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IMUM RATINGS(1)

RECOMMENDED DC OPERATIN
CONDITIONS (TA=0°C to +70°

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damnage to the device. This is
a stress rating only and functional operation of the device at these
or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect

reliability.

SYMBOL RATING VALUE UNIT
Crerm Terminal Voltage with 0510 470| v Symbol _ Parameter Min | Typ | Max | Unit
Respect to GND@) Voem | Military Supply Voitage 45150 55

Ta Operating Temperature | 0to +70 | °C Veoe | Commercial Supply Voltage| 4.5 | 5.0 | 55 | V
Teias Temperature Under Bias |-55to0 +125| °C GND Supply Voltage 0 0 0 v
Tstg Storage Temperature -65to +150]| °C Viu Input High Voltage 20 — | — \
Py Power Dissipation 1.0 w 'n Input Low Voltage —|—(08] V
lout DC Output Current 50 mA

(Commercial: Vcc =5V +10%, Ta=0°C to 70°C; Military: Voo =5V + 10%, Ta= —55°C to 1

NOTE: This parameter is sampled and not 100% tested.

25°C)
COMMERCIAL| MILITARY
SYMBOL PARAMETER TEST CONDITIONS MIN. MAX. | MIN. MAX. [ UNIT
1yl Input Leakage Current Voo =Max, Viy=0to V¢ — 2 — 10 uA i~
[lol Output Leakage Current High Z, Voo =max., Vour=0to Ve - 2 — 10 pA
lccy Operating Power Supply Current Output Open — 100 — 120 mA
lccas Quiescent Power Supply Current ViNZVig, VNV — 30 — 30 mA
lccae Quiescent Power Supply Current VinzVee—-.2Vor <.2V — A — A mA
VOH OUtpUt ngh Voltage Vcc= Min., IOH =-0.4mA 24 — 24 - \
VoL Output Low Voltage Vg =Min,, g . =4.0 mA — 0.5 — 05 v
1. lgc is measured at clock cycle = 10 mhz and V= TTL voltages.
Input Pulse Levels GND to 3.0V Yoe
Input Rise and Fall Times 5ns
— T0 8100 1o 5000
Input Timing Reference Levels 1.5V OUTPUT OUTPUT 0——f
PIN
Output Reference Levels 1.5V PN
40pF == Vy
Output Load See Figures 1 and 2 40pF
IN3062
SYMBOL ITEM CONDITIONS MAX. UNIT igure 1. A.C. Qutput Test Load Figure 2 g:lzpyulL::dr!e State
Vy=0V or 2.6V /\
Cin Input Capacitance Vin=0V 10 pF
Cout Output Capacitance Vour=0V 12 pF
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' TRICAL CHARACTERISTICS

(Commercial: Vog =5V + 10%, T, =0°C to 70°C,; Military: Voc =5V + 10%, Ta= —55°C to 125°C)

L1016-45 L1016-65 L1016-90
SYMBOL PARAMETER MIN. MAX. MIN. MAX. MIN. MAX. UNITS

tmuc Unclocked Multiply Time — 65 — 95 — 120 ns
tme Clocked Multiply Time — 45 — 65 — 90 ns
tg X, Y, RND Setup Time 15 — 20 — 25 — ns
ty X, Y, RND Hold Tire — — — ns
tEnA 3 State Enable Time 20 30 30 ns
bis 3 State Disable Tima 20 0 30 30 ns
tew Clock Pulse Width 15 — 20 — 25 — ns
trp Output Clock to Valid Data — 20 — 30 — 30 ns
tpDsEL Output Control to Valid Data — 20 — 30 — 30 ns

CKx, CKy A
tpw
[ty ————————— ]
CKL, CKm
—
- tmuc
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1. A Transition of MSPSEL is not required during any cycle, and in some applications it can be grounded.
2. The order of appearance of the LSP and MSP on the output bus is determined by the logic level sequence of MSPSEL.




ATTICE

L1016

HIGH-SPEED 16 x 16 BIT CMOS MULTIPLIER

BP
INTEGER TWO'S COMPLEMENT NO TATION Psr | Pao [ ee| Prr | Prs | Prs | Pus loee] B1 | Po | siGNAL
ap BP
-230| 229 [aee| 216 [ 215 ]_230( 214 jaee| 21 20 | DIGIT VALUE
MSP LsP MANDATORY
SIGNAL | X1s | Xiq fess| X; | Xo Yis | Yig Jewe| ¥i | vo
X BP
DIGIT VALUE | -215( 214 |e o o 21 20 —215] 213 e e 21 20
P31 | P3p |eesl Pz | Pyg | Pis | Pia Jses| Py | Pp | SIGNAL
-231) 230 |ess| 217 | 216 | 215 | 214 |ee o 21 20 | DIGIT VALUE
MSP LsP MANDATORY
INTEGER UNSIGNED MAGNITUDE NOTATION
BP BP BP
SIGNAL | Xy5 | X1a o se] X1 | Xo Yis | Y1 Joos| ¥4 | Yo P31 | Pag fese] P17 | Pyg [ P1s | Pia [ees] Py | Po | siGNAL
DIGIT VALUE | 215 | 213 [ees| 21 20 275 | 214 |eeef 2t 20 231 | 230 [eee| 217 | 216 | 215 [ 214 |au el 21 20 DIGIT VALUE
MSP Lsp MANDATORY
INTEGER MIXED MODE NOTATION
BP BP BP
(TWO'S COMPLEMENT) (UNSIGNED MAGNITUDE)
SIGNAL | X5 | Xyq [sase| X1 | %o Yis | Yia owe] ¥1 | ¥ P31 [ Pag Jses| Piz | Pig | Prs | Pya lees] P1 | Py | SIGNAL
DIGIT VALUE |-215] 214 Jood| 21 | 20 215 | 214 feus| 21 | 20 -231[ 230 [soo| 217 | 216 [ 215 | 214 [eual 21 | 20 | pIGIT vALUE
MsP LsP
FRACTIONAL MIXED MODE NOTATION
BP BP
(TWO'S COMPLEMENT) (UNSIGNED MAGNITUDE)
SIGNAL | X5 | X1 feae] X | xo Yis | Yig foes] ¥y | Yo P31 | Pag fees| Pig | P17 [ Pig | P15 [ses] Py | Po | sIGNAL
DIGITAL VALUE | -20 { 2-1[ees|2-14[2-15 2-1[2-2fese[2-15|2-16 ~20| 2-1{see[2-13[2-14]|2-15[2-16]e s o[ 2-30| 2-31| DIGIT VALUE
MSP LsP MANDATORY




SIGNAL DESCRIPTIONS

Xo — Xy5 The 16 multipicand data inputs.

Yo — Yi5 The 16 multiplier data inputs. These inputs
are time-multiplexed with the least significant product
(LSP) outputs.

Po — P15 The LSP output term. These 16 bits are
time-multiplexed with the Y, — Y5 multiplier inputs or
can be accessed from the output port under control of
the MSPSEL line.

P — P31 The most significant product (MSP) term
output port, comprising the 16 most significant bits of the
output. The LSP term can also be accessed from this
output port under control of the MSPSEL line.

Cx, Cy Mode controls for each Xy and Yy input. When
LOW, the controlled input is unsigned data, and when
HIGH, the input is 2's complement.

RND This is the round control for the MSP. When ac-
tive, the L1016 adds 1 to the most significant bit of the
LSP, rounding the MSP upward.

CKyx, CKy These are the input register clocks. In ad-

dition to the inputs, the mode control bits (Cx, Cvy) and
the RND bit are latched with these signals.

CK,CKy These are the LSP and MSP output register
clocks.

FT Flow-through control. When active (HIGH), the out-
put registers of the LSP and MSP are in transparent or
flow-through mode.

OE_, OEy Three-state output enable controls for the
LSP and MSP.

MSPSEL Controls the output multiplexer which
presents either MSP or LSP terms to the Pyg — P32 out-
put port.

FA Format adjust control. In 2’s complement arithmetic,
if FA is HIGH, a full 32-bit product is produced with a sign
bit in the MSP. If FA is LOW, the sign value of the
product is replicated in the most significant bits of the
LSP and MSP. In integer or mixed mode, FA must be
HIGH to get a valid product, and the most significant bit
of the product contains the sign bit if the outputis in 2’s
complement.

FRACTIONAL TWO'S COMPLEMENT NOTATION

BP

SIGNAL

_20i2-1Jeee|2-14|2-1512-0 |2-16]s o s| 2-29(2-30] DIGIT VALUE

BINARY POINT (BP) BP
MSP LSP
SIGNAL | X15 | X1a [ses| X1 | Xo Yis | Yia feee] Y9 | ¥o
X 8p
DIGIT VALUE | ~20 | 2-1 [+ e +|2-14|2-15 ~20 | 2-1feee|2-14[2-15
P31 | P3o o| P17 | P1g | P15 | P1a oJ Pi | Po | SIGNAL
21| 20 |eae|2-13|2-1a]2-15[2-16]s ¢ | 2-29] 2-30| DIGIT VALUE FA=1
MSP LSP
FRACTIONAL UNSIGNED MAGNITUDE NOTATION
BP BP BP
SIGNAL | X15 | X14 Jeee| X1 | Xo Yis | Yia leee] ¥1 | Yo Pai | P [eee| P17 | P1s | Pis | Pra foes| Pi | Po | SIGNAL
DIGIT VALUE | 2-1]| 2-2 [sees|2-15|2-18 2-1|2-2 [ase|2-15[2-18 2-1[2-2[sae]2-15[2-16|2-17[2-18e e of 2-31|2-32| DIGIT VALUE FA=1
MSP LSP MANDATORY




ATTICE

L1016

HIGH-SPEED 16 x 16 BIT CMOS MULTIPLIER

PACKAGE INFORMATION

64-PIN HERMETICAL.Y SEALED
DUAL IN-LINE PACKAGE
Dimensions shown in inches and (mm).

3.200 +0.030
(81.28 1+0.76)

apoaooopooooonoannoooooooonon

PIN 1 INDICATORS

0.910 $0.010
(23.11 £0.25)

[

T O U0 O D O O OO OO O T U D L S OO T LY

0.125 MIN
(3.18)

0.05 £0.01

0.100 +0.005 11.27 30.25)

(2.54 £0.127)

0.018 10.002
{0.457 '+ 0.05)

0.097 £ 0.01
{2.46 1 0.254}

A

0.010 1 0.002
(0.254 +0.051

68-TERMINAL LEADLESS CHIP CARRIER
Dimensions shown in inches and (mm).

P 0950 + D015 001050
t ! ~ (24.13 - 039 0.26] -
0050 .+ 0008
.27 « 021

‘4_0 510 MAX (15 49;4.‘

NO 1 PIN INDEX

BOTTDM VIEW

LAAOONAn (110
0050
(1.27)
TP
0090 ger . ase Tvp

(102)

NOTE
1 CONTACTS ARE GOLD PLATED

075 2 0010
191+ 0261

-~

l 0.020
T (@51

085 + 0010
12,16 + 026)

REF x 45° TYP

XXXXX A 939 A A
DEVICE TYPE ~ POWER  SPEED  PACKAGE  PROCESSITEMPERATURE

BLANK  COMMERCIAL 0°C 1o 70°C
SCREENED TO MIL-STD-883
METHOD 5004 CLASS C

' INDUSTRIAL - 40°C 1D » B5°C
SCREENED TO MIL-STD-883
METHOD 5004 CLASS C

B MILITARY -55°C 1o +125°C
SCREENED TO MIL-STD-883
METHOD 5004 CLASS B

c MILITARY —55°C TO +125°C
SCREENED TO MIL-STD-883.
METHOD 5004 CLASS C

[ SIDEBRAZE

D CERDIP

P PLASTIC

L LEADLESS GHIP GARRIER
u oiE

X SPECIAL

|- SPEED IN NANOSECONDS

1 e 45.55.etc)
s STANDARD POWER
LIS LOW POWER

PIN FUNCTION PIN FUNCTION
1 Vee 35 Pz, Y7
2 GND 36 Pe. Y5
3 GND 37 Ps, Y5
4 MSPSEL 38 Pa, Yq
5 FT 39 P3, Y3
6 FA 40 P2, Y2
7 OEm a Py, Yy
8 CKm 42 Po, Yo
9 N/C 43 N/C
10 Pay, P15 44 CKy
T P30, P1a 45 CKL
12 Pag, P13 46 OEL
13 P2g, P12 47 Xo
14 | Py P1y a8 X1
15 P2s, P1g 49 X2
16 P2s, Pg 50 X3
17 P24, Pg 51 X4
18 P23, P7 52 Xs
19 P22, Pg 53 Xe
20 P21, Ps 54 X7
21 P20, Pa 55 Xs
22 P19, P3 56 Xo
23 Pyg, P2 57 X10
24 P47, P4 58 X11
25 P46, Pp 59 X12
26 NC 60 NC
27 Pis. Y15 61 X13
28 P1a, Y14 62 X14
29 P13, Y13 63 X5
30 Pi2, Y12 64 CKx
31 P11, Y11 65 AND
32 P10, Y10 66 | Cx
33 Pg, Yo 67 | Cy
34 Pg, Yg 68 Vee




