Signetics

54164, 54L.S5164

Shift Registers

8-Bit Serial-In Parallel-Out Shift Registers

Military Logic Products Product Specification
FEATURES can be used as an Active-High enablefor ORDERING INFORMATION
o Gated serial data Inputs data entry through the other input. Both ™ prerpionion™ | ORDER CODE
inputs must be connected together or an
® Typical shift frequency of 36MHz unused input must be tied High. Ceramic DIP 5451231163%%(;1\,
¢ Asynchronous Master Reset ; ;
Data shvft.s one pla'oie to the right on each Coraic Fiat Pack 54LS164/BDA
® Fully buffered clock and data Inputs Low-to-High transition of the Clock (CP) :
input, and enters into Qy the logical AND Ceramic LLCC 54LS164/B2A
DESCRIPTION of the two Data inputs (Ds, - Dgy) that
The 54164 and 54LS164 are 8-bit edge-  eXisted one setup time before the rising
triggered shift registers with serial data clockedgg.ALow-Ie\{eIonthe Master Re-
entry and an output from each of the eight  Set (MR) input overrides all other inputs
stages. Data is entered serially through and clears the register asynchronously,
one of two inputs (D or Dyy); either input  forcing all outputs Low.
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
PINS DESCRIPTION 54 54Ls
All Inputs 1UL 1LSUL
All Outputs SUL 10LSUL
NOTE: Where a 54 Unit Load (UL) is understood to be 40pA Iy and -1.6mA I, and a 54LS Unit Load (LSUL) is 20uA | and -0.4mA k.
PIN CONFIGURATION LOGIC SYMBOL
Dga [1] [14] vec
Dys, [2] 13) o7
@ ] 12] 0 N
2 —1 Dy
o [4] 1] 05 8 —cP
a 1] o MA G 0; Gz Q3 Q4 Q5 G5 O
% [€] oL TITEETTTI
GNDE [a] cp 9 3 4 5 6 1011 12 13
Vee=Pin 14
GND - Pin 7
For LLCC pin see JEDEC No. 2 For LLCC pin assignments, see JEDEC Standard No. 2
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Shift Registers 54164, 54LS164
LOGIC DIAGRAM
(1) Dga
mo..,ZD_D Cagm bl QT D QT—D [ o oft—o oft+—e afe—|p ¢
F Rp F Rp P Rp F Rp [‘ Rp F Rp r Rp r: Rp
® cp—>o-e . - 38 —T—to—TF—to—] j
@ WR—>o
Qo Q Q2 Q3 Q4 Qs Qg Q7
Vg =Pint4 3 ) ) ) (10) ) (12) 13)
GND =Pin7
For LLCC pin assignments, see JEDEC Standard No. 2
MODE SELECT — TRUTH TABLE
OPERATING MODE INPUTS OUTPUTS
WR cp D.a Dy Q, Q - &
Reset L X X X L L — L
H T | | L G — G
Shift H T | h L o — G
H T h 1 L G — G
H T h h H G — G
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
q = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the Low-to-High Clock transition
X = Don'tcare
T = Low-to-High Clock transition
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)
SYMBOL PARAMETER 54164 5415164 UNIT
Vee Supply voltage 7.0 7.0 v
Vi {nput voltage range -0.51t0 +6.5 05t +7.0 v
Iy Input current range -3010 +5.0 -30to +1 mA
Vo Voltage applied to output in High output state range 0.5t0+Vee 0.5t +Vgo \
Ts1a Storage temperature range -6510 +150 -65 to +150 °C
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER 54164 54LS164 UNIT
Min Nom Max Min Nom Max
Vee Supply voltage 45 5.0 55 45 50 55 v
\m High-level input voltage 2.0 20 \
Vi Low-level input voltage +0.8 +0.7 \
lik Input clamp current -12 -18 mA
lon High-level output current -400 -400 pA
| loL Low-level output current 8 4 mA
1 Ta Operating free-air temperature range -65 +126 -55 +125 °C
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

SYMBOL PARAMETER TEST CONDITIONS! 54164 5415164 UNIT
Min | Typ? | Max Min | Typ? | Max
. Vee = Min, Vi = Min,
Vou High-level output voltage Ve Ma‘x, o < Max 24 | 34 25 | 34 v
Vee = Min, Vi = Min,
Vo Low-level output voltage Vieo Max. I = Max 02 | o4 025 | 04 v
Vik Input clamp voltage Ve = Min, I =1 -15 -1.5 v
hhz Input current at maximum Ve = Max V| =565V 1.0 mA
input voltage Vi=7.0V 0.1 mA
liky High-level input current Vec = Max V=24V 40 A
V=27V 20 HA
I Low-level input current Ve = Max, V= 0.4V -1.6 -04 mA
los Short-circuit output current3 Vee = Max -10 -275 -20 -100 mA
lec Supply current® (total) Ve = Max 37 54 16 27 mA
APPLICATION DIAGRAM
CLEAR
CLOCK 3
T 2 | Jol
cP MR [ MR
DATA Dga Dga
164 169
ENABLE ——{ gy H—] Dgp
Q9 & Q92 Q3 Q4 Qs Q5 Q7 °o°1°z°3°4°°|sT
Dg Dy D2 D3 Dy D5 Dg D7 Dg Dg Dip Dyy D12 D13 D1g Dys
The ‘164 can be cascaded to form synchronous shift registers of longer length.
Here, two devices are combined to form a 16-bit shift register.

AC ELECTRICAL CHARACTERISTICS T4 = 25°C, Vcc = 5.0V5

SYMBOL PARAMETER TEST CONDITIONS 54164 5415164 UNIT
C =15pF CL = 15pF
Min Max Min Max
fmax Maximum shift frequency Waveform 1 25 25 MHz
tPLH Propagation delay 27 27 ns
tPHL Clock to output Waveform 1 32 32 ns
P "
tPHL Mrsptzgoa:ﬂguntdelay Waveform 2 36 36 ns

AC SETUP REQUIREMENTS T, = 25°C, V¢ = 5.0V

SYMBOL PARAMETER TEST CONDITIONS 54164 54LS164 UNIT
Min Max Min Max

tw Clock pulse width Waveform 1 20 20 ns

tw MR pulse width Waveform 2 20 20 ns

ts Setup time data to clock Waveform 3 15 15 ns

ty Hold time data to clock Waveform 3 5.0 5.0 ns

trec MR clock recovery time Waveform 2 30 30 ns
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AC ELECTRICAL CHARACTERISTICS T, = 25°C, Vec = 5.0V
SYMBOL PARAMETER TEST CONDITIONS 54164 5415164 UNIT
C,_ = 5OPF C.= 50PF
Min Max Min Max
fuax Maximum shift frequency Waveform 1 22 22 MHz
toLH Propagation delay 34 31 ns
tpHL Clock to output Waveform 1 a1 36 ns
tPHL ;gpg%ﬁgﬁf olay Waveform 2 46 40 ns
AC ELECTRICAL CHARACTERISTICS T4 = -55°C and +125°C, V¢g = 5.0V8
SYMBOL PARAMETER TEST CONDITIONS 54164 54LS164 UNIT
Cp = 50pF C, = 50pF
Min Max Min Max
fmax Maximum shift frequency Waveform 1 18 20 MHz
e Propagation delay 31 40 ns
tPHL Clock to output Waveform 1 48 47 ns
ti |
teHL a&gp;%itgztde 2y Waveform 2 55 52 ns
AC SETUP REQUIREMENTS T, = -55°C and +125°C, Vg = 5.0V®
SYMBOL PARAMETER TEST CONDITIONS 54164 541.S164 UNIT
Min Max Min Max
tw Clock pulse width Waveform 1 30 20 ns
tw MR pulse width Waveform 2 50 25 ns
ts Setup time data to clock Waveform 3 15 20 ns
t Hold time data to clock Waveform 3 10 10 ns
taeC MR clock recovery time Waveform 2 30 30 ns
NOTES:
1. For conditions shown as Min or Max, use the appropriate value specifled under recommended operating conditions for the applicable type
and function table operating mode.
2. All typical values are at Ve = 5V, Ta = 25°C.
3. Not more than one output should be shorted at a ime and duration of the short circuit should not exceed one second.
4. Measure Ic with the Serial inputs grounded, the Clock input at 2.4V, and a momentary ground, then 24.0V applied to Master Reset, and all
outputs open.
5. These parameters are guaranteed, but not tested.
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AC WAVEFORMS
AT A7)
[ tw
RE
I tPHL"
Vo
A" Vo

Waveform 1. Clock to Output
Delays and Clock Pulse Width

Waveform 2. Master Reset Puise Width, Master Reset to
Output Delay and Master Reset to Clock Recovery Time

VoH

Q Vi

A\

VoL
Waveform 3. Data Setup and Hold Times

NOTE: For all waveforms, Vyy = 1.5V for 54; Vjy = 1.3V for 54LS
The shaded areas indicate when the input is permitted to change for predictable output performance.

TEST CIRCUIT AND WAVEFORM

i
Vx Vco sov 2.7V w 27V aov
NEGATIVE
T PULSE VM u
A 0.3V 0.3V o
L
i Vi
PULSE o DT o l‘_ HrHLn TLH@w) _'{ =
GENERATOR
L \THLE) _'1 N
Ry cL [ 27V 27v
POSITIVE
I PULSE Vi st
L L L Ll L 0.3V | W | KOV __ oy
Test Clreuit for 54 Totem-Pole Outputs Input Pulse Definition
INPUT PULSE CHARACTERISTICS
FAMILY
Ry Vi Rep. Rate Tw T TrHe
54LSXXX 2.0k 1.3V 1MHz 500ns <15ns <éns
54XXX 400Q 1.5V 1MHz 500ns <7ns <7ns
DEFINITIONS:
CL = Load capacitance includes jig and probe capacitance; see AC Characteristics for value.
Ry = Termination resistance should be equal to Zgr of Pulse Generators.
D = Diodes are IN916, 1N3064, or equivalent.
Vx = Unclocked pins must be held at <0.8V, 2.7V or open per FunctionTable.

February 10, 1990

546




