MPY016K 7

VLS| Multiplier Features
16 x 16 Bit, 40ns e 40ns Multiply Time: MPYO16K-1 (Worst Case)

N .
The TAW MPYOTGK is  video-speed 16 x 16 bit parallsl oS Multply Time: MPYOTEK (Worst Casel
multiplier which operates at a 40ns cycle time (25MHz * Pin Compatible With TRW MPY016H ,
multiplication rate). The multiplicand and the multiplier * 16 x 16 Bit Parallel Multiplication With 32-Bit Output
may be independently specified as two's complement or e Two Least Significant Product Output Modes:
unsigned magnitude, yielding a full precision 32-bit Multiplexed With Most Significant Product Or
product. Multiplexed With Y Input

» Qutput Registers Can Be Made Transparent

Individually clocked input and output registers are e Three-State TTL Output

provided to maximize system throughput and simplify bus

interfacing. These registers are pasitive-edge-triggered * Twa's Complement, Unsigned Magnitude, Or Mixed
D-type flip-flops. The Most Significant Product (MSP) and ~ Mode Multiplication
Least Significant Product {LSP) can be multiplexed e Fully TTL Compatible

through a dedicated output port, or the LSP can share a
bidirectional port with the Y input. All outputs are
three-state.

Proven High-Reliability Radiation Hard Bipolar Process
* Single +5V Power Supply

® Available In A 64 Pin Ceramic DIP

Built with TRW's OMICRON-B ™ 1-micron bipolar Applicati

process, the MPYD16K is pin compatible with the pplications

industry standard MPY016H and operates with three
times the speed at comparable power dissipation. The

MPYQ16K is the industry's first true video-speed 16-bit
multiplier.

e Array Processors

¢ \/ideo Processors

Radar Signal Processars

FFT Processors

General Purpose Digital Signal Processors
¢ Microcomputer/Minicomputer Accelerators
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Functional Block Diagram
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Pin Assignments

Xy 15 S 64 Xg
X3 25 63 Xg
X: 3;]] E 62 Xy
X) 4= 56 X
Xg 5 60 Xg
TRIL 6= 59 X19
CLKL 7 58 X4
CLKY 8= 57 X2
Pp.Yg 92 rg 5 Xq3
Py.Yq 10 2 2 55 Xqg
Py.¥3 11 :j =1 58 Xygg
Py¥3 12 & 1 53 CUK X
Py 13 =1 52 RND
Pg.Y5 14 = ;8 Tox
Pg.¥g 15 = ¢80 TeY
P2.Y7 16 = [1 49 Voo
Pg.Yg 17 = ~ 8 Voo
Pg.¥g 18 3~ ;47 GND
P1p.Yyp 18 < —~ 46 GND
P11.¥y 20 ?’i 45 MSEL
Py2¥12 21 5 =N N a1
Pia¥y3 22 < 43 RS
P1a¥14 23 ii ;3 42 TRIM
Py5.Y15 24 - 141 CLK M
Py.Pig 25 5 E 40 P31.Pi5
PP 26 5 ¢ 39 P3.P1a
Py,P1g 27 i C 38 Pyg.Py3
P3,P1g 28 ; 37 Py.P12
PaPyy B8 g 3% Pz7P1y
P5.Py 30 I ¢ 5 PPy
PgPy N1 = ¢+ 3 PPy
PPy 32 X =33 PPy

64 Lead DIP ~ J1 Package
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Functional Description

General Information

The MPYD16K has three functional sections: Input registers, an
asynchronous multiphier array, and output registers. The input
registers store the two 16-bit numbers which are to be
multiplied and the instruction which controls the output
rounding. The rounding control is used when a single-word
output is desired. Each input operand is stored independently,
simplifying multiplication by 2 constant. The asynchronous
multiplier array is 8 network of AND gates and adders,

designed to handle twa's complement or unsigned magnitude
numbers. The output registers hold the product as two 16-bit
words, the Most Significant Product (MSP) and the Least
Significant Product {LSP). Three-state output drivers allow the
MPY016K to be used on a bus, or allow the least and most
significant outputs to be multiplexed over the same 16-hit
output lines. The Least Significant Product {LSP) is multiplexed
with the Y input.

Power

The MPYO16K operates from a single +5.0V supply. All power
and ground lines must be connected. Note that the device is
pin-compatible with the MPYD16H, which has an additional

ground pin; this is a cantrol lead in the MPY(16K. A ground
on this pin (which must exist in ail MPY0O16H applications} will
cause the MPY016K to function like an MPYQ16H.

Name Function Valve J1 Package
Vee Positive Supply Voltage +5.0V Pins 48, 49
GND Ground Y Pins 46, 47

Data Inputs

The MPY016K has two 16-bit twa's complement or unsigned
magnitude data inputs, labeled X and Y. The Most Significant
Bits {MSBs), denoted Xq5 and Y15, carry the sign information
for the twao's complement notation. The remaining bits are
denoted Xq through X14 and Yp through Y14 twith Xg and Y
the Least Significant Bits). The input and output formats for
fractional two's complement, fractional unsigned magnitude,

fractional mixed mode, integer two's complement, integer
unsigned magnitude, and integer mixed mode notation are
shown in Figures 1 through B, respectively. The Y inputs are
multiplexed with the LSP outputs, and hence can only be used
when the TRIL control is in 8 HIGH state. This is true whether
or not the LSP is also multiplexed out through the MSP output
port.

Name Function Value J1 Package
Xi5 X Data MSB T Pin 54
Xy m Pin 5
X3 m Pin 5
%19 T Pin 57
X0 M Pin 68
e m Pin 59
Xg m Pin 0
% T Pin 61
X; T Pin 62
Xg T Pin 63
X TTL Pin 64
X4 T Pin 1
Xq m Pin 2
X9 T Pin 3
Xi m Pin 4
XO X Data LSB TTL Pin 5

TRW LSI Products Inc.
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Data Inputs (Cont.}
Name Function Value J1 Package
Vi Y Data MSB m Pin 24
Yy m Pin 23
Y13 m Pin 22
Y1 ™ Pin 21
Yy m Pin 20
Yy T Pin 19
Yq m Pin 18
Y T Pin 17
Y; m Pin 16
Yg m Pin 15
Yg T Pin 14
Y m Pin 13
Y3 T Pin 12
Yy T Pin 11
Y m Pin 10
Yo Y Data LSB M Pin 9

Data Qutputs

The MPY(16K has a 32-bit two's complement or unsigned
magnitude output which is the product of the twe input data
values. This cutput is divided into two 16-bit output words,
the Most Significant Product {MSP) and Least Significant
Product ILSPI. The Most Significant Bit (MSBI of both the MSP
and the LSP is the sign bit if fractional two's complement
notation is used {TCX = TCY = 1, RS = 0. The input and
output formats for fractional two's complement, fractional
unsigned magnitude, fractional mixed mode, integer two's
complement, integer unsigned magnitude, and integer mixed
maode notation are shown in Figures 1 through B, respectively.

If MSEL is LOW, the LSP output can be taken from the Y
input pins only when TRIL is LOW. Care must be taken to
enable these shared input lines only st the proper time. If
MSEL is HIGH, the LSP output is made available at the MSP
lines, as well as at the Y input pins. For an output from the
MSP lines to be read, the TRIM control must be active.

RS is an output format control. A HIGH on RS deletes the
sign bit from the LSP and shifts the MSP down one bit. This
is mandatory for unsigned magnitude, mixed made, or integer
wo's complement operation.

Name Function Value J1 Package
Py Product MSB i Pin 40
Py T Pin 39
Pag m Pin 38
Pag hae Pin 37
Py i Pin 36
Py m Pin 35
Pog T Pin 34
Py m Pin 3
Py T Pin 32
Py m Pin 31
Py it Pin 30
Pag m Pin 28
Pig T Pin 28
Pig T Pin 27
Pyy L Pin 26
P15 m Pin 25

18
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Data Outputs (Cont.)
Name Function Value J1 Package
MUXED

Input/Ouput

P15 m Pin 24/Pin 40
Pia m Pin 23/Pin 39
P13 M Pin 22/Pin 38
P12 T Pin 21/Pin 37
Py m Pin 20/Pin 36
P it Pin 19/Pin 35
Pg m Pin 18/Pin 34
Py m Pin 17/Pin 33
Py T Pin 16/Pin 32
Pg TIL Pin 15/Pin 31
Pg T Pin 14/Pin 30
Py m Pin 13/Pin 29
Py ut Pin 12IPin 28
Py T Pin 11/Pin 27
Py TTL Pin 10/Pin 26
Po Product LSB T Pin 9/Pin 25

Clocks

The MPY016K has four clock lines, ane for each input register
and ane for each product register. Data and two's complement
instructions present at the inputs of these registers are loaded
into the registers at the rising edge of the appropriate clock.
The BND input is registered, clocked in at the rising edge of

the logical OR of both CLK X and CLK Y. Special attention to
the clock signals is required if normally HIGH clock signals are
used. Problems with loading this control signal can be avoided
by the use of normally LOW clocks.

Name Function Value J1 Package
CLK X Clock Input Data X TTL Pin 83
ClK Y Clock Input Data Y T Pin 8
CLK L Clock LSP Register TTL Pin 7
CLk M Clock MSP Register m Pin 41

TRW LSI Products Inc.
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Controls
The MPYD16K has eight control lines.

FT A control line which makes the output register RND
transparent if it is HIGH.

TRIM, TRIL  Three-state enable lines for the MSP and the
LSP. The output driver is in the high-impedance
state when TRIM or TRIL is HIGH, and enabled
when the appropriate control is LOW.

RS RS is an output format control. A HIGH level on
RS deletes the sign bit from the LSP and shifis
the MSP down one bit. This is mandatary for
unsigned magnitude, mixed mode, and two's
complement integer operations. TCX, TCY

=
[ial
m

MSEL is an output muttiplex control. When
MSEL is LOW, the MSP is available 10 the
output three-state drivers at the MSP port, and
the LSP is available to the output three-state

When RND is HIGH, a one is added to the
MSB of the LSP. Note that this bit depends on
the state of the RS control. If RS is LOW when
RND is HIGH, a one will be added to the 2~ 16
bit [P14). 1f RS is HIGH when RND is HIGH, a
one will be added to the 2= 19 bit (P1g). In
either case, the LSP output will reflect this
addition when RND is HIGH. Note also that
rounding always occurs in the positive direction;
in some systems this may introduce a
systematic bias.

Control how the device interprets data on the X
and Y inputs. A HIGH on TCX or TCY makes
the appropriate input a twa's complement input,
while a LOW makes the appropriate input a
magnitude only input.

drivers at the LSP/Y input port. When MSEL is FT, RS, MSEL, TRIM, and TRIL are not registered. The TCX

HIGH, the LSP is available 1o both three-state input is registered, and clocked in at the rising edge of the X

drivers and the MSP is not available. clock signal, CLK X. The TCY input is also registered, and
clocked in at the rising edge of the Y clock signal, CLK Y. The
RND input is registered, and clocked in at the rising edge of
the logical OR of both CLK X and CLK Y. Special attention is
required if normally HIGH clock signals are used. Problems
with loading of these control signals can be avoided by the
use of normally LOW clocks.

Name Function Value J1 Package
RND Round Control Bit T Pin 52
TCX X Input Two's Complement m Pin 51
TCY Y Input Two's Complement TTL Pin 50
FT Output Register Feedthrough m Pin 44
RS Output Register Shift T Pin 43
MSEL Output Select TTL Pin 45
TRIM MSP Three- State Control TTL Pin 42
TRIL LSP Three- State Control 1L Pin 6

20
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Figure 1. Fractional Two's Complement Notation

BINARY POINT

%15 %14 | %13 | Xiz| Xv1|Xea| Xa | Xa | X7 | X6 | X5 | Xa| X3 | %z [ X1 | %o | st6NAL
B2V | 22| 23| 24| 25] 28] 27| 28] 28 |20 |21 [212(213(214) 275 | oiGiT vaLUE

Yis| Y1a| Yi3| Yaz| Yor| Yoo Yo | Yo | Y7| Y6 | Y5 | Ya| Y3 | Y2 | V1| Yo | SioNAL
D2V 22| 23| 24| 25 26| 27| 28] 29| 210|211 212 213|218] 216 | DIGIT VALUE

P31| P Poa [P2g | P2y |P26 | P2s | Paa [P23| Pz | Pa1 [P0 | Pig [ Pra | Prz | Pis P15 | Pra | Pra| Pra [ P1a | Pra| Pa | Pa| Pr [ Ps| P5 | Py | P3| Pp | Py | Py | SIBNAL
B[22 3] 242528 27| 28| 28 |20 o112z 20370 15| 8 |2 6| 17|28 18 0 | 22|y a4 |y | 18 21 |28 [ ;28| 0| mii v
wsp LSP

P3t(Pa0 [ P29 | P28 P27 |Pog [Pos [P2a | Poa | P2z | P21 | Pag [ Pra | Pig { P17 | P16 | Pis | Pra| Praf Piz| Pre{Pro)| Po | Ps | P7 | Ps | Ps | Pa| P3| Pa|Py| Py
A2 22] 23| 28] 25| 28| 27 28 [ 28 [0 e | 02] 03] ] 28 | 06 7| s 8] 18] 0 | p2n |22 | pa| e | 38| 28]y | [ s [ 0] it wavue
MSP 1P

Figure 2. Fractional Unsigned Magnitude Notation

BINARY POINT

Xis| %14| 13| X12| Xn1|Xe0! Xg | Xg | X7 | Xg | X5 | Xa | X3[ Xz | X1 | Xg | SIGNAL
2] 22| 23] 24| 28| 28| 27| 28| 29| 20] 1] 02| 03] 4] 115 5

DIGIT VALUE

Va5 | Yoa|Ye3| Yoz [ Yoo [ Yeg| Yo [ Y8 | Y7 | Ys | Y5 | Ya| Ya| Y2| Y1 | Yo | SIGNAL
] 22] 23] 24 28] 28] 27 28 | 28| 210] 21] 2] 13| 04508 |5

DIGIT VALUE

- | P31|Pw|P2s | Pas |Pr7 |P2s | P25 | Paa | P23 | Paz| Pt | Pan | Prg|P1g | P17 | Pis | Pis| Pra| P13 |Paz [ Pro|Pro| Pa | Pg [ P7 | Pg| Ps | Py | Py | Py [ Py |Po |SIGNAL
o [22] 23] 42528 ] 27] 28 | 28 29[ 01| 12| a] s 8| 6] a0y 0 0| | 2| o a8 38|y | 28| 2| 0 20| 22| eser wavue [ms ]
WP 'SP MANDATORY

Figure 3. Fractional Mixed Mode Notation

BINARY POINT

s | Xaq [Xea | Xa2 | Xan X0 | Xa | Xa | %9 | Xg [ X5 | Xa | X3 | % | X1 | %o | stomaL rwo's compLemenn
(21| 22| 23| 24| 25| 28| 27| 28| 29 [210] 21| 212|213 (218|295 | DIGIT vALUE

Vis[ e Yiz| Y2 [ Yos [ viad Ya [ Ye [ Y7 [ ¥s | 5| Ya| Ya| Y2 | v1 | Yo | siomat wasieneD mackiTuDe
21 22] 23] 24| 25| 28 | 27| 28] 28] 20|11 |502) 03]y {2082

3

DIGIT VALUE

P31| P30 | P2a| P28 | P27 | P25 | Pas | P2a | P23 Paz| P21 | Pao | Prg| Peg| Pz | P1s| P1s | Pra| Pra| Paz [ Pry[Pia| Po| Pa | Py | P | Ps [ Pa | P3| P2| Py [ Po [ siGhaL
B 2| 22| 23| 24| 25] 28] 27| 28] 28] 210[ 21|12 ] 13 ] 5 18 [ 15[ 16 117 [ 18] 8] y20 [ 22 [y 2y 24 ] 28] 26 27 [ 128 p 28 a0 53| magir vawue

MSP Lsp MANDATORY
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Figure 4. Integer Twe's Complement Notation

BINARY POINT
15| %14 | X13[Xq2| Xn1|Xig| Xa | Xg | X7 | Xg | X5 | X4 | X3 | X2 | X1| Xg | SIGNAL
215] 214|983 212 11|20 | 8| 8| 27 [ B | 5| 24| 23] 22 2t | 0 | mieIT vALUE
. 5| e} V13| Yi2| Yoo | Yoo Yo | Yo Y7 | Y6 [ Y5 | Ya| Y3 | Y2 | Y1 Yo [ siGNAL
25| 2M 21312 M M0 8| B[ 7| B B[ A|F| 22| P o6 varue
| P31 P | P29| P28 | P2z | Pas [ P2s | P2a | P23 |Poz [ Pr | Poo | Prs | Pra | Pz | Pas [ Pos | Pra | Paa|Poz | Pro[ Pro| Pa [ Pa| Py | Pg | P [ Pa| P3| P2 [ Py| Py siGNAL
2% 229|278 | 27 |25 75 | 228 | 223|222 [ 221 [ 220 [ 219 [ 18| a17 [ 216 | 215 (230 214 213|212 |1 || 8 | B | 27 | B || A| B3| 2| | A NG"VMUE!"S=°|
MSP LsP
|31 Pa [ P2 | Pos| P27 | P25 [ P25 | Paa | P23 | Pz [ P21 | Pag | P1a | Pag | Pz | Pr6 [ P1s | Pra | Pra|Paz [ Pas [ Pro| Ps | P [ P7 | Ps | Ps | Pa | Paj Pz [ Py)Po| siGNAL
23] 290 978|928 [ 77| 226 | 225 | 324 | 273 | 222 | 321 | 20| 219) 208 | 17 [ 516|215 pM [ 213] 212 MV [210[ 8| B | o7 | 8| 25| oA [ 29[ 22| 2| 20 | DIGIT VAWE [RS = 1
MsP LsP
Figure 5. Integer Unsigned Magnitude Notation
BINARY POINT
X1 [ X1a| X13 | Xiz| %11 | Yoo [ Xo | Xg [ X7 | X6 | X5 |Xa | Xa|Xp | X; | Xg | SIGNAL
15[ o1 13 otz | a0t[ 10| 8| 8|7 | 8] 58| B3| 2] 20| 28| oieim vawue
X {Y1s| Yaa Va3 Yoz | Yir Yo | Yo | Yo [ V7| Y6 (Y5 [ V4 Val"z Y1 | Yo| SIGNAL
215211 213]212| 1 [ 20] 8 | B |27 | A5 | 4| B 22| 2| 20| DIGT VALLE
k] "zsp’n P |Pxs | P | Pra| P 'zt}’zn P19 P18 {P17|P1s | Prs Pra) P1z|Pr2 |Pro Pio| Pg | P [Py | Ps | P | Pu | P3| Pp | Py | Pp | siGNAL
B8 22'[zl7 |85 | 2| 8|2 2“[22“ 218218217 216 |15 (21| 13 02| M 910 | 8 | A [ | | 5| A 3|22 |2 | 2] DIGIT vALLE
msp LsP MANDATORY
Figure 6. Integer Mixed Mode Notation
BINARY POINT
Xg5|X1a| X13 | X12{X11|X10| X9 | Xg | X7 | X5 | X5 | Xq { Xy | Xz | X | Xg | SIGNAL (TWO'S COMPLEMENT)
1511 213|912 g1 [10] 81 8| 7| B[ 5| A 322 1| 0| ioiTvawe
X Y5 Yaa| Ye3 | Yoo Yor| Yoo | Yo | Yo | Y7 Y6 | Y5 | Ya | 3| Y2| Y1 | Yo | SIGNAL (UNSIGNED MAGNITUDE)
15|21 131201 210] 8 | 8 | 27| 26| 25| 4|23 22|21 20| oiGim vaLue
. T
P31 P30 | P2 | Pas | P27 {Pos | P25 | Paa | P23 |Paz | Poi P20 | Pra |Pis | Pra |Prg | Pus [Pra | Prs[Prz | P [Pra| Po | P | Py | P | Ps | Pa [Py | Py | Py | Pg| sioNaL
231 qu127 22| 525 Izza 23 (92| 21( 420 219 298| 07| 316 | 95 | p0a | 13| pn2 [ e[ g00 | 8 | 8] 27 | 8| 5] 4153 2) 21 | 20| oieir vawe
vsP ¢ MANDATORY
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Figure 7. Timing Diagram, Non—Multiplexed Output
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Figure 8. Timing Diagram, Unclocked Mode, Non—Multiplexed Output
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Figure 11. Equivalent Qutput Circuit

Figure 10. Equivalent Input Circuit
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Figure 12. Test Load Figure 13. Transition Levels For Three—State Measurements
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Application Notes

Mixed Mode Muitiplication

There are several applications in which mixed mode
multiplication may be advantageous. For example, inputs to a
digital signal processor are often generated as unsigned
magnitude numbers le.g., data from an analog-to-digital
converter). These numbers are effectively all positive values. In
contrast, filter coefficients must often be negative. As a result,
gither the data must be converted to two's complement

notation {which requires an additional bit), or the multiplier
must be capable of mixed mode operation. The MPY(16K
provides this capability by independently specifying the mode of
the multiplicand (X} and the multiplier {Y) on the TCX and TCY
pins. No additional circuitry is required and the resulting
product is in two’s complement notation.

Muttiplication By A Constant

Multiphication by a constant requires that the constant be
loaded into the desired input register, and that the desired
register not be loaded again until @ new constant is desired.

The multiply cycle then consists of loading new data and
strobing the output register.

Selection 0f Numeric Format

Essentially, the difference between integer, mixed, and
fractional notation in system design is only conceptual. For
example, the MPYD16K does not differentiate between this
operation:

6X2=12

and this aperation:
(6/8) X {2/8) = 12/64.

The difference lies in constant scale factors lin this case, a
factor of 8 in the multiplier and multiplicand and a factor of
64 in the product). However, these scale factors do have

implications for hardware design. Because comman good
design practice assigns a fixed value to any given line land
input and output signals often share the same linel, the scale
factors determine the connection of the output pins of any
multiplier in a System. As a result, only two choices are
normally made: integer and fractional notation. If integer
notation is used, the Least Significant Bits of the multiplier,
multiplicand, and praduct all have the same value. If fractional
notation is used, the Most Significant Bits of the multiplier,
multiplicand, and product all have the same value. These
formats are illustrated in detail in Figures 1 through 6.

Register Shift (RS) Control

In twao’s complement notation, the acceptable range of values
for a given word size is not the same for positive and
negative numbers. The largest negative number is one LSB
larger than the largest positive number. This is true for either
fractional or integer notation. A problem can arise when the
largest representable negative number is multiplied by itself.
This should give a positive number of the same magnitude.
However, the largest representable positive number is one LSB
less than this value. As a result, this product cannot be
correctly represented without using one additional output bit.

TRW LS! Products Inc.

The MPY016K has a Register Shift (RS) control that permits
shifing of the result to provide a correct answer for every
two's complement multiplication. When RS is active, the value
of all bits in the MSP is doubled fi.e. shifted left one position),
which provides the capability to represent the largest passible
product. The MSB of the Least Significant Product is changed
from a duplicate of the sign bit to the necessary bit to fill in
the output word. The effects of this control are Hllustrated in
Figures 1 and 4. Note that for unsigned magnitude operation,
the RS control must be HIGH.

25
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Absolute maximum ratings {beyond which the device will be damaged) '
Supply Voltage -0.5 to +7.0V
input
Applied voltage -05 to +55V?2
Forced current -60 to +6.0mA
Output
Applied voltage -05 to +55v2
Forced current -0.1 to +6.0mA34
Short-circuit duration (single output in high state to ground) 1 sec
Temperature
Dperating, case -60 10 +140°C
junction 175°C
Lead, soldering (10 seconds) 300°C
Starage -65 to +150°C
Notes

Operating conditions

1. Absolute maximum ratings are Iimiting values apcted individually while all gther parameters are within specified operating conditions.
Functional operation under any of these conciticrs 15 NOT implied

Forcing voltage must be iimited to specified range

B oW ra

Current is specified as conventional current flowing into the device

Applied vohage must be current limited 1o specihed range, and measured with respect to GND.

Temperature Range
Standard Extended

Parameter Min Nom Max Min Nom Max Units
Voc  Supply Voltage 475 50 525 45 5.0 55 v
tpwy  Clock Pulse Width, LOW 15 2 ns
tpwh Clock Pulse Width, HIGH 15 n ns
tg Input Setup Time {MPY016K) 20 25 ns

{MPY016K- 1} 20 2 s
tH Input Hold Time 0 2 ns
ViL  Input Voltage, Logic LOW 08 0.8 v
Vi Input Voltage, Logic HIGH 20 20 v
Ipt  Output Current, Logic LOW 40 40 mA
lpy  Output Current, Logic HIGH -400 -400 uh
Ta  Ambient Temperature, Stilt Air 0 70 °C
Tc  Case Temperature -55 +125 °C

TRW LSI Products Inc.
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Electrical cheracteristics within specified operating conditions
Temperature Range
Standard Extended
Parameter Test Conditions Min Max Min Max Units
lcc  Supply Current Voo = MAX, Static”
T - I°C to 10°C 875 mA
Ta> %°C2 860 mA
Tg = -5%°C to +125°C 1050 mA
Tp>%°C 960 mA
Vcc = 5.0V
Ta> 5°C B840 mA
Tp>35%C 920 mA
Iy Input Current, Logic LOW Voo = MAX V| - 04V
Xin Y TCY, TCX, T, AND -02 62| ma
CLK Y, CLK L -12 -12 mA
CLK X, CLK M, WISEL, TRIM, TRIL, RS -0 -06 mA
" Input Current, Logic HIGH Voo = MAX, V) = 24V
Xm, Ym, TCY, TCX, FT, RND 50 50 uh
CLK Y, CLK L 100 100 uh
CLK X, CLK M, MSEL, TRIM, TRIL, RS 50 50 uA
Iy Input Current, Max Input Voltage Voo = MAX, V) - 65V 10 10 mA
Vm Output Voitage, Logic LOW Vcc = MAX, lm = MAX 05 05 v
Vgy  Output Voltage, Logic HIGH Voo = MIN, Igy = MAX 24 24 v
lpz1  Hi-Z Output Leakage Current, Output LOW Voo = MAX V) - 04V
Non - Shared Pins -4 -50 uA
Shared Pins -200 -200 LA
lgzy  Hi-Z Output Leakage Current, OQutput HIGH Vog = MAX V) - 24V
Non - Shared Pins 40 50 HA
Shared Pins 50 50 uh
los  Short Circuit Output Current Vee = MAX, One pin to ground, -4 -5 -4 -5 mA
one second duration, output HIGH.
Cy Input Capacitance Ty = 5°C F - IMHz 10 10 pF
Cp Output Capacitance Ta = 5°C F = 1Mtz 10 10 pF
Notes:

1 Worst case, all inputs and outputs LOW

2 Part has a negative temperature coefficient, i, power consumonon falls as temperature increases.
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Switching characteristics within specified operating conditions '

Temperature Range
Standard Extended
Parameter Test Conditions Min | Max | Min | Max | Units
tve  Multiply Time, Clocked Vpe=Min,
MPY016K : 45 50 ns
MPY016K-1 40 45 ns
tpuc  Multiply Time, Unclocked Vee=Min
MPY016K 75 85 ns
MPY(16K-1 70 75 ns
(5] Output Delay Vg =Min, Test Load: Vi gpp=2.2V
MPY016K 30 35 ns
MPY(16K-1 30 30 ns
tser  Output Multiplex Select Delay Vgo=Min, Test Load: Vigap=2.2V 20 25 ns
tgya Three-State Qutput Enable Delay Vgo=Min, Test Load: V) pap=1.8V 30 35 ns
tpig  Three-State Output Disable Delay Vee=Min, 30 35 ns
Test Load: VLOAD=2.6V (’(mso) 2
Vioan=00V itpisy) ?

Naotes 1 All transitions are measured at a 1.5V level except for tpyg and teya, which are shown in Figure 13.

2. 1pjgy denotes the transition from logical 1 to three-state
Ipigg denotes the transition from logical 0 1o three-siate

Ordering Information

Product Temperature Range Screening Package Package
Number Marking
MPY016KJ1C STD-Tp=0°C to 70°C Commercial 64 Pin Ceramic DIP 016KJ1C
MPY(16KJ1C1 STD-Tp=0°C to 70°C Commercial 64 Pin Ceramic DIP 016KJ1C1
MPY016KJ1A EXT-Tp=~55°C to 125°C High Reliability 64 Pin Ceramic DIP 016KJTA
MPY(16KJ1AY EXT-Tg=-55°C to 125°C High Reliability 64 Pin Ceramic DIP 016KJ1A1

All parameters contained in this specification are guaranteed by design. characterization, sample testing or 100% testing as appropriate. TRW reserves the right
to change products and specifications without notice. This information does not convey any license under patent rights of TRW Inc. or others.

Life Support Policy — TRW LS! Products Inc. components are not designed for use in life support applications, wherein a failure or maifunction of the
component can reasonably be expected to result in personal injury. The user of TRW LSI Products Inc. components in life support applications assumes all risk
of such use and indemnifies TRW LSI Products Inc. against all damages
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