4-Bit Bi-Directional
Parallel-Access Shift Register

DESCRIPTION

This 4-bit register features parallel and serial inputs, paral-
lel outputs, mode control, and two clock inputs. The register
has three modes of operation:

Parallel (broadside) load
Shift right (the direction Q, toward Qp)
Shift left (the direction Q, toward Q)

Parallel loading is accomplished by applying the four bits of
data and taking the mode control input high. The data is
loaded into the associated flip-flops and appears at the out-
puts after the high-to-low transition of the clock-2 input. Dur-
ing loading, the entry of serial data is inhibited.

Shift right is accomplished on the high-to-low transition of
clock 1 when the mode control is low: shift left is accomp-
lished on the high-to-low transition of clock 2 when the mode
control is high by connecting the output of each flip-flop to the
parallel input of the previous flip-flop (Qp to input C, etc.) and
serial data is entered at input D. The clock input may be
applied commonly to clock 1 and clock 2 if both modes can
be clocked from the same source. Changes at the mode
control input should normally be made while both clock inputs
are low; however, conditions described in the last three lines
of the function table will also ensure that register contents are
protected.
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FUNCTION TABLE
INPUTS OUTPUTS tShifting left requires external connection of dB to A,
NMODE CLOCKS —— FARALLEL R N N N Q¢ t:.) B, and Qp to C. Serial data is entered at input D.
CONTROL [ZT0) 1 TR} yy B T 5 A B ' L)) H = high Ievel_(steady statg), L= I.oyv level {steady state}, X =
" " M 3 X ™ " xTa 3 3 2 irrelevant {any input, including transitions)
A0 “Bo Yco 9po 4= transition from high to low level, +
H i X X a b c d a b c d high level
H ' X X 1Qgt Qct Qpt d |0, Qcn Qp, d a b, c, d = the Jevel of steady-state input at input, A, B, C, or D,
L L H X X X X X |Qap Qgg Qcp Qpo respectively.
L X H X X X X | H Qan @ Qcn| Qap. Qgg, Qco, Qpg = the level of Q4, Qg,
L X 1 L X X X X L Qan Qgp Qcn | tively, before the indicated steady-state inp
established.
t L L X X X X X |Qap Osg Qco Qpp >
Q Q Q = the level of Qp, Qg, Qg, or Qp, respec-
L L X X x X X |a Q Q An: ©Bn, Ocn, Qpn A. Ug, Qc, D resp:
: A0 Ogo Qco Qpo tively, before the most-recent | transition of the clock,
i L H X X X X x |oa Qgp Qcp Opg
t H L X X X X X |Qao Qo Qco Opo
t H H X X X X X | Qap Qg Qcp Qpp
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4-Bit Bi-Directional,
LS95B Parallel-Access Shift Register
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Recommended Operating Conditions

9LS/54LS 9LS/74LS Unit
Min | Nom | Max Min | Nom | Max "
Supply voltage, Voo 4.5 5 5.6 | 4.75 5 5.25 \Y
High-level output current, IgH ~400 ~400 | pA
Low-level output current, lop 4 8 mA
Clock frequency, feiock 0 20 0 20 | MHz
Width of clock pulse, tw(clock){see Figure 2 page 2-57) 25 25 ns
Setup time, high-level or low-level data, teewp (see Figure 1 page 2-57) O 0 ns
Hold time, high-level or low-level data, thold {see Figure 1 page 2-57} | 20 20 ns
Time to enable clock 1, tenavle 1_(see Figure 2 page 2-57) 20 20 ns
Time to enable clock 2, tenapie 2 (see Figure 2 page 2-67) 20 20 ns
Time to inhibit clock 1, tinhibit 1 (see Figure 2 page 2-567) 10 10 ns
Time to inhibit clock 2, tinhibit 2 {5ee Figure 1 page 2-57} 10 10 ns
Operating free-air temperature Ta -55 125 0 70 °C
Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted)
. 9LS/54LS 9LS/74LS
Parameter Test Conditions’ Min [ Typ™ | Max | Min | Typ™" | Max Unit
Vi 2 2 Y
ViL 0.7 0.8 V
Vi Vee=MIN, I=-18mA -15 -1.5 \
Vee=MIN, Vig=2V,
25 34 2.7 34 \Y)
Vor VL=V Lmax, lon=-400uA
v Vee=MIN,  Vip=2V, loL=4mA 025 | 04 025] 04 Y
oL V)=V max ToL=8mA 035| 05
Mode inputs 0.2 0.2
=MA V=7V A
h Other inputs Vec=MAX, =7 0.1 0.1 m
Mode inputs 40 40
| Veo=MAX, V{=2.7V A
H Other inputs cc ! 20 20 H
Mode inputs ~0.8 -0.8
Veo=MAX, V=04V mA
he Other inputs cc=MAX, ! -0.4 -0.4
lost Veo=MAX, -15 -100 | -15 -100| mA
lcct? Vec=MAX, See Note 1 13 21 13 21 mA

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable
device type.
**All typical values are at Ve = BV, Ta = 25°C.
+Not more than one output should be shorted at a time.
ttigcis measured with all outputs and _erial inputs apen; A B,C, and D inputs grounded; mode control at 4.5V; and a momentary 3V

then ground, applied to both clock inputs.

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

Test Conditions: C, = 15pF, R, = 2kQ (See Fig. A, page 2-174 and Fig. 1 and 2, page 2-57)

fmax 20 30 MHz
tpLH 28 37 27 35 28 37 ns

TPHL 32 45 30 40 32 45 ns

Test Conditions: C_ = 15pF, R, = 2k(} (See Fig. A, page 2-174 and Fig. 1 and 2, page 2-57)

tpLH 32 42 31 40 32 42 ns
tPHL 36 50 34 45 36 50 ns

Note: AC specification shown under _55°C and +125°C are for 9LS devices only. All B0OpF specifications are for 9LS devices only.
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4-Bit Bi-Directional
Parallel-Access Shift Register LS958
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PARAMETER MEASUREMENT INFORMATION
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NOTES: -

A. Input pulses are supplied by a generator having the following characteristics: t, < 10 ns, tf < 10 ns, and Zgy = 5082, For the data
pulse generator, PRR = 500kHz; for the clock pulse generator, PRR = tMHz. When testing fmax. vary PRR. twidata) = 20 ns,
twiclock) = 15ns.

B. Vief = 1.3V.
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NOTES: !
A. Input A is at a low level.
B. Vies=1.3V.
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