Integrated Device Technology: Inc.

16 x 16-BIT PARALLEL
CMOS MULTIPLIER
WITH 32-BIT OUTPUT

PRELIMINARY
IDT 7317

FEATURES

16 x 16-bit parallel multiplier with 32-bit output available
immediately

20ns clocked multiply time
* Low power consumption: 400mW Max.

One clock and three register enables

Unsigned, Two’s Complement or Mixed-Mode operations

Flexible output scaling shifter

Pipeline or Flow-through modes
TTL-compatible input/output
Three-state outputs

Produced with advanced submicron CEMOS ™
technology

Available in 84-pin PLCC and 84-lead Pin Grid Array (PGA)
¢ Military product compliant to MIL-STD-883, Class B

L ]

DESCRIPTION

The IDT7317 is high-speed, low-power 16 x 16-bit multiplier that
has double the throughput of comparable devices by virtue of a full
32-bit output product bus. The Most Significant Product (MSP) and
Least Significant Product (LSP) can be independentty enabled on
an external 16-bit bus or simultaneously enabled on an external
32-bit bus. IDT's high-performance CEMOS™ technology pro-
duces very fast (20ns) clocked multiply times.

The output structure includes a programmable one-bit shifter for
improved dynamic range algorithms using block floating peint.
This multiplier offers flexible configurations for clocked and
flowed-through muitiplications.

ThelDT7317 is ideal for digital signal processing (DSP) applica-
tions requiring single-cycle 32-bit integer products. Some typical
applications for this multiplier are 1-D and 2-D fast Fourier trans-
forms (FFT), matrix muttiplications, FIR and IR filtering.

Military versions of the IDT7317 are manufactured in
compliance with the latest revision of MIL-STD-883, Class B for
high-reliability systems.
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IDT7317 16 x 16-BIT PARALLEL CMOS A
MULTIPLIER WITH 32-BIT QUTPUT MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN DESCRIPTIONS

PIN NAME 110 DESCRIPTION
Xo - Xi5 I Sixteen multiplicand data inputs.
XM i Mode control for X data input port. A LOW designates unsigned data input and a HIGH designates two's complement
data input.
Yo - Yis | Sixteen multiplier data inputs.
YM 1 dMotca'Jg C?thltl'd for Y data input port. A LOW designates unsigned data input and a HIGH designates two's complement
ata input.

CLK | The rising edge of the clock loads all registers.

ENX | Register enable for the X data input port along with the XM pin.
ENY | Register enable for the Y data input port along with the YM pin.
ENP 1 Register enable for the P output product.
FTX

FTY

FTP

| When this control is HIGH, the X register is transparent; X input data and XM are not clocked.
| When this control is HIGH, the Y register is transparent; Y input data and YM are not clocked.
| When this control is HIGH, the P register is transparent; P output data is not clocked.

SHp - SH, { Controls output product shifting. Shifting is controlled as follows:
SH,| SH,| SH,| ACTION
0 X | X no shift.
1 0 0 arithmetic shift left (up) by 1 position with 0 fill.
1 0 1 logical shift teft {(up) by 1 position with O fill.
1 1 0 arithmetic shift right (down) by 1 position with sign extension.
1 1 1 logical shift right (down) by 1 position with 0 fill.
o11)] 1 Three-state enable for most significant product (P, - Py, ).
_Df[. | Three-state enable for least significant product (P, - Ps).
Py -PRs o Sixteen least significant product outputs.
Pg - Py, o Sixteen most significant product outputs.
Vee Two power pins at + 5V potential nominal.
GND Four ground pins.




1DT7317 16 x 16-BIT PARALLEL

CMOS MULTIPLIER WITH 32-BIT OUTPUT MILITARY AND COMMERCIAL TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS (" RECOMMENDED DC OPERATING CONDITIONS
SYMBOL| RATING COMMERCIAL | MILITARY | UNIT SYMBOL PARAMETER MIN.| TYP. | MAX. | UNIT
Terminal Voltage v il
Vigaw |with Respect to | -0510 +7.0 |-05t0 +70| V cou | Military Supply Voltage 451501 85| Vv
GND Vee Commercial Supply Voltage | 45 | 50 | 55 v
i Vi ¢
Ta ?ey::zrahr;% o Oto +70 5510 +125| og GND | Supply Voitage 0 0 v
per Vi input High Voltage 20| - - v
Tons | {pomperature -850 +125 [-65t0 +135| °C Vi | Input Low Voltage - —Jos| v
Storage
Ts1o | Temperature -55t0 +125 |-65t0 +155| °C
lout DG Output Current 50 50 mA
NOTE:
1. Stresses greater than thosa listed under ABSOLUTE MAXIMUM RAT-

INGS may cause permanent damage to the device. This is a stress rat-
ing only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specificationis notimplied. Exposure to absolute maximum rating con-
ditions for extended periods may affect reliability.

CAPACITANCE (15= +25°C, f = 1.0MHz)

SYMBOL| PARAMETER(" CONDITIONS TYP. | UNIT
Ciny Input Capacitance Vin= 0V 10 pF
Cour | Output Capacitance Vour = OV 12 pF

NOTE:

1. This parameter is sampled at initial characterization and is not

100% tested.

DC ELECTRICAL CHARACTERISTICS

SYMBOL PARAMETER TEST CONDITIONS T Ul [ A
liyl Input Leakage Current Ve = Max., Vour = Oto Vg - 0.1 5 - 0.1 10 HA
el Output Leakage Current Hi Z, Voo = Max., Vour = OtoVg | — 0t 5 - 0.1 10 pA
lec® Operating Power Supply Current Outputs Open; f = 20MHz - 30 60 - 30 80 mA
leean Quiescent Power Supply Current Vin 2V . Vin sV - 15 35 - 15 45 mA
lecaz Quiescent Power Supply Current ViN = Vg -0.2V,Vy < 0.2V - 2 10 - 2 15 mA
loc/1 231 | Increase in Power Supply Current MHz | Vo = Max., f > 20MHz - - 4 - - 6 mA/MHz
Vou Output High Voltage Voe = Min,, [y = ~2.0mA 24 - - | 24 - - v
VoL Output Low Voltage Vog = Min., 1o = 4mA - - 04 - - 04 v
NOTES:

1. Typical implies Voc = 5V and Ty = +25°C.

2. leg is measured at 20MHz and Viy = 0 to 3V. For frequencies greater than 20MHz, the following equation are used; for the commercial range,
lcc = 60 +4(f-20)mA; for the military range, lc = 80 + 6(1-20)mA:; f is the operating frequency in MHz.

3. These limits are guaranteed but not tested..
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IDT7317 16 x 16-BIT PARALLEL CMOS
MULTIPLIER WITH 32-BIT QUTPUT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS - COMMERCIAL (Vec = 5V = 10%, T, = 0°Cto +70°C)

SYMBOL PARAMETER MIN7.31 7L2°MAX. " IN7.31 7L35MAX. MIN?317L55 MIN._’31 7L75 UNIT
tuuc Unilocked Multiply Time(@ - 35 - 55 - 75 - 100 ns
tuc Clocked Multiply Time@ — 20 - 35 - 55 - 75 ns
tsp X.Y Input Data Set-up Time® 8 - 10 - 13 - 18 - ns
tup XY Input Data Hold Time®® 2 - 2 - 2 - 2 — ns
tse Ciock Enable Set-up Time? 8 — 8 — 8 ~ 8 — ns
tue Clock Enable Hold Time'® 2 - 2 - 2 - 2 - ns
tewn Clock Pulse Width High® 9 — 10 - 15 - 20 — ns
towe Clock Pulse Width Low® 9 - 10 - 15 - 20 — ns
tepe Clock Qutput to P - 18 - 25 - 30 - 35 ns
tena 3-State Enable Time!" - 18 - 25 - 30 - 35 ns
tos 3-State Disabile Time " - 15 - 22 - 25 - 30 ns

NOTE:

1. Transition is measured +500mV from steady-state voltage with loading specified in Figure 1. Vy=0Vand26V.
2. lg. = 32mA and loy = -0.8 mA during AC tests.

AC ELECTRICAL CHARACTERISTICS ~ MILITARY (Voc = 5V £ 10%, Tp= -55°Cto +125°C)

SYmBOL PARAMETER MIN7.317L25MAX. MIN7.317L40MAX. IJIIN?:H-"-65 AX MIN.7317L90MAX. N
tauc Unlocked Muitiply Time 2} - 38 - 60 - 85 - 125 ns
tuc Clocked Multiply Time - 25 - 40 - 65 - 90 ns
tso X.Y Input Data Set-up Time (2 12 - 15 - 20 — 25 - ns
Yo X,Y Input Data Hold Time @ 2 - 3 - 3 - 3 - ns
tse Clock Enable Set-up Time @ 12 - 15 - 5 - 15 - ns
te Clock Enable Hold Time® 2 —- 3 - 3 - 3 — ns
town Clock Pulse Width High'® 10 - 12 - 15 - 25 — ns
towL Clock Pulse Width Low® 10 - 12 — 15 - 25 - ns
tapp Clock Output to P2 - 20 - 25 - 30 - 40 ns
tena 3-State Enabtle Time!" - 20 - 25 - 30 - 40 ns
tos 3-State Disable Time (1) - 18 - 22 - 30 - 35 ns

NOTE:
1. Transition is measured +500mV from steady-state voltage with loading specified in Figure 1. Vy= 0Vand 26 V.
2. 1oL = 3.2mA and oy = -0.8 mA during AC tests.
10 5000
AC TEST CONDITIONS OUFRuT °TWV1
Input Pulse Levels GND to 3.0V 40pF Vx
Input Rise/Fall Times 3ns |
input Timing Reference Levels 1.8V L
Output Reference Levels 1.5v -
Output Load See Figure 1 Figure 1. AC Output Test Load (V, = 2.0V except
for tpig and tena)
DATA 'A'A'Aﬂ'A" = ‘WA’A‘A‘A‘ .
WeuT VAV MAWA_ THREE-
|ﬂsu-l. w— contasE o
3V
cLOCK }l 15V e
e ov SHREE. __m IGH-IMPEDANCE [ sy
STATE
HIGH-IMPEDANCE
Vor +05 C -15v

Figure 2. Set-Up And Hold Time

Figure 3. Three-State Control Timing Dlagram
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IDT7317 16 x 16-BIT PARALLEL
CMOS MULTIPLIER WITH 32-BIT OUTPUT MILITARY AND COMMERCIAL TEMPERATURE RANGES
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Figure 4. IDT7317 Timing Diagram

RECEIVE MSP AND LSP,

I e} e o ] '
DATA DATA OUTPUT
TOXY TO MSP, LSP
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RECEIVE MSP AND LSP,
[} — e - l
DATA DATA OUTPUT
TO XY TO MSP, LSP
REGISTERS REGISTERS

Figure 5. Simplified Timing Diagram-Typical Application
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IDT7317 16 x 16-BIT PARALLEL CMOS

MULTIPLIER WITH 32-BIT OUTPUT

MILITARY AND COMMERCIAL TEMPERATURE RANGES

BINARY POINT
X5 X1af X 13| X12] X 19 X10] X 0| X 6 | X 7[X6|X 6 | X a | X a|X 2| X 1| X o] SIGNAL
_20 2-! 2-2 2-:! 2-4 2-6 2-8 2-7 2-8 2-9 2-10 2—|| 2vl2 ~13] - 14| 2~|5 DIGIT VALUE
x Yao]Y 14| Y 1] Yi2]Y 14 Y 10]Y oY @ {Y #[Y oY &Y a|¥ a]Y 2]¥ 1|¥ o] siGNAL
_20 2-' 2-2 2-3 2-4 -&] -6 2-7 2-8 2-8 2-10 SV E - 12] 18] ; v4 245 DIGIT VALUE
P:II F:IOPZBPZOP27P29P2!P2¢P2:IP22P ZlPZOPIEPIGP|7P|!P\BP|4P13P|2P1|P|0P0 PB PTP! P 5 Pl PG Pz Pl PO SIGNAL
5! 2o 2! 2-2 2-3 2-4 24 2-0 2-7 2-5 z-a z-uo 2-n z-iz 2-13244 z-vs 240 2-17 2-|e z-w 2-zo 241 2-22 z-2:9 2¢4 z.a 2'“ z-zv 2-29 z.ze iso DIGIT VALUE
MSP LSP
Figure 6. Fractional Two’s Compl t Notati
BINARY POINT
>
x!ﬁ x!‘ x|3 xIZ,(H ><1(‘.ix9 XS x7 XG XB x4 XG XZ xl x0 SIGNAL
2_, 2_2 2.3 2.4 2.5 .6 2.7 2.9 2-9 2-1u 2 M 2-12 z-m 2—14 =18 2—|s DIGIT VALUE
X Y!GYM Y|3VIZYI|Y1('.!V9 YG v7Y5 \ 5 Y4 Ya Y2 Y‘Yo SIGNAL
2.1 2-2 2-9 2-4 2v3 2-3 2-7 2-3 2—9 ;10| -1 - 12 24!3 =14 -18] -18 DIGIT VALUE
Pm PBO PZG PZB P27 Pae Pzﬁ P!A PZG P22 le P20 Pl. PIB P‘7 P!O PIB P14 P!G P‘IZ PII PIO Pﬂ Pl P1 PB PG Pl P:‘ Pz P1 PD SIGNAL
»2-1 2-2 2-:! 2—‘ 2-5 2-0 2-7 2—8 2-9 2—‘02-|| 2—!2 2—!3 éu é|0 213 -217 218 2-19 z-zu 2~2| 222 2-& -224 z-zez-a 2-27 2—20 229 éao 2-3‘ 2-3& DIGIT VALUE
MSP LspP
Figure 7. Fractional Unsigned Magnitude Notation
BINARY POINT
]
X sl X X X X X, ol X X X iXglXx X X XX |X SIGNAL
15( ™14 13| 12| 11 T 10 8 8 7| 8 5 4 3 2 1 o awo's PLEMENT)
_20 2.| 2<2 2-3 -4 2-5 2—8 7|0} 8510 2-‘1 2—12 ;131214 2-!5 DIGIT VALUE
X Vv.’oYquleYnYstYa MEATIM 5 Y Y3Y2y1vo SIGNAL
T2 a3l 2l ol =l o o o o il ol ol el sl el (UNSIGNED MAGNITUDE)
P E3ni P Bl P ik 3 P30 Pl P E0d P i Pl P P
_ P31 PQO Pza PEB P27 PZS PzﬁPEI PZS P22 P 2% onPme P|7 PIBPIE P!A Pw P|2 P" P\D PB PG P7 PS P 8 P‘ PG PZ P‘ Po SIGNAL
_20 2-\ 2~2 2-3 2-4 2-6 2-82 -7 2-8 -9, -0 -1 2-‘1 -1 2-14 2-1% -218 2-11 2-18 2—!9 2-& 2-21 2«22 ;29 ézn 2-222-28 2-27 2-20 ;29 ) - 30| 2-3\ DIGIT VALUE
MSP LsP
Figure 8. Fractional Mixed Mode Notation
BINARY.POINT
xlﬁ XM x13 XIZXH x!oxﬂ x8|x7 XB XS x4 XG xz x! xO SIGNAL
15| 14| 13 |12 " 10 9 B 7 8 s 4 3 2 1 o
2 2 27 J2" J2 JeJa | o' [aTf27 |27 27 {2 |2 |27 | DieTVAWE
Ys]Y1a[ Y 10] Yi2|Y 1Y vo]Y oY o [Y 7[Y &Y 6 |Y a{Y o] 2]Y 1Y of siGNAL
X 15 14) 13 (12 11 10 9 -] 7 L] 5 4 3 2 1 °
-2 |2 2 2 2" fo |2 j27 |20 {27 |2" |2 |2 | DiGITvaLue
P3| P:ID PZB st P27 Pze Pz.'. PzA Pza P22 PZI PZO PIB P\E P|7 PIS PI." PI‘ P!S PIZ PH P!O Pﬁ FB P7 FS P5 F‘ PS P! PI Pu SIGNAL
n 30| 20| 26 27)| 28| 25| 24 23f 22| 1 20 | 19 18 | 17} 181 15 14 18] 12 11 10| e L3 7 L] L] 4 3 2 1 0
-2 ]2 |2 27 )2 PR F - DI - P - - - R I e A 22222'222220“3"‘”"-“5
MSP LSP
Figure 9. Integer Two’s Compl t Notati
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IDT7317 16 x 16-BIT PARALLEL
CMOS MULTIPLIER WITH 32-BIT QUTPUT
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BINARY POINT
x‘ﬁ x|4 x!ﬂ x‘ZXH x‘OXB xG x'l XG xﬂ xl xa XZ xl xo SIGNAL
2002 12% {2227 |2°]2° [o° |7 [2° |2* |2* |2 [2 2 |2 o] oomvarce
X Yis|Y 14| Y 13| Va2l Y 1f V1ol Y oY 0 |Y 2[Y 6|V 6 |Y o |¥ of¥ 2|¥ +|¥ o] siGMAL
292 2° |22 )20 [2° |2® |Z |2® [2° [ |2 |2 |2 |2 °] oierrvawe
%1 |Ps0 |P 20 (P26 P27 [Pae [Pas|Pea |Poo |22 [P 21 [P20 [P1s |Pie |Piz [Pre [Rs [Pra [P1a [Pz [Pri [Pio [Po [Pe [P5 [Pe [P s [P Pa [P2 |Py [P, | SIGNAL
= o
23! 230 229 fs 227 228 22& 224 223 2?2 221 220 215 2'8 2]1 2!8 ZIB 214 213 2‘2 2” 2‘0 2° P 2'l 2! 2 24 2:! 22 2‘ 2 DIGIT VALUE
MSP LsP
Figure 10. Integer Unsigned Magnitude Notation
BINARY POINT
p
SIGNAL
x\ﬁ de XIG XIZXH x10x9 XB x7 x! x5 xd x:) x2 X‘ XO %:‘O'S
15| 1a]| 33 | q2])31 |.10].0 |8 a|.s |4 2 1.1 |, o] COMPLEMENT)
2% 2% | 2° |22 2" (20]2° [o° | [o° [2° |o* |2 |2 |2 [2 OfSonriEMER
SIGNAL
xYwYuY‘aYuYquYeYavaaYsYdYaYathu,, D
MAGNITUDE)
215 2l4 213 J2 21! ZID 23 28 i 25 26 24 25 22 2‘ 2 o DIGIT VALUE
PS! PSO PZO Pzn P27 PZB P25 pzn PZG P22 P2| PZO PII P‘B P17 Plﬂ P|5 P14 P13 P12 P|| P10 PB PS P7IPG Pﬁ P4 P3 PZ PI PO SIGNAL
N 0
_231 230 229 z'es 27 2& 225 224 223 222 22‘ 220 2|B 218 2‘7 218 2‘6 2‘4 2l3 2\2 211 2\0 29 25 27 IZG 25 24 23 22 2] 2 DIGIT VALUE
MSP LSP
Figure 11. Integer Mixed Mode Notation
ORDERING INFORMATION
XXX XX XXX XX X
Device Type Power Speed Package  Process/
Temperature
Range
BLANK  Commercial (0°C to +70°C)
B Military (-565°C to +125°C)
Compliant to MIL-STD-883, Class B
[ J Plastic Leaded Chip Carrier
—l G Pin Grid Array
l 20 25
30 Commercial (tye) 40 Military (tyc)
55 65
75 90
}
— 1 L Low Power
"' 7317 16 x 16 Multiplier
p
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