12 x 12-BIT PARALLEL

CMOS MULTIPLIER

IDT7212L
IDT7213L

FEATURES:

e 12 x 12-bit parallel multiplier with double precision product
¢ High-speed: 35ns maximum clock to multiply time

e Low power consumption: 150mW typical, less than 1/10 the
power of compatible bipolar parts

o Produced with advanced CEMOS ™ high-performance
technology

e IDT7212L is pin and functionally compatible with TRW
MPY012H

o IDT7213L requires only a single clock with register enables
e Configured for easy array expansion

e User-controlled option for transparent output register mode
e Round control for rounding the MSP

» Single 5V power supply

Input and output directly TTL-compatible

Three-state output

Available in topbraze DIP and LCC

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

DESCRIPTION:

The IDT7212/IDT7213 are high-speed, low-power 12 x 12-bit
multipliers ideal for fast, real-time digital signal processing appli-
cations. Utilization of a modified Booths algorithm and IDT's high-
performance, high-reliability technology, CEMOS, has achieved
speeds (35ns max.) exceeding bipolar at 1/10 the power
consumption.

The IDT7212/1DT7213 are ideal for applications requiring high-
speed multiplications such as fast Fourier transform analysis digi-
tal filtering, graphic display systems, speech synthesis and recog-
nition and in any system requirement where multiplication speeds
of a mini/micro computer are inadequate.

All input registers, as well as LSP and MSP output registers, use
the same positive edge triggered D-type flip-flop. With the
IDT7212, there are independent clocks (CLKX, CLKY, CLKM,
CLKL) associated with each of these registers. The IDT7213 has
only a single clock input (CLK) and three register enables. ENX
and ENY control the two input registers, while ENP controls the
entire product.

The IDT7212/iDT7213 offer additional flexibility with the FA
control. The FA control formats the output for 2's complement by
shifting the MSP up one bit and then repeating the sign bit in the
MSB of the LSP.

Military grade product is manufactured in compliance with the
latest revision of MIL-STD-883, Class B, making them ideally
suited to applications demanding the highest level of performance
and reliability.
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IDT7212L/IDT7213L 12 x 12-BIT PARALLEL CMOS MULTIPLIER MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

1077212 IDT7213
DY 2N
Xz 1 647 Xs X7EJ1 64 Xa
Xs O 2 6312 Xs Xe O 2 630 Xxg
Xs O3 62 Xio Xs O3 623 X10
X4 O 4 611 Xq4 Xq O 4 6113 Xi3
X3 5 603 CLKX X3 O6 600 ENX
Xz 06 597 CLKY X2 ] 6 591 ENY
X1 g7 581 RND X1 g7 581 RND
Xo §8 573 Xm Xo 48 5710 Xm
Po H9 563 Yo Po 09 561 Yo
Py 10 55 v, Py ] 10 557 v,
p, O 11 541 v, P, [ 11 5403 v,
Ps 12 530 Y3 Ps O 12 530 Y3
Ps (] 13 5210 Y, Ps O 13 5200 Y,
Ps [ 14 510 vs Ps ] 14 5100 Ys
Ps O 15 503 Veo Pe ] 15 503 Vee
P; ] 16 4900 Ve Py OO1 49 Vo
pPs O] 17 C64-1 48[ Vec pg O} 17 C64-1 48[ Vce
Pe ] 18 4711 Ye Pg O] 18 470 Ve
P10 [ 19 a6 v Pio O] 19 46 vy
Py 020 450 vYg P O 20 4501 Ys
OEL O 21 44 Yg OEL O 21 441 Yo
OEM [ 22 431 vy OEM [ 22 43 vy
GND O 23 423 vy, GND O 23 4203 v,
GND [ 24 410 yy GND [ 24 418 vy
FT O 25 4030 pyy FTO2s 408 Py
FA [] 26 K] m FA O 26 391 Py
CLKL O 27 381 Py CLK O 27 3811 P2y
CLKM [ 28 3713 Py ENP [] 28 3703 Pao
P 29 3603 Py P O 29 360 pyg
P13 [ 30 350 Pig P13 30 350 Pig
P O 31 340 py; Pia O 31 34 pyy
Pis [ 32 33 pyg Pis [ 32 330 pyg
DIP DiP
TOP VIEW TOP VIEW
IDT7212 1IDT7213
—_ o QQ Q0 -0 QQQ
SRRRACCR RN P I P QIS P E OO0y
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(MSB) P23 61 43 Xm (MSB) P23 61 43 Xm
Pzp 62 42 RND Py 62 42 RND
Poy 63 41 CLKY P, 63 41 ENY
Pyy 64 46 CLKX Pop 64 a0 ENX
Pig 65 39 Xy Pig 65 39 Xy
Pig 66 38 Xyo Pig &6 38 Xjo
Py7 67 37 Xg Py7 67 37 Xg
Py 68 % Xg Pig 68 36 Xg
Pis 1 L68-2 36 X7 Pys 1 1L68-2 38 X7
Pis 2 34 Xg Pis 2 34 Xg
Piz 3 33 Xg Pz 3 33 Xs
Py 4 32 X4 P12 4 32 Xy
NC 5 3t Xa NC 5§ 31 Xa
CLKM & 30 X» ENP & 30 X2
CLKL 7 28 Xy CLK 7 29 X4
FA 8 28 Xo FA 8 28 Xo
FT s 27 NC FT 9 27 NC
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10T7212L/IDT7213L 12 x 12-BIT PARALLEL CMOS MULTIPLIER 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 Miltary Supply
with Respect to -05t0 +7.0 |-05t0 +7.0| V litary . .0 .
Vrgrm it pec Veem Voltage 45 5 55 \
Operatin Commercial
Ta Tf:,pe,a?ure Oto +70 |-55to +125| °C Vec Supply Voltage 45 5.0 55 v
GND Supply Voltage 0 0 0 \
Toas | porioepeare 5510 +125 |-65t0 +135| °C ppYy 229
nder Bias Vi Input High Voltage 20 - - \Y
Tsta ?‘e‘r’;ﬁﬁmm 5510 +125 |-65to +150| °C Vi Input Low Voltage - - 08 v
Py Power Dissipation 1.4 14 w
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. Thisis 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.
DC ELECTRICAL CHARACTERISTICS —FAST
(Commercial Vog = 5V £10%, Ty = 0°C to +70°C, Military Vo = 5V £10%, Ta = -55°C to +125°C)
for Commetcial clocked multiply times of 30, 35, 45, 70ns or Military, 40, 55, 90ns
COMMERCIAL MILITARY
SYMBOL PARAMETER TEST CONDITIONS MIN. TYP.D MAX. | MIN. TYP.O MAX. UNIT
Iyl Input Leakage Current Voo = Max, Viy = OVio Ve - - 10 - - 20 HA
1ol Output Leakage Current Hi Z, Voc = Max., Vour = 0to Ve - - 10 - - 20 HA
lec®@ Operating Power Supply Current | Outputs Open Measured at 10MHz @ |  — 30 65 - 30 85 mA
lecat Quiescent Power Supply Current | Vin = Vi, Vin € ViL - 20 50 - 20 50 mA
lecaz Quiescent Power Supply Current | Viy = Voo - 0.2V, Viy < 0.2V - 4 20 - 4 25 mA
Increase in Power Supply _ mA/
| , Veg = Max., f > 1 - - - -
oc /2.2 Current/MHz ce ax.. > 10MHz s 8 MHz
Vou Output High Voltage Vec = Min,, lon = -2.0mA 24 - - 24 - - A
Vo Output Low Voltage Ve = Min,, lo. = 8mA - - 0.4 - - 0.4 v

NOTES:

1. Typical implies Vo = 5Vand Tq = +25°C.

2. I is measured at 10MHz and Viy = 0 to 3V. For frequencies greater than 10MHz, the following equation is used for the commercial range:
lec = 65 + 6(f - 10)mA, where f= operating frequency in MHz. For the military range, o = 85 + 8(f - 10) where f = operating frequency in MHz,
f= 1tmuc(IDT7212), f = 1Aumc (IDT7213).

3. For frequencies greater than 10MHz.
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IDT7212U/IDT7213L 12 x 12-BIT PARALLEL CMOS MULTIPLIER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS —SLOW
(Commercial Vog = 5V £10%, Ty = 0°Cto +70°C, Military Voo = 5V £10%, Ty = -55°C to +125°C)
for Commercial clocked multiply times of 115ns or Military, 140ns

SYMBOL PARAMETER TEST CONDITIONS Mlﬁ°w§ﬁf"‘; x| N, A ax, | UNIT
] Input Leakage Current Voo = Max, Wiy = OVto Ve - - 2 - - 10 WA
[lol Output Leakage Current Hi 2, Vg = Max., Vour = Oto Ve - - 2 - - 10 HA
lec@ Operating Power Supply Current | Outputs Open Measured at 10MHz @7 - 25 55 - 25 75 mA
lecot Quiescent Power Supply Current | Viy = Viy ., Vin € ViL - 10 30 - 10 30 mA
lccaz Quiescent Power Supply Current | Viy 2 Ve - 0.2V, Vin < 0.2v - 0.1 1.0 - 0.1 20 mA
log 2.3 gs:fea:shzlzwe' Supply Voo = Max.. T > 10MHz - _ 5 _ _ 7 ma/
VoH Output High Voltage Vec = Min., lon = -2.0mA 24 - - 2.4 - - v

VoL Output Low Voltage Vee = Min., lo. = 8mA - - 0.4 - - 0.4 v

NOTES:

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

2. lgc is measured at 10MHz and Viy = 0 to 3V. For frequencies greater
lge = 55 + 5(f - 10)mA, where t= operating frequency in MHz. For the military range, leo
f= 1tmuc(iDT7212), f = 1/tuc (IDT7213).

3. For frequencies greater than 10MHz.

AC ELECTRICAL CHARACTERISTICS COMMERCIAL (Vec = 8V £10%, Ty = 0°Cto +70°C)

than 10MHz, the foliowing equation is used for the commercial range:
=75 + 7(f - 10) where f = operating frequency in MHz,

IDT7212L35 | 10T7212L45 | IDT7212L70 |IDT7212L115 TEST
SYMBOL PARAMETER IDT7213L35 IDT7213L45 1DT7213L70 | IDT7213L115 | UNIT | LOAD
MIN. MAX.| MIN. MAX. | MIN. MAX.| MIN. MAX. FIGURE
tuue Unclocked Multiply Time - 55 - 65 - 105 - 155 ns 1
L Clocked Multiply Time - 35 - 45 | - 70 - 115 ns 1
s X, Y, RND Set-up Time 15 - 20 - | 20 - 25 - ns 1
ty X, Y, RND Hold Time 3 - 3 — 2 - 0 - ns 1
town Clock Pulse Width High 15 - 20 - | 20 - 25 - ns 1
tewL Clock Pulse Width Low 15 - 20 -] 20 - 25 - ns 1
tepe Output Clock to P - 25 - 25 - 30 - 40 ns 1
tena 3 State Enable Time @ - 25 - 30 - 35 - 40 ns 2
tois 3 State Disable Time (2 - 25 - 25 | — 30 — 35 ns 2
s Clock Enable Set-up Time (IDT7213 only} 15 - 20 - 25 - 25 - ns 1
ty Clock Enable Hold Time (IDT7213 only) 3 - 3 - 3 - 0 - ns 1
t Ciock Low Hold Time CLKXY Relative to
HeL CLKML( (IDT7212 only) 0 - | 0 -0 - |0 - | ms
NOTES:

1. To ensure that the correct product s entered in the output registers, new data may notbe entered into the registers before the output registers have been

clocked.

2. Transition is measured +500mV from steady state voltage with loading specified in Figure 2.
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IDT7212L/IDT7213L 12 x 12-BIT PARALLEL CMOS MULTIPLIER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

IDT7212L40 IDT7212L55 IDT7212L90 IDT7212L140 TEST
SYMBOL PARAMETER IDT7213L40 IDT7213L55 IDT7213L90 IDT7213L140 UNIT LOAD
MiN. MAX. [ MIN. MAX.| MIN. MAX. | MIN. MAX. FIGURE
tmuc Unclocked Muttiply Time - 60 - 75 - 130 - 185 ns 1
tue Clocked Multiply Time - 40 - 55 - 90 — 140 ns 1
ts X, Y, RND Set-up Time 20 - 20 - 25 = 30 - ns 1
th X, Y, RND Hold Time 3 — 3 - 2 - 0 — ns 1
thwr Clock Pulse Width High 20 - 25 - 30 - 30 - ns 1
towL Clock Pulse Width Low 20 - |25 -1 30 - 30 - ns 1
tpop Output Clock to P - 25 - 30 - 35 - 45 ns 1
tena 3 State Enable time (2 - 25 | - 30| - 40 - 45 ns 2
tois 3 State Disable Time ) - 25 - 25 - 40 - 45 ns 2
ts gg’%‘zﬁga::y)se"“p Time 20 - | = - | =0 - | = - | s 1
N CocfraorioaTme |5 _ |3 |2 - |o - | om | o
Clock Low Hold Time CLKXY
thoL Relative to CLKML(" 0 - 0 - 0 - 0 - ns 1
(IDT7212 only)
NOTES:

1. To ensure that the correct product is entered in the output registers, new data may not be entered into the registers before the output registers have been

clocked.

2. Transition is measured +500mV from steady state voltage with loading specified in Figure 2.

CAPACITANCE (T,= +25°C, f = 1.0MHz2)

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0v
Input Rise/Fall Times Sns
Input Timing Reference Levels 18V
Output Reference Levels 1.5V
Qutput Load See Figures 1 and 2
Ve
810Q
TO
OUTPUT

PIN

40pF IN3062

Figure 1. AC Output Test Load

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

NOTE:

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

10 5000
OUTPUT
PIN

40pF Vy

Figure 2. Output Three-State Delay Load
(Vx = OV or 2.6V)




IDT7212L/IDT7213L 12 x 12-BIT PARALLEL CMOS MULTIPLIER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

3V
DATA -
ov
ty

+

THREE-
STATE
CONTROL

‘ﬁtms

- tenn
HIGH IMPEDANCE

v
OUTPUT
CLOCK 1.5V THREE-
INPUT f STATE / \
ov
NOTE:

Diagram shown for HIGH data only. Output transition may be opposite
sense.

Figure 3. Set-Up And Hold Time Figure 4. Three-State Control Timing Diagram
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Figure 5. 1DT7212 Timing Diagram
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Figure 6. 1DT7213 Timing Diagram




IDT7212L/IDT7213L 12 x 12-BIT PARALLEL CMOS MULTIPLIER

MILITARY AND COMMERCIAL TEMPERATURE RANGES

- = ELE 2T |
DATA DATA OUTPUT
TOXY TO MSP, LSP

REGISTERS REGISTERS

_,l }4_ t4, (OT7212)
[,

DATA QUTPUT
TO MSP, LSP

TOXY
REGISTERS REGISTERS

Figure 7. Simplified Timing Diagram-Typical Application

SIGNAL DESCRIPTIONS:
INPUTS:

Xin (X11 through Xo)

Twelve Multiplicand Data Inputs
Yin (Y11 through Yo)

Twelve Multiplier Data Inputs

INPUT CLOCKS (IDT7212 ONLY):

CLKX

The rising edge of this clock loads the X1 -~ Xo data input reg-
ister along with the two’s complement and round registers.
CLKY

The rising edge of this clock loads the Y11 - Yo data inputreg-
ister along with the two’s complement and round registers.

CLKM

The rising edge of this clock loads the Most Significant Prod-
uct (MSP) register.
CLKL

The rising edge of this clock loads the Least Significant Prod-
uct (LSP) register.

INPUT CLOCKS (IDT7213 ONLY):

CLK

The rising edge of this clock loads all registers.
ENX

Register enable for the X11- Xo data input register along with
the two’s complement and round registers.
ENY

Register enable for the Y11 - Yo data input register along with
the two’s complement and round registers.
ENP

Register enable the Most Significant Product (MSP) and
Least Significant Product (LSP).

NOTE:
1. TRW MPYO012H/K pin designation.

CONTROLS:

Xu, Yn(TCX, TCY)

Mode control inputs for each data word. A low input desig-
nates unsigned data input with a high input used for two's
complement.

FA (RS)™

When the format adjust control is HIGH, a full 24-bit product is
selected. When this control is LOW, a left-shifted 23-bit product
is selected with the sign bit replicated in the Least Significant
Product (LSP). This control is normally RIGH except for certain
fractional two's complement applications (see Multiplier Input/
Output Formats).

FT

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

OEL
Three-state enable for LSP output.

OEP
Three-state enable for MSP output.

RND

Round control for the rounding of the Most Significant Prod-
uct (MSP). When this control is HIGH, a one is added to the Most
Significant 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 RND is HIGH, a one will be added to
the Pio. If FA is HIGH when RND is HIGH, a one will be added to
the P14. in either case, the LSP output will reflect this addition
when BND is HIGH. Note also the rounding always occurs inthe
positive direction which may introduce a systematic bias. The
RND input is registered and clocked in at the rising edge of the
logical OR of both CLKX and CLKY.

OUTPUTS:

MSP (P23 through P12)

Most Significant Product Output
LSP {P,1 through Po)

Least Significant Product Output




IDT7212L/IDT7213L 12 x 12-BIT PARALLEL. CMOS MULTIPLIER MILITARY AND COMMERCIAL TEMPERATURE RANGES

BINARY POINT
K12 Kool Xo X [X7] X6 X8| X 4 [X o X5 | X, |%o | sONAL
‘20 2-1 2-2 2-3 2-4 2-5 Z-S 2-7 2-3 2»9 2—‘0 2-‘\ DIGIT VALUE
N Yol Yol Yo | Yo [ Y2 | % Y | Ya |Ya|Y2 | Y1 | Yo | siGNAL
202727220242 ®| 202 7|20 |2 |27°)2 " | b vawE
. PaalP221P21 |P20 [Pio |Pis [Pi7 |Pri6 [Pis|Pia P1a {Pr2 [P11|Pro | Pa | Pa [P7[ Ps | Ps | Ps Pa | P2 | Py | Po | SIGNAL
720 2-‘ 2»2 2-3 2-4 2-5 2~S 2-7 2-9 2-9 2<|0 2-“ _20 2—12 2-‘3 2-‘42-152-‘52~‘7 2-‘9 2-19 2»202-2V 2-22 DIGIT VALUE
MSP LsP
P 2a|Paz| Pas| Pao| Pra| PralPiz| Pie |Pis|P1a| P1a [P 12| Ps1[P 1ol Pa| Pe| P2 Ps Pgs|Ps|PalPo|Py|Po | SIGNAL
I T e I I I P P ) P P P P P 599,75 e[ 18] -2 2 -2 oeer vaue [F
MsP LsP

Figure 8. Fractional Two’s Complement Notation

BINARY POINT
4

X10| Xa [Xe | %7 [Xa| X5 | Xa | Xa| X2| X, | Xo | S1GNAL

o 92 2-3 2-4 2~5 2-8 2-7 2»9 2-9 2-102-11 2-|2 DIGIT VALUE

X Yy Yo Yo Yo i Y7 Yo [ Ys| Ya|Ya[ Y2 Y| Yo SiGNAL
2272|2242 %28 2 72 {202 Y2 2 "] ol vaLLE
PZB P22 P2| PZO p|9 P1E P|7 P‘s P|5 P|4 P|3 PlZ PH P\O PS PS P7 PS P5 PA P3 F>2 P\ PO SIGNAL
2,‘ 2,2 2.3 2_4 2_5 2.6 2.7 2-8 2-9 2-10 2-11 2-12 2-‘32-14 2-152-152-172-19 2—18 2-20 2-2‘ 2—22 2-23 2»24 DIGIT VALUE
MSB TSP MANDATORY
Figure 9. Fractional Unsigned Magnitude Notation
BINARY POINT
]
X, Xool Xg [ Xg | X | Xg | X5 { o | Xa| X2| Xy ] X0 { SIGNAL
2
11 10 8 7 6 5 4 3 2 1 0 (TWO'S COMPLEMENT)
720 2Al 2»2 2-3 2-4 2~5 2-5 2-7 2-8 2-9 2-102-11 DIGIT VALUE

Ys0 SIGNAL
X {UNSIGNED MAGNITUDE}

P P P P i - £ 0 1 E A ¢ DIGIT VALUE

P ool P2z | P 21| Pao| Pro| Pre|P 17| P 16| Prs|Praf Pra | Piz|P 11| Prol PelPe [P71Pe [Ps [Pa|PalP2]| Pi[Po SIGNAL
B I P P P P P P P P 2710711 512] 5130514 o 18018 511 19 18 20 521,-24 ,-29 DIGIT VALUE
MSB LSP MANDATORY

Figure 10. Fractional Mixed Mode Notation

*In this format an overflow occurs in the attempted multiplication of the two's complement number 10000 . . . 0 with 1000. . . 00 yielding an erroneous
product of -1 in the fraction case and ~2%2 in the integer case.

7-27




IDT7212W/IDT7213L 12 x 12-BIT PARALLEL CMOS MULTIPLIER MILITARY AND COMMERCIAL TEMPERATURE RANGES

BINARY POINT

10 X, | Xg| X5 | Xa | Xa] X2{ X | Xo| SIGNAL

11/ o) 9| 8| 7)) 8| 5} 4| 3| .2|.1].,0
2 2% 2 |22 |2 |2 |2 {2 |27 |2 |2 | DGITVALUE

Y| Yo Yo | Ya [Y7]Ys] Ys| Ya[¥a Yo | Y Yo | sioNAL

11| 1o 8| (7|6 5 4| 3 24 1] 0
-2 |2 |2 |2 (2 |2 2 |12 |2 2 {2 | 2 | DIGITVALUE

. Pog | Poal Par|Pzo| Pra|Pis|Prz{P1e | Pis| Pra} Pia [Pia| P11 | Piof Pal Pa |P7|Pa| Ps | Pa | Pa| Pa[Py | Po SIGNAL
27227122 |2° 12 |27 122 [2% |22 22 |22 o] 2o | o0 | 27 | 28] 2% | 2*] 22 22 [ 2"] 2° | preivarue
MSP LSP
_ Pua|Poz| Py | Bao| Pre] Pre|Prz| Prs|Pis | Pra Pra|Pez|P11|Pro| Pa [ Pe |P7|Pe [Ps [ Fa { Pa ! P2 |Ps Py | SIGNAL
_223 22,2 [ Jo e 217 Ko 215 2 2" 2|z JRE IC I 22|20 RN KK 2| oo vawe

Figure 11. Integer Two’s Compl 1t Notation

BINARY POINT

10 Xol Xol Xef Xg| Xa|Xa] Xz | Xy | Xo| SIGNAL

2120 2% 2® AP B 2% | 2212" | 2°| DIGIT VALUE

X Y1y Yio| Yo Yo | Y7| Y| ¥s Y4l Ya| Yz| Y4] Yo| siGNAL
202210 |7 |22 P |2 |2°] 2% 2| 2°| DiaTvaLuE
Pyy {Poz | P21 | P20 [P1e [P1e [Pz |P1e |Pis [Pra |P1a | Prz| Pra| Pro[Pa |Pa {P7| Ps| Ps Py| P [ P2 [P Fo| SIGNAL
= o
223 222 22‘ 220 2‘9 2‘8 2‘7 2‘3 2‘5 2“ 2‘3 2‘2 2|| 2|O 29 28 27 26 25 24 23 22 21 2 DIGIT VALUE
MSP LsP
Figure 12. Integer Unsigned Magnitude Notation
BINARY POINT
>
SIGNAL
X X ol Xo| Xg 1 X5 Xa | Xs | Xal Xa] Xaf x| %
11 10 1] 8 7 5 4 3 2 1 4 (Two,s COMPLEMENT)
D00 2% | 27| £ 2% | 2| 2% | 2% | 2" | 2°|DiGmvALLE
SIGNAL
A AR AR ARARARARAN
x ft ol el Tsd 7] el st 4l 3l 2] 11 9)NSIGNED MAGNITUDE)
M2l 2® 22 |27 | £ 2® ] 2f | 2° | |2 | 2°| oG vaLLE
Pao|P22| Por | Peo [P1e |P1a [Pz |Pie [Bis [Pra |Pro [Prz P11 |Pio [P {Pe [P7 |Ps [ Ps | Pa|Pa|P2| Pi| Po [SIGNAL
= o
4223 222 22‘ 220 2‘9 2‘5 217 2\6 2|5 2‘4 2‘3 2‘2 2|| 2|0 29 28 27 25 25 24 23 22 2‘ 2 DIGIT VALUE
Vs o MANDATORY

Figure 13. Integer Mixed Mode Notation

*In this format an overflow occurs in the attempted multiplication of the two’s complement number 10000 . . . O with 1000. . . 00 yielding an erroneous
product of -1 in the fraction case and -222in the integer case.
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IDT7212L/IDT7213L 12 x 12-BIT PARALLEL CMOS MULTIPLIER MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

7212 12 x 12-Bit Parallel CMOS Multiplier
7213 12 x 12-Bit Parallel CMOS Multiplier with
Single Clock

DT XXXXX A 999 A A
Device Type Power Speed Package _ Process/
Temperature
Range
BLANK  Commercial (0°C to +70°C)
B Military (-55°C to +125°C)
Compliant to MIL-STD-883,
Class B
| c Topbraze DIP
|t Leadless Chip Carrier
COM'L. MiL.
35 40
45 55
70 90 Speed in Nanoseconds
1 115 140
JI L Low Power
|
I
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