Signetics

Logic Products

FEATURES
¢ Gated serial Data inputs

e Typical shift frequency of 36MHz
o Asynchronous Master Reset

e Fully buffered Clock and Data
inputs

DESCRIPTION

The '164 is an 8-bit edge-triggered shift
register with serial data entry and an
output from each of the eight stages.
Data is entered serially through one of
two inputs (Dga or Dgp); either input can
be used as an active HIGH enable for
data entry through the other input. Both
inputs must be connected together or an
unused input must be tied HIGH.

Data shifts one place to the right on
each LOW-to-HIGH transition of the
Clock (CP) input, and enters into Qg the
logical AND of the two Data inputs
(Dsq * Dgp) that existed one set-up time
before the rising clock edge. A LOW
level on the Master Reset (MR) input
overrides all other inputs and clears the
register asynchronousty, forcing all out-
puts LOW.

PIN CONFIGURATION

74164, L5164

Shift Registers

8-Bit Serial-In Parallel-Out Shift Register

Product Specification

TYPE TYPICAL fuax TYPICAL ?;’;:k{f""“m
74164 36MHz 37mA
745164 36MHz 16mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Vec = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N74164N, N74LS164N
Plastic SO N74LS164D

NOTE:

For information regarding davices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74 74LS
All Inputs 1ul 1LSul
All QOutputs 5ul 10LSul

NOTE:

Where a 74 unit load (u)) is undersicod to be 40uA Ly and ~1.6mA i, and a 74LS unit load (LSul)

is 20uA lyy and ~0.4mA .

LOGIC SYMBOL

LOGIC SYMBOL. (IEEE/IEC)
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Signetics Logic Products

Product Specification

Shift Registers

74164, L5164

LOGIC DIAGRAM

H =HIGH voltage level.

h =HIGH voltage level cne set-up time prior to the LOW-to-HIGH Clock transition.

L = LOW voltage level.

| =LOW voitage level one set-up time prior to the LOW-to-HIGH Clock transition.

q = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the

LOW-to-HIGH Ciock transition.
X =Don't care.
T = LOW-to-HIGH Clock transition.

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless

5 ) 3] 1) “2 %
LDO19405
Ve =Pin 14
GND = Pin 7
MODE SELECT -~ TRUTH TABLE
INPUTS OUTPUTS
OPERATING MODE —
MR cp Dga | Dgp Qq Q — Q@
Reset (clear) L X X X L L — L
H 1 1 1 L qo — Qe
) H t 1 h L Qo — Qs
Shit H 1 h i L Qo — G
H T h h H Qo — Qe

otherwise noted.)

PARAMETER 74 74L8 UNIT
Vee Supply voltage 7.0 7.0 \
Vin Input voltage ~0.5 to +5.5 -051t0 +7.0 Vv
N Input current -30 to +5 -30 to +1 mA
Vour Voltage applied to output in HIGH output state -0.5 to +Vgo -05 to +V¢c A\
Ta Operating free-air temperature range 0to 70 °C
RECOMMENDED OPERATING CONDITIONS
74 74LS
PARAMETER UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 475 50 5.25 4.75 5.0 5.25
ViH HIGH-level input voltage 2.0 2.0 v
ViL LOW-evel input voltage +0.8 +0.8 v
hk input clamp current -12 -18 mA
loH HIGH-level output current -400 -400 HA
loL LOW-ievel output current 8 8 mA
Ta Operating free-air temperature 0 70 o] 70 °C
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Signetics Logic Products Product Specification

Shift Registers 74464, L5164

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

74164 74LS164
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
Ve = MIN, Vi = MIN, V)L = MAX
Von HIGH-level output voltage lon = MAX 24 34 2.7 3.4 \
Voe = MIN, loL = MAX 02 | 04 035 [ 05 \Y
Vo LOW-level output voltage Virt = MIN,
ViL = MAX loL = 4mA (74LS) 0.25 0.4 A
Vik Input clamp voltage Voc=MIN, | =k -1.5 -1.5
i V,=5.5V 1.0 mA
! !nput current at maximum Voe = MAX '
input voltage Vi =7.0V 0.1 mA
V| = 2.4V 40 HA
[ HIGH-level input current Voo = MAX
V=27V 20 A
he LOW-level input current Voe = MAX, V= 0.4V -1.6 -04 ] mA
los  Short-circuit output current® | Voo = MAX 9 -275| -20 ~100 | mA
lcc  Supply current* (total) Vec = MAX 37 54 16 27 | mA

NOTES:

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

2. All typical values are at Voo =5V, Ta = 25"C.

3. lpg is tested with Vour = +0.5V and Vge = Voo MAX + 0.5V. Not more than one output shouid be shorted at a time and duration of the short circuit
should not exceed one second.

4. Measure lec with the Serial inputs grounded, the Clock input at 2.4V, and a momentary ground, then 4.5V applied to Master Reset, and all outputs

open.

APPLICATION DIAGRAM

CLEAR 9
CLOCK t 1 l
cP MR cp MR
DATA |Osa Dsa
'F184 'F163
ENABLE |ost H —f Dsb
Qp O1 Q2 Q3 04 Qs Qg Q7 Qo Q1 G2 03 04 G5 Qs Q7
Do Dt Dz D3 Dg Ds Ds D7 Dg Dg D1p D11 D92 D13 D14 D15
AFI2080S
The '164 can be cascaded to form synchronous shift registers of ionger length.
Here, two devices are combined to form a 16-bit shift register.
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Signetics Logic Products Product Specification

Shift Registers 74164, L5164

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

74 74L8
PARAMETER TEST CONDITIONS Cy = 15pF, CL=15pF, R_=2kQ | UNIT
Ry = 8002
Min Max Min Max
fiax  Maximum shift frequency Waveform 1 25 25 MHz
toi 4 Propagation delay 27 27
tp.  Clock 1o output Waveform 1 32 32 ns
tonL %r%ptaoga;:ﬁgu?elay Waveform 2 36 36 ns
tpuy  Propagation delay Waveform 30 ns
tpr  Glock to output C_ = 50pF for these 1 37
Propagation delay parameters Waveform
PHL TR to output 2 42 ns
NOTE:

Per industry convention, fysx is the worst case value of the maximum device operating frequency with no constraints on i, t, pulse width or duty cycle.

AC SET-UP REQUIREMENTS T1,=25°C, Voc =50V

74 74LS
PARAMETER TEST CONDITIONS UNIT
Min Max Min Max
tw Clock pulse width Waveform 1 20 20 ns
tw MR pulse width Waveform 2 20 20 ns
ts Set-up time data to clock Waveform 3 15 15 ns
th Hold time data to clock Waveform 3 5.0 5.0 ns
trec MR to clock recovery time Waveform 2 30 30 ns
AC WAVEFORMS
(7] ' M
w

Irac
cr v

l—'wm.

[} A(]
WFOB1165
‘WF0B1355
Wavetorm 1. Clock To Output Waveform 2. Master Reset Pulse Width, Master Reset To
Delays And Clock Pulse Width Qutput Delay And Master Reset To Clock Recovery Time

WF112908

For all waveforms, Vi = 1.5V for 74 and 745; Vy = 1.3V for 74L8.
The shaded areas indicate when the input is permitted
to change for predictable output performance.

Waveform 3. Data Set-up And Hold Times
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Shift Registers 74164, L5164

TEST CIRCUITS AND WAVEFORMS

I 1 | AMP (V
90% - F90% W
e ' NEGATE | XYM VM
/L PULSE 10% 10% o
vaur
PULSE bt | L_, __,
GENERATOR THL(N ATLH(D

e
Io—mnur) wnumﬂ }e
AMP (V)

RT CL o
90% 90%
POSITIVE
1: L PULSE VM i
) Teo28408 10% 10%
; tw ov
WF06450S
VM= 1.3V for 74LS; Vi = 1.5V for ail other TTL families.
Test Circuit For 74 Totem-Pole Outputs Input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor 1o Vgg; see AC CHARACTERISTICS for value.| FAMILY
Ci = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | trie
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal 1o Zout 74 3.ov 1MHz 500ns ns | 7ns
of Puise Generators.
D = Diodes are 1N918, 1N3064, or equivalent. 74LS 3.0v 1MHz 500ns 15ns | éns
trim tra Values should be less than or equal to the table 748 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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