'AINTEGRATED DEVICE

¢ High-performance 16-bit Arithmetic Logic Unit (ALU)

® 20ns to 55ns clocked ALU operations

e Ideal for radar, sonar or image processing applications

e |IDT7381: - -
— 54/745381 instruction set (8 functions)
— Replaces Gould S614381 or Logic Devices L4C381
— Cascadable with or without carry look-ahead

o IDT7383: -
— 32 advanced ALY functions

e — Cascadable without carry look-ahead

¢ Pipeline or flow-through modes

o Internal feedback path for accumulation .

e Three-state outputs

e TTL-compatible

e Produced with advanced submicron CEMOS™ high-
performance technology

. t\z%lable in 68-lead PGA and 68-pin surface mount PLCC,

o Military product compliant to MIL-STD-883, Class B

~1L4E D WM 4825771 0003453 &6 MW

16-BITCMOS ~ PRELIMINARY

.n || CASCADABLE ALU - pITee
FEATURES: DESCRIPTION: T-42-11

The IDT7381 and I1DT7383 are high-speed cascadable
Arithmetic Logic Units (ALUs). Both three-bus devices have two
input registers, ultra-fast 16-bit ALUs and 18-bit output registers.
With IDT's high-performance CEMOS technology, the
IDT7381/7383 can do arithmetic or logic operations In 20ns. The
IDT7381 functionally replaces four 54/745381 four-bit ALUs ina
68-pin package. . S -
" The two Input operands, A and B, can be clocked or fed through
for flexible pipelining. The F output can also be set into clocked or
flow-through mode. An output enable Is provided for three-state
control of the output port on a bus.

The IDT7381 has three function pins to select 1 of 8 arithmeticor
loglc operations. The two R and S selection pins determine
whether A, B, F or 0 are fed Into the ALU. This ALU has carry out,
propagate and generate outputs for ‘cascading using camy
look-ahead. - - -

The IDT7383 has five function pins to select 1 of 32 arithmetic or
loglc operations and the R, S input selections to the ALU. The R
and SALU inputs canbe A, B, F, Qor all 1s, This ALU has a carry out
pinfor cascading.”

The IDT7381 and IDT7383 are avallable in 68-pin PLCC, LCCor
PGA packages. Military grade product Is manufactured in
compliance with the latest revision of MIL-STD-883, Class B, for
high reliability systems.

FUNCTIONAL BLOCK DIAGRAM

15 |pT7381

CEMOS is a trademark of Integrated Devlc;e Technology, Inc.
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PIN CONFIGURATIONS
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1DT7381/IDT7383 CMOS 16-BIT CASCADABLE ALU ; o . MILITARYANDCOMMERCIALTEMPERATURE RANGES "
PIN DESCRIPTIONS T R S T 1 49 _“

IDT7381 AND IDT7383 PINS .
PIN NAME o . T s DESCRIPTION

~Ars | Sixteen-bit data input port.
Bo - Bis 1 Sixteen-bit data input port.
ENA I Reglster enable for the A input port; active low pin.
ENB 1 Register enable for the B input port; active low pin.
FTAB i Flow-through contro! pin. When this pin is high, both register A and B are transparent.
B ~Fis 0 Sixteen-bit data output port. ) . 3
ENF I Register enable for the F outpuf port; active low pin. '_: {
FTF i Flow-through control pin. When this pin Is high, the F reglster Is fransparent,
CLK i Clock Input 2
OE R Ouiput enable contro! pin. When this pin is high, the cutput pon Fisin ahigh lmpedance state. When Iow, 3
the output port F Is active.
Co I Carry Input. This pin receives arithmetic carrles from less significant ALU components i a cascaded configuration.
Cis [o] Carry output. This pin produces arithmetic caries to more significant ALU components in a cascaded configuration.
OVF o) This pin Indicates a two’s complement arithmetic overflow. :
Z o} This pin Indicates a zero output result.
Veo Power supply pin, &V.
GND Ground pin, OV.
IDT7381 PINS
PIN NAME o DESCRIPTION
RSp - RSy . i Two control pins used to select input oparands for the R and S multiplexers.
b-I2 I Three control pins to select the ALU function performed.
P (o] Indicates the carry propagate output state of the ALU. .
a o Indicates the carry generate output state of the ALU.
IDT7381 R AND S MUX TABLE IDT7381 ALU FUNCTION TABLE
RS, RSy R MUX S MUX I, i ty " FUNCTION .
0 0 A F 0 0 0 F=0 -
0 1 A 0 0 0 1 F=R+S+Cp H
1 0 0 B 0 1 0 F=R+S8+0Co
1 1 A B ) 1 1 F=R+S5+Co
1 0.. 0 F = RxorS :
1 0 1 F=RorS
T 1 0 F=Rand$S
5 1 1 F=alis : o

s7-17 - s . :
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTIONS (Continued)

IDT7383 PINS

T

PIN NAME

o

DESCRIPTION

o - 14

N

o]

Five control pins to select the ALU function performed.

The sign bit of an ALU operation.

IDT7383 ALU FUNCTION TABLE

FUNCTION -

F=A+B+Co

F=AorB

F=A+BorG

F=A+B+Co

F=A+ G

F=AorF

F=A-1+Co

F=A+Co

F=A+F+Co

F=Aorf

F=A+F+Co

F=A+F+C

F=F+B+Co

F=AorB

F=F+B+0Co

F=F+B+GCo

F=AxorB

F=AandB

F=AandB8

F = AxnorB

F = AxorF

F=AandF

F=AandF

F=al1s

F=B+0Co

F=AandB

F=B+G

F=B-1+G,

F=F+Co

F=AoB

F=F-1+ 0

1= =2 =2 === ||| =]|=|o]|o)jolo|ojo|o|olo|o|ololo]|o]|oc]|ol|s

===+ |o]lo|olo]lo|o|aljo|ala|a|alala|a|s]olojolo|o]lolc]|ola
=== |e|e|o|e|=]||=]|r|cleojolo)=|=|=|=|oc|o|o]o|=|a|=]|a|o|c|ojol|s

-s-noo-n.&oo-l_npg.n_too.s-lo'c‘d-lOO-l-DOO'-‘JOQ.._

=|e|=|o|=|elx|o|=|o|=|oja|o]a]o|a|oc|alo|«|o]aio|=|o|=+|o]|x]lo|x|o}s

F=F+C
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS®

T=49-1/

RECOMMENDED DC OPERATING CONDITIONS ~

UNIT

SYMBOL RATING COMMERCIAL | MILITARY
- Terminal Voltage - .
Vieau |with Respect o | -0510 +7.0 |-0510+70[ V
] GND
- | Operating . : .
T Temperature 0t 470  |-6510 +125] °C
Tous Eenrggf rraai;usm -B510 +125 |-65t0 +1358]| °C
Tsta ?te?rr\?:aﬁné -65t0 +126 |-65t0 +186| °C
loutr ~|oc Qutput Current 50 B0 A
NOTE:

1. Stresses greater than those fisted under ABSOLUTE MAXIMUM

RATINGS may cause permanent damage to the device, Thisis astress
rating only and functional operation of the device at these or any other

.- gonditions above those indicated In the operational sections of this
specification Is not Implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliabllity.

DC ELECTRICAL CHARACTERISTICS

R SYMBOL ) PARAMETER - | MIN. TYP. | MAX. UN_IT
Mllrtary Supply - : 0. 1
Veom Voltage - 45 | 50 556 v
:~ | Commerclal i : .
Veo Supply Voltage 45 | 50 | &5 v
GND | Supply Voltage 0 0 ‘0’ '
VH Input High Voltage 2.0 - - v
" Input Low Voltage | =~ - 08 |V
CAPACITANCE (Ta=+25°C.f = 1O0MH) = 7+ °
SYMBOL|  PARAMETER() | CONDITIONS TYP, UNIT
Ci Input Capacitance . Vin= 0V, 10 pF
Cour | Output Capacitance Vour= oV 12 pF
NOTE: * ’ :

1. This parameter is sampled at lnma] characterizaﬁon and Is not .
- 100% tast ed . .

SYMBOL PARAMETER TEST CONDITIONS Mlﬁow: F(‘?IJ'\ kx M,N?‘".',‘:,";,‘fg)v MAX. UNIT
Il Input Leakage Current Voo = Max., Vour = OtoVeo - 01 6 (- 01 10 A
ol Output Leakage Curmrent HiZ, Vg = Max., Vour = 0toVee | .~ 0.1 [) - 01 10 HA
leo Operating Power Supply Current {- Outputs Open; t = 25 MHz - .30 6 | - 30 80 mA
lecot Qulescent Power Supply Current \llNz\le. Viy <V - 1% 3 | - 16 45 mA
lecaz Quiescent Power Supply Current | Viy = Ve -0.2V, iy <02V~ . - 2 10| - 2 .15 mA
Vou - Output High Voltage Vg = Min., lgy= -4.0mA "] 24 - - {24 - - v
Voo Output Low Vonaga' Veg = Min,, loy = 8.0mA - L= 04 ) - - 0.4 V.

NOTE: ) )

1. Typlcal Imphes\@c 6V, Tp = +25°C
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AC ELECTRICAL CHARACTERISTICS COMMERCIAL (v, = 5V = 10%, TA- 0°Cto +70°C)
MAXIMUM COMBINATIONAL PROPAGATION DELAYS o )

. . TO OUTPUT . . .
ommeur - [ TIE | A e [ pmE | wwes
] Fo-Fs FLAGS® | F,-Fs  FLAGS® | Fo-Fs  FLAGS® | F, -Fs  FLAGS® N
FTAB = 0, FTF = 0 ) : L -
oK - e 18 .- 23 ST 36 2. - 50 ‘ns
Co ’ - 13 - . 16 - 26 - 36 ns
Io= 1. RSq. RS, () - 8 - 23 - 36 - 50 “ ns
FTAB = 0, FTF = 1 ] T S-S o
OLK - .18 ‘18 | 237 7 23 36 36 50 50 ns
Co 14 13 18 16 28 26 g 36 - ns
Iy~ 14 RSy, RS, (D 20 18 25 = 23 40 36 85 50 ns
FTAB = 1,FTF = 0 ’ : ) ]
Ag-As, Bo-Byg - 18 - 20 = a2 - . ns
CLK 9 - o1 - 1’8 - 25 - ns
Co - 13 - 16 - 26 - 36 ns
) | to- 14, RSq, RS0 - 18 - 23 - 36 - . &0 ns
- % | FTAB = 1,FTF = 1 -] ' . FE
E Ao~ A, Bo- Bis 7 6 | 2 20 34 32 o a ns
CLK - - - C - - . - - - ns-
C, - 14 13 18 - 16 28 26 39 . % ns
Iy~ I, RS, RS, (1} 20 18 25 23 40 . 36 6 . , 50 . ns
MINIMUM SETUP AND HOLD TIMES RELATIVE TO CLOCK (CLK) .
1 - 73stL20 7381L25 T Y3sIL40 - 7381L55
INPUT 7383120 ‘7383125 - 7383L40 7383L55 : UNITS
SETUP HOLD SETUP HOLD SETUP HOLD SETUP - HOLD
FTAB = 0 - 1 - - )
Ao- Ais, Bo-B1s 4 0 5 4] 8 (] 11 0 ns
Co 13 0 16 0 26 0 36 [} ns
fo- g, RSg, RS, 19 o 24 0 38 o} 52 0 ns
ENA, ENB, ENF 4 0 5 ) 8 0 11 0 ns
FTAB = 1
Ag- Ays. Bo- Bys 20 0 "25 0 40 0 55 0 ns
Co ] 20 ) 25 0 40 0 55 0 ns
lo- 5. RSq, RS; (N 20 0 25 0 40 0 55 0 ns
ENA, ENB, ENF - - - - - - - - ns
MINIMUM CLOCK CYCLE TIMES AND :
PULSE WIDTHS MAXIMUM OUTPUT ENABLE/DISABLE TIMES
PARAMETER | 7333130 7384133 | 7969140 | 7ag3L08 | UNITS parameTER | 7383150 17383038 | 7384040 | 7asaLas | UNITS
Clock LOW Time 5 6 10 14 ns Enable Time 8 10 16 22 - ns
Clock HIGH Time 5 6 - 10 14 ns Disable Time . 8 10 16 22 ns
Clock Period 20 25 40 55 ns

NOTES:
1. ForlDT7381, pinsig- 5, RSg, RS;apply. For IDT7383, pmslo—l4 apply.
2. fl;lragl;s are P, G OVF, Z, Cig for IDT7381. Flags are N, OVF, Z, Cyg
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AC ELECTRICAL CHARACTERISTICS — MlLlTARY (o = BY  10%, TA =0°Cto +70°C)

MAXIMUM COMBINATIONAL PROPAGATION DELAYS

R

1. ForIDT7381,pins g1, RS(,. RS;apply. For IDT7383, plnsk-, Iy apply.
2. Flags are P, G, OVF, Z, C,e for IDT7381. Flags are N OVF, Z,Cyg

for IDT7383.

T0 OUTPUT : . e e
FROM INPUT Joeatas P83 - 7383L40 7aestes - uNITS
-Fs FLAGS® | Fp-K;  FLAGS® | Fy-Fs FLAGS® | F,-Fs  FLAGS®
FTAB = 0,FTF = 0 ' ST : , . -
CLK 15 29 17 - 22 © 43 30 60 ns
Co - 21 - 25 - 3 - 43 ns
Iy~ l4. RSq, RS - 29 - - 3 - - 43 - 60 ns
FTAB = 0, FTF = 1 o o '
CLK 29 20 36 38 43 43 60 60 “ns
Co 23 21 28 25 34 31 47 43 ns
lg- 4. RSq. RS 33 29 -39 . 36 48 43 66 60 ns
FYAB = 1,FTF = 0 . . :
Ag- Ajs. Bo- Bys - 26 - | - 38 - 53 ns
CLK 15 - 17 - 22 - 30 - ns
Co - 21 - 25 - 3t - 43: ns
{19~ 14, RSq, RS0 - 29 - 36 - 43 - 60 ns
FTAB = 1,FTF = 1 B _
Ao- Ass. Bo- Bys 28 26 33 31 a1 as 56 83 ns
CLK - - - - - . - - - ns
Co 23 21 28 25 34 31 ar 43 ns
lg- 1. RSq. RS; () 33 29 39 36 48 43 66 60 ns
MINIMUM SETUP AND HOLD TIMES RELATIVE TO CLOCK (CLK)
7381125 7381L30 7381140 7381155 s
INPUT 7383125 7383L30 7383L40 7383L55 UNITS
SETUP HOLD SETUP HOLD SETUP HOLD SETUP HOLD
FTAB = 0 ' A
Ao- Ats, Bo- Bis 7 1] 8 0 10 0 13 0 ns
Co 21 0 25 0 31 0" 43 [ ns
lo- )5, RSq. RSV 3t 0 37 0 46 0 62 1} ns
ENA, ENB, ENF 7 0 8 S0 . 10 -0 13 0 ns
FTAB = 1 - ] IR
Ag- Az Bo- Bys 33 0 39 0 48 0 66 0 ns
Co 33 0 39 0 48 0 66 0 ns
lo- 14. RS, RS; (1 a3 0 39 ) 48 0 66 0 ns
ENA, ENB, ENF - - - - - - - - ns
- MINIMUM CLOCK CYCLE TIMES AND S ’
PULSE WIDTHS -‘MAXIMUM OUTPUT ENABLE/DISABLE TIMES
parameTER (7383132 17383030 | T3aaLa0 3%3552 UNITS panamerer | 1303133 | 7300150 | 7305040 | Faostas | umits
Clock LOW Time 6 8 10 14 ns Enable Time 13 16 19 26 ns
Clock HIGH Time 6 - 8 10 14 ns Disable Time - 13 16 19 26 ns
Clock Period 26 30 40 55 ns
NOTES:
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T
AC TEST CONDITIONS - - : T - s00 s
(s Output
Input Pulse Levels GND to 3.0v , Pin - O————o——/\/\/\,—
Input Rise/Fall Times ) 3ns e - ) . :
Input Timing Reference Levels 1.5V T . .
Output Reference Levels 1.8V A00F = W
Output Load See Figure 1 : Hp /I'\ - T
. Flgure 1.AC OU%E Test Load (Vx = 2.0V except for
] . enab!eldxsable) . .
ORDERING INFORMATION
pT XXX _X *x_ X X
Device Type Power Speed Package _ Process/
- . . B Temperature .
- R Range
- Blank Commercial (0°C to +70°C)
B Military (-65°C to +125°C)
Compliant to MIL-STD-883, Class B
J Plastic Leaded Chip Carrler
L Leadless Chip Carrier
G _Pin Grid Array
20 25 S
. %(5) Commerclal % Military
i l 'L Low Power
| 7381 16-Bit ALU
] 7383 16-Bit ALU
§7-22
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