQUIREMENTS T4 =25°C, Vg = 5.0V
74
PARAMETER TEST CONDITIONS' UNIT
Min Max
twil) Clock pulse width, LOW Waveform 1 35 ns
tw(H) MR pulse width, HIGH Waveform 2 30 ns
twi(H) Paraliel load or data pulse width, HIGH Waveform 2 30 ns
ts(H) Set-up time HIGH, Dg to CP Waveform 3 35 ns
ts(L) Set-up time LOW, Dg to CP Waveform 3 25 ns
th Hold time HIGH or LOW, Dg to CP Waveform 3 0 ns
AC WAVEFORMS
Plo PLy L Z ] i
Do. Dy _ﬂ
cp '™ Vi p——tw
L - MR Vi ] . Vi
1 1 o twy-
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Waveform 1. Clock To Output
Delays And Clock Pulse Width

Waveform 2. Parallel Load And Parallel Data To Output
Delays And Master Reset To Output Delay

il

sl

7('

For all waveforms, Vi = 1.5V for 74 and 74S; V= 1.3V for 74LS.
The shaded areas indicate when the input is permitted to change for predictable output performance.

Waveform 3. Serial Data Set-up And Hold Times

WF07870S
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TEST CIRCUITS AND WAVEFORMS

' v ! AMP (V)
90% e 90% {
vee vee NEGATIVE | XYM M
PULSE 0% 0%

R ov
Vout L— . L_
PULSE t t,
S our tTHL{ TLH(tr)
I-—'TLH(‘r) tmutn—.‘ ’-‘
AMP (V)
90

RY CL [}
0% %
POSITIVE

PULSE vm 7

TC028408 10% 10%
} tw { ov

WF064508

Vm = 1.3V for 74LS; Vi = 1.5V for all other TTL families.

Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE. REQUIREMENTS
R, = Load resistor to Vcc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | trhL

see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Zoyt 74 3.0v 1MHz 500ns 7ns | 7ns

of Pulse Generators. .
D = Diodes are 1N916, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 15ns éns
trLm. ttHL Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries. -
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