NATIONAL SEMICOND (LOGIC)

MNationaI

Semiconductor

100158
8-Bit Shift Matrix

General Description

The 100158 contains a combinatorial network which per-
forms the function of an 8-bit shift matrix. Three control lines
(Sy) are internally decoded and define the number of places
which an 8-bit word present at the inputs (Dp) is shifted to
the left and presented at the outputs (Zn). A Mode Control
input (M) is provided which, if LOW, forces LOW all out-
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Not Intended For New Designs

T-44-09-05

puts to the right of the one that contains D7. THia Bperation
is sometimes referred to ag‘éﬁw backfil. if M is HIGH, an
end-around shift is perfom";@&,such that Dg appears at the
output to the right of thabs%&ﬁm contains Dy. This opera-
tion is commonly reféfted to as: Bawel shifting. All inputs
have 50 kQ pull-down resistors. ~~ ¢: *.

Ordering Code: see Section &
Logic Symbol

O T

Do Dy D2 D3 Dg Ds Dg D7

Connection Diagrams

24-Pin DIP

-

TL/F/8862-1

Description

Data Inputs
Select Inputs
Mode Control Input

Data Outputs

24-Pin Quad Cerpak
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TL/F/9862-2
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Logic Diagram 2
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Truth Table
inputs Outputs
M So Sq Sa Zy Z4 2 Z3 Zs Zs {" Zg Zy
X L L L Do | Dy D | Da | Ds | Ds'{ Dg | Dy
L H L L Dy D2 D3 Dy Ds Dg D7 L
L L H L Dy D3 Dy | - Dg Ds Dy L L
L H H L Dy Dy Ds Dg D7 L L L
L L L H D4 Ds g D; §. L L L L
L H L H Ds Dg Dy L L L L L
L L H H Dg Dy L L L L L L
L H H H D7 L L L L L L L
H H L L D4 Dy Dy Dy Ds Deg D7 Do
H L H L Do | ‘Da D4 Ds Dg D7 Do Dy
H H H L Dy Dy j D5 Dg D7 Do D4 Dz
H L L H Dy Dy Pg D7 Do D1 Do D3
H H L H Ds De By Do D4 D D3 Dy
H L H H Dg Dy 4 Dy Dy Dy D3 Dy Ds
H H H H D7 Dy Dy D2 D3 Dy Ds Dg
H = HIGH Voltage Leve!
L = LOW Voltage Leve!
X = Don’t Care
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Absolute Maximum Ratings

Above which the useful life may be

impaired. (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Case Temperature under Bias (T¢)
Vgg Pin Potential to Ground Pin

Input Voltage (DC)

0°C to +85°C
—7.0Vto +0.5V
4 Vegto +0.8V

Storage Temperature —65°Cto +150°C Output Current (DC Output HIGH) . —50mA
Maximum Junction Temperature (T,) +150°C Operating Range (Note 2) @/ to m4.2V
) oy
i

DC Electrical Characteristics

Ve = —4.5V, Voc = Voca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units
Vou Qutput HIGH Voltage —1025 —955 —880 Loading with
mv 500 to —2.0V
Vou Output LOW Voltage —1810 —1705 —1620 -
VoHC Qutput HIGH Voltage —1035 mv Vin = ViE 5 Loading with
_ or Vi (Max) ~ 50Q to —2.0V
VoiLc Qutput LOW Voltage 1610 e
ViH Input HIGH Voitage _ _ A Guaranteed HIGH Signal
1165 680 v for All inputs
ViL Input LOW Voltage —1810 —1475 franteed LOW Signal
All Inputs
i Input LOW Current 0.50 IN = VIL (Min)

DC Electrical Characteristics

Veg = —4.2V, Vco = Veca = GND, Tc = 0°C to +85°C (Ngite 3) g
Symbol Parameter Min Typ N r ts Conditions (Note 4)
VoH Output HIGH Voltage —1020 -8 i ViN = VIH (Max) Loading with
VoL Output LOW Voltage —1810 N —1605 or ViL (Min) 50Q to —2.0V
VoHG Output HIGH Voltage —1030 4 v mv ViN = ViH (Min) Loading with
VoLc Output LOW Voltage ) | = 1595 or ViL (Max) 500 10 —20V
ViH Input HIGH Voltage _1 150«_»% ?’“ gﬁgﬁg a70 mv quaranteed HIGH Signal
£ . for All Inputs
ViL Input LOW Voltage - Guaranteed LOW Signal
1475 MVl for All Inputs
he Input LOW Current . pA ViN = VIL (Min)
¥ Ay
DC Electrical Charac ;
Vg = —4.8V, Vo = Veca = GNDTc = %€ 16 +85°C (Note 3)
Symbol Parameter h Typ Max Units Conditions (Note 4)
VoH Output HIGH Véitage —1035 —880 mv VIN = VIH (Max) Loading with
VoL OulputlOW Voitage i/ —1830 —~1620 or ViL (Min) 50Q to —2.0V
VoHC Outptt HiGH wtage” ; —1045 mv ViN = VIH (Min) Loading with
VoLc Output L Vi K — 1610 or VL (Max) 508 to —2.0V
ViH Input HIGH Vo J _ _ Guaranteed HIGH Signal
i 1165 880 mv for Al Inputs
’%QW Voltage _ 1830 1490 mv Guaranteed LOW Signal
L for All Inputs
Input CEW Current 0.50 pA VIN = VIL (Min)

i f tings are those values beyond which the device may be damaged or have its useful life mparred. Functional operation under these

o 1
Note 2: Parametnic values specifiad at —4.2V to —4.8V.

Note 3: The specified imits represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the temperature extremes,
additional noise immunity and guard ing can be d by ing the allowable system operating ranges.
Note 4: Conditions for testing shown in the tables are chosen to guarantee operation under “worst case’” condiions.
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-
(=4
DC Electrical Characteristics 2
VEE = —4.2V to —4.8V unless otherwise specified, Vog = Vceca = GND, Tg 0°C to +85°C -
Symbol Parameter Min Typ Max Units Conditions
H Input HIGH Current g
All inputs 220 HA <, fv'N = ViH max)
leg Power Supply Current —205 —140 —95 mA

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEE = —4.2Vi0 —4.8V, Vece = Veoa = GND

= Q° = 4 95° = .
Symbol Parameter Te = 0°C Te 25°C Te _hgm Units Conditions
Min Max Min Max Min 7 ‘Max
tPLH Propagation Delay P T
. . . 3 1.
tPHL Dp, to Output 1.10 2.80 1.10 2.70 10
:P"” hpﬂrfpag;t'z? Delay 115 420 | 125 420 | 115 420 | ns
— — - 3 Figures 1 and 2
teLH Propagation Delay s wiy
1. . . . 7o "
tomL S, to Output 70 4.20 1.70 4 ,?Ei ; iz.f?' - }Q 20 ns
tTLH Transition Time ) “ i
5 R X . 230
tre._ | 20%1080% 80% to20% | >0 280 | 050 230 | gs0 Y 23 ns

Cerpak AC Electrical Characteristics

VEE = —4.2Vto —4.8V, Veec = Voca = GND Lot
= SRR = +85°
Symbol Parameter Tc = 0'C Te=* 250 ik Te 8s'c Units Conditions
Min Max Min “Mgr Min Max
teLH Propagation Delay 1.10 266} 2.50 1.10 2.60 ns
tPHL Dy, to Output : e : . '
teLn Propagation Delay 115 400 4.00 1.15 4.00 ns
tPHL M to Output N Figures 1 and 2
tpLH Propagation Delay e
7! 4, * .00 . 4.00
ol S o Ontput 1.70 00 4.0 1.70 0 ns
tTLH Transition Time bl
: : 2.2 0.50 2. 0.5l 220
traL 20% to 80%, 80% toZO% . 050 . 220 20 0 2 ns
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w0
S vee
=1 0.1 «F PULSE
- v—-l(—_L GENERATOR
= 4]
] ] [ X SCOPE
v CHAN A
24 23 22 21 20 19 l
1 18— — Rt
— 2 17
° 3 16 p— =
AA—4 15 L2 o
4 [ SCOPE ety
—\VA—t 5§ P
50;: u 50 0 v CHANB - R
6 13
7 8 9 1011 12 l Rr
50 ¢ 1 50 0 - L
= ammmd A Ay = <
- e 1 o
01 ,4F= | ==254F
N
= Ve T
Notes: s TL/F/9862-6
Voo Vooa = +2V, Vee = —2.5V. -
L1 and L2 = equal length 50t impedance nes .
Ay = 500 terminator internal to scope -1
Decoupling 0 1 xF from GND to Ve and VEg
All unused outputs are loaded with 50 to GND.
C_ = fixture and stray capacitance < 3 pF.
Pin numbers shown are for flatpak, for DIP refer to logic symbol
FIGURE 1. AC Test Circuit
+1.05V
+0.31 ¥V

TL/F/9862-7
FIGURE 2. Propagation Delay and Transition Times
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Applications

The following technique uses two ranks of 100158s to shift
a 64-bit word from 0 to 63 places. Although two stage de-
lays are required {one for each rank), the total shift takes
only about 4 ns. This technique performs a bit shift on each
8-bit byte in the first rank and then a modulo-8 byte shift on

Each 8-bit byte requires a pair of 100158s operating in the
LOW backfill mode. The address lines for each pair of ICs
are driven out of phase by three OR gates. Inputs for the
two ICs are taken from two bytes transpgsed in order; out-
puts are transposed and emitter-OR tleﬁ'}mne device shifts
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851001

right from location 0 and the other smﬁg Joft from location 7.
The bits shifted off one pair are plch@éilip b)gz(ﬁé’” next pair of
100158s or—in the case of the Ias f@ez, ‘the ranle-re-
turned to the first device. The net resiif m&q -7 @e shift
of the entire word. :

the 64-bit word in the second rank.

Basic 16-Bit 0-7 Place Shifter
Figure 3 shows the basic 0~7 place shift technique which
can be expanded to accommodate any word length.

DATA INPUTS
01234567 8 91011124%%
. od
5
al 10
3 3 F100158
2| 4 :
2 p
1 i
oo —
s(:;,r D3z Dal Dg D1D2 2. Dol
P 5
s 3 $1 F1o0158 S1  Fro0158 iy
s; Sz B
4 —m g
20212223 ZaZs 28 27 20212273747528 27 ZoZ1
t
s1—] b3
53 o
5 55 i S
‘*“;zeyﬁh&rm. o
c
= b
01234586 e g 101112131415

wEd o g 9
s B TL/F/9862-8

L ?gGURE 3. Basic 16-Bit 0-7 Place Shifter
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Applications (continued)

Expanding to 64-Bit Word and 64-Place Shift

The basic 0-7 place shift technique can be expanded to
accommodate a 64-bit word shifted from 0 to 63 places,
however, two ranks of 100158s are required (Figure 4). The
first rank is identical to the one illustrated in Figure 3 except
it contains a totat of 16 devices. The second rank consists
of eight additional 100158s connected in the modulo-8 con-
figuration shown in Figure 5.

The modulo-8 rank is used to simulate an 8-bit simuitaneous
shift since the 100158 cannot shift in 8-bit jumps. The mod-
ulo-8 configuration is achieved by wiring the first rank and
the output device to the second rank as illustrated in Figure
5. The LSB of each output byte in the first rank is wired to
one of the eight inputs of the first 100158 in the

5 S; S3 814 Ss

al e

Sa,

\,§§§E§gﬁz,‘r§‘§§ 3&

%%ﬁ;;égxgﬁ; l:i 3
P 3,
.é?%‘%%;gf

second rank. The next least significant bit of each first-rank
100158 pair, however, is connected to the inputs of the sec-
ond 100158 in the second rank. The other first-ranked out-
puts are connected in a similar fashion tg.the remainder of

to the way the inputs and
connected. The combinati
64-place shift of the enti

;) S&URE 4. 64-Bit 0-63 Place Barrel Shifter

RANK 2 — 8 CHIPS
MODULO-8 BYTE SHIFT

'y

2 - 84-BIT INPUT WORD——»61 62 63
TL/F/9862-9
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Applications (continueq)

0 -t R 'WORD TO BE SHIFTED. » 63
0123 456 7 8 9 10 11121314 15 S6 57 58 50 60 61 62 63

L1

F100158
1

1

Ed

MZqZ|231324152|27 - 22 73 Z4 25 28 27

%
16 24 32 40 48 56 o 7 15 23 31 30 47 S5

N

¢ 1 2 3 45 ¢ 7 . 56 57 58 50 60 61 62 63

»63

TL/F/9862-10
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