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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 (Dy) 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
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puts to the right of the one that contains D7. THia Bperation
is sometimes referred to ag’LOW backfill. If M is HIGH, an
end-around shift is perfopj‘;g&@uch that Dg appears at the
output to the right of the;giaithat gontains D7. This opera-
tion is commonly reféfted to as: Bawel shifting. All inputs
have 50 kQ pull-down resistors. ¢ .

Ordering Code: see Section &
Logic Symbol
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Do Dy D2 D3 Dg Ds Dg D7

Connection Diagrams
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24-Pin DIP

-

Ly i

TL/F/8862-1

Pin Names Description
Do-D7 Data Inputs
So-S2 Select Inputs

K
i

Mode Control Input
Data Outputs

24-Pin Quad Cerpak
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Logic Diagram 2
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TL/F/9862-5
Truth Table
inputs Outputs
M So $4 Sy Zy Zy Z> Z3 24 Zs Zg z;
X L L L Do Dy Do D3 Dy Dg" Dg D7
L H L L D4 Do D3 D4 Ds Dy D7 L
L L H L Dy D3 Dy | - Dg Dg Dy L L
L H H L Dy Dy Ds Ds D7 L L L
L L L H D4 Dsg Pg D; L L L L
L H L H Ds Dg Dy L L L L L
L L H H Dg D7 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 Dg Dy Do
H L H L Dy 2 Dy Ds Dg D7 Do D,
H H H L Dy Dy Ds Dg D7 Do D4 Dy
H L L H Dy Ds 37 D7 Do D4 Do Dy
H H L H Ds De By Do D+ D2 D3 Dy
H L H H Dg Dy Do 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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S| Absolute Maximum Ratings
9_ Above which the usefu! life may be impaired. (Note 1)
I &m;ﬂl\eros ace specified devices are required, Case Temperature under Bias (T¢) 0°Cto +85°C
lld: cﬁﬂﬁ&é@@@@ﬂﬂ]@@nﬂuﬂm Sales Vgg Pin Potential to Ground Pin —7.0Vio +0.5V
cificatlons. Input Voltage (DC) 4. Vegto +0.5V
fﬂ"“?ge Temperature —85°Cto +150°C Output Current (DC Output HIGH) —50 mA
aximum Junction Temperature (T,) +150°C Operating Range (Note 2) to é;.gv
A .
DC Electrical Characteristics e, gE
VEg = —4.5V, Voc = Veea = GND, Tg = 0°C to +85°C (Note 3) W 33
Symbol Parameter Min Typ Max Units :ﬁ?ﬁ’ Conditions (No’%e 4)
VoH Output HIGH Voltage —1025 —955 —880 mv Vi ViH (Max) Loading with
VoL Output LOW Voltage 1810 | —1705 | —1620 500 to —2.0V
VoHc Qutput HIGH Voltage —1035 mv Vin = Vi Loading with
VoLc Output LOW Voltage —1610 orViL (Max) 50010 —2.0V
ViH Input HIGH Voitage _ _ i Guaranteed HIGH Signal
1165 880 < for All inputs
ViL Input LOW Voltage —1810 —1475 udiranteed LOW Signal
All Inputs
i Input LOW Current 0.50 IN = VIL (Min)
DC Electrical Characteristics
Vge = —4.2V, Vge = Veeca = GND, Te = 0o°C to +85°C (Nee.3) p
Symbol Parameter Min Typ | oM 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) 500 to —2.0V
VoHe Output HIGH Voltage —1030 4 Jhi " Vin = ViH (Min) Loading with
VoLc Output LOW Voltage 51595 or ViL (Max) 50010 —2.0V
ViH Input HIGH Voltage i Guaranteed HIGH Signal
N ‘“?5% 870 mv for All Inputs
ViL Input LOW Voltage ¢ Guaranteed LOW Signal
. 1475 MV 1 for All Inputs
hL Input LOW Current  ..a8%<0.5Q.. nA ViN = VIL (Min)
o P
DC Electrical Charactel S
VEg = —4.8V, Voo = Vcca = GNO,Tc =90 y +85°C (Note 3)
Symbol Parameter a Typ Max Units Conditions (Note 4)
VOH Output HiGH VBiage —1035 —880 v ViN = VIH (Max) Loading with
VoL OutputhOW Voitages 1l —1830 —1620 or ViL (Min) 500 to —2.0V
VoHC Output! NGHVoltage:. —1045 mv VIN = VIH (Min) Loading with
VoLc Output LOW Voltagé —1610 or ViL (Max) 500 to —2.0V
VIH Input HIGH Vol ; —1165 —880 Y Guaranteed HIGH Signal
for All Inputs
_ 1830 1490 mv Guaranteed LOW Signal
for All Inputs
0.50 pA ViN = ViL (Min)
se values beyond which the device may be damaged or have its useful life mpared. Functional operation under these
Note 2: Parametric Values specifiad at —4.2V to —4.8V.
Note 3: The specified Iimits represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the temperature extremes,
addrtional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.
Note 4: Conditons for testing shown in the tables are chosen to guarantee operation under “worst case” conditions.
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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
w0 0 TR ABREIR T T " a | vy
All'Inputs a o, 2N 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

= O = 4 25° = .

Symbol Parameter Tc=oc Te 25C Te _hgm Units Conditions

Min Max Min Max Min _ *: #ax
hical Propagation Delay 110 280 110 270 110
tPHL Dp, to Output
:P'-” ;’fg?;"i;‘ Delay 115 420 | 125 420 | 115 420 | ns
PHL P i - Figures 7 and 2
teLH Propagation Delay o Eand

1. . . . &4 ¥
bl S, 10 Output 70 4.20 1.70 420 | 478 420 ns
tTLH Transition Time Sy ok

5 . X . 7 .30

traL 20% to 80%, 80% 10 20% | ©-50 230 | 080 230 5}*5& A ns

Cerpak AC Electrical Characteristics

VEE = —4.2Vto —4.8V, V¢ = Veca = GND Lt
- SRR — +85°
Symbol Parameter Tc = 0'C Te=* 250 ik Te 8s'c Units Conditions
Min Max Min “Mgr Min Max
tpLH Propagation Delay 4,
1.10 286 - .50 . 8
tPHL Dn to Qutput B 66 2.5 1.10 2,60 ns
FtH Propagation Delay 115 4.00 400 | 115 400 | ns
— M10 Ot e Figures 1 and 2
tpLH Propagation Delay v
7 4, N .00 . 4.00
tonL S, to Output 1.70 00 4.0 1.70 0 ns
TLH Transition Time D
O .21 0.50 2. 0.5 2.
trhL 20% to 80%, 80% to 20% . 050 . 220 5 20 0 20 ns
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F1 | | X SCOPE
| D] CHAN A
24 23 22 21 20 18
1 18 p— = Rt
- 2 17—
3 16 p— =
‘v‘v‘g ] 15 L2
| () SCOPE
o 1° Y550 W] CHANB -~
s 7 8 9 10N 12‘13 J__ Rr
50 I 50 Q =
. AAA et - o
= 500 ‘L :

0.1 yF A< T~ 25 4F

Notes: A TL/F/9862-6

Veo Voca = +2V, Veg = —2.6V.
L1 and L2 = equal length 50 impedance lines
Ay = 500 terminator nternal to scope
Decoupling 0 1 wF from GND to Vco 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

07x01 ns—-l r r‘c}?gm ns

+1.05V

+031V

.] o

FIGURE 2. Propagation Delay and Transition Times

TL/F/9862-7
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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 i d.mg ift takes
only about s hs THUIBPHANe e & et on cach
8-bit byte in the first rank and then a modulo-8 byte shift on
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

Each 8-bit byte requires a pair of 100158s operating in the
LOW backfili 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 transposed in order; out-
puts are transposed and emitter-OR tied ©ne device shifts
right from location 0 and the other shifigéft fraim. location 7.
The bits shifted off one pair are picked tip b)g:g@ nex&g‘jr of

N

100158s or—in the case of the 148t Gnaiii the rafe—re-

turned to the first device. The net restift E]
of the entire word.

86100

can be expanded to accommodate any word length.

DATA INPUTS

01234567

O =N d
23
8
g
e

4 o B
Do D102 D30 Dg D1D2 DaDaDsDg Dy DoD1D203D4 D506 D7
s 3 o So So
S1 F100158 :; F100158 S1 F1o0158
S2 1 2 S2 a
e L] —m L]
202122222425 2827 2021222374252 27 2021222324 252827
T

0123458 101112131415

h ey Fé
ik

. ,y\@!ﬁUHE 3. Basic 16-Bit 0-7 Place Shifter
5

TL/F/9862-8

EE:
Caedte
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Applications (continued)

Expanding to 64-Bit Word and 64-Place Shift second rank. The next least significant bit of each first-rank
100158 pair, however, is connected to the inputs of the sec-

Z@mmﬁg@mg&mﬂe t:xggn;:get: ond 100158 in the second rank. The other first-ranlfed out-

however, two ranks of 100158s are required (Figure 4). The puts are connectgd ina sm]nlar fashlo e remainder of
Y s N " N the second-rank inputs. Ultimately, tl
first rank is identical to the one illustrated in Figure 3 except

N . . . ond rank must then be connected to
it contains a totat of 16 devices. The second rank consists 64-bit word so that the bits are agaf
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

100158

The effect is that each single-loc
rank appears to be an eight place shi
to the way the inputs and qutputs of th
connected. The combinatig the two ranks
64-place shift of the enti d.

'oduces the

5 S; S3814Ss

RANK 2 — 8 CHIPS
MODULO-8 BYTE SHIFT

MODESELECT
W

3
el
i% "
3

sgouiel
«w%"f%URE 4. 64-Bit 0-63 Place Barrel Shifter

'

1 2.« 84-BIT INPUT WORD—-»561 62 63
TL/F/9862-9
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Appllcatlons (Continued)

" WORD TO BE SHIFTED » 63
00 lobmswnunuﬁ s 5758 58 00 01 2 63

851001

FROM

FIRST

RANK
s Do D1 D2 D3 Dy Bs De Dy &DomDaDaD.DleDr
Se s. F100158 8 F100158
S5 s 1 r_.s: 2
M ~ M,

2o 2y 23 23 24 25 23 27 Zo 21 22 25 24 Zs Zs 2y

0 8 16 24 32 40 48 56 17 2 7 15 23 31 39 47 55 &

T0
OUTPUT
OEVICE

56 57 58 50 60 61 62 63

»63

TL/F/9862-10

3-45

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003


http://www.dzsc.com/icstock/145/100158DCQR.html

