16 x 16-BIT PARALLEL CMOS IDT7210L

MULTIPLIER-ACCUMULATOR IDT7243L

Integrated Device Technology. Inc

FEATURES: DESCRIPTION:
e 16 x 16-bit parallel multiplier-accumulator with selectable The IDT7210/7243 are high-speed, low-power 16 x 16-bit paral-
accumulation and subtraction lel muitiplier-accumulators that are ideally suited for real-time

digital signal processing applications. Fabricated using CEMOS

High- d: 35ns muitiply-accumulate tim o .
¢ High-spee ultiply ate time silicon gate technology, these devices offer a very low-power alter-

e IDT7210 feature;. seleptable a}ccumulation, subtraction, round- native to existing bipolar and NMOS counterparts, with only 1/7 to
ing and preloading with 35-bit result 1/10 the power dissipation and exceptional speed (35ns maxi-

e IDT7243 features selectable accumulation, subtraction and mum) performance.
rounding with 19-bit result Pin and functional replacements for TRW's TDC1010J/
. : ; ; TDC1043, the IDT7210/7243 operate from a single 5 volt supply
* IDT7210 s pin and functionally compatible with the TRW 5 are compatible with standard TTL logic levels. The architec-
. . X R ture of the IDT7210/7243 is fairly straightforward, featuring individ-
e IDT7243 is pin and functionally compatible with the TRW ual input and output registers with clocked D-type flip-flops, a
TDC1043 preload capability (IDT7210 only) which enables input data to be
e Both devices perform subtraction and double precision addition preloaded into the output registers, individual three-state output
and multiplication ports for the Extended Product (XTP) and Most Significant Product
e Produced using advanced CEMOS ™ high-performance (MSP) and a Least Significant Product output (LSP) which is mutti-

technology plexed with the Y input. Unlike the IDT7210, the IDT7243 does not
i X have either a preload capability or a Least Significant Product
e Low power consumption (less than 250mW typical) —less than (LSP) output accessible externally.
1/10 the power of compatible bipolar and 1/7 the power of The X and Y data input registers may be specified through
NMOS designs the use of the Two’s Complement input (TC) as either a two’s com-
e Input and output directly TTL-compatible plement or an unsigned magnitude, yielding a full-precision 32-bit
« Sinlo 5V supply ey e St Foci
. . . . - U » I It Lt
. Ayaulable in placsct:lcFand topbrazeglP, SHTNK—DIP, LCC, Fine- (MSP) and Least Significant Product (LSP) —are controlled by the
Pitch LCC, PLCC, Flatpack and Pin Grid Array respective TSX, TSM and TSL input lines. The LSP output can be
e Military product compliant to MIL-STD-883, Class B routed through Yin ports in the IDT7210.

Continued on Page 2

FUNCTIONAL BLOCK DIAGRAM
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IDT7210L AND IDT7243L 16 x 16-BIT
PARALLEL CMOS MULTIPLIER-ACCUMULATOR

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DESCRIPTION (Continued)

The Accumulate input (ACC) enables the device to perform
either a multiply or a multiply-accumulate function. In the multiply-
accumulate mode, output data can be added to or subtracted from
subsequent results. When the Subtraction (SUB) input is active si-
multaneously with an active ACC, a subtraction can be performed.
The double precision accumulated resuit is rounded down to
either a single precision or single precision plus 3-bit extended
resutt. In the multiply mode, the Extended Product output (XTP) is

PIN CONFIGURATIONS

1DT7210
xs 01 7 e4dx,
Xs ]2 6301 x,
Xa O3 623 Xg
Xa O 4 6100 Xio
X2 5 6017 X4
Xy 6 591 X2
Xo O 7 5803 X143
PO.YO ] 8 57: X14
Py.Yy 39 561 Xis
P2, Y2 .4 10 © 550 TSL
Ps,Ya O 11 541 RND
Pa,Ys E]12 53] SuB
Ps.Ys O 13 520 acc
Pe. Yo ] 14 510 CLKX
P7.Yr E 15 50% CLKY
GND 16 4901 vee
Ps,Ys O] 17 P641 48] TC
Po.Yo []18 _& 473 TSX
P10, Yio O 19 C84-1 48[ PREL
P11, Y O 20 45 TSM
Piz2, Y12 21 44[] CLKP
P13, Yia O 22 431 py,
P1a, Y14 O 23 4203 pys
Pis, Yis £ 24 410 Py
Pis O 25 402 Py
P17z [ 26 3907 Py
Pie O 27 3800 p,g
Pig [ 28 370 Pys
P20 [ 29 3611 Py
P21 ] 30 350 Py
P22 ] 31 34 pyg
P23 ] 32 3370 P24
DIP
TOP VIEW

sign extended in the two’s complement mode or set to zero in the
unsigned mode. The Round (RND) control rounds up the Most Sig-
nificant Product (MSP) and the 3-bit Extended Product (XTP) out-
puts. When Preload input (PREL) is active, all the output buffers are
forced into a high-impedance state (see Preload truth table) and
external data can be loaded into the output register by using the
TSX, TSL and TSM signals as input controls.

IDT7243
Xe T 1 643 X,
Xs 02 63 x,
Xs O3 6207 X,
X3 []4 610 X1o
X2 35 60 X414
X, O6 593 X1
Xo OO 7 58 X13
Yo Ol 8 57 X1a
v, 9 561 X1
Y, ] 10 55[0 NC
Y. 8 1 54 RND
Yq O§ 12 531 suB
Ys ] 13 521 ACC
Ys O] 14 5130 CLKX
Y7 E 15 50% CLKY
GND ] 16 49 v
vs O 17 P64-1 4807 T
o1 & 47[1-TSX
Yio O 19 D641 460 GND
Y11 O 20 453 TSM
Yi2 E g 44% CLKP
Yi3 4301 p.
Y1a O 23 4200 poy
Yis ] 24 4103 pjp
Pis ] 25 403 p3,
Pi7 ] 26 3901 pyy
Pis O] 27 381 pyg
Pig ] 28 370 Pog
P20 [] 29 3607 p,y
P21 [] 30 35[0 P
P2 ] 31 3403 pyg
P23 [ 32 3317 P2g
DIP
TOP VIEW
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IDT7210L AND IDT7243L 16 x 16-BIT
PARALLEL CMOS MULTIPLIER-ACCUMULATOR

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

IDT7210
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VIEW
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X0 ] 4 651 X3

X1 05 641 Xz

X12 ] 6 6313 X1

X3 Q7 62 Xo

X1 ] 8 613 NC

X5 ]9 60 Py, Yo

NC [ 10 5900 py, vy

TsLO 1 58 P, Y,
RND [ 12 570 P5, Ya
suB 013 5603 P, Ya
ACC O] 14 5500 ps, Vs
citkx O 15 5400 pg, Ys
CLKY ] 16 5300 Py, Y7
Vee H 17 ces-1  952jd GND
Vec [ 18 513 GND

TC O 19 50 Ps, Y
TSX O 20 491 Py, Y
PREL [ 21 48[3 Pyo . Yio
TSM Ezz 478 Py, Yt
CLKP O 23 46 P12, Yi2

Pas O 24 4500 P13, ¥i3

Pss 25 44 Pia, Y4

P32 [] 26 43 P15, Y15

Ps1 O 27 42[1 Pyg

Ps [] 28 41 Py

P2 [] 29 40 Pss

P2s [] 30 391 Pyg

P27 [ 31 3801 Py

Pz [ 32 3703 Py

P2s [ 33 36 Pao

P2a [} 34 351 pyy
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TOP VIEW
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IDT7210L AND IDT7243L 16 x 16-BIT
PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERC!AL TEMPERATURE RANGES

PIN CONFIGURATIONS (Continued)

{DT7210

" NC | Xs | RND| ACC [CLky| TC [PREL|CLKp| Paa

10 | X3 | a4 | TSL| SUB | CLKx| Vec | TSX| TSM| Pas [ Paz | NC

09 X114 X2 P3o P34

08 | X | Xo P2 | Pag

07 X7 Xs Pz P27

06 X G68-2 P2q | P2s

05 | X3 | X P22 | Pas

04 X1 Xz P2 | P21
) 03 YF(:JO' Xa Pig | Pio
e [oln | w e [ w ] w | ] v e o] o

Y: Y. Y, Y, Y Y- Y:
01 2. 4, s. | GND| Yo. 11, 13, 15,
o P2 Ps Pe R P11 | Pia| Pis NC

Deidmor A B C D E F G H J K L

PGA
TOP VIEW
ABSOLUTE MAXIMUM RATINGS © RECOMMENDED DC OPERATING CONDITIONS
SYMBOL RATING COMMERCIAL| MILITARY | UNIT SYMBOL PARAMETER MIN. | TYP. | MAX.| UNIT
Terminal Voltage Viiltary Supol
with Respect to -05t0 +7.0 |-05t0 +7.0 v V, llitary Supply 45 i 55
Vream oND pec ‘com Voltage 5.0 v
Operatin Commercial
Ta Tomporanire Oto +70 [-55t0 +125] °C Veo Supply Voltage 45 | 50 | 55 | v
GND Supply Voltage 0 0 0 \
Taas L‘r’]’ggeg?a“;’” -55t0 +125 |-65t0 +135| °C ppy Vorad
Viu Input High Voltage 20 - - v
Storage _ . ° V. I _ _
Tsta Temperature 5510 +125 |-65to +150 [} L nput Low Voltage 08 \
lout DC Output Current 50 50 mA
NOTE:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is astress
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.
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IDT7210L AND 1DT7243L 16 x 16-BIT
PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS —FAST
(Commercial Vge= 5V =10%, Ta = 0°C to +70°C, Military Vg = 5V £10%, Ty = -55°Cto +125°C
for Commercial clocked muttiply times of 20, 25, 35, 45, 55, 65, 75ns or Military 25, 30, 40, 55, 65, 75, 85ns}

SYMBOL PARAMETER TEST CONDITIONS s A, | MIN. M x| UNIT
ligt Input Leakage Current Vo = Max., Viy = OVio Vec - - 10 - - 20 HA
ol Output Leakage Current Hi Z, Voo = Max., Voyr = Oto Ve - - 10 — - 20 RA
lec@ Operating Power Supply Current | Outputs Open Measured at 10MHz @ | — 45 90 — 45 110 mA
lecat Quiescent Power Supply Current | Viy = Vi, Viy <V - 20 50 - 20 50 mA
lecaz Quiescent Power Supply Current | Viy = Vg -0-2V, Viy < 02V - 4 10 - 4 12 mA
ot | Bemse PO, Voo = Max. { > TOMHz - - e |- - 8| W
Von Qutput High Voltage Vee = Min, lgy = -2.0mA 2.4 - - | 24 - - v
Vo ¥ Output Low Voltage Voo = Min. g = 4mA - - 04 | - - 0.4 v

NOTES:

1. Typical implies Vo = 5V and Tp = +25°C.

2. lec is measured at 1T0MHz and Vjy = Oto 3V. For frequencies greater than 10MHz, the following equation is used for the commercial range: lec = 90 +
6(f - 10)mA, where f = operating frequency in MHz. For the military range, lsc = 110 + 8(f - 10) where f = operating frequency in MHz, f = 1/t .

3. For frequencies greater than 10MHz.

4. 1o, = 8mA for tyy, = 20ns to 56ns.

DC ELECTRICAL CHARACTERISTICS —SLOW
(Commercial Vog= 5V £10%, Ty = 0°Cto +70°C, Military Vg = 5V +10%, Ta = -55°Cto +125°C
for Commercial clocked mulitiply times of 100, 165ns or Military, 120, 200ns)

SYMBOL PARAMETER TEST CONDITIONS MIN“:O"’}"&'(R,?;:;X. MlN'M"#';‘_'(*,TM ax | uNiT
Tyl Input Leakage Current Voo = Max. Viy = OV to Ve - - 2 - - 10 HA
ol Output Leakage Current Hi Z, Voe = Max., Vour = 0toVec | — - 2 - - 10 HA
lec®@ Operating Power Supply Current | Outputs Open Measured at 10MHz @) | — 35 70 — 35 90 mA
lecat Quiescent Power Supply Current | Viy = Viu, Vi SV - 10 30 - 10 30 mA
lccaz Quiescent Power Supply Current | Viy = Voo -0-2V, Vi £ 0.2V - 0.1 10 | - 0.1 2.0 mA
loc/f 2.3 'S"Lfgg?i%t}f;m&'m Voo = Max., f > 10MHz _ _ s | - - 7 ma/
Vou Output High Voltage Voo = Min., Igy = -2.0mA 2.4 - - | 24 - - v
VoL Output Low Voitage Voe = Min., lg, = 4mA - - 0.4 - - 0.4 v

NOTES:

1. Typical implies Vo¢ = 5V and T, = +25°C.

2. Igg is measured at 10MHz and Vjy= Oto 3V. For frequencies greater than 10MHz, the foliowing equation is used for the commercial range: Icc = 70 +
5(f - 10)mA, where f = operating frequency in MHz. For the military range, | oc = 90 + 7(f - 10) where f = operating frequency in MHz, f = 1/t s .

3. For frequencies greater than 10MHz.
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IDT7210L AND IDT7243L 16 x 16-BIT
PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS COMMERCIAL (Voo = 5V 10%. Ty = 0°Cto +70°C)

7210L45 | 7210L55 | 7210L65 | 7210L75 |7210L100 | 7210L160
SYMBOL PARAMETER 7210L35 | 7243145 | 7243155 | 7243L65 | 7243L75 17243L100 | 7243L160 | UNIT
MIN.MAX.|MIN.MAX.| MIN.MAX.|MIN.MAX.| MIN.MAX.|MIN. MAX.[ MIN. MAX.
tya (@ Multiply-Accumulate Time - 3| - 45| - 8| - 6 | - 75| - 100 - 165| ns
tp@ Output Delay - 25| - 25| — 30 - 35 - 3B - 35 - 40 ns
tenatd 3-State Enable Time () - 25| - 25}{- 3| - 3|~ 3| - 3| - 40 ns
tois @ 3-State Disable Time(" - 25{ - 25| - 3| - 3 |- 3| - 3| - 4| ns
ts Input Register Set-up Time 2 -] ~-]20 —-|28 - |2 —-]26 — |30 - ns
ty Input Register Hold Time 3 - 3 -1 3 - 3 - 3 - 0 - 0 - ns
tew Clock Pulse Width 0 - |1 -—-|20 —-}25 - |25 -|25 - |26 - ns
NOTES:

1. Transition is measured +500mV from steady state voitage with loading specified in Figure 2.
2. See Test Load Figure 1.
3. See Test Load Figure 2.

AC ELECTRICAL CHARACTERISTICS MILITARY (Vcc = 5V £10%, T4 = -55°Cto +125°C)

7210L55 | 7210L65 | 7210L75 | 7210L85 | 72101120 | 72101200
SYMBOL PARAMETER 7210L40 | 7243155 | 7243L65 | 7243L75 | 7243L85 | 7243L120 { 7243L200 (UNIT
MIN.MAX.|MIN.MAX.|MIN.MAX.| MIN.MAX.| MIN.MAX.|MIN. MAX.| MIN. MAX.
tya (2 Multiply-Accumulate Time - 40| - 55|~ 65 - 75| - 8| - 120| — 200| ns
tp(2) Output Delay - 25 - 30|- 3| - 3| - 3/B|- 4| - 45 ns
tena 3 State Enable Time (1) - 25| - 3|- 3| - 3B|- 3I/B| - 4| - 4 ns
[ ) 3 State Disable Time!(" - 25| - 30]|- 3[- 30[- 3] - 4[- 4| ns
ts Input Register Set-up Time 15 - | 20 - | 25 - 12 - 25 - | 30 — | 30 - ns
ty input Register Hold Time 3 - 3 -1 3 - 3 - 3 — 0 - 0 ~ ns
tew Clock Pulse Width 5 - ]20 —-|25 -]25 - [38 -~-4}{30 - {13 - ns
NOTES:

1. Transition is measured +500mV from steady state voltage with ioading specified in Figure 2.
2. See Test Load Figure 1.
3. See Test Load Figure 2.

AC TEST CONDITIONS CAPACITANCE (Ty= +25°C. f = 1.0MHz)
Input Pulse Levels GND to 3.0V SYMBOL{ PARAMETER(" CONDITIONS MAX. | UNIT
Input Rise/Fall Times 3ns c ] V., = OV
Input Timing Reference Levels 1.5V N Input Capacitance N 10 pF
Output Reference Levels 1.5V Cour Output Capacitance Vour= OV 12 pF
Output Load See Figures 1 and 2 NOTE:

1. This parameter is sampled and not 100% tested.

Vee

T0 500Q

8100 Ut © I YV
TO

OUTPUT 40pF Vx
PIN
40pF 1.1K
Vx=0OR 2.6V
Figure 1. AC Output Test Load Figure 2. Output Three-State
Delay Load
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IDT7210L AND IDT7243L 16 x 16-BIT
PARALLEL CMOS MULTIPLIER-ACCUMULATOR

MILITARY AND COMMERCIAL TEMPERATURE RANGES

3v
\/ \/ 3
oAt VWV ’Wﬂﬂﬂ? s THREE:
MANW MWW, CONTHOL tos
}'_ts t —-4
H
- tena
3v
OUTPUT /
CLOCK 1.5V THREE-
INPUT STATE , HIGH IMPEDANCE I\
ov
Figure 3. Set-Up and Hold Time ) Figure 4. Three-State Control Timing Diagram
CONTROL AND
INPUT TROL A
INPUT
CLOCK
OUTPUT 4 \
CLOCK /
PRELOAD / \
THREE-STATE
CONTROL
tois t- tena r tois ts th le tena
DATA PRELOAD IN DATA DATA
OuTPUT > HIGH IMPEDANCE < out ) our
-] to |

Figure 5. Timing Diagram

7-15

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



IDT7210L AND IDT7243L 16 x 16-BIT
PARALLEL CMOS MULTIPLIER-ACCUMULATOR

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SIGNAL DESCRIPTIONS:

INPUTS:
Xin (X1s - Xo)
Multiplicand Data Inputs
Yin (Y15 - Yo)
Multiplier Data Inputs

INPUT CLOCKS:
CLKX, CLKY
Input data is loaded on the rising edge of these clocks.

CONTROLS:
ACC (Accumulate)

When ACC is high, the contents of the XTP, MSP and LSP regis-
ters are added to or subtracted from the multiplier output. When
ACC is low, the device acts as a simple multiplier with no accumu-
lation being performed and the next product generated will be
stored directly into the output registers. The ACC signal is loaded
on the rising edge of the CLKX or CLKY and must be valid for the
duration of the data input.

SUB (Subtract)

When the ACC and SUB signals are both high, the contents of
the output register are subtracted from the next product generated
and the difference is stored back into the output registers at the ris-
ing edge of the next CLKP. When ACC is high and SUB is low, an
addition instead of a subtraction is performed. Like the ACC signal,
the SUB signal is loaded into the SUB register at the rising edge of
either CLKX or CLKY and must be valid over the same period as the
input data is valid. When the ACC is low, SUB acts as a “don’tcare”
input.

TC (Two's Complement)

When the TC Control is high, it makes both the X and Y input
two’s complement inputs. When the TC Control is low, it makes
both inputs, X and Y, unsigned magnitude inputs.

RND (Round)

A high levei at this input adds a “1” to the most significant bit of
the LSP to round up the XTP and MSP data. RND, like ACC and
SUB, is loaded on the rising edge of either CLKX or CLKY and must
be valid for the duration of the input data.

PREL (Preload) (IDT7210 only)

When the PREL input is high, the output is drivento a high im-
pedance state. When the TSX, TSL and TSM inputs are also high,
the contents of the output register can be preset to the preload data
applied to the output pins at the rising edge of CLKP. The PREL,
TSM, TSL and TSX inputs must be valid over the same period that
the preload input is valid.

Yin/LSP Output—(LSP output, IDT7210 only)

Shares functions between 16-bit data input (Yi ) and the least sig-
nificant product output (LSP).

TSX, TSL, TSM (Three-State Output Controls)

The XTP, MSP and LSP registers are controlled by direct non-
registered control signals. These output drivers are at high imped-
ance (disabled) when control signals TSX, TSM and TSL are high
and are enabled when TSX, TSM and TSL are low.

OUTPUT CLOCK:
CLKP

Output data is loaded into the output register on the rising edge
of this clock.

OUTPUTS:
XTP (Pas - P32)
Extended Product Output (3-bits)
MSP (P31 - Pis)
Most Significant Product
LSP (P45 - Po)

Least Significant Product (IDT7210 only), shared with Y
input.

NOTES ON TWO’S COMPLEMENT FORMATS:

1. In two’s complement notation, the location of the binary point
that signifies the separation of the fractional and integer fields is
just after the sign, between the sign bit (-2°) and the next signifi-
cant bit for the multiplier inputs. This same format is carried over to
the output format, except that the extended significance of the inte-
ger field is provided to extend the utility of the accumulator. In the
case of the output notation, the output binary point is located be-
tween the 2° and 2-1 bit positions. The location of the binary point
is arbitrary, as long as there is consistency with both the input and
output formats. The number field can be considered entirely inte-
ger with the binary point just to the right of the least significant bit for
the input, product and the accumulated sum.

2. When in the non-accumulating mode, the first four bits (P3s
to Pa1) will all indicate the sign of the product. Additionally, the Pso
term will also indicate the sign with one exception, when multiply-
ing -1 x -1. With the additional bits that are available in this multi-
plier, the -1 x -1 is a valid operation that yields a + 1 product.
3. In operations that require the accumulation of single products or
sum of products, there is no change in format. To allow for a valid
summation beyond that available for a single multiplication prod-
uct, three additional significant bits (guard bits) are provided. This
is the same as if the product was accumulated off-chip in a sepa-
rate 35-bit wide adder. Taking the sign at the most significant bit
position will guarantee that the largest number field will be used.
When the accumulated sum only occupies the right hand portion
of the accumulator, the sign will be extended into the lesser signifi-
cant bit positions.
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IDT7210L AND IDT7243L 16 x 16-BIT
PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES

PRELOAD TRUTH TABLE (IDT7210 only)

PREL TSX TSM TSL XTP MSP LSP
0 0 0 0 Q Q Q
0 0 ¢} 1 Q Q Hi Z
0 4] 1 [¢] Q Hi Z Q
0 0 1 1 Q Hi Z Hi Z
0 1 0 0 HiZ Q Q
(] 1 0 1 Hi Z Q Hi Z
0 1 1 0 HiZ Hi Z Q
0 1 1 1 Hi Z Hi Z Hi Z
1 o 0 0 Hi Z Hi Z Hi Z
1 0 0 1 Hi Z Hi Z PL
1 0 1 0 HiZ PL Hi 2
1 0 1 1 Hi Z PL PL
1 1 0 0 PL Hi Z Hi Z
1 1 0 1 PL Hi Z PL
1 1 1 0 PL PL HiZ
1 1 1 1 PL PL PL

NOTES:

HiZ = Output buffers at high impedance (output disabled).
Q = Output buffers at low impedance. Contents of output register
will be transferred to output pins.
PL = Output buffers at high impedance or output disabled. Preload
data supplied externally at output pins will be loaded into the
output register at the rising edge of CLKP.

BINAR'Y POINT

X,s X ol X [Xe [ X7 | Xe [X 6| Xa [X o [x2]X 4 |X o] stoNAL

20l 27! 272 2 274 2 2 277 ¢ Pad P Pl Pt 2-1:42.14 2-15 DIGIT VALUE

14| Yig Va2 Y1y Y10 Yo |Ye [Y 7|6 Y o{Y alY o[Y 2|Y 1]Y o siGNAL

2027 272 2% |27} 2% 2® [277) 2°[ 277|272 |27 |27 ] 27 |2 7| oieTvALLE

Paa| Pa| Paz| Pas | Pao} Pzo| Pze| P27P2e |P 24P 24|P2a|P2z [ P 21| P2olP 18P 18{P17|P 16| Pis [P1a| P 13[P 12|P 1]P 10]P 0P & P o|Pe|P s{P 4|P a|P 2|P 1|P ofsiGNAL
) P P P P PR P s JRr JR) AR FRr) I ST IR RRE PR P PRE Pt Pk P Pl 529 521|225 2-242-252.2e 527 [ 28] 529] -9 SJ\GLIJE
xXTP MSP LSP

Figure 6. Fractional Two’s Complement Notation
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IDT7210L AND IDT7243L 16 x 16-BIT

PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES
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Figure 7. Fractional Unsigned Magnitude Notation
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Figure 8. Integer Two’s Compiement Notation
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IDT7210L AND IDT7243L 16 x 16-BIT
PARALLEL CMOS MULTIPLIER-ACCUMULATOR MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

DT XXX A 999 A A
Device Type Power Speed Package _ Process/

Temperature

Range

l Blank Commercial (0°C to +70°C)
B

Military (-55°C to +125°C)
Compfiant to MIL-STD-883, Class B

Plastic DIP

Sidebraze SHRINK-DIP*

Topbraze DIP

Plastic Leaded Chip Carrier

Leadless Chip Carrier (25 MIL Center)*
Leadless Chip Carrier

Flatpack*

Pin Grid Array*

COoM’L. MIL

(2]

L
G)*\l'ﬁ OX7o

35* 40*
: =
§ 75 Speed in Nanoseconds
100 85
165 120
200

{ L Low Power

| 7210 16 x 16 Parallel CMOS
| 7243 Multiplier-Accumulator

* IDT7210 only.

7-19

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003



