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16 x 16-BIT PARALLEL IDT7216L

dt CMOS MULTIPLIERS IDT7217L

FEATURES:

16 x 16 paralle! multiplier with double precision product
20ns clocksed multiply time
Low power consumption: 120mA

Produced with advanced submicron CEMOS high-
performance technology

e |DT7216L is pin- and functionally-compatible with TRW
MPYO016H/K and AMD Am29516

e IDT7217L réquires only single &lock with register enables
making It pin- and functionally-compatible with AMD
Am29517

Configured for easy array expansion

User-controlled option for transparent outp(Jt register mode
Round controf for rounding the MSP

Single 5V power supply

Input and output directly TTL- compatible

Three-state output

Avallable in plastic DIP, Shrink-DiP, Fine-Pitch LCC, LCC,
PLCC, Flatpack and Pin Grid Array

Military product compliant to MIL-STD-883, Class 8

e Standard Military Drawing# 5962-87531 Is pendlng Ilstlng on
this function, Refer {o Section 2/page 2-4.

DESCRIPTION:

The IDT7216/IDT7217 are hlgh-speed low-power 16 x 16-bit
muitipliers ideal for fast, real time digltal signal processing applica-
tions, Utilization of a modiﬂed Booths algorithm and IDT's high-
performance, submicron CEMOS technology, has. achieved
speeds comparable to bipolar (20ns max.), at 1/10th the power
consumption.

The IDT7216/IDT7217 are Ideal for applications requiring high-
speed multiplication such as fast Fourler transform analysls, digital
filtering, graphlc display-systems, speech synthesis and recogni-
tion and in any system requiremenit where multiplication speads of
a minl/microcomputer are Inadequate.

All input registers, as well as LSP and MSP output registers, use
tha same positive adge-triggered D-type flip-flop. in the IDT7216,
there are independent clocks {CLKX, CLKY, CLKM, CLKL) assocl-
ated with each of these registers. The ID‘I7217 has only a single
clock Input (CLK) and three re%l}%t_grenables, ENX and ENY contro]
the two Input registers, while controls the entire product.

-The IDT7216/IDT7217 offer additiona! flexibility with the FA con-
tral and MSPSEL functions. The FA control formats the output for
two's complement by shifting the MSP up one bit and then repeat-
ing the sign bit inthe MSB of the LSP, The MSPSEL low selects the

MSP to be avallable at the product output port, while a high selects

the LSP to be available. Keeping this pin low will ensure compau-
billty with the. TRW MPY016H.

The IDT7216/IDT7217 multipliers are manufactured In-compli-
ance with the latest revision of MIL-STD-883, Class B, making them
Ideally suited to applications demanding the highest level of per-
formance and reliability.
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PIN CONFIGURATIONS -

OOND NP WN =

IDT7216
64 Xs
6311 Xe
62[1 X;
61[0
60[1] Xo
59{0 X0
58[1 X4
Xsz
Xia
Xia
X1a
CLKX
RND
XM
P64-1 o
lcc
C64-1 Veo
GND
GND
FT
FA
OEP
CLKM
P‘ﬁ' Pi“
140 Poo
Pia, P2
P2 Pag
1 P27
Pyo. P2g
o Pa2s Xe 11
Pg, P2¢ X B2
64-PIN DIP X 14
TOP VIEW ‘s
£]6
ClK 7
ENY ) 8
Po Yo ]9
P, Y, B
Pa, Ys C
Pa Yo
Ps. Y5 &
PQI YB
7 Yz
Psl YB
Pﬂl Y‘
PlOl YIO
Py Y1y
Piz Yiz
P Yy I
P“l Y“
Pre. Yis
Po, Pis
Py Py O
P2, Pig
Py, Pig O
« Pzo
Pg, P2y O
s P2z
Py, Py [

-IDT7217

QAARPARAARSABRD

P64-1
&

Po, P2y

64-PIN DIP
TOP VIEW
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P Ta alanteln a b
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«[ENR)/CLKX O
RND

__. OEP
*(ENP)/CLKM [
N/C O

Py Par O
Pia. Poo O

Pyo. Pae [

2l
nanj

- 45 -7

1IDT7216/IDT7217

68-PIN SHRINK-DIP
TOP VIEW

OEC
CLKU/(CLK)*
CLKY/(ENY)*
N/C
pOI YO
PuYy

* (IDT7217 Pin Designation)
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PIN CONFIGURATIONS (CONTINUED)

IDT7216/IDT7217

T 45-01

1 NC | X | Xis | RND | vy | Voo | GND | FT | TEP
10 | Xy | X | X |GHXO %y | Voo | onD |WEPSEL| A [CHMO Ne
09 Xe | X0 Pso: Ra | Par Ris
08 Xy | Xg Pog Rz | Poae Fig
o7 X5 | Xg Poge Ro | Pore Ry
06 Xs X4 G68=2 ,P24' Pa | Pose Py
05 X, X, | Pozi Po | Py Py
o4 | OEC |- xq4 Poor Py | Poye Pg
CLKY or| CLKL of Pig: P2 | Pio: P
03 ks 18 F2 | Fioe F3
02 NG | YorPo | YaeP2 | YauPy | YouPe | Yo:Ps | Yior Fio] Yz B2 | Yiar Ra Pig- Fo | P Py
01/,. YoPy | YauPy | YauPs | Y Pp | Yo Py | YRy YiaRa| Yis Rs| NC
Pin1 A B c D E F G H - J K L
Deslignator
*Pin desighation for [DT7217
PGA TOP VIEW
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ABSOLUTE MAXIMUM RATINGS'" RECOMMENDED DC OPERATING CONDITIONS

NOTE:

1. Stresses greater than those 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 Indlcated in the operational sections of this
?eclﬁcaﬁon Is notimplied. Exposure to absolute maximum rating con-

iions for extended periods may affect reliability.

DC ELECTRICAL CHARACTERISTICS-FAST
(CommerclalVog = 5V +10%,Ta = 0°Cto +70°C, Miltary Vo = 5V $10%, Ta = -65°C to-+125°C) for Commercial clocked multiply times of
20, 25, 35, 45, 65, 65ns or Military, 25, 30, 40, 65, 65, 76ns .

SYMBOL| __ RATING __| COMMERCIAL [ MILITARY | UNIT SYMBOL] - . PARAMETER Mii.| TYP. | MAX.| UNIT
Terminal:Voliage v, Mil pplyVoltage 45 | 60 | 88 V

Vigrm  |with Respect to | -0.5t0 +7.0 |-06t +70[ V ceM ,,““'V§”pp'y L :
GND Veo Cpmmerqlgl Supply Vollage | 4.5 | 50 | 65 V
Operating GND | Supply Voltage o} o 0 v

T - Oto+70 |-55t0 +126]. ° - - -

N Temperature 2 , c Va | input High Vottage 20] = | = | v

Tans | b 5510 +125 [-B5t0 +135| °C [V [inputLow Vohage 1T = Tos| v

Toa  |Tomaeraturo 8510 +726 |-65%0 +188| °C T - L‘ 5 -/

lor  |DC Output Current 50 50 mA .

SYMBOL PARAMETER TEST CONDITIONS O . | i, oyl e, | UNIT
Iyl Input Leakage Current Voo = Max., Viy =0toVeo - - - 10 | - - 20 A
ol | Output Leakage Current HIZ.Vog = Max, Vour = 0toVeg | = — 10 | = =~ 20 A
lect® Operating Power Supply Current Outputs Open Measured at 10MHz!?| - 40 80 | - 40 100 “mA
lecat Quiescent Power Supply Current Vi 2 Vir Vi S Vi - 20 40 | - 20 50 mA
loco2 Quiescent Power Supply Current VN 2-Vee =02V, Viy < 0.2V - 4 20 | - 4 25 - mA
leo/! 23 | Increase in Power Supply Current MHz | Veo = Max., f > 10MHz - = 4l - = 6 mA/MHz
Vou | Output High Voltage ] Voo = Min., foy = -2.0mA° Je4a - - - |24 - - v
Vol | Output Low Voltage Voo = Min,, I = 4mA - - o4l - - 04 y

NOTES: o ' )

1. Typical implies Vog = 5Vand T, = +25°C, :

2. lcc Is measured at 10MHz and \fN = 0to 3V, For frequencles greater than 10MHz, the following equation s used for the commaercial range: log= 80 +
A(-10)mA; for the military range, lec= 100 +- 6(1-10). 1 = operating frequency In MHz, { = 1/tuucfor IDT7216 and { = 1/tyc for IDT7217,

3. For frequencles greater than 10MHz.

4, lo, = 8mA for tyc = 20 1o 55ns

DC ELECTRICAL CHARACTERISTICS-SLOW

(CommerclalVeg = 6V £10%, Ta = 0°Cto +70°C, Military Voo = 5V +10%, Ta = -86°Cto +125°C) for Commercial clocked muitiply times of
75, 95, 140ns or Military, 90, 120, 185ns

SYMBOL PARAMETER TEST CONDITIONS Mlﬁ.OM'hl'nYE;zglh:kX ] MIN'.Ml;‘Jl“\F)YMAX., UNIT
Iyl input Leakage Current Voo = Max,Viy = OtoVgg - - 2 - - 10 pA
ol | Output Leakage Curent HIiZ Voo = Max, Vour =0foVee [ = =~ 2 | -~ = 10 DA
lc® | Operating Power Supply Current Outputs Open Measured at 10MHZ®| ~ 30 60 | - 30 80 mA

leegr | Qulescent Power Supply Current Vi 2 Vi Ve < Vi - 10 30|~ 10 3 mA
locaz | Quiescent Power Supply Current | Vin 2 Voo =02V, Viy < 02V - 01 10} - - 10 20 mA
leo/t 23) | Increase In Power Supply Current MHz | Voo = Max., { > 10MHz - - 4 | - - 6 | mA/MHz

Vou Output High Voltage Vog = Min., gy = -2.0mA 2 - - |24 - - v
Vs Output Low Voltage Veg = Min,, I = 4mA - - 04| - - 04 v

NOTES: ' ) ' )

1, Typleal ImpliesVee = 5Vand Ty = +25°C,

2. Igg Is measured at 10MHzandViy = 010 3V, For frequencles greater than 10MHz, the following equationis used for the commercial tange; log = 60 +
4{f-10)mA, where { = operating frequency In MHz; for the military range, loo = 80 + 6(f-10) where { = operating frequency In MHz,

3. For frequencies greater thary 10MHz.

7-59




INTEGRATED DEVICE 97 DE[jusase?y noowgea v [

4825771 INTEGRATED DEVICE 97D 01923 3}
IDT7216U/IDT7217L 16 x 16-BIT
PARALLEL CMOS MULTIPLIERS ) MILITARYAND COMMERCIALTEMPERATURE RANGES
CAPACITANCE (Ta= +25°C,f = 1.0MHz) ) Vee ‘/ S
symBoL]  PARAMETER() | CONDITIONS | MAX. | UNIT
— Ci Input Capaciance Viy = OV 10 pF 8100 ——
Cour | Output Capacitance | Voyr = OV 12 | pF 10 To 5000
NOTE: i ) i . OUTPUTO - OUTPUT O———7—"VWNV—
1. This parameter is. sampled and not 100% tested. PIN | PIN
7 40pF == ) 14K 40pF - Vg
AC TEST CONDITIONS i
" Input Pulse Levels ) ) GND to 3.0V S J_
Input Rise/Fall Times 3ns = e
Input Timing Reference Levels 1.6V
Output Reference Levels 18V Figure 1. AC Output Test Load  Figure 2. Output Three-State
Qutput Load . See Figures 1 and 2 Delay Load (Vx = OV or 2.6V)

- - 3v
THREE-
an SN — VN o —
‘.__ o GONTROL tos
i , C
o

- tena
- - v OUTPUT : HlGH IMPEDANCE /
cLOCK . , 15V THREE-
iNPUT , STATE \_
- . e OV -

NOTE: -
1. Dlagram shown for HIGH data only,Output transition may be opposte sense.

Figure 3. Set-Up And Hold Time Figure 4. Three-State Control Timing Diagram

AC ELECTRICAL CHARACTERISTICS COMMERCIAL(” {Voc= 5V £10%, Ty = 0°C to +70°C)

7216120/25 7216L35/45 72161.55/65 7216L75/90 72161140
SYMBOL PARAMETER 7217120/25 72171.35/45 | 7217Ls5/65 7217L75/90 72170140 | UNIT
) MIN. MAX,| MIN. MAX.| MIN, MAX.| MIN. MAX. |MIN, MAX.
tuuc Unclocked Multiply Time. -~ 30138 - 85/65 | —  75/88| — . 100/125] - 180 | ns
tuc Clocked Multiply Time | - 20/25 | — 35145 | -~ = s55/65| - 75/90 | — 140 ns
ts X, Y; RND Set-up-Time 10/12 — {12115 - | 20 - {28 - |25 - ns
ty X, Y, RND Hold Time 072 ~ 13 - 3 ~ | 20 - ]o - ns
trwn Clock Pulse Width High 9/10 - 1015 - 15 - | 20 - {25 - ns
tewL Clock Pulse Width Low . lono ~ s - | 20 - |2 - |25 - ns
tppSEL MSPSELfo ProductOut -~ | — 18/20 | ~ 25 | - 25/30| — 30/35 | - 40 | ns
teoe Output Clockto P = 18/20| — 25 - 30 | - e A0 ns
teoy Qutput Clock to Y = 18/20 | — 2 | - 30 | - 3B |- 40. ns
tena 3-State Enable Tima® - 18/20 | — 25 - 30/35] — 35 |- 40 ns
tois 3-State Disable Time (2 - 15H8| - 22 - .25 | — a0 |- 40 | ns
ts ﬁ‘g%‘;;ag’n'?,,s""up e | g0 - |10 - |10 - | = - los - | ns
O O O IERE I ER
" | clock Low Hold Time - - i
tuor CLKXY Relativa to CLKML ) - |0 - 0 - lo - |o - - ns
(IDT7216 only){)
NOTES:
1. l‘l(;:lr(\:gre that the correct product is entered In the output registers, new data may notbe entered into the registers before the output regls(ers havebeen

2. Transition Is measured +500mV from steady state voitage with loading specified.in Flgure 2.
3. For test load, see Figure 1.
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AC ELECTRICAL CHARACTERISTICS MILITARY © (Voo= 5V 410%, Ta = ~85°Cto +125°C) ,
7216L25/30 7216L40/55 7216L65/75 . | 7216L90/120 7216L185
SYMBOL PARAMETER 7217L25/30 7217L40/55 7217L65/75. | 7217L90/120 72171185 uNIT
- ] ) MIN. MAX.| MIN, MAX.| MIN. MAX.| MIN, MAX, [MIN. max.| s
tmuc Unalocked Multiply Time - . 3843} - 60/75 | — 85/95] — 125/160} ~ 230 | ns
tus ___Clocked Multiply Time ____ = o5/30| — —  40/58 1 - 6575 | — 90/120 |~ . 186 | ns
ts X, Y, RND Set-up Tirie. | 12 ~ 520 -l - J30 - 130 - | ns
th X, Y. RND Hold Time ___ 2 - 13 - 3 ~Jonw - _lo - ns
tewi Clock Pulse Width High 10 - | 15 — 15 =~ |25/30 - 30 = ns
e Clock Pulse Width Low 10 ~ 115 - 15 — {2530, - 13 - ns
tpogeL 'MSPSEL to Product Out - 20 | - 25/30 | — 3 | - 0 |- 45 ris
teoe Output Clock to P ] - 20 | — 25/30 | - 30/35| - 0 |- 45 ns
teoy Output Clock to Y _ ) - 20 | - 25/30 | - 30/35) —~ . 40 | -~ 45 ns
tena 3-State Enable Time(? - 20 | - 25 = 3s/a0] — 40 | - 45 ns
s 3-State Disable Time (2) - 18 | ~ 26 | - --.25 | - S 40 |- 45 | ns
's Do e |10 - lens - | 15 - | 9 - |a - | ns
ty gg:gl;;;aglﬁy;-iold Time - 2 - 3 _ 3 - 3 - 3 ~ ns
t Clock Low led Time .
HCL. CLKXY Relative.to-CLKML 0 - 0 - 0 - 0 - 0 - ns
_(IDT7216 only)(1 ] - ; -
NOTES: ) o : - ]
1. If;gg:gre that the correct product is entered In the output registers, new data may riot be entered Into the registers before the outputregisters have been
2. Transition is measured +500mV from steady state voltage with loading specified In Figure 2, 7

. 3. For test load, see. Figure 1,

‘—"'tPWH_’I thoL [+

CLIX
CLKY

INPUT Xy, Yy,
RND

towe
XXX XXX
MG = ™

CLKM |
CLKL

i
QXXX

XXXXXXKKXX

i |+ teoy
oureury - XX XXX X XXX I’IOZOIOX’I’Z’I’I’IQXOIO

CLKM
CLKL

—F
" ANNANNNNNNNNNNNNNN]
XXXXRXRXXXXKRRKXXXXX XXXXX)

OUTRUT P

thue

Figure 5,.1DT7216 Timing Diagram
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TS o7

|<—(PWH——>| ’

| oK

‘ fe—ts—sfe—n] t, |+ to —> 7
mm \\\] , r/////////////////////
s XK T YR AR LKIKKIXEK

fe—te—epe—r
AMAMNNNN]

P

m TURIRS

ourpury - X X XXX X XD N
R U
1 POSEL
7R ANNANNMNAMMNANMANNNNGNYNY |
oureur e XXX X KKK KRR
o ™ tuuc T
Figure 6. IDT7217 Timing Dlagram
| et —n|
. o SECEVE NS Omse
DATA DATA OUTPUT
TOXY TO MSP, LSp
.. REGISTERS REGISTERS
"IDI" tmL(lnﬁzls) VD‘ _RECE\E M_sﬂO_F_‘ l-_si'
DATA DATA OUTPUT
TOXY TO MSP;-LSP
REGISTERS REGISTERS

Figure 7, Simplified TIming Dlagram-Typlcal Application
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SIGNAL DESCRIPTIONS
INPUTS!

X (K45 through X,)

Sixteen Multiplicand Data Inputs.
Y (Yys through Yy )

Sixteen Multiplier Data Inputs. (This Is also an output port for
Piso)

INPUT CLOCKS (IDT7216 ONLY)
CLKX

The rising edge of this clock loads the Xy54. data input register
along with the X mode and round registers. .

CLKY

The rising edge of this clock loads the Y5 data Input register
along with the ¥ mode and-round registers.

CLKM
“The rising edge of this clock loads the Most Significant Product
(MSP) register.
CLKL :
Therising edge of this clock loads the Least Significant Product
(LSP) register.

INPUT CLOCKS (IDT7217 ONLY)
CLK

The rising edge of this clock loads all registers.
ENX

Register enable fortha X5 data Inputreglster along with the X
mode and round registers.

ENY

Register enable for the Yis¢ data Inputregister alongwiththeY -

mode and round registers.
ENP

Register enable for the Most Significant Product (MSP) and -

Least Significant Product (LSP).

CONTROLS
Xyus Yu (TCX, TCY))
Mode control Inputs for each data word, A LOW Input desig-

nates unsigned data input and a HIGH Input designatestiwo's
complement. :

NOTE:
1. TRW MPY016H/K pin designation. \

T-43-07

FA (RS))

When the format adjust control is HIGH, a full 32-bit product Is
selected. When this control is LOW, a left-shifted 31-bit product is
selected withtha sigribit replicated in the Least Significant Product
(LSP). This contro! is normally HIGH except for certaln fractional
two's complement applications (see Multipller Input/Output
Formats). i
FT

When this control Is HIGH, both.the Most Significant Product
(MSP) and Least Significant Product (LSP) registers are
transparent,

OEL

Three-state enable for routing LSP through Y, /LSPy; port.
OEP

Three-state enable for the product output port.

RND

Round control for the rounding of the Most Significant Product
(MSP). When this control is HIGH, a ong Is added to the Most Sig-
nificant Bit (MSB) of the Least Significant Product (LSP). Note that
this bit depends on the state of the format adjust {FA) control. If FA
is LOW when BND Is HIGH, a one will be added to the 218 bit

(P14 ). I FA s HIGH when RND Is HIGH, a one will be added to the |

2-16 bit (Rs). In éither case, the LSP-output will reflect this addition
when RND is HIGH. Note also that rounding always occurs In the
positive direction which may introduce a systematic blas. The RND
Input Is reglstered and clocked in at the rising edge of the logical
OR of both CLKX and CLKY.
MSPSEL )

When the MSPSEL Is LOW, the Most Significant Product (MSF)
is selected. When HIGH, the Least Significant Product (LSP) Is
avaliable at the product output port.

OUTPUTS
MSP (P, through R,)
Most Significant Product output.
LSP (Pys through F,)
Least Significant Product output.
Y50 /LSPoyy - (Y;s through Y, or Py through P, )

Least Signiticant Product (LSP) Output available when OEL Is
LOW. This Is also an output port for Y54
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X osl Xa] X 1] Xy2| X 1a] Xao] X o | X 0 | X 7} X 6| X s |X o [X a|X 2| X 1] X o SIONAL

4s-o1

2027202 |22 a4 28 28 |2 7o 20 o 02 M |5 12 s ]2 ) Dre vaLLE "

BINAR( POINT

volY 14 Y 10l VaaY 11fY 10]Y oY o |Y 7]Y al¥ s]Y alY oY 2{¥.1]Y o] stanAL

P P Pt P P Pk Pl PO Pk Pl P Pl P 0 E A P -0 7N

Pas |Pao |P 20 |Pas [P271P26 [P 26 |P2s [P2a|Pez [P 21 |P 20|P 10 [P1e|Piz|P1e |Pis {Pra [P 15{P12 |P11[Pro{Po |Fo |P7[Ps {Pe [Pa [Pa [P2 1Py [P SIGNAL

. . . N IR . . 12| - 19] <14} = A N Li0] - .21} 22| .20 -24] .28 -28],.27| .28 - 20} 00| &
-zozlzlz 23242620272‘252|°2||2‘22|32‘421°_202|52|7é|9 19] 20| - 21 222202 P 3 292 P DIGIT VALUE

MsP . i - SP . .
Pay|P olP z0]P 20{P 24P 28|P 24P 24{P 2qP22|P 21|P 2dP 1P 1P 14P 1 PwPMP';szPnPwPoPa PoPelP slP 4[PalP 2|P s
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Figure 8. Fractional Two's Complement Notation
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Figure 9. Fractional Unsigned Magnitude Notation MANDATORY
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Figure 10, Fractional Mixed Mode Notation MANDATORY
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Figure 11. Intager Two's Complement Notation
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*In-this format an overflow occurs In'the auemtﬁted multiplication of the two's complement number 1,000, . . 0 with 1,000.0 ylelding an errornieous
product of ~1 in the fraction case and -2%in the Integer case.
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Figure 12. Integer Unsigned Magnitude: Notation MANDATORY
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Figure 13, Integer Mixed Mode Notation MANQATORY
ORDERING INFORMATION
DT XX XX XX XX X
Device Type Power  Speed Package- _ Process/
Temperature
Range
l BLANK = Commercial (0°Cto +70°C) ~
- 1B Military (-55°C fo +125°C)
Compliant to MIL-STD-883, Class 8
P Plastic DIP
" XC - Shrink-DIP
(o] Topbraze DIP )
J Plastic Leaded Chip Cariier
XL - Fine-Pitch LCG (.025 Centfers)
L _Leadless Chip Carrler
F Flatpack
G- Pin Grid Array
20 256
25 30
35 40
45 55 -
55 Commercial (tue) 65 Military (tye)
65 75
75 0
90 120
140 185
I L Low Power
{ T 16X 16 Multpler
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