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» High-Speed (35ns) Clocked Multiply Time.

o Low Power Operation:
» IccsB = 500pA Maximum
» lccoP = 7.0mA Maximum @ 1MHz

e Supports Two’s Compiement, Unsigned Magnitude
and Mixed Mode Multiplication.

e HMU16 is Compatible with the AM29516, LMU16,
IDT7216 and the CY7C516.

e HMU17 Is Compatible with the AM29517, LMU17,
IDT7217 and the CY7C517.

e TTL Compatible Inputs/Outputs.
e Three-State Outputs.
e Avallable in 64 Pin DIP and 68 Lead PLCC Packages.

Applications

e Fast Fourier Transform Analysis
o Digital Filtering

e Graphic Display Systems

* Image Processing

e Radar and Sonar

e Speech Synthesis and Recognition

Features Description
e 16 x 16-BIit Parallel Multiplier with Full 32-Bit The HMU16/HMU17 are high speed, low power CMOS
Product. 16 X 16-bit multipliers ideal for fast, real time digital signal

processing applications.

The X and Y operands along with their mode controls (TCX
and TCY) have 17-bit input registers. The mode controls
independently specify the operands as either two's
complement or unsigned magnitude format, thereby
allowing mixed mode multiplication operations.

Two 16-bit output registers are provided to hold the most
and least significant halves of the result (MSP and LSP). For
asynchronous output these registers may be made
transparent through the use of the feedthrough control (FT).

Additional inputs are provided for format adjustment and
rounding. The format adjust control (FA) allows the user to
select either a left shifted 31-bit product or a full 32-bit
product, whereas the round control (RND) provides the
capability of rounding the most significant portion of the
result.

The HMU16 has independent clocks (CLKX, CLKY, CLKL,
CLKM) associated with each of these registers to maximize
throughput and simplify bus interfacing. The HMU17 has
only a single clock input (CLK), but makes use of three
register enables (ENX, ENY and ENP). The ENX and ENY
inputs control the X and Y input registers, while ENP
controls both the MSP and LSP output registers. This
configuration facilitates the use of the HMU17 for
microprogrammed systems.

The two halves of the product may be routed to a single
16-bit three-state output port via a multiplexer, and in
addition, the LSP is connected to the Y-input port through a
separate three-state buffer.

All outputs of the HMU16/HMU17 multipliers also offer three-
state control for multiplexing results onto multi-use busses.

CAUTION: Electronic devices are sensitiva to electrostatic discharge. Proper I.C. handling procedures should be followed.
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Package Pinouts
HMU16/HMU17
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Functional Block Diagram
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Pin Descriptions

DiP
SYMBOL PIN NUMBER TYPE DESCRIPTION
Vece 48,49 V. The +5V power supply pins. A 0.1 uF capacitor between the Vo and GND pins
is recommended.
GND 46,47 GND. The device ground.

Xg-x15 1-5,54-64 | X-Input Data. These 16 data inputs provide the multiplicand which may be in two's
complement or unsigned magnitude format.

Yo-Y15/ 9-24 /0 Y-Input/LSP Output Data. This 16-Bit port is used to provide the multiplier which

Po-P15 may be in two’s complement or unsigned magnitude format. It may also be used for
output of the Least Significant Product (LSP).

P16-P31/ 25-40 (o] Output Data. This 16-Bit port may provide either the MSP (Pg-31) or the

Po-P15 LSP (Pg-15)-

TCY,TCX 50, 51 1 Two's Complement Control. Input data is interpreted as two’s complement when this
control is HIGH. A LOW indicates the data is to be interpreted as unsigned
magnitude format.

FT 44 I Feedthrough Control. When this control is HIGH, both the MSP and LSP registers are
transparent. When LOW, the registers are latched by their associated clock signals.

FA 43 I Format Adjust Control. A full 32-bit product is selected when this control line
is HIGH. A LOW on this control line selects a left shifted 31-bit product with the sign
bit replicated in the LSP. This control is normally HIGH except for certain two’s
complement integer and fractional applications.

RND 52 I Round Control. When this control is HIGH, a one is added to the Most Significant Bit

{MSB) of the LSP. This position is dependent on the FA control; FA=HIGH indicates
RND adds to the 2_45 bit (P15), and FA=LOW indicates RND adds to the 2_44
bit (P14).

MSPSEL 45 | Output Multiplexer Control. When this control is LOW, the MSP is available for output
at the dedicated output port, and the LSP is available at the Y-input/LSP output
port. When MSPSEL is HIGH, the LSP is available at both ports and the MSP is not
available for output.

OEL 6 1 Y~In/Pg-15 Output Port Three-state Control. When OEL Is HIGH, the output drivers
are in the high impedance state. This state is required for Y-data input. When OEL
is LOW, the port Is enabled for LSP output.

OEP 42 | P16-31/Pg-15 Output Port Three-state Control. ALOW on this control line enables

the output port. When OEP is HIGH, the output drivers are in the high impedance
state.

The following Pin Descriptions apply to the HMU16 only.

CLKX 53 I X-Register Clock. The rising edge of this clock loads the X-data input register along
with the TCX and RND registers.

CLKY 8 [ Y-Register Clock. The rising edge of this clock loads the Y~data input register along
with the TCY and RND registers.

CLKM 41 i MSP Register Clock. The rising edge of CLKM loads the most significant product
(MSP) register.

CLKL 7 1 LSP Register Clock. The rising edge of CLKL loads the least significant product

(LSP) register.

The following Pin Descriptions apply to the HMU17 only.

CLK 7 | Clock. The rising edge of this clock will foad all enabled registers.

ENX 53 i X-Register Enable. When ENX is LOW, the X-register is enabled; X-input data and
TCX will be latched at the rising edge of CLK. When ENX is high, the X-register
is in a hold mode.

ENY 8 | Y-Register Enable. ENY enables the Y-register. (See ENX).

ENP 41 1 Product Register Enable. ENP enables the product register. Both the MSP and LSP

sections are enabled by ENP. (See ENX).
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Functional Description

The HMU16/HMU17 are high speed 16 X 16-bit multipliers
designed to perform very fast multiplication of two 16-bit
binary numbers. The two 16-bit operands (X and Y) may be
independently specified as either two’s complement or
unsigned magnitude format by the two's complement
controls (TCX and TCY). When either of these control lines
is LOW, the respective operand is treated as an unsigned
16-bit value; and when it is HIGH, the operand is treated as
a signed value represented in two’s complement format.
The operands along with their respective controls are
latched at the rising edge of the associated clock signal.
The HMU 16 accomplishes this through the use of indepen-
dent clock inputs for each of the input registers (CLKX and
CLKY), while the HMU17 utilizes a single clock signal (CLK)
along with the X and Y register enable inputs (ENX and ENY).

input controls are also provided for rounding and format
adjustment of the 32-bit product. The Round input (RND) is
provided to accomodate rounding of the most significant
portion of the product by adding one to the Most Significant
Bit (MSB) of the LSP register. The position of the MSB is
dependent on the state of the Format Adjust Control (See
Pin Descriptions and Multiplier Input/Output Format
Tables). The Round input is latched into the RND register
whenever either of the input registers is clocked. The
Format Adjust control (FA) allows the product output to be
formatted. When the FA control is HIGH, a full 32-bit
product is output; and when FA is LOW, a left-shifted
31-bit product is output with the sign bit replicated in bit
position 15 of the LSP. The FA control must be HIGH for
unsigned magnitude, and mixed mode multiplication

operations. It may be LOW for certain two's complement
integer and fractional operations only (See Muitiplier Input/
Output Formats Table).

The HMU16/HMU17 multipliers are equipped with two
16-bit output registers (MSP and LSP) which are provided
to hold the most and least significant portions of the
resultant product respectively. The HMU16 uses indepen-
dent clocks (CLKM and CLKL) for latching the two output
registers, while the HMU17 uses a single clock input (CLK)
along with the Product Latch Enable (ENP). The MSP and
LSP registers may also be made transparent for asynchro-
nous output through the use of the Feedthrough control (FT).

There are two output configurations which may be selected
when using the HMU16/HMU17 multipliers. The first
configuration allows the simultaneous access of the most
and least significant halves of the product. When the
MSPSEL input is LOW, the Most Significant Product will be
available at the dedicated output port (P16-31/Po-15). The
Least Significant Product is simultaneously available at the
bi-directional port shared with the Y-inputs (Yp-15/Po-15)
through the use of the LSP output enable (OEL). The other
output configuration involves multiplexing the MSP and
LSP registers onto the dedicated output port through the
use of the MSPSEL control. When the MSPSEL control is
LOW, the Most Significant Product will be available at the
dedicated output port; and when MSPSEL is HIGH, the
Least Significant Product will be available at this port. This
configuration allows access of the entire 32-bit product by
a 16-bit wide system bus.
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Mutltiplier Input/Output Formats Table
FRACTIONAL TWO'S COMPLEMENT NOTATION
‘- mwr; POINT

Kya Xoah Kool Xoaf XeoT 0ol Xo | %o ] %5 § % | s [ X [ %0 [ %o | %4 [ % | S1GNAL
29| 21| 22| 23] 24| 2-%] 28] 27| 2 { 2?2 Wfa- 12 a2 H]2- | DiGIT vALUE

3

Yas Vue v.,|v,,|v“ Yool Yo | Yo | ¥y [ ¥e] Yo Ivelva [ Vo] v, ] v, | siGNAL

2| 2 2] 23| 4] 2 5[ 28] 27| -4 | 2 ¥ 2 a2 2212 [2- 5] orGiT vaLUE

o o 1P351]P20{Pas|Pre|Pay | Pag [Pas] Pay '_a”’a P lPiolPu PulPu]PulPis[PulPu]PulPulPu] P | Ps [  [Pe[Ps [Pa s [ P [, [ 7, | stGMAL
022?23 24 [ 28] 2] 27 [ 2] 20 a2 ¥ 2- 2 e ¥ 20 2 Wl e Mo W2 Bfa N2 2224 3o M2 2122 %] p1Git vaLuE

-8
MSP LSP

~

= [P31}P20] P20} Pae|Par|Pae |Pas| Pas |P3a | P2z [Py [P2o | Pro P[Py |PulPis]Pu[PulPulPulPil P | 0y ] Py L Ps [P ] Py [Py ] Py [ Py [ Py | StGNAL
0 S S 0 S P Pl S e i I s o P P P o e P P P D e e e o i e AR AT
MsP 18P
« FRACTIONAL UNSIGNED MAGNITUDE NOTATION

I!NMV’ POINT
L

Xug| Kog] Xia [ Xy | %50 | Xeof %g [ %o | %, | %6 [ %5 ] 24 ] %5 [ %, | %, | %, | STONAL
a2 23|24 25| 2¢{ 27 29[ 2* 2"‘!:"‘ 2-1:':-1: 2‘“[2“’ 2-8] DIGIT VALUE

o

Yus| Yaa| Yus | Vool Yor | Yso| Yo [ Ya R ¥s [ Ve I ¥s Ve [ s | Yo ¥i [ ¥, | S1aNAL
2| 22} 23| 24| 2-5| 28] 2-7 | 28 [ 20 2"“[2'“ 2'"]2'“ z-ulz-nslru DIGIT VALUE

3 _ |P31|Ps0o|Pze|Pss|Par|Pag]| Pas [Pas) P23 | P22 Py Pao[Pus[Pua|Pur] Pus| Prs]Pua[ Prs] Pra[ Prs] Pua] Po [ P | Pr [ Pe Bs [ P TPy [P P ] o | s1ameaL
g Pl s P Pl P P P P e i P P el D e e 0 e o e e e o o e P P P P K L g
MSB LsP MANDATORY

FRACTIONAL MIXED MODE NOTATION

.lNAR‘: POINT

SIGNAL
Nl Kool %o Xoa| Koo Xood Ko ] 20 [ 26 ]2 ] X [ 0§ Xa [ 2 ] % [ %6 (TWO'S COMPLEMENT)
20| 21| 22| 23] 24| ¢ [ 2#[ 2 7] 29} 2 ¥ 2 ¥ 21 2 [ %] D1GIT vALUE

SIGNAL
M A AL ASIAM A A AS) IACARATARACA D (UNSIGNED MAGNITUDE)
Tl 22 23] 23] 2¢] 27 | 2% | 2%]2- W22 1222 ]2 %[2- %] DIGIT vALUE

P20{P1s|Pua|Pyr| Praf Ps i Pus[Pu] Py ]P

= {P314Ps0[Poa| Pas|Pyr | PralPas | Paa [Pa | Psa [Py s Pa | Pe | Py [ Pe]Ps ’AV’sl’: [Py Po | siGNAL
)2t 222324 [2-5]26] 27 [ 28] 29 [2-¥] -2~ 13- 4] 2-1¥{ -2~ V7]o- 42 W2~ 29 - Ta- 21 - 23] 24[p- 28] 24y 10}y 24 -2 a-3] p1gy v vaLLE
wsB Lsp MANDATORY
5
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Multiplier Input/Output Formats Table (Continued)
INTEGER TWO'S COMPLEMENT NOTATION

BINARY POINT

Xosf Koo Xqa | Koal Xl Xio] Xo | Xa | %o X | Xs | X | X3 | X2 | X, | X, | SIGNAL
213] 2™ | 213 2'2| 21| 2% 2% | 2% | 27| 28] 2% 24| 2® | 2?] 2" | 2° | DIGIT VALUE

X [ Yeeh Yaa| Yaa] Yaz! Yool Yol Yo Yol Yo! Yol Yol Yol Yol Yol ¥4 ¥o | S1GNAL
L215] 214|219 22| 2W{2%| 2% 2% | 27| 2% 2°| 2| 2° | 2?] 2' | 2° | DIGIT VALUE

a o |P3}Pso|PasfPae|Par| Pas| Pas| Pas| Pas|Paa[Pa1| P2o[P1s | Pug| Pur | Pus) Py | Pra| Pyo] Pral Paa| Pro | Pa] P | Py Py Pyl Py Py] Py Py) Py | SIGNAL
Ja0f 2] 220227 2%%{ 9281 224 22| 272 271|270 219[ 2% 1217 28] 2% |-2%0] 2M] 213{ 212] 211f 210 | 2% 28| 27| 2% 2% 2¢} 2%] 22| 2'| 2° | DIGIT VALUE
MsP | LsP
= P31[PsofPas] Pra| Pay| Pas[ Pas| Paa| P23l Paa[Pay) PaolPys | Pra) Puz [ Prs| Pys| Pra} P1af Pra) P1a) Pio| Po| P | Pr| P Ps| Py Py Pyl Py] P | SIGNAL
-2n| 2] 28] 20| 77| 23] 28| 221 [ e [ a2 anr [ a0 [ 2 [ 2| a7 [ 2% 28] 2] 2] 2% 2M[ 2 2*| 20 | 27 2% 2%] 2¢] 2] 22 2'[ 2° | muiT vALuLE

MSP 1 LSP

* In this format an overflow occurs in the attempted mulliplication of the two's compiement number 1,000 ... 0 with
1,000.0 yielding an erroneous product of ~1 in the fraction case and -230 in the integer case.

INTEGER UNSIGNED MAGNITUDE NOTATION

BINAR" POINT

Xus[Xua] X33} X1z | Xua] X1o| Xo ] Xa | X7 | Xef X5} Xe| X3 | Xa| X, | Xo | SIGNAL
215l gnz]artigo] pe T ae T v [ oo 25 F 24 23] 22| 21 20 | o1GIT vALUE

X AV Yol Yoal Yeol Yar | Yeof Yo | Yol Y7 | Yl ¥s| Ya| ¥a] Ya] ¥, | Yo | SIGNAL .
2'5{24| 2% )21212%2™0) 29| 28| 27 | 28| 25 | 2| 27 | 22| 2' | 2° | OIGIT VALUE %

pll pao pﬁ&! p27 P?‘ Pﬂi le pZJ PZZ Pi! p?ﬂ P‘! P‘. P" plS pl5 p!l p‘J P|2 P“ PW pl pl P7 Pi P5 P‘ pJ p? p| PO SIGNAL
21| 230] 270 [ 228 27| 226 | 225 24| 22] g2z 21| p20[ 219 [ 18] 27| 2t6 [ 215 204 13| 212 [ 2 210 29 | 28 [ 27| 28| 25 24 2° | 22| 2'| 2° | DIGIT VALUE
MsP LSP MANDATORY

INTEGER MIXED MODE NOTATION

BINAR0 POINT

SIGNAL
Xis | X1af X1a | X12|X11] X10] Xg | Xa | X7 | Xe| Xs| Xa] X3} X2 ] X1 | X0 |(TWO'S COMPLEMENT)
2151214 [ 2% 212|211 210] 29 | 28] 27 | 28] 254 24| 2 | 22| 2' | 2° | DIGIT VALUE

SIGNAL
K AVisiYee [ Yes|Yaa ] Yur} Yoo | Yo | Ya | Yo | Ye| Ys ! Ya] Yol ¥2) ¥4 ] Yo | (UNSIGNED MAGNITUDE)

2112|2212 29210 2% | 28| 27 | 28] 25| 2% | 2% | 22| 2" | 2° [ DIGIT VALUE

P31|Paa| P2e |PasPar| P2e]Pas| P24} Pas| P22} P21| P20] P1g [ Pus| Pyz{Pus | Pis [Praf P1a[Pra| Pt [Pro| Pa| Pa | P2 P | Ps | Puf Paf Paf Py| Pg [SIGNAL
23] 2%0] 229|228 27| 28] 525 p24] 223] g22 g2¢| i | p1af p17 [ prel pts I ota g13| puzfprifpto | a8 | o0 [ 07| 26| 25| 24| 23] 22| 211 2¢ | DiGIT VALUE
MsP Lsp MANDATORY
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Specifications HMU16/HMU17

T-73-29
Absolute Maximum Ratings

SupplyVoltage . .cooeveeeneriiieneeearenerentcstssscanasnessnsanns e reieatesecansenacetartnnsatarasatrnenaan +8.0 Volts
€ input, Qutput or I/O Voltage Applied........ et avarecatscsananacenonraransanscerransaasnrannas .... GND-0.5VtoVgcc+0.5V
Storage TemperatureRange .............. reseaseaan vessenenan eeesssstsseaaneneseases s s o naccasnane ~-659C to +150°C
Maximum Package Power DIssipation ... .cuviiiiiieniiieiienaeaieiaestatanrsarcessosasaeesssttansssasssasaasacanss 1.0W

7 R R PR P P PP PP PP PP PRPPRPRR 150C/W
T CRLETRTPRP PR s eeennantncaestt s ettt ateanatoannannns 80°C/W
Gate COoUNE «veveereceecrosrnnnoccsssssnassenssasenssansonsssonsss evesearsennee Cerretaestesterserscannnnns 4500 Gates
JUNCHON TOMPEIAIUI® « v v v v eceeeennneesransarcsessssssantsssssassessssnsssasesnnenssnsosssssassarasanesnnssan +175°C
Lead Temperaturs (Soldering, Ten SeCONdS). .« i vueseeiiiratiianeestssesntanesancstrsotassssssnecccnssocssssananns +300°C

CAUTION: Stresses above those listed in the “Absolute Maximum Ralings” may cause permanent damage to the device. This is a stress only rating,
and operation at these or any other conditions above those indicated in the operations sections of this specification is not implied.

Operating Conditions

Operating Voltage Range . ... ccvsriiiiiterieosessessannsoasncsaosarssrssseartssessstesntonsasessssnas +4.75V to +5.25V
Operating Temperature RANQge .. ....ciiieerieeiitaaeaasnerssosssesanacnsessesosssacaasrrsssssesssasanssncs 0°C to +-70°C

D.C. Electrical Specifications (vcc = 5.0V + 5%, TA = 0°C to +70°C)

) SYMBOL PARAMETER MIN MAX UNITS TEST CONDITIONS
ViH Logical One Input Voltage 20 - v
ViL Logical Zero Input Voltage - 0.8 \")
VoH Output High Voltage 26 - \ loH =-400pA
VoL Output Low Voltage - 04 \ loL = +4.0mA
h Input Leakage Current -10 10 pA Vj=VggorGND, Voo = 5.25V
% 1o Output or I/O Leakage Current -10 10 pA Vo =Vgg or GND, Voo = 5.25V
IccsB Standby Power Supply Current - 500 pA V) =Vgcg orGND, Voo =5.25V
Qutputs Open
lccop Operating Power Supply Current - 7.0 mA Vij=VgcorGND,Vgoc = 5.25V
f=1MHz (Note 1)
Capacitance (Ta = +25°C, Note 2)
SYMBOL PARAMETER TYPICAL UNITS TEST CONDITIONS
CIN Input Capacitance 15 pF Frequency =1MHz.
All measurements referenced
Cout Output Capacitance 10 pF to device Ground.
Cio 1/0 Capacitance 10 eF

NOTES: 1. Operating Supply Current is proportional to frequency, Typical
rating is SmA/MHz.

2. Not tested, but characterized at initial design and at major
process/design changes.
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HARRIS SEMICOND SECTOR 1LE D WE 4302271 0014252 3 W T-73-29
Specifications HMU16/7HMU17
A.C. Electrical Specifications (Voo = 5.0V + 5%, T = 0°C to +70°C, Note 3)
HMU16/HMU17-35 HMU16/HMU17-45 TEST
SYMBOL PARAMETER MIN MAX MIN MAX UNITS CONDITIONS
tMuc Unclocked Multiply Time - 55 - 70 ns
tMC Clocked Multiply Time - 35 - 45 ns
is X, Y, RND Setup Time 15 - 15 - ns
tH X,Y, RND Hold Time (o] - 2 - ns
tpwH Clock Pulse Width High 10 - 15 - ns
tpwiL Clock Pulse Width Low 10 - 15 - ns
tppseL | MSPSEL to Product Out - 22 - 25 ns
tepp Output Clock to P - 22 - 25 ns
tpDY Output Clockto Y - 22 - 25 ns
. tENA 3-State Enable Time - 22 - 25 ns Note 1
tpis 3-State Disable Time - 22 - 25 ns
tse Clock Enable Setup Time 15 - 15 - ns
{(HMU17 only)
tHE Clock Enable Hold Time (o} - 2 - ns
{HMU17 only)
tHCL Clock Low Hold Time CLKXY (o} - (¢} - ns _Note2
Relative to CLKML
{HMU16 only)
7 t Output Rise Time - 8 - 8 ns From 0.8V {0 2.0V
t Output Fall Time - 8 - 8 ns From 2.0V to 0.8V
NOTES: 1. Transition is measured at +200mV from steady state voltage
with loading specified in Figure 1.
2. To ensure the correct product is entered in the output registers,
new data may not be entared into the input registers before the
output registers have been clocked.
B 3. For A.C. Test load, See Figure 1.

[
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HARRIS SEMICOND SECTOR LLE D WE 4302271 0014253 5 mm
HMU16/HMU17 T-73-29

A.C. Test Circuit

R1

DUT

c1*

”,
<tH—ws

* Test Head Capacitance

All Output Pins V1 R1 C1
2.4Volts 5000 40pF

A.C. Testing Input, Output Waveforms

3.0v
ov VoL

A.C.Testing: All parameters tested as per test circuit. Input rise and fall times
are driven at 1ns/V.

Timing Diagram
SET-UP AND HOLD TIME

DATA 3.0v
1.5V
AW N\
INPUT te 1 o
CLOCK a.0v
INPUT 1.5V
ov

HMU16 TIMING DIAGRAM

% tpWH tHoL

et
CLKX l l
OLKY g <M P tpWL
INFU, SCHKKXKKKKK
RND |ue—— tMC ——
CLKM ]

CLKL | tPDY
OUTPUTYWXXXXXXXXXXX)I(

v =
tPDSEL
MSPSEL ‘rr _»‘
| tpDP
OUTPUT P X X X X X XXXXXXXXXX*)‘(
tmuc |

N

THREE STATE CONTROL

THREE 1.5V
STATE ——
CONTROL tDIS le—— ¢
ENA
OUTPUT HIGH INPEDANCE 2.6V
THREE 2oy
STATE :

HMU17 TIMING DIAGRAM

tpWH |
CLK
. I<—->-<—>-| |<——> tpWL
ENX I tsg | tHE v
ENY
ts tH
'gﬁzﬁ T ARKIII
tsg I<——><—>‘ tHE
ENP 1 |
tmc 1 tPDY
OUTPUT Y XXX XX K X XX
tPDSEL |
MSPSEL N
tpDP
oUTPUT P _X X X X IO KKK X XK K XK
tMuc
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HARRIS SEMICOND SECTOR LLE D WE 4302271 0014254 7 mm

HMU16/HMU17 1-73-29
Packaging
64 LEAD SIDE BRAZED
64 N [7 1
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032
NOTES:
1. BODY SIZE DIMENSIONS DO NOT INCLUDE MOLD FLASH
NOTE: All Dimensions are M_m , Dimensions are in inches.
Max
Ordering Information
H MU 16 J C - 35
T T T 7 T
PREFIX: DEVICE PERFORMANCE GRADE:
H:  (Harris) TYPE: -85. 35nstpme
16 -45. 45nstpve
FAMILY: 17
MU:  (Multiplier Unit)
PACKAGE: —— TEMPERATURE:
J: Plastic Leaded C: Commercial
Chip Carrier 09C to +70°C

D: Ceramic Sidebrazed DIP
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