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32-bit Barrel Shifter with Registers
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Q 32-bit Input, 32-bit Output
Multiplexed to 16 Lines

Q Full 0-31 Position Barrel Shift
Capability

O Integral Priority Encoder for 32-bit
Floating Point Normalization

Q Sign-Magnitude or Two’s Comple-
ment Mantissa Representation

@ 32-bit Linear Shifts with Sign or
Zero Fill

Q Fully Registered Input/Output
with Independent Bypass Paths

{3 Package Styles Available:

¢ 68-pin Plastic LCC, J-Lead

¢ 68-pin Ceramic LCC (Type C)

¢ 68-pin Pin Grid Array

The LSH33 15 a 32-bit high speed
shifter designed for use in floating
point normalization, word pack/
unpack, field extraction, and similar
applications. It has 32 data inputs,
and 16 output lines. Any shift con-
figuration of the 32 inputs, including
creular (barrel) shifting, left shifts
with zero fill, and right shift with sign
extend are possible. In addition, a
built-in priority encoder is provided
to aid floating point normalizatio

complete pipelined operatigh~Bot}
have independent bypass pa .‘:9*.) I
complete flexibility.

SlaN

131~lo

RIGHT/LEF

]

FILL/WRAP

$1/0 4-81/00

.
S
- . -
-y 3
—— -
a1

-
e
-
- —
=

Shift Array

The 32 registered inputs to the LSH33
are applied to a 32-bit shift array. The
32 outputs of this array can be regis-
tered, then are multiplexed down to
16 lines for presentation at the device
outputs, The array may be configured
such that any contiguous 16-bit field
uding wraparound of the 32 in-
may be presented to the output
der control of the shift code
eld (Wrap mode). Alternatively, the
Winp feature may be disabled, result-
ing in zero or sign bit fill, as appropri-
ate (fill mode). The shift code control
assignments and the resulting input to
output mapping for the wrap mode
are shown in Table 1.

Essentially the LSH33 is configured as
a left shift device. Thatis, a shift code
of 000002 results in no shift of the
input field. A code of 000012 provides
an effective left shift of 1 position, etc.
When viewed as a right shift, the shift
code corresponds to the two’s comple-
ment of the shift distance, i.e,, a shift
code of 111112 (~110) results in a right
shift of one position, etc.

When not in the wrap mode, the
LSH33 fills bit positions for which
there is no corresponding input bit.
The fill value and the positions filled
depend on the Right/Left (R/L)
direction pin. This pin is a don’t care
input when in wrap mode. For left
shifts in fill mode, lower bits are filled
with zero as shown in Table 2. For
right shifts, however, the SIGN input
is used as the fill value. Table3 '
depicts the bits to be filled as a
function of shift code for the right
shift case, Note that the R/L input
changes only the fill convention, and
does not affect the definition of the
shift code,
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Shift Code Y31 . . . Yo
00000 Is1 130 . 116 It5 * . f1 lo
00001 lao l29 Y 15 l14 . . lo a1
00010 120 28 . 14 N3 . . l2o  lao
00011 F-:: B -7 3 12 e 3o 29
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In fill mode, as in wrap mode, the shift
code input represents the number of
shift positions directly for left shifts,
but the two’s complement of the shift
code results in the equivalent right
shift. However, for fill mode the R/L
input can be viewed as the most
significant bit of a 6-bit two’s comple-
ment shift code, comprised of R/L
concatenated with the SI4-Slo lines.
Thus a positive shift code (R/L =0)
results in a left shift of 0-31 positions,
and a negative code (R/L =1) aright
shift of\up to 32 positions. The LSH33
effectively select any contigu-
it field out of a (sign extended
ed) 96-bit “input."

Muitiplexer

e shift array outputs can be regis-

Rtered and then applied to a 2:1 mult-

plexer controlled by the MS/LS select
line. This multiplexer makes available
at the output pins either the most
significant or least significant 16
outputs of the shift array.

Priority Encoder

The 32-bit input bus drives a priority
encoder which is used to determine
the first significant position for pur-
poses of normalization. The priority
encoder produces a five-bit code
representing the location of the first
non-zero bit in the input word. Code
assignment is such that the priority
encoder output represents the number
of shift positions required to left align
the first non-zero bit of the input
word. Prior to the priority encoder,
the input bits are individually exclu-
sive OR’ed with the SIGN input, This
allows normalization in floating point
systems using two’s complement
mantissa representation, A negative
value in two’s complement represen-
tation will cause the exclusive OR
gates to invert the input data to the
encoder. As aresult the leading
significant digit will always be "1.”
This affects only the encoder inputs;
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Shift Code Y3t

Yo e Y6 Y15 o « Y1 Yo
00000 S S . . S S . . S S
00001 S ] . . S S . ¢ S st
00010 S S . . S S . . lar (a0
00011 S S e . S S . . lao 29
01111 S ] S . S ] . . s MW7
10000 S S S . S 131 . . 7z e
10001 S S S . a1 |30 . . lt6 s
10010 S S S . 130 120 . . 115 |14
* L] L ] [ ] . L] L) L] . L] * <

11100 s S s . l2o N9
11101 S S S . lie e

s S

S

LN 1 ShiftCode
1 X \\v/ X 00000
o 1 e X 00001
o o w X 00010
o o X X e X 0111
o o 1 X = X 10000
o o 0 1 e X 10001
0o 0 we 00 0 e 1 11111
0 0 0 w 0 0 0 w 0 11111
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the shift array always operates on the
raw input data. The priority encoder
function table is shown in Table 4.

Normalize Multiplexer

The NORM input, when asserted,
results in the priority encoder output
driving the internal shift code inputs
directly. When using the NORM
function, the LSH33 should be placed
in fill mode, with the R/L input low.

When NORM is high (not asserted),
the SI¢'04-S1/00 port acts as the shift
code ikput to the shifter,

plications Examples

tion of mantissas up to 32
its can be accomplished directly by a
hgle LSH33, The NORM inputis

basserted, and fill mode and left shift

are selected. The normalized mantissa
is then available at the device output
in two 16-bit segments, under the
control of the output data multiplexer
select, the MS/LS.

If it is desirable to avoid the necessity
of multiplexing output data in 16-bit
segments, two LSH33 devices can be
used in parallel. Both devices receive
the same input word, with the MS/LS
select line of one wired high, and the
other low. Each device will then
independently determine the shift
distance required for normalization,
and the full 32 bits of output data will
be available simultaneously.
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32-bit Barrel Shifter with Registers . LSH33
1-46-09-09 ——
Storage temperature . -~65°C to +150°C
Operating amblent temperature .. “ -55°C to +125°C
Vco supply voltage with respect to ground ....... w.—05Vto+70V
Input signal with respect to ground e oeEae eSS IS ST ST A  TA SR RO SRR ATRO RS S pRRSRESE -8.0Vta+7.0V
Signal applied to high impedance OUIPUL .. - .(\ ........... -30Vto+70V
Output current Into IoW OULPULS wiiimaiiauinsniissessenensnnnan retsstenreameanarenssasssssasssesntyersasasneraensninsnseses 26 mA
Latchup current ... ﬂ§¥> > 400 mA
/)N
N\
Mode Temperature Range bi Supply Voltage
Active Operation, Commerclal 0°C to + 475V<sVcc <528V
-55°C. ¢

Active Operation, Military

450V<Vec <6550V

Symbol Parameter TA Conditle Min | Typ | Max | Unit
VoH Qutput High Volgage <<§%M 24 \
VoL Output !.ow Voltage A \_M mA 05| V
WH | InputHigh Vol \/ 20 Voo | V
VL | InputLow v&@ M (Note 3) 08| Vv
hx Input Current N | @round s VINS Vce 20§ pA
loz Qutput Leakage Current | Ground £ VoO‘r gVee +20 | pA
los Output Short Current Vour = Ground, V66 = Max (Notes 4, 8) ' -250 mA
lcct vce Current, Dynamic (thes 5, 6) - ' 10 30 | mA
loc2 V¢o Current, Qulescent | (Note 7) 10| mA
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To Output

LSHa3-30
S04-S00

Y15=Yo

From Input
FTi=0,FTO=0
CLK
MS/LS

Fil=0,FTO =1
CLK
Si4-Slo
R, EW

Ms/iLS
FTl=1,FTO=0
CLK

MS/LS
FTl=1,FTO =1
13110, SIGN

Sl4-Slo
RIL, FW
MS/LS

B 5565905 0001359 9
T-46-09-09

LSH33-30 7
FTi=1

FTl=0

Input 7 )
UPp- Setup | Hold | Setup | Hold -
lat-lo, SIGN <</y N3
Sl4-Slo \
RIL, FW
ENi, ENO
teN Minimum Cycle Time
tois Highgoing Pulser '
' Lowgoing Pulse
== —=— Logic Products
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To Output LSH33-50 LSH33-40
From Input Yi=-Yo S04-SO0 | Yis-Yo  S04-SO0
FTl=0,FTO=0
CLK ,
Ms/LS ~ —
Fli=0,FTO=1

CLK

Sl4-Slo - —

RII.VFN_V — — Q&\
- =\

MsiS _ Py
Fli=1,FT0=0 7 %b
D

CLK
MSILS — O :
Fi=1,FTO =1 \3
131-lo, SIGN -
Sl4-Slo - —
RIL, FAW - < —
MsiS — % N —
input I SINVA FTl=0 FTi=1
Setypw Settip | Hold [Setup | Hold | Setup | Hold
13110, SIGN <</ ))
Si4-Slo \<\\
AL, FW
ENI, ENO
A 13
LSH33-50 | LSH33-40 LSH33-50 | LSH33-40
tEN ) Minimum Cycle Time
tois 7 Highgoing Pulse
Lowgoing Pulse
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LSH33

1. Maximum Ratings indicate stress
specifications only. Functional oper-
atlon of these products at values be-
yond those indicated in the Operating
Conditions table is not implied. Expo-
sure to maximum rating conditions for
extended periods may affect reliability.

2. The products described by this spec-
ificaion include internal circuitry
designed to protect the chipfrom dam-
aging substrate Injection currents and
accumulations of static charge. Never-
theless, conventional precautions
should be observed during storage,
handling, and use of these drcuits in
order to avoid exposure to excessive
electrical stress values,

3. This device provides hard cdlamping
of transient undershoot and overshoo
Input levels below ground or a
vce will be clamped begi
-0.6 Vand Vcc +0.6 V. Thede
withstand indefinite o
inputs in the range of -3
Device operation will not
affected, however, input curr
will be well in excess of 100 mA.

4, Duration of the output short circuit
should not exceed 30 seconds.

7.0 ¥
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5. Supply current for a given applica-
toncanbeaccurately approximated by:

NCVZF
where 4
N = total number of device outpu
C = capacitive load per outpu
V =suppy voltage
F =clock frequency

n times less than 3 ns, output
ce levels of 1.5 V (except tEN/
S test) and input levels of nominally
0t03.0V. Output loading is a resistive
divider which provides for specified
IoL and JoH plus 30 pF capacitance.

This device has high speed outputs
capable of large instantaneous current
pulses and fast turn-on/turn-off times.
Asaresult, care mustbe exercised in the
testing of this device. The following
measures are recommended:

a. A 0.1 uF ceramic capacitor should be
installed between Vcc and Ground
leads 9§ close to the Device Under Test

s possible. Similar capacitors

stalled between device VCC
the “tester common, and device
and tester common.

Ground and Vcc supply planes
must be brought directly to the DUT
socket or contactor fingers.

¢. Input voltages should be adjusted to
compensate for inductive ground and
VcC noise to maintain required DUT
inputlevels relative to the DUT ground
pin.

10. Each parameter is shown as a min-
imum or maximum value. Input re-
quirements are specified from the point
of view of the external system driving
thechip, Setup time, for example, is spe-
cified as a minimum since the external
system must supply at least that much
time to meet the worst-case require-
menits of all parts. Responses from the
internal circuitry are specified from the
point of view of the device, Output
delay, for example, is specified as a
maximum since worst-case operation
of any device always provides data
within that time,

11, Transition is measured +200 mV
from steady-state voltage with spedi-
fied loading.
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ORDERING INFORMATION
68-pin 68-pin
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Plastlc J-Lead Ceramic Leadless Pin Grid Array

Speed Chip Cartler (J2) Chip Carrier (K3) (G1)

: 0°C to +70°C — CoMMERCIAL SCREENING . , .
40ns LSH33JC4O LSH33KC40 LSH33GC40
30 ns| " a0 " 80 _ ~ a0

, , )
~55°C t0 +125°C — COMMERCIAL SCREENING ~ Y
v ~

80 ns LSH33KM50 \F LSHSSGMSO

40ns " " 40 \ * 40
-55°C to +125°C — EXTENDED SCREENING NN
\%
50 ns LSH33KM p LSH33GMESO
40 ns /(v " 40
_55°C to +125°C — MIL-5TD-883 Coppinray
R
50 ns \n—@maso LSH33GMBS50
40ns = Ye 40 - e 40
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