8-Bit Parallel-Out Serial Shift Registers

LS164

\

FEATURES

® Gated (Enable/Disable) Serial Inputs
® Fully Buffered Clock and Serial Inputs
® Asynchronous Clear

DESCRIPTION

These 8-bit shift registers feature gated serial inputs and an
asynchronous clear. The gated serial inputs (A and B) permit
complete control over incoming data as a low at either {or
both} input(s) inhibits entry of the new data and resets the
first flip-flop to the low level at the next clock puise. A
high-level input enables the other input which will then
determine the state of the first flip-flop. Data at the serial
inputs may be changed while the clock is high or low, but
only information meeting the setup requirements will be
entered. Clocking occurs on the low-to-high-level transition
of the clock input. All inputs are diode-clamped to minimize
transmission-line effects.

9LS/54LS devices are cHaracterized for operation over the
full military temperature range of —55°C to 125°C; 9LS/
74LS devices are characterized for operation from 0°C to
70°C.

FUNCTION TABLES
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H t H H Qan Qgn QA0, QBo. QHg = the level of QA, Qg or QH respectively, before the indicated
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H + X L Qan Qg Qan. Qgn = the level of QA or Qg before the most recent * transition of the
" n clock; indicates a one-bit shift.
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LOGIC DIAGRAM
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Recommended Operating Conditions
9LS/54LS 9LS/74LS Unit
Min | Nom | Max Min | Nom | Max
Supply voltage, Ve 45 5 55 | 4.75 5 6.25 \%
High-level cutput current, lon -400 -400 | pA
Low-level output current, lg 4 8 mA
Clock frequency, felock 0 25 0 25 | MHz
Width of clock or clear input pulse, ty 20 20 ns
Data setup time, tewgp (see Figure 1) 15 15 ns
Data hold ime, thold (see Figure 1} 5 5 ns
Operating free-air temperature, Ta -B5 125 0 70 °Cc
Etectricai Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted)

Parameter Test Conditions* win 9L$y/£';4:$ Max | Win QL::::S Wax Unit
\m 2 2 \'%
ViL 0.7 0.8 v
V) Vee=MIN, 1=-18mA -15 -1.5 \%

Ve =MIN, Vig=2V,
VOH v.CL:v.Lmax, o= - 400uA 25 | 35 2.7 | 35 Y%
v Ven=MIN, Vig=2V, loL =4mA 025 | 0.4 0.25] 04 v
oL V| =V max 1oL =BmA 035 05

i| VCC=MAX, V;=7V 0.1 0.1 mA
||H VCC=MAX, V|=2.7V 20 20 ,UA
he Vee=MAX, V=04V -04 -0.4f mA
lost VCC=MAX -15 -100{ -15 -100 mA
icctt Veoe=MAX 16 27 16 27 mA
*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.

** Al typical values are at Veg = 5V, Ta = 26°C.
+Not more than one output should be shorted at a time.
ttige is measured with outputs open, serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to clear.

Switching Characteristics, V.. = 5V Over Recommended Free-Air Temperature Range

Parameter -55°C +25°C +125°C Unit

€ min | Typ | Max | Min [ Typ | Max | Min [ Typ | Max n

Test Conditions: C. = 15pF, R, = 2k{l (See Fig. 1, page 2-95 and Fig. A, page 2-174)

frmax 25 36 MHz

tPHL 26 38 24 36 26 38 ns

tPLH 20 30 17 27 20 30 ns

tPHL 24 35 21 32 24 35 ns

Test Conditions: C, = 50pF, R, = 2k (See Fig. 1, page 2-95 and Fig. A, page 2-174) Note: AC specifigation shownO
tPHL 29 49 27 40 29 42 ns under -55 C and +125 C
t 23 34 20 31 23 34 are for 9LS devices only.
PLH 39 24 38 57 39 ns All 50pF specifications
TPHL 27 ns are for 9LS only.
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FIGURE 1

PARAMETER MEASUREMENT INFORMATION
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NOTES: A. Qp outputis iilustrated. Refationship of serial input A and B data to other Q outputs is illustrated in the typical shift sequence:
B.  Outputs are set to the high level prior to the measurement of tpH_ from the clear input.
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