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16 x 16-bit Parallel Multiplier

Q 45 ns Worst-Case

Multiply Time
L1 Low Power CMOS Technology

Q Replaces AMD Am29517

Q Single Clock Architecture with

Register Enables

& Two's Complement, Unsigned, or

Mixed Operands

Q Three-State Outputs
3 Available Sereened to MIL-STD-

883, Class B

Q Package Styles Available;
¢ 64-pin Plastic DIP

¢ 64-pin Sidebraze, Hermetic DIP
¢ 68-pin Plastic LCC, J-Lead

¢ 68-pin Pin Grid Array

¢ 68-pin Ceramic L.CC (Type C)

LMU17/217

The LMU17 and LMU217 are 16-bit
parallel multipliers with high speed
and low power consumpton. They
are pin and functionally compatible
with AMD Am29517 devices, The
LMU17 and LMU217 are functionally
identical; they differ only in packag-
ing, Full military ambient tempera-
ture range operation is attained by the
use of advanced CMOS technology,

The LMU17 and LMU217 produce the
32-bit product of two 16-bit numbers.
Data present at the A inputs, along
with the TCA control bit, is loaded
into the A register on the rising edge
of CLK A. B data and the TCB control
are similarly loaded. Loading of the

A and B registers is controlled by the
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ENA and ENB controls. When high,
these prevent application of the
clock to the respective register. The
mode controls TCA and TCB specify
the operands as two’s complement
when high, or unsigned magnitude
when low.

RNDis loaded on the rising edge of
CLK, providing either ENA or ENB
are low. RND, when high, adds ‘' to
the most significant bit position of the
least significant half of the product.
Subsequent truncation of the 16 least
significant bits produces a result
correctly rounded to 16-bit precision.

At the output, the right shift control
RS selects either of two output for-
mats: RS low produces a 31-bit
product with a copy of the sign bit
inserted in the MSB postion of the
least significant half. RS high givesa
full 32-bit product. Two 16-bit output
registers are provided to hold the
most and least significant halves of
the result (MSP and LSP) as defined
by RS. These registers are loaded on
the rising edge of CLK, subject to the
ENR control. When ENR is high,
clocking of the result registers is
prevented, ‘For asynchronous output
these registers may be made transpar-
ent by taking the feed through control
(FT) high,

The two halves of the product may be
routed to a single 16-bit three-state
output port (MSP) via a multiplexer,
MSPSEL low causes the MSP outputs
to be driven by the most significant
half of the result. MSPSEL high routes
the least significant half of the result
to the MSP pins. In addition, the LSP
is available via the B input port
through a separate three-state buffer.
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AN BIN
Fractlonal Two’s Complement (TCA, TCB = 1)—
[18 14 13w 2 1 0] [15 14 13mp 2 1 0|
_20 2-1 2-2 2—13 2-14 2-15 _20 2-1 2-2 2-13 2-14 2-15
(Sign) (sign)
Integer Two's Complement (TCA, TCB = 1)
[i6 14 1amp 2 1 0] (514 1amb2 1 0]
_215 214 213 22 21 20 _215 2“ 213 22 2] 20
(Sign) (Sign)
Unsligned Fractlonal (TCA, TCB =0)
{15 14 130 2 1 0| [15 14 13 2 1 0|
2—1 2-2 2-—3 2-14 2-152-15 2-1 2-2 2-3 2-14 2—152—16
- "Unslgned Integer (TCA, TCB = 0)
1514132 t 0] [15 14 13w 2 1 0]
218 214 213 92 21 90 215 o4 213 22 21 20

LSP
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MSP
Fractional Two's Complement (RS = 0)
[31 30 20 s 18 17 16 | [15 14 13w 2 1 0|
_20 2"' 2-2 2-13 2-!4 2'-15 _20 2—!6 2—17 2-25 2-29 2—30
(Slgn) (S'gn)
—Fractlonal Two's Complement—Shifted (RS = 1)
{31 30 20 sy 18 17 16] 1156 14 13p 2 1 0|
_21 20 2—| ' 2-12 2-13 2-14 2—152—18 2—17 2-20 2-29 240
(Sign)
Integer Two’s Complement (RS = 1)
[31 30 29 w 18 17 16| [15 14 13%p 2 1 0 |
23 5% o2 218 217 218 . 015 914 213 22 21 20
(Stgn)
Unsigned Fractional (RS = 1)
[31 30 20 wep 18 17 16| [15 14 13p 2 1 o]
2—1 2-2 2—3 2-14 2-152-16 2-17 2-18 2-19 2—30 2-31 2—32
Unsigned Integer (RS = 1) —
(31 30 20 s 18 17 16| [15 14 13mp 2 1 0 |
23 2% o2 218 217 ot 218 214 213 22 21 20
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Storage temperature
Operating amblent temperature

Vee supply voltage with respect to ground
Input signal with respect to ground

LMU17/217

—65°C to +150°C
~55°C to +125°C
-05Vtio+7.0V

30Vt +7.0V

Signal applied to high impedance output
Output current into low outputs ....

.30Vt +70V

w 25 mA

Latchup current

>400 mA

Mode
Actlve Operation, Commerclal
Active Operation, Military

Temperature Range (Amblent)

0°C to +70°C
~-55° to +125°C

Supply Voltage
4.75V<sVcc <525V
450V<Vcc 650V

Parameter

Test Condition Typ | Max | Unit

VoH Qutput High Voltage loH =-2,0 mA 35 Vv
VoL Outpﬁt Low Voltage loL = 8.0 mA ' 05| V
Vi | InputHigh Voltage ' 20 veo | v
V\L Input Low Voltage -(Note 3) 0.0 0;8 \
hx Input Current Ground < VINS Vce 320 | pA
ioz Outpiut Leakage Current | Ground < Vout € Vce +20 | pA |
los Cutput Short Current Vout = Groﬁnd, Vcc = Max (Notes 4, 8) ~250 | mA
lcét 7 Vce Current, Dynamlcr (Notes 5, 6) 12 25 | mA
lce2 Vce Current, Qulescént (Note 7) 10 | mA

DEVICES INCORPORATED

5-43

Logic Products

LD8.17:217-A



LOGIC DEVICES INC
16 x 16-bit Parallel Multiplier

¢6E D R 5565905 0001248 0 WA
T-45.07

LMU17/217

LMU17/217-
65 55 45

Symbol Paramater Min Max Min Max Min Max

tuc | Multiply Time (Clocked) 65 ' 55 45

tMuc | Unclocked Multiply Time 85 75 65

o Output Delay 30 30 30

tseL | Qutput Select Delay 25 25 25

teENA | Output Enable Time (Note 11) 25 ' 25 25

tois | Output Disable Time (Note 11) , 25 | 25 25

tPw | Clock Pulse Width 15 156 16

tH | InputReglster Hold Time 3 3 3

ts Input Reglster Setup Time 16 15 15

LMU17/217- L
75 65 55

Symbol Parameter Min Max Min - Mex Min Max

tve | Multiply Time (Clacked) 75 65 ) 55

tMuc | Unclocked Multiply Time 95 85 75

to Output Delay 35 30 30

tseL | Output Select Delay 30 30 30

tENA | Output Enable Time (Note 11) 25 25 1 28

tois | Output Disable Time (Note 11) 25 | 25 j 25

trw | Clock Pulse Width 20 15 ] 15

tH Input Register Hold Time 3 ' 3 3

ts Input Register Setup Time 15 15 15
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1, Maximum Ratings indicate stress
specifications only. Functional oper-
ation 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-
ification include internal circuitry
designed to protect the chip from dam-
aging substrate injection currents and
accumulations of static charge. Never-
theless, conventional precautions
should be observed: during storage,
handling, and use of these circuits in
order to avold exposure to excessive
electrical stress values.

3. This device provides hard clamping
of fransient undershoot and overshoot.
Input levels below ground or above
vce will be clamped beginning at
~0.6 Vand Vce + 0.6 V, The device can
withstand indefinite operation with
inputs in the range of 3.0V to +7.0 V.
Device operation will not be adversely
affected, however, input current levels
will be well in excess of 100 mA.

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

"lln
(e
b
)

5. Supply current for a given applica-
tioncanbeaccurately approximated by:

NCVZF
4
where

N = total number of device outputs
C = capacitive load per output

V =suppy voltage

F =clock frequency

6. Tested with all outputs changing
every cycle and no load, at a 5 MHz
clock rate.

7. Tested withallinputs within0.1 V of
Vcc or Ground, no load.

8, These parameters are guaranteed
but not 100% tested.

9. AC specifications tested with input
transition times less than 3 ns, output
reference levels of 1.5 V (except tEN/
tDIS test) and input levels of nominally
0to 3.0 V. Output loading is a resistive
divider which provides for specified
IoL and IoH plus 30 pF capacitance.

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

B 5565905 0001249 2 .
T-45-07

LMU17/217

a. A 0.1uF ceramiccapacitor should be
installed between VCC and Ground
leads as close to the Device Under Test
(DUT) as possible. Similar capacitors
should beinstalled between device Vcc
and the tester common, and device
ground and tester common,

b. 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
inputlevelsrelative 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, isspe-
cified as a minimum since the external
system must supply at least that much
time to meet the worst-case require-
ments 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 speci-
fied loading.
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Plastlc DIP Sidebraze Pin Grid Array
(P4 Hermetic DIP (D6) (G2)

L 0°C 16.+70°C =5 COMMER
65ns LMU17PC65 LMU17DC65 LMU17GC8S
55 ns = 55 » e 58 = =55
45ns " 45 « 45 -« 45

SEEC G F125°C
75 ns LMU17DM75 LMU17GM7S
65ns = % g5 < - g5
85 ns " *~ 55 . * B85

«555C 16 +125°C +~ EXTENDED SCREENING
75 ns LMU17DME?5 LMU17GMET5
85 ns = es =4 es
55 ns * . " 85 - " 55

[ —55°C 10 +125°C - MIL-5D-883 Compl

LMU17DMB75
L3 « 65
L] " 55
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LMU217

65ns
45ns .

7JC65

LMU21
§5ns I 1]
" 45

Plastic J-Lead Cerﬁmlc Leadless
Chip Carrler (J2) Chip Carrler (K3)
GG 16 +70°C

55ns . 55
LMU217KME
65 ns . "= 85
55 ns « -« g8
IS TD 863 Cam

55ns
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