

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SPT9101

ABSOLUTE MAXIMUM RATING (Beyond which damage may occur)!

Supply Voltages
Supply Voltage (+VS) ..ccoverieincrinceiienenns -05Vto+6V
Supply Voltage (-Vs) ....ccovereeeee 6Vio+0.5V
A/D Ground Voltage Differential ..........c..ccoccoreenene 05V
Input Voltages
Analog Input Voltage .........ccovevveiieieniineene s 5V
CLK, NCLK Input -5Vto+0.5V

Output Currents
Continuous Output Current ..........ccecevveriircnenenns 70 mA

Temperature
Operating Temperature ....

Junction Temperature ...........coooevvvnveinienennenee + 150 °C
Lead, Soldering (10 secoNdS) .......cccccerererenienne +220°C
SEOrAGE .ovvreereeiiiveeer e -65 to + 150 °C

Note 1: Operation at any Absolute Maximum Ratings is not implied. See Electrical Specifications for proper nominal

applied conditions in typical application.

ELECTRICAL SPECIFICATIONS

Ta=Tmin - Tmax, Vec=+5.0 V, Vge=-5.2 V, ViN=1£1.0 V, VRa=-1.0 V, Vrr=+1.0 V, faock=100 MHz, 50% clock duty cycle, unless otherwise specified.

TEST TEST
PARAMETERS CONDITIONS LEVEL MIN TYP MAX UNITS
DC Performance
Gain AVIN=0.5V +25 °C 3.93 4.0 4.07 | VNV
Full Temp. 3.9 41 | VWV
Offset AViN=0V +25 °C 13 +10 | mV
Full Temp. +15 | mV
Output Resistance +25 °C 0.4 Q
Output Drive Capacity Full Temp. +60 70 mA
PSRR AVs=0.5V p-p +25°C 37 43 dB
Pedestal Sensitivity to Pos. Supply 4 mV/V
AVs =05V p-p Full Temp.
Pedestal Sensitivity to Neg. Supply 8 mvV/v
AVg=0.5Vp-p Full Temp.
Analog Input/Output
Output Voltage Range Full Temp. +2.4 +2.7 Vv
Input Bias Current +25 °C -50 pnA
Input Capacitance +25°C 2 pF
Input Resistance +25 °C to Tmax 30 125 kQ
TMIN 25 kQ
Clock Inputs
Input Bias Current +25 °C 25 uA
Input Low Voltage -1.8 151V
AVs=0.5Vp-p Full Temp.
Input High Voltage -1.0 08|V
AVg=0.5Vp-p Full Temp.
Track Mode Dynamics
Bandwidth (-3dB) Vout=1.0V p-p | Full Temp. 160 250 MHz
Slew Rate 4 V Output Step Full Temp. 1300 1800 Vius
Overdrive Recovery Timel To0.1% 55 ns
Integrated Output Noise BW = 5 to 200 MHz 270 uv
Input RMS Spectral Noise 10 MHz 4.3 "V/\/H_z
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ELECTRICAL SPECIFICATIONS

Ta=Tmin - Tmax, Voc=+5.0 V, Vgg=-5.2 V, Vin=£1.0 V, Vag=-1.0 V, Var=+1.0 V, fooa=100 MHz, 50% clock duty cycle, unless otherwise specified.

TEST TEST
PARAMETERS CONDITIONS LEVEL MIN TYP MAX UNITS
Hold Mode Dynamics
Worst Harmonic 23 MHz, 50 MSPS -75 dBFS
Vout=2V p-p +25°C
Worst Harmonic 48 MHz, 100 MSPS -66 -60 | dBFS
Vout=2V p-p +25 °C
Worst Harmonic 48 MHz, 100 MSPS -57 | dBFS
Vout=2V p-p Full Temp.
Worst Harmonic 48 MHz, 125 MSPS -60 dBFS
Vou=2V p-p +25 °C
Sampling Bandwidth2 -3dB, +25°C 350 MHz
VIN=0.5Vp-p
Hold Noise3 (RMS) +25°C 450 x ty mV/s
Full Temp.
Droop Rate (RMS) +25°C +20 mV/us
At 50 MHz and 4 V p-p Full Temp.
Feedthrough Rejection (50 MHz) -66 dB
Vout=2V p-p Full Temp.
Track-and-Hold Switching
Aperture Delay +25°C -250 ps
Aperture Jitter +25 °C <1 ps rms
Pedestal Offset +25 °C +10 mV
Transient Amplitude ViN=0V 16 mV
Full Temp.
Settling Time to 3 mV Full Temp. 4 ns
Glitch Product4 +25 °C 40 pV-s
ViN=0V
Hold-to-Track Switching
Acquisition Time to 0.1% +25 °C 7 ns
2V Output Step
Acquisition Time to 0.01% +25 °C 11 141 ns
2V Output Step Full Temp. 16| ns
Power Supply
+Vg Current Full Temp. 52 701 mA
-Vg Current Full Temp. 58 72| mA
Power Dissipation Full Temp. 550 710 | mW

1Time to recover within rated error band from 160% overdrive.

2Sampling bandwidth is defined as the -3 dB frequency response of the input sampler to the hold capacitor when operating in the

sampling mode. It is greater than tracking bandwidth because it does not include the bandwidth of the output ampilifier.

3Hold mode noise is proportional to the length of time a signal is held. For example, if the hold time (t4) is 20 ns, the accumulated

noise is typically 3 uV (150 mV/s x 20 ns). This value must be combined with the track mode noise to obtain total noise.
4Total energy of worst case track-to-hold or hold-to-track glitch.
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SPT9101

TEST LEVEL CODES

All electrical characteristics are subject to the |
following conditions: I

All parameters having min/max specifications
are guaranteed. The Test Level column indi- n

cates the specific device testing actually per- v
formed during production and Quality Assur-
ance inspection. Any blank section in the data Vi

column indicates that the specification is not
tested at the specified condition.

TEST LEVEL

TEST PROCEDURE

100% production tested at the specified temperature.

100% production tested at T,=25 °C, and sample
tested at the specified temperatures.

QA sample tested only at the specified temperatures.

Parameter is guaranteed (but not tested) by design
and characterization data.

Parameter is a typical value for information purposes
only.

Vi 100% production tested at T, = 25 °C. Parameter is
Unless otherwise noted, all tests are pulsed guaranteed over specified temperature range.
tests; therefore, T, =T_=T,.
Figure 1 - Timing Diagram
—>»| |l&—— Aperature
Delay
Input / \
/ (__Acgrlijrisgion
Output / \’\
—J -« > Track-to-Hold
Settling
O o CTTTTTTS Track M Ao
il \
T G p——— J [ —
TIMING SPECIFICATION DEFINITIONS
ACQUISITION TIME APERTURE DELAY

This is the time it takes the SPT9101 to acquire the analog
signal when it makes a transition from hold mode to track
mode. Itis measured from the 50% input clock transition point
to the point when the signal is within a specified error band at
the hold capacitor.

TRACK-TO-HOLD SETTLING TIME

The time required for the output to settle to within 4 mV of its
final value.

The aperture delay time is the interval between the leading
edge transition of the clock input and the instant when the
input signal was equal to the held value. It is the difference
in time between the digital hold switch delay and the analog
signal propagation time. Because the analog propagation
time is longer than the digital delay in the SPT9101, the
aperture delay is a negative value.
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PIN ASSIGNMENTS PIN FUNCTIONS

SPT9101

RTN| 1 v El Vout RTN Gain Set Resister Return
+AVs +5 V Power Supply (Analog)
2 19
RTN NC GND Hold Capacitor Ground
Necls _1_E'| -AVg +DVs +5 V Power Supply (Digital)
" CLK True ECL T/H Clock
+AVg[ 4] [17]-Avg NCLK Complement ECL T/H Clock
+AVg E 16| GND -DVs -5.2 V Power Supply (Digital)
SoIC N/C No Connection
GND| 6 _1_5_| Vin VIN Analog Signal Input
GND| 7 14| N/C GND Ground (Signal Return)
-AVg -5.2 V Power Supply (Analog)
+DVg E E' -Dvg Vour Analog Signal Output
+DVg| 9 E| -DVg
CLK| 10 11 NCLK

-AVg
-AVg
GND

VIN
N/C

R
O +
— Q
X <
w
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SIGNAL PROCESSING TECHNOLOGIES

- LEADERSHIP IN
DATA CONVERSION
AND
SIGNAL PROCESSING
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GENERAL PRODUCT INFORMATION I I
ORDERING INFORMATION EI
ANALOG-TO-DIGITAL CONVERTERS EI
DIGITAL-TO-ANALOG CONVERTERS l I
COMPARATORS E

PIN DRIVERS Ia

SAMPLE-AND-HOLD AMPLIFIERS ii

APPLICATION NOTES I'
QUALITY ASSURANCE i I (
PACKAGE OUTLINES i i

SALES OFFICES I E
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Evaluation Boards
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SIGNAL PROCESSING TECHNOLOGIES

EB104

EVALUATION BOARD

FEATURES

¢ Provides Operating Environment for

HADC574Z, HADC674Z, or SPT774 Devices

Fully Demonstrates Device Function and Resolution
Eliminates Noisy Breadboard Evaluation Circuitry
Buffered A/D and D/A Conversion Data Buses
Includes Sample/Hold-Amp and Output Op Amp ICs
Unipolar or Bipolar Operation

e o o o o

GENERAL DESCRIPTION

The EB104 evaluation board fully demonstrates the
capabilities of the HADC574/674Z and SPT774 12-bitanalog-
to-digital converters. All of the basic power supply
connections, control lines, and external components are
included. Unlike mostlaboratory breadboarding, the ground-
planed PC board provides the necessary low-noise
environment essential for 12-bit resolution. The board makes
full use of connectors to allow easy hookup and operation.

APPLICATIONS

¢ Evaluation/Comparison of HADC574, HADC674Z and
SPT774 Converters

System Development

Data Acquisition Systems

Bus Structured Instumentation

Process Control Systems

Other support provided on the EB104 includes an input
sample/hold amplifier, output operational amplifiers and
potentiometers for offsetand gain adjustments. Customization
and function selections are performed by jumper pins.

The EB104 is supplied withan HADC574ZBCJ device. It will
support all 574/674/774 type devices.

BLOCK DIAGRAM
D/A Input Word A/D Output Word
S/H Analog
Amp Output
Analog 12-Bit DAC Buffer
Input
<—0— HADC574Z
o———p1+—0
Sample &
Hold Bypass

Digital Control And Status Lines

4755 Forge Road, Co. Springs, CO 80907
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SIGNAL PROCESSING TECHNOLOGIES

EB1175

EVALUATION BOARD

FEATURES

¢ 30 MSPS Conversion Rate

¢ On-Board Reference Circuit

¢ Analog Input Buffer

¢ Clock Input/Clock Divider Circuit
* On-Board Reconstruction DAC

GENERAL DESCRIPTION

The EB1175 is intended to be used as a tool for evaluation
and characterization of the SPT1175, monolithic 8-bit 30
MSPS ADC. This application note is a supplement to the data
sheet, including more detailed technical information of the

APPLICATIONS

* Evaluation of the SPT1175, 8-bit 30 MSPS ADC
* Engineering System Prototype Aide

* Incoming Inspection Tool

* AC and DC Accuracy Testing

¢ Guide for System Layout

interfacing circuits required. The evaluation board is de-
signed to cover a wide variety of applications, but can also be
greatly simplified to suit a specific application. Contact the
SPT Applications Engineering department if assistance is
needed.

BLOCK DIAGRAM
Int
g: VRTs
Ext
g‘ § VRT O -
=g g 8 LY 8 o ]
— -
Q — y) » O y P > - >
® VRB > 5 7 ) *1 3
Ext ~ [+
(¢} o 2 O
VRBs 18 c
Int -
Analo Buffer
g Driver VIN
Input A A A
+1 J1
CLK In \ o _ w2 42 1 9
Comp =0 ° 8 > Q
[a V) / é = 4 , ol &
® X .8 J4 ’ (_)
[_«M__I T e
V+ v- ‘f T T T
+15 -15 -5 +5
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SIGNAL PROCESSING TECHNOLOGIES

EB5220

EVALUATION BOARD

FEATURES

¢ Up to 80 MWPS Conversion Rate
¢ Manual Format and Video Controls Available
¢ Internal Feference Provided

GENERAL DESCRIPTION

The EB5220 evaluationboardis intended to be used as a tool
for device characterization and to demonstrate the perfor-
mance of the SPT5220. The SPT5220 is a monolithic 10-bit,
80 MWPS CMOS DAC for high-resolution color graphics and

BLOCK DIAGRAM

&8 3 8 8

APPLICATIONS

* Evaluation of SPT5220

* Engineering Prototype Aid
* Incoming Inspection Tool
* Guide for System Layout

video system applications. It generates RS-343A and RS-
170 video outputs capable of driving a singly-terminated 75 Q
load without the need for external buffers. A 10-bit word is
applied to P1, video controls are applied to P3 and power is
applied to P2. The analog output can then be observed at J1.

+5V

P3

J
Vout

©
7 8
L— 9 10—
RAN3
Probe dack P b b b b |0
(Clock) L
P1 P2
6 17 18 22 25 TP
—2 1 21 sync blank BRT inverse NRC 1 2
c1
4 3 4
] PRI At 3
—e 5 —— 28 5 6
R11,47 ard
—8 7 15 e 7 8
R10, 47 e
—110 14 10uf 9 10
12 1 a2 13 g 1mo12
—14 19 = 12 SPT5220 24 1oy qa—
—116 15| = 1 R1 15 16
—18 17} 10 28 75 17
oy c2 v +5
120 1 e 9 Auf 19
1,4 4
— 2 21 o 8 4 ¥z o L—‘ 21
>——JZA 2 o~ 7 Vo YA 238 24—
L1625 e 6 19, ? FB2 25
AN L4 523 20 27 ca
AN1,10k | R2 RAT v
¢ 180 =
J _T. iJz v N
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SIGNAL PROCESSING TECHNOLOGIES

EB7610

EVALUATION BOARD

FEATURES

* 1 GSPS Conversion Rate
¢ On-Board Reference Driver
» Differential Clock Driver
* On-Board Reconstruction DAC
* Full Speed Digital Output Through
High Speed Connector
* Decimated Digital Data Output
Through 37 D-Connector
* Selectable Decimation Divide by 16/32/64/128
* Programmable Clock Delay Line

GENERAL DESCRIPTION

The EB7610 is intended to be used as a tool for evaluation
and characterization of the SPT7610, 6-bit 1 GSPS ADC. At
such a high sampling rate, a printed circuit board is essential
for proper evaluation. This application note is a supplement

BLOCK DIAGRAM

ADVANCE INFORMATION

APPLICATIONS

* Evaluation of SPT7610

¢ Engineering System Prototype

* Guide for Design of SPT7610 Interface Circuitry

* Guide for Design of SPT7610 PCB Layout '

to the data sheet, including more detailed technical informa-
tion of the interfacing circuits required. The evaluation board
is designed to cover a wide variety of applications, but can
also be greatly simplified to suit a specific application. Con-
tact the SPT Applications Engineering department if assis-
tance is needed.

VRTL

£ N
3

N

DGND

37 Pin D-Connector AGND

%

Buffer
(1005350)|

N

SPT7610

AIN

-AtV

CLK

HDAC10181
b or
SPT1019

Latches
(100E151)

DAC OUT

4:1 MUX
(EL57)

11 t1

=

N

EL34

SEL
(Switches):

-A5.2V -D2v
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EB7710/25

SIGNAL PROCESSING TECHNOLOGIES EVALUATION BOARD

FEATURES APPLICATIONS

¢ 150/300 MHz Conversion Rate
On Board Reference Circuit
AC or DC Coupled Input

On Board Reconstruction DAC

GENERAL DESCRIPTION

 Evaluation of the SPT7710/25
* Engineering System Prototype Aid
¢ Incoming Inspection Tool
Clock Input/Clock Divider Circuit ¢ AC and DC Accuracy Testing
» Guide for System Layout

The EB7710/25 is a tool for the evaluation and characteriza-  The dimensions of the EB7710/25 are 5.25 by 7.43 inches.
tion of the SPT7710 (150 MHz) or SPT7725 (300 MHz)  Electrically it consists of several sections, each of which is
ADCs in the PGA package. This application note is an  explained in the application note.

addendum to the product data sheets and provides amore  _ power connections
detailed description of the device and the interfacing circuits. . Regference circuit

. . . . . - Analog input circuit
The evaluation board is designed to cover a wide variety of
applications. It can also be simplified to suit a specific
application. Contact the SPT applications engineering de-
partment for assistance.

BLOCK DIAGRAM

P2 (Connector)

DC Coup
J12 .
ACIn e—if l Digital Word Out

A
Y Analog Input

-1V

- SPT7710/25 A/D converter
- Clock driver/divider circuit
- Digital output latches

SPT7710/25 8 8

i 7 s 2
Reference Latches

Circuit

Reconstruction
DAC

DAC Out+

——e

Sme——
DAC Out-

+1V
% DAV
%
A
L.
AV w A1
Clock In Clock ol  RXTX
Divider/Counter "1 (Distributor)
+5VA -52VA

S

-5.2VD

Logic Pull Downs

i

2V
Supply
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SIGNAL PROCESSING TECHNOLOGIES

EB7750/55/60

EVALUATION BOARD

FEATURES

* 1 GSPS Conversion Rate

* On-Board Reconstruction DAC

* On-Board Reference Circuit

* Full Speed Digital Output Through a High Speed Connector
* Decimated Digital Data Output

¢ Selectable Decimation Divide by 16/32/64/128 Options

¢ On-Board Gray-to-Binary Conversion

* Available in Two Versions: Fully & Partially Loaded

GENERAL DESCRIPTION

The EB7750/55/60-1 evaluation board is intended to be used
as atool for device characterization and demonstration of the
performance of the SPT7750, SPT7755 and SPT7760 A/D
converters. The parts have guaranteed minimum sample rates
as follows: 500 MSPS for the SPT7750, 750 MSPS for the
SPT7755, and 1 GSPS for the SPT7760. At these high
conversion speeds a printed circuit board is a must. Hand-
crafted bread boards simply will not work effectively at these
speeds. ’

APPLICATIONS

* Evaluation of SPT7750, SPT7755, or SPT7760 8-bit
ADCs

* Engineering System Prototype Aid

¢ Guide for Design of SPT7750/55/60 Interface Circuitry

¢ Guide for Design of SPT7750/55/60 PCB Layout

SPECIAL REQUIREMENTS

The SPT7750/55/60 devices require adequate heat sink-
ing and air flow for optimum performance.

The EB7750/55-1 comes withthe SPT7750AIK, SPT7755AIK
or SPT7760AIK in an 80-lead MQUAD surface mount pack-
age directly soldered to the board for optimum performance.
The EB7750/55/60-1 is capable of operating at clock rates up
to 1 GSPS (clock rates higher than 1 GSPS are possible but
not guaranteed). The block diagram overview of the board is
shown in the block diagram. Note that adequate air flow and
a heat sink are necessary for optimum performance of the
ADC.

AGND ' : :

) : | High Speed/Density| = DGND AGND
S Connector (50 Q) | = i
i A__B il

e L 8 HEX D-Latches
e (2x SY1008351)
g 8
B s 2
w0 7 &
e F 8 w ER .
[ _ e og HDAC10181
38 o¥ e %
£ e + = ; x or
s |G& P —-( 52 ga 8 SPT1019
e 8 S0 (o} -
on L0 Zx a
B S

AIN

1no dva

vos |—

CLK|

T 1

A/B SEL
SWITCH

CLOCK
DISTRIBUTOR

3 sEL

+2/+4 SEL e
7~ (SWITCHES) g

SWITCH

4:1 MUX
(E157)

Tt

© 0~ ow
a .o

211 MUX
(E157)

Tt

~ =

DELAY LINE
(CXB1139)

5 DOWN COUNTER
(CXB1116)

ADDR
(SWITCHES)

+A5V -A52V  .p2V -DA5V
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SIGNAL PROCESSING TECHNOLOGIES

EB7810/14

EVALUATION BOARD

FEATURES

* 20 and 40 MSPS Conversion Rates

* On-Board Reconstruction DAC

» Data Output and Strobe Signal - ECL

¢ Data Output and Strobe Signal - TTL

» User Selectable Capture Clock

* On Board Reference Drivers

~ *On Board Power Supplies to SPT7810/14

GENERAL DESCRIPTION

The EB7810/14 Evaluation Board is intended to demonstrate
the performance of the SPT7810 and SPT7814, monolithic
high speed analog-to-digital converters (ADC). Both the
SPT7810 and SPT7814 have an analog input range of 2 V.

BLOCK DIAGRAM

d

APPLICATIONS

¢ Evaluation of SPT7810 and SPT7814

* Engineering System Prototype Aid

« Differential Clock Driver

* Incoming Inspection Tool

« Differential Linearity Error (DLE) Testing
* Integral Linearity Error (ILE) Testing

* AC Accuracy Testing: SNR, THD

* Power Supply Sensitivity Testing

* Guide for the System Layout

The SPT7810 is capable of digitizing an analog input signal
up to 10 MHz into 10-bit words at a minimum of 20 MSPS
update rate, while the SPT7814 is capable of digitizing an
analog input signal up to 20 MHz into 10-bit words at a
minimum of 40 MSPS update rate. They are pin compatible.

Analog Input ™ i
— ]

Qe Vro 10
DO-D9|—»

SPT7810 o
or ‘;
SPT7814 S
=y

[}

(7]

ST
80uBI8)

Vru—1

synoun

10H176

HDAC52160

16-BIT DAC

sioejsuel )

D10
Clock
In w

-5.2 +5

CAPTURE
CLOCK

b

12

ADOUT DAC
(TTL) ouT

A/D OUT
(ECL)

The EB7810/14 consists of seven separate sections:

- Reference circuits
- Power Supply circuits

- SPT7810 or SPT7814, 10-bit ADC

- Clock driver circuit

- Output ECL data latches available through 26-pin female ribbon connector
- ECL-to-TTL output translators available through 26-pin female ribbon connector

4755 Forge Road, Co. Springs, CO 80907
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SIGNAL PROCESSING TECHNOLOGIES

EB7820/24

EVALUATION BOARD

FEATURES

¢ 20 and 40 MSPS Conversion Rate
¢ On-Board Clock Drivers

» Data Output and Strobe Signal

» User Selectable Capture Clock

* On-Board Reference Drivers

¢ Dimension : = 4.0" X 7.5"

GENERAL DESCRIPTION

The EB7820/24 evaluation board demonstrates the perfor-
mance of the SPT7820 and SPT7824, monolithic high speed
analog-to-digital converters (ADCs). This document can
used as an application note and as supplemental information
to the existing data sheets (SPT7820 or SPT7824). Both the
SPT7820 and SPT7824 have analog input ranges of +2 V.

BLOCK DIAGRAM

APPLICATIONS

e Evaluation of SPT7820 and SPT7824

* Engineering System Prototype Aid

* Incoming Inspection Tool

* Differential Linearity Error (DLE) Testing
¢ Integral Linearity Error (ILE) Testing

* AC Accuracy Testing: SNR, THD

* Guide for System Layout

The SPT7820 is capable of digitizing an analog input signal
into 10-bitwords ata minimum update rate of 20 MSPS, while
the SPT7824 is capable of digitizing an analog input signal
into 10-bit words at a minimum update rate of 40 MSPS. Both
devices are pin-compatible. All input/output logic is TTL-
compatible.

EB7820/24

Q

.
E-E Y
mwm
(Zl
A
<
|
[e]

[92]

0

_.|

3

vre Q@

N

vin (@ VIN &

-A5.2V +A5 -D5.2v +D5V ADC OUT (TTL)

The EB7820/24 (= 4" X 7.5") consists of five separate sections:

- Reference circuits
- Clock circuits

SPT7820 or SPT7824, 10-bit ADC (not included with the board)
Output latches available through 26-pin female ribbon connector

- The DB792 DAC reconstruction board is a separate daughter
board (= 2.5" X 3.0") that directly interfaces with the EB7820/24
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AsPr

SIGNAL PROCESSING TECHNOLOGIES

EB7830

EVALUATION BOARD

FEATURES

¢ 100 kSPS to 2.5 MSPS Conversion Rate
On-Board Reference Driver

Clock Driver

Analog Input Driver/Level Shift
On-Board Serial to Parallel Converter
3V Logic Digital Output Connector

5V Logic Digital Output Connector

3 Vto 5V Logic Operation

Clock Generation for Self Start

® o o o o o o o

GENERAL DESCRIPTION

The EB7830 is intended to be used as a tool for evaluation
and characterization of the SPT7830, serial 10-bit 2.5 MSPS
ADC. This application note is a supplement to the data sheet,
including more detailed technical information of the interfac-

A

PPLICATIONS

 Evaluation of SPT7830
Engineering System Prototype Aid
Incoming Inspection Tool

Guide for Design of SPT7830 Interface Circuitry

Guide for Design of &PT7850 PCB Layout

ing circuits required. The evaluation board is designed to
cover a wide variety of applications, but can also be greatly
simplified to suit a specific application. Contact the SPT
Applications Engineering department if assistance is needed.

BLOCK DIAGRAM
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PSPT EB7835,/40/50

SIGNAL PROCESSING TECHNOLOGIES

EVALUATION BOARD

FEATURES

¢ 5,10 and 20 MSPS Conversion Rates
* Data Output Latch

* On-Board Reference Circuits

* Analog Input Buffer

* Regulated Power Supplies

GENERAL DESCRIPTION

The EB7835/40/50 evaluation board is intended to be used
as a tool for device characterization and to demonstrate the
performance of the SPT7835/40/50 family of A/D convert-

APPLICATIONS

* Evaluation of SPT7835/40/50 10-bit ADCs
¢ Engineering System Prototype Aid

* Incoming Inspection Tool

¢ Guide for System Layout

ers. With an appropriate external clock frequency adjust-
ment, the board can be used with each member of the family.
This evaluation board can also be used with SPT7855 and
SPT7860. Refer to EB7855/60.

BLOCK DIAGRAM
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SSPT

SIGNAL PROCESSING TECHNOLOGIES

EB7855/60

EVALUATION BOARD

FEATURES
e 25 and 40 MSPS Conversion Rates

e o o o

Data Output Latch

On-Board Reference Circuits
Analog Input Buffer
Regulated Power Supplies

GENERAL DESCRIPTION

The EB7855/60 evaluation board is intended to be used as a
tool for device characterization and to demonstrate the
performance of the SPT7855/60 family of A/D converters.
With an appropriate external clock frequency adjustment,

APPLICATIONS

* Evaluation of SPT7855/60 10-bit ADCs
* Engineering System Prototype Aid

* Incoming Inspection Tool

* Guide for System Layout

the board can be used with each member of the family. This
evaluation board can also be used with SPT7835, SPT7840
and SPT7850. Refer to EB7835/40/50.

BLOCK DIAGRAM
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ASPT

SIGNAL PROCESSING TECHNOLOGIES

EB7870

EVALUATION BOARD

FEATURES

* 100 MSPS Conversion Rate
« Differential Clock Driver
* Digital Output Connector

GENERAL DESCRIPTION

APPLICATIONS

¢ Evaluation of SPT7870

¢ Engineering System Prototype Aid

¢ Guide to Design of SPT7870 Interface Circuit
» Guide for Design of SPT7870 PCB Layout

The EB7870 is intended to be used as a tool for evaluation  ing circuits required. The evaluation board is designed to
and characterization of the SPT7870, 10-bit 100 MSPSADC.  cover a wide variety of applications, but can also be greatly
This application note is a supplement to the data sheet, simplified to suit a specific application. Contact the SPT
including more detailed technical information of the interfac-  Applications Engineering department if assistance is needed.

BLOCK DIAGRAM
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EB7871

.smm EVALUATION BOARD

FEATURES APPLICATIONS

* 100 MSPS Conversion Rate ¢ Evaluation of SPT7871

* Differential Clock Driver * Engineering System Prototype Aid

» Digital Output Connector * Guide to Design of SPT7870 Interface Circuit
L]

Guide for Design of SPT7870 PCB Layout

GENERAL DESCRIPTION

The EB7871 is intended to be used as a tool for evaluation  ing circuits required. The evaluation board is designed to
and characterization of the SPT7871, 10-bit 100 MSPS ADC.  cover a wide variety of applications, but can also be greatly
This application note is a supplement to the data sheet,  simplified to suit a specific application. Contact the SPT
including more detailed technical information of the interfac-  Applications Engineering department if assistance is needed.
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SSPT

SIGNAL PROCESSING TECHNOLOGIES

EB7910/12

EVALUATION BOARD

FEATURES

¢ 30 MSPS Conversion Rate

On-Board Reconstruction DAC

Differential Clock Driver

Data Output and Strobe Signal - ECL
Data Output and Strobe Signal - TTL

User Selectable Capture Clock

On Board Reference Drivers

On Board Power Supplies for SPT7910/12

GENERAL DESCRIPTION

The EB7910/12 evaluation board is intended to demonstrate
the performance of the SPT7910 and SPT7912, monolithic
high speed analog-to-digital converters (ADC). Both the
SPT7910 and SPT7912 have an analog input range of £2 V.
The SPT7910 is capable of digitizing an analog input signal

APPLICATIONS

» Evaluation of SPT7910 and SPT7912
Engineering System Prototype Aid
Incoming Inspection Tool

Differential Linearity Error (DLE) Testing
Integral Linearity Error (ILE) Testing

AC Accuracy Testing: SNR, THD

* Power Supply Sensitivity Testing

¢ Guide for System Layout

up to 5 MHz into 12-bit words at a minimum update rate of 10
MSPS, while the SPT7912 is capable of digitizing an analog
input signal up to 10 MHz into 12-bit words at a minimum
update rate of 30 MSPS.

BLOCK DIAGRAM
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SASPT

SIGNAL PROCESSING TECHNOLOGIES

EB7920/22

EVALUATION BOARD

FEATURES

* Up to 30 MSPS Conversion Rate
* On-Board Clock Drivers

 Data Output and Strobe Signal

¢ User Selectable Capture Clock

* On-Board Reference Drivers

* Dimension: = 4.0" X 7.5"

GENERAL DESCRIPTION

The EB7920/22 evaluation board demonstrates the perfor-
mance of the SPT7920 and SPT7922, monolithic high speed
analog-to-digital converters (ADCs). This document can also
be used as an application note or as supplemental information
to the existing data sheet (SPT7920 or SPT7922).

BLOCK DIAGRAM

APPLICATIONS

* Evaluation of SPT7920 and SPT7922

* Engineering System Prototype Aid

* Incoming Inspection Tool

« Differential Linearity Error (DLE) Testing
* Integral Linearity Error (ILE) Testing

* AC Accuracy Testing: SNR, THD

* Guide for System Layout

Both the SPT7920 and SPT7922 have analog input ranges of
+2 V. The SPT7920 is capable of digitizing an analog input
signal into 12-bit words at a minimum update rate of 10 MSPS,
whilethe SPT7922is capable of digitizing an analog input signal
into 12-bit words at an update rate of a minimum of 30 MSPS.
Both devices are pin-compatible. The input/output logicis TTL-
compatible.
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A2V +AS
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The EB7920/22 (= 4" X 7.5") consists of five separate sections:

- Reference circuits
- Clock circuits
- SPT7920 or SPT7922, 12-bit ADC

- Output latches available through 26-pin female ribbon connector
- DAC reconstruction board, DB792, is a separate daughter board (=2.5" X 3.0")
which directly interfaces with the EB7920/22
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SSPT

SIGNAL PROCESSING TECHNOLOGIES

EB9101

EVALUATION BOARD

FEATURES

¢ 125 MHz Sampling Rate
« Differential Clock Driver

GENERAL DESCRIPTION

The EB9101 is intended to be used as a tool for evaluation
and characterization of the SPT9101, track-and-hold ampli-
fier. This application note is a supplement to the data sheet,
including more detailed technical information of the interfac-

BLOCK DIAGRAM

ADVANCE INFORMATION

APPLICATIONS

¢ Evaluation of SPT9101

¢ Engineering System Prototype Aid

¢ Guide to Design of SPT9101 Interface Circuit
* Guide for Design of SPT9101 PCB Layout

ing circuits required. The evaluation board is designed to
cover a wide variety of applications, but can also be greatly
simplified to suit a specific application. Contact the SPT
Applications Engineering department if assistance is needed.

CLK

VIN
\'
CLK IN
Comparator
P Vout Vout

/CLK

SPT9101

+5 52 * * *
52V +5V -2V
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PSPT EBO712

SIGNAL PROCESSING TECHNOLOGIES EVALUATION BOARD
ADVANCE INFORMATION

FEATURES APPLICATIONS

* 100 MWPS Conversion Rate ¢ Evaluation of SPT9712

* ECL Digital Input Connector ¢ Engineering System Prototype Aid

* On-Board Latches * Guide to Design of SPT9712 Interface Circuitry

¢ Guide for Design of SPT9712 PCB Layout

* Reconstruction DAC for other SPT, ADC Devices-ECL

GENERAL DESCRIPTION

The EB9712 is intended to be used as a tool for evaluation  ing circuits required. The evaluation board is designed to
and characterization of the SPT9712, 12-bit 100 MWPS DAC.  cover a wide variety of applications, but can also be greatly
This application note is a supplement to the data sheet, simplified to suit a specific application. Contact the SPT
including more detailed technical information of the interfac- ~ Applications Engineering department if assistance is needed.
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\‘spr . EB9713

SIGNAL PROCESSING TECHNOLOGIES EVALUATION BOARD
ADVANCE INFORMATION

FEATURES APPLICATIONS

¢ 100 MWPS Update Rate e Evaluation of SPT9713

* TTL Digital Input Connector * Engineering System Prototype Aid

¢ On-Board Latches ¢ Guide to Design of SPT9713 Interface Circuitry

* Guide for Design of SPT9713 PCB Layout

¢ Reconstruction DAC for other SPT, ADC Devices-TTL

GENERAL DESCRIPTION

The EB9713 is intended to be used as a tool for evaluation  ing circuits required. The evaluation board is designed to
and characterization of the SPT9713, 12-bit 100 MWPS  cover a wide variety of applications, but can also be greatly
DAC. This application note is a supplementto the datasheet,  simplified to suit a specific application. Contact the SPT
including more detailed technical information of the interfac- ~ Applications Engineering department if assistance is needed.
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AEE——
SIGNAL PROCESSING TECHNOLOGIES

APPLICATION

NOTES & BRIEFS

CONTACT SPT FOR COMPLETE COPIES OF THE FOLLOWING APPLICATION NOTES.

AN1175
EB1175 EVALUATION BOARD

The EB1175 evaluation board is used to demonstrate the
performance of the SPT1175, 8-bit, 30 MSPS A/D converter.
Features include 30 MSPS conversion rate, on-board refer-
ence driver circuits, and a reconstruction DAC. Detailed
discussions on grounding, references, timing, and product
characterization are included. The board is shipped cali-
brated and tested. The ADC device is not included with the
board.

AN5220
EB5220 EVALUATION BOARD

The EB5220 evaluation board is used to demonstrate the
performance of the SPT5220, 10-bit 80 MWPS video D/A
converter. Features include on-board reference circuit, digi-
tal input connector, on-board pull-up resistors, manual for-
mat and video controls and conversion rates up to 80 MSPS.
It includes discussions of power supplies, grounding, video
controls, timing. It also includes discussions on design of PC
board layout.

AN7610
EB7610 EVALUATION BOARD

The EB7610 evaluation board is used to demonstrate the
performance of the SPT7610, 6-bit 1 GSPS A/D converter.
Features include on-board reference driver, differential clock
input, selectable data output decimation for divide by 16/32/
64/128, programmable clock delay line, on-board recon-
struction DAC and conversion sampling rates up to 1 GSPS.
It includes detailed discussions of power supplies, ground-
ing, voltage references, clock driver, timing and product
characterization. Board calibration and dynamic testing are
explained in detail. It also includes discussions on design of
PC board layout.

AN7710/25
EB7710/25 EVALUATION BOARD

The EB7710/25 evaluation board is used to demonstrate the
performance of the SPT7710 and SPT7725, 8-bit 150 and
300 MSPS A/D converters. Features include 150 and 300
MSPS conversion rates, on-board reference driver circuits,
and a reconstruction DAC. Detailed discussions on timing
and product characterization are included. The board is
shipped calibrated and tested. The ADC device is not in-
cluded with the board.

AN7750/55/60
EB7750/55/60 EVALUATION BOARD

The EB7750/55/60 evaluation board is used to demonstrate
the performance of the SPT7750, SPT7755, and SPT7760
8-bit A/D converters. Features include 500, 750, and 1,000
MSPS conversion rates, on-board reference driver circuits,
timing circuits and two latches to capture each of the demuxed
outputs. Discussions on timing and product characterization
are included along with high performance PC board design
and layout guidelines.

AN7810/24
EB7810/24 EVALUATION BOARD

The EB7810/24 evaluation board is used to demonstrate the
performance of the SPT7810 and the SPT7814. Features
include reference inputs, clock driver circuit, on-board recon-
struction DAC, data output and strobe signals for ECL and
TTL, user-selectable capture clock, and conversion rates up
to 40 MSPS. It includes detailed discussions of power sup-
plies, grounding, voltage references, clock driver, output data
latches, timing, DAC reconstruction, selection of signal gen-
erators, and product characterization. Board calibration, ac-
curacy testing and dynamic testing are explained in detail.
The board can be used for system prototypes, incoming
inspection, testing of IL and DL, AC accuracy testing, and
power supply sensitivity testing. The board is calibrated and
tested before shipment. The ADC device is not included with
the board.

4755 Forge Road, Co. Springs, CO 80907
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AN7820/24
EB7820/24 EVALUATION BOARD

The EB7820/24 evaluation board is used to demonstrate the
performance of the SPT7820 and the SPT7824. Features
include reference inputs, clock driver circuit, on-board recon-
struction DAC, data output and strobe signals for ECL and
TTL, user-selectable capture clock, and conversion rates up
to 40 MSPS. It includes detailed discussions of power sup-
plies, grounding, voltage references, clock driver, output data
latches, timing, DAC reconstruction, selection of signal gen-
erators, and product characterization. Board calibration, ac-
curacy testing and dynamic testing are explained in detail.
The board can be used for system prototypes, incoming
inspection, testing of IL and DL, AC accuracy testing, and
power supply sensitivity testing. The board is calibrated and
tested before shipment. The ADC device is not included with
the board.

AN7830
EB7830 EVALUATION BOARD

The EB7830 evaluation board is used to demonstrate the
performance of the SPT7830, 10-bit 2.5 MSPS Serial A/D
converter. Features include on-board reference driver, clock
driver, analog input driver/level shifter, serial to parallel
converter, 3 V and 5V logic digital output and conversion
sampling rates up to 2.5 MSPS. It includes detailed discus-
sions of power supplies, grounding, voltage references, clock
driver, timing and product characterization. It also includes
discussions on design of PC board layout.

AN7835/40/50/55/60
EB7835/40/50/55/60 EVALUATION BOARD

The EB7835/40/50/55/60 evaluation board is used to demon-
strate the performance of the SPT7835, SPT7840, SPT7850,
SPT7855 and SPT7860, 10-bit ADCs. Features include 5,
10, 20, 25, and 40 MSPS conversion rates, on-board refer-
ence driver circuits, and a reconstruction DAC. Detailed
discussions on grounding, references, timing, and product
characterization are included. The board is shipped cali-
brated and tested. The ADC device is not included with the
board.

AN7870
EB7870 EVALUATION BOARD

The EB7870 evaluation board is used to demonstrate the
performance of the SPT7870, 10-bit 100 MSPS A/D con-
verter. Features include on-board reference driver, differen-
tial clock input, on-board output buffers and conversion
sampling rates up to 100 MSPS. It includes detailed discus-
sions of power supplies, grounding, voltage references, clock
driver, timing and product characterization. Board calibration
and dynamic testing are explained in detail. It also includes
discussions on design of PC board layout.

AN7910/12
EB7910/12 EVALUATION BOARD

The EB7910/12 evaluation board is used to demonstrate the
performance of the SPT7910 and the SPT7912. Features
include on-board reference drivers, on-board reconstruction
DAC, data output and strobe signals for ECL and TTL, user
selectable capture clock, and conversion rates up to 30
MSPS. It includes detailed discussions of power supplies,
grounding, voltage references, clock driver, output data
latches, timing, DAC reconstruction, selection of signal gen-
erators, and product characterization. Board calibration, ac-
curacy testing and dynamic testing are explained in detail.
The board can be used for system prototypes, incoming
inspection, testing of IL and DL, AC accuracy testing, power
supply sensitivity testing and as a guide for system layout.
The boardis calibrated and tested before shipment. The ADC
device is not included with the board.

AN7920/22
EB7920/22 EVALUATION BOARD

The EB7920/22 evaluation board is used to demonstrate the
performance of the SPT7920 and the SPT7922. Features
include on-board reference drivers, on-board reconstruction
DAC, data output and strobe signals for ECL and TTL, user
selectable capture clock, and conversion rates up to 30
MSPS. It includes detailed discussions of power supplies,
grounding, voltage references, clock driver, output data
latches, timing, DAC reconstruction, selection of signal gen-
erators, and product characterization. Board calibration, ac-
curacy testing and dynamic testing are explained in detail.
The board can be used for system prototypes, incoming
inspection, testing of IL and DL, AC accuracy testing, power
supply sensitivity testing and as a guide for system layout.
Theboard s calibrated and tested before shipment. The ADC
device is not included with the board.

AN9101
EB9101 EVALUATION BOARD

The EB9101 evaluation board is used to demonstrate the
performance of the SPT9101, 125 MSPS sampling amplifier.
Features include on-board differential clock input driver and
conversion sampling rates up to 125 MSPS. It includes
detailed discussions of power supplies, grounding, clock
driver, timing and product characterization. It also includes
discussions on design of PC board layout.
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AN9712
EB9712 EVALUATION BOARD

The EB9712 evaluation board is used to demonstrate the
performance of the SPT9712, 12-bit 100 MWPS D/A con-
verter (ECL input). Features include on-board reference
circuit, ECL digital input connector, on-board latches and
conversion rates up to 100 MSPS. Itincludes detailed discus-
sions of power supplies, grounding, timing and product
characterization. It also includes discussions on design of PC
board layout.

AN9713
EB9713 EVALUATION BOARD

The EB9713 evaluation board is used to demonstrate the
performance of the SPT9713, 12-bit 100 MWPS D/A con-
verter (TTL input). Features include on-board reference
circuit, TTL digital input connector, on-board latches and
conversion rates up to 100 MSPS. Itincludes detailed discus-
sions of power supplies, grounding, timing and product
characterization. It also includes discussions on design of PC
board layout.

AN104
VIDEO DACS AND RASTER GRAPHICS

AN104 explains high-speed DACs and how they are used in
CRT designs and raster graphics systems. This application
note describes video DAC performance parameters includ-
ing speed, rise time, glitch energy, resolution, logic compat-
ibility, and analog output drive. A block diagram and associ-
ated graphs are included to clearly illustrate raster scan
graphics systems.

AN106
EB104 EVALUATION BOARD

The EB104 is used to demonstrate performance of the
HADC5742/674Z, and SPT774 12-bit ADC products. The
low noise environment provided by the board makes 12-bit
resolution easier to achieve compared to most lab bread-
boarding. Features include buffered A/D and D/A conversion
data buses, S/H amp and output op-amp ICs, and unipolar or
bipolar operation. It is shipped fully assembled and tested.

AN108
THERMAL CONSIDERATIONS FOR HIGH-
PERFORMANCE DEVICES

AN108is a general overview of the integrated circuit package
and its interface to the outside world. Information on system
thermodynamics, calculating the operating die temperature,
package thermal resistance, and heat sinking is included.
Thermal resistances of concern to system designers are also
discussed.

AB100
USING ECL DACS WITH TTL LOGIC

This application brief describes why most high-speed DACs
are designed to perform in ECL systems due to the speed and
low noise characteristics of this logic group. It gives specific
information on methods for using SPT's ECL DACs in TTL
systems. Solutions for overcoming incompatibility between -
5.2V and +5 V systems are included.

AB102
CHARGE SCALING DATA CONVERTERS

Current scaling versus charge scaling data conversion tech-
niques are discussed in this application note. SPT's BICMOS
process used to manufacture the HADC574Z, HADC674Z,
and SPT774 uses this technique to lower power consumption
and provide an inherent S/H function. A simple explanation of
how this is performed is included.

AB103
HADCS574Z/674Z AND SPT774 ANALOG INPUT
STRUCTURE

This application brief describes the BICMOS process and
design architecture of the input circuits of the HADC574Z/
674Z and the SPT774 and how the architecture reduces the
need for specific signal source characteristics and signal
buffering. Included is a brief discussion of conversion events
and DC dynamic input characteristics of the device and how
the input structure improves the overall performance of the
ADC.

AB104
TESTING THE HADC5742/674Z AND THE SPT774 ON
THE LTS2020

This application brief provides technical information on the
LTS2020 test system commonly used as anincoming inspec-
tion tool. Hardware and software modifications to achieve
accurate test results for the HADC5742/674Z and SPT774
are explained.

AB105
GLITCH ENERGY IN HIGH-SPEED D/A CONVERTERS

This brief provides a brief explanation of how glitch energy
affects some applications, how to overcome these problems,
and why SPT's devices have superior glitch performance.
Included is specific information on SPT's DAC designs and
information on defining glitch energy.
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ASPT

SIGNAL PROCESSING TECHNOLOGIES

QUALITY
ASSURANCE

INTRODUCTION

Signal Processing Technologies, Inc. (SPT), is a manufac-
turer of high performance integrated circuits. As detailed by
the manufacturing flow charts in the subsequent pages, the
products of SPT are developed and tested through precise
and defined processes.

SPT is registered through the British Standards Institution
(BSI) for the assessment and audit process of its quality
management system to the requirements of ISO9000 series
of standards. The assessment process was performed and
SPT received its certification to 1ISO9001 as of February
1995. The 1SO9001 certification is a model for quality
assurance at a system level for design/development, produc-
tion, installation and servicing.

MANUFACTURING AND TEST PROCESSES

After manufacturing of the wafers, they are processed
through the inspection and wafer probe functions. Upon
completion of the assembly process, the packaged product
undergoes a complete electrical test evaluation and marking.
Once the production phase of electrical testing has been
completed, the products are processed through Quality
Conformance Inspection (QCI).

Military products (Hi-Rel and Class B) are initially processed
through a complete qualification process of MIL-I-38535
utilizing MIL-STD-883, Method 5004 and 5005, Groups A, B,
C, and D. A product qualification report is developed for each
device type for internal reference and customer use. Once
the initial Class B product qualification is complete, the
product is released to production. At this point, periodic

Quality Conformance Inspections (QCI) are performed on
each production lot utilizing the requirements of MIL-STD-
883, Method 5005. (Refer to Military Product Flow section for
the differences between Hi-Rel and Class B products.)

The Quality Assurance department performs periodic audits
of all SPT subcontracted vendors. To verify internal compli-
ance, SPT also performs periodic audits of its own internal
processes. Through these evaluations, SPT controls and
assures the quality of products manufactured forits customers.

Through the Class B qualification process, SPT has received
qualification for specific products on the Defense Electronics
Supply Center (DESC) Standardized Military Drawings (SMD)
list. Specific products have been qualified to guidelines estab-
lished by MIL-STD-883, Method 5004 and 5005. In the future,
SPT plans to add additional products to this list as they
become available.

Customers are notified prior to implementation of any major
change of product or product assurance program that may
affect performance, quality, reliability, or interchangeability in
accordance with MIL-I-38535, DESC and all applicable Class
B requirements.

SPT was audited by DESC to verify compliance of its self-
certification program for its SMD/MIL-STD-883 products. All
DESC audit corrective action items, completed by SPT, have
been reviewed and accepted by DESC. Through the comple-
tion of this audit process, SPT is considered to be compliant
to the requirements of SMD and MIL-STD-883 guidelines by
DESC.

4755 Forge Road, Co. Springs, CO 80907
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QUALITY OBJECTIVE, POLICY, AND CONTROL SYSTEM

CORPORATE OBJECTIVE

SPT’s commitment to quality is implicit in its corporate objec-
tive which is:

"To provide products of the highest quality and
greatest possible value to its customers, thereby
gaining and maintaining their respect and loyalty."

QUALITY PHILOSOPHY

SPT defines quality as a set of product or process attributes
that provide a value to customers that meet or exceed their
expectations.

Three fundamental beliefs form the basis for SPT’s quality
philosophy, the strategic management and operation of a
quality system:

1. Quality is paramount - All departments within SPT must
keep quality of product as their number one objective.

2. Quality is dynamic - Customers define quality. Where
customers expectations change, SPT must respond
quickly with innovative products and services.

3. Quality is pervasive - Quality applies to every aspect of a
business relationship, not just product development and
manufacturing. Moreover, quality is the responsibility of
all individuals, not just select teams.

QUALITY OBJECTIVE

SPT’s overall quality objective is to institutionalize Total
Quality Control (TQC) throughout the company, thereby
ensuring customer satisfaction. TQC is a management phi-
losophy and operating methodology that results in continu-
ous innovation in meeting customer needs. Attention to this
objective contributes to increased profitability through the
reduction of avoidable costs while meeting or exceeding
customer expectations.

QUALITY POLICY

The SPT organization quality policy is to effectively imple-
ment a quality system that achieves the quality objective
mentioned above. As the Management Representative of the
Quality System, the Quality Assurance manager establishes
the Quality System, and ensures that the established require-
ments are implemented and maintained. Proper procedures
are established for internal and external quality audits to
ensure the fulfillment of this system. The results of the audit
are reported to the top management at SPT, and corrective/
prevention actions are taken by appropriate departments.
The Quality Assurance manager sets annual goals for quality
improvement. The activities with respect to the quality im-
provement goals are deployed into all management aspects
in the quality system. The Quality Assurance manager takes
responsibility for in-process quality control and outgoing
quality of products and reports quality trends to the relevant
departments.

TOTAL QUALITY CONTROL SYSTEM (TQCS)

The quality system at SPT is composed of various levels of
documentation including quality policy, information on the
many processes utilized, and key work instructions neces-
sary to complete assigned tasks. The aggregate combination
of quality documentation, policy, responsibilities, processes,
work instructions, technical manuals, and procedures form
our documented Total Quality Control Systems (TQCS).
Adherence to this documented quality system is the means
by which SPT strives to meet its quality objective. SPT places
emphasis on five aspects of quality management:

1. Customer focus - essential to understand our customers
needs and levels of satisfaction.

2. Planning - a vital element of our business that must
clearly define the strategies, direction and goals for the
organization to be successful.

3. Process Management - recognizing that products are
delivered through processes. The quality of these pro-
cesses are monitored, improved and managed to ensure
that customer needs and expectations are met.

4. Process Improvement - emphasizing continuous innova-
tion and improvement of products and processes to meet
changing customer needs.

5. Total Participation - recognizing that the commitment
and direction for quality improvementis achieved through
the involvement of employees and management sharing
ideas, successes and contribution.

TOTAL QUALITY MANAGEMENT SYSTEM (TQMS)

TQMS is defined as total management understanding, in-
volvement, and support for the implementation of a sound
and practical quality system applicable to SPT’s day-to-day
operations.

Practically, this system is practiced through comprehensive
management training sessions held by the Quality Assur-
ance/Reliability Engineering department and/or by commer-
cial agencies found suitable for this purpose. The internal
training conducted by the Quality Assurance/Reliability Engi-
neering department covers:

¢ SPT Quality Assurance Manual - its purpose and its impli-
cations throughout SPT’s operations.

¢ SPT General Quality Specifications (GQS) - contents and
specified responsibilities for each group or department.

* SPT work instructions which procedurally define the day-
to-day operations for applicable operators.

¢ SPT forms and technical documents pertinent to the equip-
ment in use.

10-4
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RESPONSIBILITIES OF THE QUALITY ASSURANCE DEPARTMENT

PURPOSE

The purpose of the Quality Assurance department and
program is to assist in maintaining a high level of quality
products manufactured by SPT. This quality can only be
created and controlled at the point of manufacture. In-
spection alone will never accomplish this task. This goal is
achieved through efforts involving all phases of the com-
pany: management, engineering, technical staff, admin-
istrators, operators, and support staff. The Quality Assur-
ance program prescribes the steps to be followed to
maintain this quality and the means of Quality Conform-
ance Inspection and record keeping to monitor perfor-
mance and prevention plans.

SCOPE OF RESPONSIBILITY

The Quality Assurance/Reliability Engineering depart-
ment’s responsibility is to assure the quality of product
produced by manufacturing or engineering which will
ultimately be delivered to customers, extending through-

out procurement, manufacturing, packaging, testing, and
shipping processes. Therefore, the Quality Assurance/
Reliability Engineering department is SPT’s customer
representative for assuring and guaranteeing quality
and long-term reliability of SPT products shipped to
customers.

QUALITY ASSURANCE PROGRAM

This program is designed to manufacture quality products.
In doing so, the program complies with the following
specifications: MIL-1-45208, MIL-Q-9858, MIL-STD-45662,
MIL-STD-883, and MIL-I-38535. An up-to-date copy of
each specification is maintained in the SPT Document
Control department, managed by the Quality Assurance
department. Other related reference documents are also
maintained within this department. Additionally, SPT op-
erations are in compliance with General Quality Specifica-
tion for Manufacturing Configuration that defines the Gen-
eral Quality Specifications by which SPT governs itself with
regard to compliance to customer technical specifications.
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PRODUCT FLOW DESCRIPTION

PRODUCT FLOW

COMMERCIAL PRODUCTS

M

@

@)

MILITARY PRODUCTS
(MIL-Std-883)

M

2

Commercial Test Temp.”|
@0°C,+25°C,+70°C
Test Grades S,A,B,C

Industrial Test Temp.*
@-25°C,+25°C,+85°C
_ Test Grades S,A,B,C

Military Test Temp.*
@-55°C,+25°C,+125°C]
Test Grades S,AB,C

High-Rel (/H)**
@-55°C,+25°C,+125°C|
Test Grades S,A,B,C

Class B (/883)**
@-55°C,+25°C,+125°C
Test Grades S,A,B,C

* The only difference between Commercial, Industrial, and Military is the Test
temperature, although all three are considered commercial products.

** Differences between:

1) Mil-1-38535 Certified
wafer FAB required.

2) Lot traceability required
3) PDA Calculation required
4) Off-shore assembly permitted

5) Method 5004, Class B
screening procedures

6) Method 5005, Class B
initial product Qual. group
A, B, C, & D required

7) QCI Visual & Group Aon
every inspection lot required

8) QCI group B per Mil-Std-883
9) QClI group C per Mil-Std-883
10) QCI group D per Mil-Std-883

11) Certificate of Compliance
w/every lot shipment required

/H_and /883
No Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes(1) Yes
Yes Yes
No Yes
No Yes
No Yes
Yes Yes

(1) This process is required for /H but product may

be shipped to customers prior to completeion of

qualification process.

10-6
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COMMERCIAL PRODUCT FLOW (1)

COMMERCIAL BUILD L WAFER FABRICATION | SUBCONTRACTOR
AQL 0.65% [ wAFER INCOMING INSP. (15t Optical) | Qc., SPT
100% | wAFER PROBE, TRIM, BAKE, VISUAL, | TEST, SPT
100% ] WAFER MOUNT, SAW, CLEAN, VIS. | SUBCONT./ASSY.
AQL 0.1% [ DIE VISUAL INSPECTION (2nd Optical) | Q.C. SUBCONT./Q.C., SPT
100% | DIE ATTACH | SUBCONTRACT
100% [ wire BoND, BOND PULL, visuaL | SUBCONTRACT
AQL 1.50% | PRECAP VISUAL INSPECTION (3rd Optical) | Q.C., SUBCONT.
100% | BAKE, SEAL | SUBCONTRACT
100% | TIN PLATE, INSPECTION ] SUBCONTRACT
AQL 0.65% [ GROSS LEAK ] SUBCONTRACT
100% { LEAD TRIM, VISUAL | SUBCONTRACT
AQL 0.10% [ PKG. INCOMING INSPECTION (4th Optical) | Q.c., SPT
DCTEST @ ROOM*100% | PKG.FINAL ELECT.TEST | TEST, SPT
100% [ PKG. MARKING | ASSY., SPT

Qcl ] Q.C., SPT

EXTERNAL VISUAL INSP.,AGL 0.10%
ELECT. TEST @ +25C, AGL 0.10% [

(1) INCLUDES COMMERCIAL, INDUSTRIAL & MILITARY TEST TEMPERATURE. THIS STANDARD FLOW IS
SUBJECT TO CHANGE DUE TO PRODUCT SPECIFIC FLOW.

* HOT AND/OR COLD TEST TEMPERATURES AND AC TEST ARE PERFORMED ONLY WHEN REQUIRED.

SPT QUALITY ASSURANCE
PROCESS MONITORING &
MANUFACTURING AUDIT

s 4755 Forge Road, Co. Springs, CO 80907
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MILITARY PRODUCT FLOW (1)

(Mil-Std-883)
Mil-STD-883 Complianct | WAFER FABRICATION | SUBCONTRACT
|
AQL 0.40% | WAFER INCOMING INSP. (1st Optical) | Q.c., SPT
|
100% [ WAFER PROBE, TRIM, BAKE, VISUAL | TEST, SPT
: |
100% [ waFER MOUNT, saw, CLEAN, visuAL | SUBCONTRACT
] |
AQL 0.40% | DIE VISUAL INSPECTION (2nd Optical) l Q.C., SUBCONT./Q.C. SPT
1
100% [ DIE ATTACH | SUBCONTRACT
|
100% | WIRE BOND, BOND PULL, DIE SHEAR, VISUAL | SUBCONTRACT
|
Method 2010, Cond. B, AQL 0.65% | PRECAP VISUAL INSP. (3rd Optical) | Q.C., SUBCONTRACT
| W
100% { BAKE, SEAL | SUBCONTRACT z¢ £
I ’ CE2
Method 1010, Cond.C or 100% TEMP 2% ¢
Method 1011, Cond. A | CYCLE OR THERM. SHOCK I SUBCONTRACT a 'g' £
I & =2
Method 2001, Cond. E 100% | CONSTARL Racuee) O | SUBCONTRACT 38 g
S wi
I 82
o2
LEAD TRIM, SOLD. DIP .
100% ! pratiiraey I SUBCONTRACT a3
Method 1014 100% |  FINE & GROSS LEAKNSP. | SUBCONTRACT
LTPD=2 | PKG./INCOMING INSP. (4th Optical) ] Q.c., SPT
|
Subgroup 1 100% | PREBNELECT.TEST | TEST, SPT
|
Method 1015, 160 hrs. @125°C 100% | BURN-IN | SUBCONTRACT
|
Method 5004 100% | PKG., FINAL ELECT. TEST ] TEST, SPT
|
100% l PKG. MARKING | ASSY., SPT
|
External Visual Insp., Method
2009 LTPD = 2 & Method 5005 | aci | Qc., SPT
(1) INCLUDES HIGH-REL (/H) AND CLASS "B" (/883) PRODUCTS.
108 ‘ 4755 Forge Road, Co. Springs, CO 80907 spr
PH: (719) 528-2300; Fax: (719) 528-2370




THIS PAGE IS INTENTIONALLY LEFT BLANK

S

4755 Forge Road, Co. Springs, CO 80907
PH: (719) 528-2300; Fax: (719) 528-2370

10-9




SPT

SIGNAL PROCESSING TECHNOLOGIES

LEADERSHIP IN
DATA CONVERSION
AND
SIGNAL PROCESSING

4755 Forge Road, Co. Springs, CO 80907
10-10 PH: (719) 528-2300; Fax: (719) 528-2370 SP"'




GENERAL PRODUCT INFORMATION I I
ORDERING INFORMATION EI
ANALOG-TO-DIGITAL CONVERTERS EI
DIGITAL-TO-ANALOG CONVERTERS I I
COMPARATORS E

PIN DRIVERS Ia
SAMPLE-AND-HOLD AMPLIFIERS ii
EVALUATION BOARDS I:I
APPLICATION NOTES I;l

QUALITY ASSURANCE I I (

~ PACKAGE OUTLINES

’ SALES OFFICES I E

s 4755 Forge Road, Co. Springs, CO 80907 111
PH: (719) 528-2300; Fax: (719) 528-2370 -




) 4755 Forge Road, Co. Springs, CO 80907
1n-2 PH: (719) 528-2300: Fax: (719) 528-2370 SP1




Package Outlines

16-Lead Cerdip (C/D) ...c..covriiiereeiie ettt e e 11-5
28-Lead Cerdip (C/D) ..c.ueiueeieeieesieeieenie ettt ettt et st sre et et sn e ennn 11-5
28-Lead Skinny (300 mil) Cerdip (C/D) ..cocuveeieeiuiieieeieiie ettt 11-6
44-Lead Cerquad (C/Q) ....cvoveereereieiicreieit ettt e 11-6
20-Contact Leadless Chipp Carrier (LCC)............ ..11-6
28-Contact Leadless Chipp Carrier (LCC)......ccvoeeirieierienriiieneceiiie e 11-7

80-Lead MQUAD ..ottt et e et a e et e e e e e e e beeeaneeas 11-7
46-Pin Grid Array (PGA) . ..ceo ettt e e aa et e s e saesbesransnenes 11-7
B8-Pin Grid Array (PGA) .....cooeeeeieeieiieceerie et see et eae et ete e et e e sseesneenees 11-8
16-Lead Plastic DIP (PDIP) ...cceiriiiiiiiieierie ettt 11-8

20-Lead Plastic DIp (PDIP) .....coiiiiiiieiicteree et e 11-8
24-Lead Plastic DIP (PDIP) ..ccoeeiiieieeiee ettt 11-9
28-Lead PIastic DIP (PDIP) .......c.cououiveeeeeeeeeeeeeeeseesessesssssess s eeesoes s ee e 11-9
28-Lead Skinny (300 mil) Plastic Dip (PDIP) .....ccueiiiiireeienienie e 11-9
32-Lead PIastiC DIP (PDIP) .....oceciiieieeeererie ettt s 11-10
20-Lead Plastic Leaded Chip Carrier (PLCC) ......cccoceriereriiinienieerecisieie e 11-10
28-Lead Plastic Leaded Chip Carrier (PLCC) ....c.cccoovvieieiineieeiee e 11-10
32-Lead Quad Flat Pack (QFP) ........ccciiiriiiirinrireenee e 11-11
48-Lead Quad Flat Pack (QFP) .......ccocvviiirieiiiiinisiccee s s 11-11
52-Lead Quad Flat Pack (QFP) ........ccoiiiiiiiiiieee e 11-11
16-Lead Sidebrazed (S/B) ......vvieiiiiiiiieeeeen ettt 11-12
20-Lead Sidebrazed (S/B) .........ccoeriieeieiiniesiesteresie ettt e 11-12
28-Lead Sidebrazed (S/B) ........cocvieiieriiiie e e 11-12
32-Lead Sidebrazed (S/B) .......cocovaviriiiniriiniieei e 11-13
42-Lead Sidebrazed (S/B) ........couiieiieriiiie e 11-13
8-Lead Small Outline Integrated Circuit (SOIC) .......cccovviiriiiieiiieesie e 11-13
20-Lead Small Outline Integrated Circuit (SOIC) .......cccecvevieviirniciricnieieereecnens 11-14
24-Lead Small Outline Integrated Circuit (SOIC) ........ccevvervirierieciiceeeceene 11-14
28-Lead Small Outline Integrated Circuit (SOIC) .......ccoecevvieveirnienreeniceeresreeiceas 11-14
s 4755 Forge Road, Co. Springs, CO 80907 11-3
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‘éggﬂr | PACKAGE OUTLINES

SIGNAL PROCESSING TECHNOLOGIES

16-LEAD CERDIP (C/D)
A —»|
| e
mlininininiaslisls] INCHES MILLIMETERS
o symeoL| miN MAX MIN MAX
A 0.005 0.13
B 0.200 5.08
c 0.125 0.150 3.18 3.81
D 0.015 0.023 038 058
E 0.090 0.110 229 279
1 F 0.030 0.065 0.76 1.65
OO OO O OO G o 15° o 15°
™ -] H 0.008 0015 0.20 0.38
1 0.290 0.320 7.37 8.13
J
J 0.250 0310 6.35 7.87
[ ] | | K 0.140 0.200 3.56 5.08
B L L 0.015 0.050 0.38 127
M 0.745 0785 18.92 19.94
—TK N 0.015 0.050 0.38 127
. C Ty
e e e
28-LEAD CERDIP (C/D)
A —»|
| o e
jnininininisininisisinininin) INCHES TLLIMETER:
28 SYMBOL| _mIN MAX MIN MAX
A 0.005 013
B 0.205 0235 5.01 597
c 0.120 0.200 3.05 5.08
, D 0.016 0.020 0.41 051
E 0.090 0.110 229 279
!l_l e e el Rl L‘L! E 0.045 0.065 1.14 1.65
. G 0 15° 0° 15°
C I | H 0.009 0.011 023 0.28
s . ] 0.590 0.610 14.99 15.49 1
Lf J 0.500 0550 12.70 13.97
T K 0.160 0.260 406 6.60
K
c ¥ L 0.040 0.060 1.02 1.52
M 1.430 1.490 36.32 37.85
o E F H
~- - nbs ~ a - N 0.060 0.100 1.52 254
s 4755 Forge Road, Co. Springs, CO 80907 e
PH: (719) 528-2300; Fax: (719) 528-2370




28-LEAD SKINNY (300 MIL) CERDIP (C/D)

INCHES MILLIMETERS |
""’I =i e symoL[ _MIN "MAX MIN MAX
OOONOOONOOOnnOnOn A 0.005 0.13
28 B 0.200 5.08
c 0.125 0.200 318 5.08
D 0018 046
E 0.100 254
. F 0,056 1.42
= g e e g g < u 15 o 157
I« " . H 0010 025
). | 0.311 0.317 7.90 8.05
J 0.285 0.291 7.24 7.39
s § — l K 0.150 381
J—; L 0.015 0.060 0.38 1.52
M 1.440 1.460 36.58 37.08
c Illlhlill IMTK \ N 0.098 2.49
oo e e
44-LEAD CERQUAD (C/Q)
INCHES “MILLIMETERS _|
symeoL|  wIN MAX MIN MAX
) A 0546 Typ 0.000 |14.00 Typ
B B 0679 0.694 17.40 17.80
n0nnnnnnnn c 0.038 0.040 0.98 102
D [oot6Typ 0.000 | 0.40Typ
c 4 = E__ 0008 Typ 0.000_|_0.20 Typ
= = F 0027 | _ 0.051 0.70 130
— = G |0.008Typ 0.000 | 0.15Typ
= ] H 0.115 0.140 2.96 3.58
— — E
D J'}_—_: =
—_ —
= —
—_ —
= )
JUOUTOODTD ol : "
A E \f G
f B F
20-CONTACT LEADLESS CHIP CARRIER (LCC)
INCHES MILLIMETERS __|
symBoL| _mIN MAX MIN MAX
A 1040 typ 1.02
B 050 typ 1.27
c 0.045 0.055 114 1.40
D 0.345 0.360 -8.76 9.14
E 0.054 0.066 1.37 1.68
F 1020 typ 051
G 0.022 0.028 056 071
H 0.075 1.91

4755 Forge Road, Co. Springs, CO 80907 spr

11-6 PH: (719) 528-2300; Fax: (719) 528-2370




“INCHES MILLIMETERS |
|SYMBOL] MIN MAX MIN MAX
A .040 x 45°
B 0.050 127
c 0.442 0.458 11.23 1163
D 0.060 0.070 1.52 1.78
E 0.022 0.028 0.56 071
F 0.396 0.412 10.06 10.46
| |
I L ? | ‘
CIHAAHAAAT]
80-LEAD MQUAD
F G
T NCHES MILLIMETERS
gy E”ﬂﬁ”” B8 - symBoL| MmN MAX MIN_ | WMAX
= = A 0.937 0.945 23.80 24.00
= = B 0.777 0.785 19.72 19.93 |
= = c__loar2TYP 120 TYP.
= E D 0541 0.549 13.73 13.94
E E E 0701 0.709 17.80 18,00
= F_ looszTve 0.80 TYP
ne = O = G__ |0.014 TYP 0.36 TYP.
= E H 0.114 0122 2.90 3.10
= = I oo TYP 0.15 TYP
= = J__ |o72aTYP 18.4 TYP
= = K 0.099 0.109 251 277
L: == L 7° 7
- IH“H“HH“HHHHHH M 0.026 0.036 0.66 0.91
——=¢
i S
E |
46-PIN GRID ARRAY (PGA)
D |—
A »| L
o 8 b TNCRES WILCIMETERS ]
@d) OOOOO Ol s [ER—Y symsoL| min MAX MIN MAX
OO0 77700 A 0.890 0.910 2261 2311
] B 0.100 254
88 = c 045 dia ,05535 1.14 1%
—] D 0.084 0.096 213 244
o]0 E 0.169 0.193 4.29 4.90
o0 =] F 020dia_| 030 dia 051 0.76
OO =] G .050 EE 1.27 yp
00 Q0 H—
@O 00000 RKE ===
CDIA q__
AF
5" 4755 Forge Road, Co. Springs, CO 80907 117
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68-PIN GRID ARRAY (PGA)

A
™1 r‘ D—>{ |e—
OO0 OO £ INCHES ~MILLIMETERS
OO0 .‘Q j symoL[  miN MAX MIN MAX
i — A 1.089 1.111 27.66 28.22
88 t B 1.090 1.110 27.69 28.19
o0 | =] c 100 typ 2.54
| = D 0.067 0.083 1.70 2.11
QO | . E 0.150 0.170 3.81 4.32
[0]@) F 016 dia_| 0.02 dia 0.41 0.51
QO | = G 050 dia 1.27
OO - =] H 0.050 1.27
FY
OlO® x0T
& em===i]
H
16-LEAD PLASTIC DIP (PDIP)
ARARAAARAR
16
) INCHES MILLIMETERS |
G symsoL[ _ MIN MAX MIN MAX
A 0.300 762
. B 0.014 0.026 0.36 0.66
c 1100 typ 254
LU uvyy U Uy U D 010 typ 0.25
E 1.150 1.950 29.21 49.53
F 0.290 0.330 7.37 8.38
G 6.25 6.45
H

0.246 0.254 X

*L“ ~ o

20-LEAD PLASTIC DIP (PDIP)

RARMRARARARR

2 T TNCHES WILLWETERS ]
SYMBOL MIN MAX MIN MAX
A 0.300 7.62
) G B 0.014 0.026 0.36 0.66
c 1100 typ 2.54
D 010 typ 0.25
1 E 1.20 typ 30.48
[ u 1{ u U U U U u u u F 0.290 0.330 7.37 8.38
G 0.246 0.254 6.25 6.45
H 1.010 1.030 25.65 26.16

T A

e o o

4755 Forge Road, Co. Springs, CO 80907
11-8 PH: (719) 528-2300; Fax: (719) 528-2370 SF '




24-LEAD PLASTIC DIP (PDIP)

—
INCHES MILLIMETERS _|
NAARNARARRARARR symsoL[_min MAX MIN MAX
24 A 0.190 4.83
B 0.125 0.135 3.18 3.43
) | c 0.015 0.022 0.38 0.56
D 0.100 typ 25.4 typ
E 0.055 0.065 1.40 1.65
! F 0.008 0.012 0.20 0.30
UL{UUUUUU\!L{UU G 0.150 typ 3.81 typ
H 0.600 0.625 15.24 15.88
1 0.530 0.550 13.46 13.97
J 1.245 1.256 31.62 31.88
+n«c ~ o
28-LEAD PLASTIC DIP (PDIP)

— « INCHES MILLIMETERS
ARAARAARARNRAARRMAAR symBoL| MIN MAX MIN MAX
28 A 0.200 5.08

B 0.120 0.135 3.05 3.43
D | c 0.020 0.51
D 0.100 2.54
E 0.067 1.70
1 F 0.013 0.33
T YVYVYYVYVY u VY Y VY u G 0.170 0.180 4.32 4.57
H 0.622 15.80
je——H—] _L ! 0.555 14.10
J 1.460 37.08
I ” ”H”[H”I”Hll”“”l y‘ >\ K 0.085 216
[0 - je
28-LEAD SKINNY (300 MIL) PLASTIC DIP (PDIP)
E:::T
A
—t— INCHES MILLIMETERS __|
symBoL[ MIN MAX MIN MAX
A 0.288 typ 7.3typ
B 1.386 typ 35.2typ
c 0.130 typ 3.3typ
| l D 0.060 typ 1.5typ_
C D le B > E 0.100 typ 25typ
v v | I F F 0.020 typ 05typ
G 0.130typ_ 331yp
v v H 0310typ 7.9typ
’ G | 0345 typ 8.81yp

s 4755 Forge Road; Co. Springs, CO 80907
PH: (719) 528-2300; Fax: (719) 528-2370
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32-LEAD PLASTIC DIP (PDIP)

RARAARARRNARRARARARAR

P T INCHES WILLIMETERS |
SYMBOL| MIN MAX MIN MAX
> A 0.200 5.08
! B 0.128 0.131 3.25 3.33
c 0.017 0.018 0.43 0.46
1 D .100 typ 2.54
T YVYY Y Y VYV u Y Y Y VY VY u - E 0.059 0.060 1.50 1.52
F 0.008 0.010 0.20 0.25
G 0.149 0.150 3.78 3.81
H 600 typ 15.24
1 0.527 0.543 13.39 13.79
+||+o
20-LEAD PLASTIC LEADED CHIP CARRIER (PLCC)
A G
AL O]
B_I_}:‘ elel l‘.‘ ¥ INCHES MILLIMETERS
O e Yemzo 0 symBoL|  MIN MAX MIN MAX
d H I A 045 typ 114
o f T B
fa 8| c 0.350 0.356 8.89 9.04
I al y D 0.385 0.395 9.78 10.03
J + E 0.350 0.356 8.89 9.04
T F 0.385 0.395 9.78 10.03
R A— [l G 0042 | 0.056 1.07 142
', H 0.165 0.180 4.19 4.57
1 0.085 0.110 2.16 2.79
J 0.025 0.040 0.64 1.02
K 0.015 0.025 0.38 0.64
[\ L 0.026 0.032 0.66 0.81
[ M 0.013 0.021 0.33 0.53
[ N 0.050 1.27
[ [¢] 0.290 0.330 7.37 8.38
[
28-LEAD PLASTIC LEADED CHIP CARRIER (PLCC)
c
RN R o
d o INCHES MILLIMETERS
d Top b +a SYMBOL[ MIN MAX MIN MAX
g VIEW i} | A 0.450 0.456 11.43 11.58
g g £ B 0.485 0.495 12.32 12.57
0 P c 45° 45°
S —— D 0.165 0.175 4.19 4.45
f————A—— e E 0.010 0.25
N F 0.022 typ 56 typ 0.00
G 0.18typ. 4.57 typ 0.00
H 0.05 typ 1.27 typ 0.00
| 0.039 0.430 0.99 10.92

IR EE R R K]
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32-LEAD QUAD FLAT PACK (QFP)

INCHES WILLIMETERS
symBoL[ MmN MAX MIN MAX
A 0.339 0.363 8.70 9.30
B 0.261 0.285 6.70 7.30
c 0.339 0.363 8.70 9.30
D 0.261 0.285 6.70 7.30
E 0.023 0.039 0.60 1.00
F 0.012 0.020 0.30 0.50
G 0.056 0.057 1.44 1.46
H 0.002 0.006 0.05 0.15
| 0.039 typ 1.00 typ
J 0.004 0.008 0.09 0.20
) K 0° 7° 0° 7°
L 0016 typ 04typ
48-LEAD QUAD FLAT PACK (QFP)
} A
B
ﬂ ﬂ ﬂ nﬂ ﬂ u ﬂ ﬂ ﬂ ﬂ ﬂ INCHES WILLIMETERS ]
symsoL[ MIN MAX MIN MAX
—
A 0.343 0.359 8.79 9.21
= B 0.269 0.277 6.89 711
— c 0.269 0.277 6.89 7.11
:;':: D 0.343 0.359 8.79 9.21
= E 0.016 0.023 0.41 0.59
= F 0.004 0.012 0.09 0.31
C:;':r‘: G 0.052 0.067 1.34 1.71
% % H 0.000 0.006 0.16
e i 0.003 0.007 0.074 0.176
m_mm] U U mf J 0.011 0.028 0.29 0.71
I K 0.039 typ 1.0 typ
e e ol L 0° 10° 0° 10°
3
G| I By N
T Kioemy L
H
K
52-LEAD QUAD FLAT PACK (QFP)
A
le—— —B
39 27
HHHHHHHHHHHHH INCHES MILLIMETERS ]
- 1~ symsoL[  MIN MAX MIN MAX
= 26 = A 0507 0.523 13.0 13.4
= = B 0.386 0.394 9.9 101
o = c 0,507 0.523 13.0 13.4
¢ o oo = D 0.386 0.394 9.9 10.1
E= = E 0.080 0.088 2.05 2.25
e = [ 0.025 typ 0.65 typ
= = G 0.008 0.016 0.2 04
52 b 14 i H 0.062 typ 16typ
HHHHHHHHHHHH " ¢ ﬁ_i | 0.004 0.008 0.1 0.2
Y i S J J 0.023 0.039 0.6 1.0
' ° < f
|
s 4755 Forge Road, Co. Springs, CO 80907 1111
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16-LEAD SIDEBRAZED (S/B)

A rars

16 |._H_.|

INCHES MILLIMETERS
symsoL[ MIN MAX MIN MAX
A 0.070 0.090 1.78 2.29
>l | B 0.015 0.021 0.38 0.53
[ 0.100 typ 254 typ
fe—— ) ——» D 0.049 0.059 1.24 1.50
| SN ISR [y NN Ry RN [y N By NN Ry N gy S E — — — —
L o | : = = = =
G 0.792 0.808 20.12 20.52
H 0.287 0.303 7.29 7.70
| 0.009 0.012 0.23 0.30
J 0.290 0.310 7.37 7.87
20-LEAD SIDEBRAZED (S/B)
o I8 e O s e N s e O e O e e |
e
— “INCHES MILLIMETERS
symBoL[ MIN MAX MIN MAX
A 0.075 0.095 1.91 2.41
ol B 0.014 0.023 0.36 0.58
c 0.090 0.110 2.29 2.79
e J ——> D 0.030 0.070 0.76 1.78
| SN Ry NN gy SN Ry SN Ry U G SN B SN By SN Ry SN Ry S )
| | E 0.015 0.060 0.38 1.52
G F 0.150 3.81
G 1.060 26.92
H 0.220 0.310 5.59 - 7.87
| 0.008 0.015 0.20 0.38
J 0.290 0.320 7.37 8.13
28-LEAD SIDEBRAZED (S/B)
| O o 6 e O e O e N s A s 1 e Y e I e O e I s O e O e
INCHES MILLIMETERS
symsoL| MmN MAX MIN MAX
A 0.077 0.093 1.96 2.36
B 0.016 0.020 0.41 0.51
c 0.095 0.105 2.41 2,67
D 050 typ 127typ |
E 0.040 0.060 1.02 1.52
F 0.215 0.235 5.46 5.97
G 1.388 1.412 35.26 35.86
H 0.585 0.605 14.86 15.37
| 0.009 0.012 0.23 0.30
J 0.600 0.620 15.24 15.75
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s O s I s I e O s I s N s 1 o O e I s O s 8 s 0 e 6 s O s O o |

32-LEAD SIDEBRAZED (S/B)

INCHES

MILLIMETERS

32 H
SYMBOL| MmN MAX MIN MAX
= > A 0.081 0.099 2.06 2,51
B 0.016 0.020 0.41 0.51
c 0.095 0.105 2.41 2.67
—||e— |
D 1050 typ 1.27
1 J E 0.040 1.02
L'—“—"—“—"—-"—"—“-—“—-"—-"—“—-"—“——"—“—'[ F 0.175 0.225 4.45 5.72
G G 1.580 1.620 40.13 41.15
H 0.585 0.605 14.86 15.37
| 0.009 0.012 0.23 0.30
J 0.600 0.620 15.24 15.75
42-LEAD SIDEBRAZED (S/B)
| o I s O s 8 s O e T e I e 8 s s s O s O s s N s 1 s 6 s 8 e I s O s Y o
42
INCHES WMILLIMETERS
) symBoL| MmN MAX MIN MAX
A 0.081 0.099 2.06 2.51
7 B 0.016 0.020 0.41 0.51
[ s D 050 typ 1.27
E .050 typ 1.27
F 0.275 6.99
G 2.080 2.120 52.83 53.85
H 0.585 0.605 14.86 15.37
| 0.008 0.015 0.20 0.38
J 0.600 0.620 15.24 1575
-
J
8-LEAD SMALL OUTLINE INTEGRATED CIRCUIT (SOIC)
le——A —»l
INCHES MILLIMETERS
symBoL|[  MIN MAX MIN MAX
A 0.187 0.194 4.80 4.98
B 0.228 0.242 5.84 6.20
B c 0.050 typ 1.27 typ
D 0.014 0.019 0.35 0.49
E 0.005 0.010 0.13 0.25
F 0.060 0.067 1.55 1.73
Y G 0.055 0.060 1.40 1.55
H 0.149 0.156 3.81 3.99
1 0° 8° 0° 8
J 0.007 0.010 0.19 0.25
< H > K 0.016 0.035 0.41 0.89
o EErEme s | ;
| | Ll \L
= o o3 X
c D E —)l I(— K A
spr 4755 Forge Road, Co. Springs, CO 80907 1113
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20-LEAD SMALL OUTLINE INTEGRATED CIRCUIT (SOIC)

HHHAAHAABAAA ¥
20 INCHES MILLIMETERS
sYMBoL[ MIN MAX MIN MAX
A 0.291 0.299 7.40 7.60
A B B 0.394 0.419 10.00 10.65
c 0.496 0.512 12.60 13.00
D 0.050 typ 1.27 typ
o E 0.014 0.019 0.35 0.49
F 0.004 0.012 0.10 0.30
H H H H H H H H H H ¥y G 0.093 0.104 2.35 265
H 0.009 0.013 0.23 0.32
| 0.016 .| 0.050 0.40 127
C
: | T |
G
n ¢ g—h
> e > |« k) > e
D E
24-LEAD SMALL OUTLINE INTEGRATED CIRCUIT (SOIC)
AAHAAAAAAAAR +
24
T INCHES MILLIMETERS __|
I H symsoL[ WIN MAX MIN MAX
A 0.581 0.601 14.90 15.40
B
e [ .050 typ 1.27 typ
D 0.014 0.021 0.35 055
ddEHHHBHHEERH _+ E 0.006 0.012 0.15 0.30
F 0.066 0.088 1.70 2.25
G 0.012 0.027 0.30 0.70
A H 0.203 0.324 7.50 8.30
' T | 0.203 0.218 5.20 5.60
F
ot L E—
c* |« D« T G
f - e
28-LEAD SMALL OUTLINE INTEGRATED CIRCUIT (SOIC)
HAAAAAAAAAAAAR "+
* INCHES MILLIMETERS
symBoL|  MIN MAX MIN MAX
I H A 0.696 0.712 17.68 18.08
B 0.004 0.012 0.10 0.30
c .050 typ 0.00 1.27
° D 0.014 0.019 0.36 0.48
1 E 0.009 0.012 0.23 0.30
F 0.080 0.100 2.03 254
(LR EEEEEEEE H g "L G 0.016 0.050 0.41 1.27
H 0.394 0.419 10.01 10.64
A | M | | 0.291 0.299 7.39 7.59
i |\ '
F
o TTrTrrrTErTr
c* I+« Dl ¥ G
f | -
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SIGNAL PROCESSING TECHNOLOGIES

LEADERSHIP IN
DATA CONVERSION
AND
SIGNAL PROCESSING
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GENERAL PRODUCT INFORMATION I I
ORDERING INFORMATION EI
ANALOG-TO-DIGITAL CONVERTERS EI
DIGITAL-TO-ANALOG CONVERTERS l l
COMPARATORS E

PIN DRIVERS I i
SAMPLE-AND-HOLD AMPLIFIERS ii
EVALUATION BOARDS I:I
APPLICATION NOTES I; I
QUALITY ASSURANCE i I {

PACKAGE OUTLINES I i
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LsPT

SIGNAL PROCESSING TECHNOLOGIES SPT R EG | ONAL 0 FFl CES
EASTERN WESTERN EUROPE FACTORY
SPT SPT SPT SPT
6 Misty Ridge Circle 248 North 1st Street, Ste. 260 Walton Business Centre 4755 Forge Road
Kinnelon, NJ 07405 San Jose, CA 95131 44/46 Terrace Rd, Colorado Springs, CO 80907

Ph: (201) 492-0113
Fax: (201) 492-0210

Ph: (408) 432-9210
Fax: (408) 432-0545

Walton-on-Thames
Surrey KT12 2SD, U.K.
Ph: 44-1932-254904
Fax: 44-1932-254903

Ph: (719) 528-2300
Fax: (719) 528-2370

DOMESTIC REPRESENTATIVE OFFICES

ARIZONA

B.S.E,, Inc.

9832 N. Hayden Rd., #101
Scottsdale, AZ 85258

Ph: (602) 483-0373

FAX: (602) 483-0383

ALABAMA

Over & Over, Inc.
3311 Bob Wallace Dr.,
Ste 202

Huntsville, AL 35805
Ph: (205) 518-2200
FAX: (205) 518-2220

CALIFORNIA

CERCO

10721 Treena St., #110
San Diego, CA 92131-1038
Ph: (619) 693-7500

FAX: (619) 693-7600

Select Electronics
14730 Beach Boulevard
Suite 106, Bldg F

La Mirada, CA 90638
Ph: (714) 739-8891
FAX: (714) 739-1604

W-J Electronics

1590 Oakland Rd.,

Ste B110-2

San Jose, CA 95131
Ph: (408) 437-5600
FAX: (408) 437-0889

COLORADO

W. Howard Associates
P.O. Box 408

Parker, CO 80134
Ph: (303) 841-5755
FAX: (303) 841-9272

CONNECTICUT
Kitchen & Kutchin, Inc.
23 Peck Street

North Haven, CT 06473
Ph: (203) 239-0212
FAX: (203) 234-9108

DELAWARE
AdvanTech

31 School Lane
Cherry Hill, NJ 08002
Ph: (609) 428-5700
FAX: (609) 428-1044

FLORIDA

Perrott Associates, Inc.
274 Wilshire Blvd, Ste 281
Casselberry, FL 32707
Ph: (407) 830-0094

FAX: (407) 830-9188

Perrott Associates, Inc.
1308 Gangplank Dr.
Valrico, FL 33594

Ph: (813) 661-8139
FAX: (813) 661-8139

Perrott Associates, Inc.
7251 W. Palmetto Pk. Rd.
Suite 200

Boca Raton, FL 33433
Ph: (407) 362-0191
FAX: (407) 362-0192

GEORGIA

Over & Over, Inc.

7001 Peachtree Ind.Blvd
Suite 202

Norcross, GA 30092
Ph: (404) 449-6205
FAX: (404) 449-6177

ILLINOIS

Heartland Technical Sales
1242 W. Northwest Hwy.
Palatine, IL 60067

Ph: (708) 358-6622
FAX: (708) 358-7660

INDIANA

TX Sales, Inc.

P.O. Box 5298

Ft. Wayne, IN 46895
Ph: (219) 489-4447
FAX: (219) 489-6934

KENTUCKY

TX Sales, Inc

P.O. Box 5298

Ft. Wayne, IN 46895
Ph: (219) 489-4447
FAX: (219) 489-6934

MARYLAND/D.C.
Rep-tron Inc.

5710 Executive Dr., Ste 100
Baltimore, MD 21228

Ph: (410) 788-5400

FAX: (410) 788-5444

MASSACHUSETTS

MDL Associates, Inc.

25 Braintree Hill Pk, Ste 207
Braintree, MA 02184

Ph: (617) 380-4140

FAX: (617) 380-3724

MICHIGAN

Tech Rep, Inc.

2200 N. Canton Ctr. Rd.
Suite 110

Canton, M| 48187

Ph: (313) 981-1950
FAX: (313) 981-2006

MINNESOTA

Cabhill, Schmitz & Cabhill
315 North Pierce

St. Paul, MN 55104
Ph: (612) 646-7217
FAX: (612) 646-4484

NEW JERSEY - NORTH
J-Square Marketing, Inc.
P.O. Box 103

Jericho, NY 11753-0103
Ph: (516) 935-3200
FAX: (516) 935-0029

NEW JERSEY - SOUTH
AdvanTech

31 School Lane

Cherry Hill, NJ 08002
Ph: (609) 428-5700
FAX: (609) 428-1044

NEW MEXICO
Reptronix, Ltd.

237-C Eubank NE
Albuguerque, NM 87123
Ph: (505) 292-1718
FAX: (505) 299-1611

NEW YORK - UPSTATE
ENTEC Group, Inc.

6037 Taft Road E., Ste 106
North Syracuse, NY 13212
Ph: (315) 458-7936

FAX: (315) 452-5680

NEW YORK - METRO
J-Square Marketing, Inc.
P.O. Box 103

Jericho, NY 11753-0103
Ph: (516) 935-3200
FAX: (516) 935-0029

NORTH CAROLINA

Qver & Over, Inc.

13530 South Ridge Drive
Charlotte, NC 28273-6741
Ph: (704) 583-9100

FAX: (704) 583-9109

OHIO

TX Sales, Inc

P.O. Box 5298

Ft. Wayne, IN 46895
Ph: (219) 489-4447
FAX: (219) 489-6934

OKLAHOMA

M Rep, Inc.

9787 E. 139th South
Bixby, OK 74008
Ph: (918) 369-6425
FAX: (918) 369-5186

SP
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LSPT

SIGNAL PROCESSING TECHNOLOGIES

DOMESTIC REPRESENTATIVE OFFICES-CONT.

OREGON

Electronic Solutions/E2

10227 North West Alpenglow Way
Portland, OR 97229

Ph: (503) 292-8204

FAX: (503) 292-8204

PENNSYLVANIA - EAST
AdvanTech

31 School Lane

Cherry Hill, NJ 08002
Ph: (609) 428-5700
FAX: (609) 428-1044

PENNSYLVANIA - WEST
TX Sales, Inc.

P.O. Box 5298

Ft. Wayne, IN 46895

Ph: (219) 489-4447

FAX: (219) 489-6934

SOUTH CAROLINA

Over & Over, Inc.

10100 Park Cedar Dr., Suite 190
Charlotte, NC 28210

Ph: (704) 542-9111

FAX: (704) 542-9937

TENNESEE

Over & Over, Inc.
10100 Park Cedar Dr.
Suite 190

Charlotte, NC 28210
Ph: (704) 542-9111
FAX: (704) 542-9937

TEXAS

M Rep, Inc.

12801 Stemmons Freeway
Dallas, TX 75234

Ph: (214) 484-5711

FAX: (214) 484-0634

VIRGINIA

Rep-tron Inc.

5710 Executive Drive
Suite 100

Baltimore, MD 21228
Ph: (410) 788-5400
FAX: (410) 788-5444

WASHINGTON

Electronic Solutions/E2

13333 Bel-Red Road, Ste 239
Bellevue, WA 98005

Ph: (206) 637-0302

FAX: (206) 646-8893

WEST VIRGINIA

TX Sales, Inc

P.O. Box 5298

Ft. Wayne, IN 46895
Ph: (219) 489-4447
FAX: (219) 489-6934

WISCONSIN

Heartland Technical Sales
350 Bishops Way
Brookfield, Wi 53005

Ph: (414) 789-6860
FAX: (414) 789-6864

CANADA - EAST

Electronic Sales Professionals
215 Stafford Road, Unit 104
Nepean, Ont K2H 9C1

Ph: (613) 828-6881

FAX: (613) 828-5725

Electronic Sales Professionals
10690 Peloquin

Suite 210

Montreal, Quebec H2C 2K3
Ph: (514) 388-6596

FAX: (514) 388-8402

Electronic Sales Professionals
60 Wilderness Drive
Scarborough, Ont M1V 3P6
Ph: (416) 321-9693

FAX: (416) 321-9794

Electronic Sales Professionals
86A Kennedy Road South
Brampton, Ont L6W 3E7
Ph: (905)453-6313

FAX: (905)453-4655

CANADA - WEST
Electronic Solutions/E2
13333 Bel-Red Road
Suite 239

Bellevue, WA 98005
Ph: (206)637-0302
FAX: (206)646-8893
Fax: (514) 227-1519

DOMESTIC DISTRIBUTOR OFFICES

ARIZONA

Jan Devices, Inc.

1751 East Hatcher Road
Phoenix, AZ 85020

Ph: (602) 870-1190
FAX: (602) 870-8873

CALIFORNIA

Jan Devices, Inc.*
6925 Canby Bivd., 109
Reseda, CA 91335
Ph: (818) 757-2000
FAX: (818) 708-7436

CONNECTICUT
Cronin Electronic, Inc.
6 Capital Drive
Wallingford, CT 06492
Ph: (203) 265-3134
FAX: (203) 265-6765

Sager

108 No. Plains Industrial Rd.
Wallingford, CT 06492

Ph: (203) 265-4600**

FAX: (203) 265-6865

FLORIDA

Sager

7699 Commerce Center Drive
Orlando, FL 32819

Ph: (407) 354-1130**

FAX: (407) 354-1137

GEORGIA

Sager

3000 Northwoods Pkwy, #170
Norcross, GA 30071

Ph: (404) 446-0085**

FAX: (404) 446-0430

ILLINOIS

Sager

1105 Remington Road
Schaumburg, IL 60173
Ph: (708) 882-9790**

FAX: (708) 882-9776

MARYLAND

Jan Devices, Inc.

833 Fairway Ave., Suite A
Baltimore, MD 21228
Ph: (410) 455-0988

FAX: (410) 455-0791

Sager

9051 K Red Branch Road
Columbia, MD 21045

Ph: (410) 995-4900**
FAX: (410) 381-9380

MASSACHUSETTS
Cronin Electronic, Inc.*
77 Fourth Avenue
Needham, MA 02194
Ph: (617) 449-5000
FAX: (617) 444-8395

Jan Devices, Inc.

44 Cochrane Street
Melrose, MA 02176
Ph: (617) 662-3901
FAX: (617) 662-0837

Sager*

60 Research Road
Hingham, MA 02043
Ph: (617) 740-2300**
Ph: (617) 749-6700**
FAX: (617) 740-2559

Sager

100 Research Drive
Wilmington, MA 01887
Ph: (508) 657-5155**
FAX: (508) 657-6559

MINNESOTA

Parts One

1995 County Road, B2
Roseville, MN 55113
Ph: (612) 633-8079
FAX: (612) 633-2310

NEW HAMPSHIRE
Cronin Electronic, Inc.
360 Harvey Road
Manchester, NH 03103
Ph: (603) 624-0105
FAX: (603) 622-7459

Sager

2 Industrial Way
Salem, NH 03079
Ph: (603) 898-1348**
FAX: (603) 898-2741

NEW YORK

Sager

800 Prime Place
Hauppauge, NY 11788
Ph: (516) 348-1300**
FAX: (516) 348-1006

NORTH CAROLINA
Sager

5249 Capital Blvd.
Raleigh, NC 27604
Ph: (919) 850-9550**
FAX: (919) 850-9559

OHIO

Sager

1755 Merriman Road, Ste 150
Akron, OH 44313

Ph: (216) 864-2111**

FAX: (216) 864-4620

OHIO

Sager

7494 Webster Street
Dayton, OH 45414
Ph: (513) 898-5555**
FAX: (513) 898-4455

PENNSYLVANIA

Sager

705 Thomson Park Drive
Cranberry Township, PA 16066
Ph: (412) 772-2233**

FAX: (412) 772-3845

Sager

2270 Cabot Blvd. West, No. 2
Langhorne, PA 19047

Ph: (215) 750-7778

Ph: (609) 964-0830**

FAX: (215) 750-8327

TEXAS

Jan Devices, Inc.
1800 Fireside Drive
Plano, TX 75074
Ph: (800) 477-4526
FAX: (818) 708-7436

Sager

1122 Commerce Drive
Richardson, TX 75081
Ph: (214) 783-1133**

FAX: (214) 782-4240

WISCONSIN

Marsh Electronics, Inc.
1563 S. 101st Street
Milwaukee, WI 53214
Ph: (414) 475-6000
FAX: (414) 771-2847

* Corporate Headquarters
** Also (800) 724-3780
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INTERNATIONAL REPRESENTATIVES AND DISTRIBUTORS

AUSTRALIA

Reptechnic

Box 417

North Sydney NSW 2059
Ph: 61-2-953-9844

FAX: 61-2-953-9683

AUSTRIA

Eurodis Electronics GmbH
Lamezanstrasse 10
A-1232 Wien

Ph: 431610620

FAX: 431610 62 151

BELGIUM

Microtron N.V.

Generaal De Wittelaan 7
2800 Mechelen

Ph: 32-15212223

FAX: 32-15210069

DENMARK

NC Scandcomp Denmark A/S
Rentemestervej 69A

2400 Kobenhavn

Ph: 45-31-194433

FAX: 45-31-101287

FINLAND

Computer 2000
Pyyntitie 3

02230 Espoo

Ph: 358-0-887 331
FAX: 358-0-887 33 343

FRANCE

Microel Immeuble “MICRO”
Avenue de la Baltique

ZA de Courtaboeuf-B.P.3
91941 Les Ulis Cedex

Ph: 33-1-69-070824

FAX: 33-1-69-071723

GERMANY

Metronik
Leonhardsweg 2
82008 Unterhaching
Germany

Ph: 49-89-6110830
FAX: 49-89-61108155

HONG KONG
Components Agent, LTD.
36/F Metroplaza

Tower 1

Hing Fong Road

Kwai Chung

Ph: 852-487-8826

FAX: 852-487-1268

Leadertronics Company
Unit 1707, 17/F

Hewlett Centre

52-54 Hoi Yuen Rd.
Kwun Tong, Kowloon
Ph: 852-2389-0800
FAX: 852-2797-8429

INDIA

Samura Electronics Private, Ltd. .

23-122 Plot-189
Bhoodevi Nagar
Secunderabad, A.P.,
PIN-500 015

Ph: 91-40-862453
FAX: 91-40-831344

ISRAEL

El Gev Electronics, Ltd.
Building 101

P.O. Box 50
Tirat-Yehuda 73175
Ph: 972-39712056
FAX: 972-39712407

MTI Engineering Ltd.
7 Ha'Arad Street

PO Box 43066

Tel Aviv, 61430

Ph: 972-6478515
FAX: 972-496005

ITALY

MicroElit S.P.A.
Via Sardegna 1
20146 Milano

Ph: 39-24817900
FAX: 39-24813594

ITALY-Cont.

Sprague ltaliana, S.P.A.
Via Giovanni De Castro, 4
20144 Milan, Italy

Ph: 39-248012355

FAX: 39-248008167

JAPAN

Nippon Imex Corporation
No. 6 Sanjo Bldg 5F
1-46-9 Matsubara,
Setagaya-Ku

Tokyo 156

Ph: 81-3-3321-8000
FAX: 81-3-3325-0021

Toko, Inc.

1-17, Higashi-Yukigaya
2-chome, Ohta-ku
Tokyo, T145

Ph: 31 33727 1161
FAX: 8133727 1179

KOREA

Teletron, Inc.

4F. Seong-ho B/D, 1463-21
Seocho-Dong Seocho-Ku
Seoul, 137-070

Ph: 82 2586 8677

FAX: 82 2 586 8682

THE NETHERLANDS
Microtron N.V.
Postbus 4336

4900 CH Oosterhout
Ph: 31-1620-60308
FAX: 31-1620-60633

NORWAY

NC Scandcomp Norway A/S
Nils Hansens vei 3

N-0667 Oslo

Ph: 47-22-724045

FAX: 47-22-724059

SINGAPORE

Desner Electronics PTE LTD
42 Mactaggart Road

#04-01 Mactaggart Building
Singapore 1336

Ph: 65-2851566

FAX: 65-2849466

SOUTH AFRICA
Eagle Technology
P.O. Box 4376
Cape Town 8000
Ph: 27-21-234943
FAX: 27-21-244637

SPAIN

Comelta, sa

Alfonso, Gomez, 42
Nave 1-1-2

28037 Madrid

Ph: 34132760 14
FAX: 34 1327 05 04

SWEDEN

Martinsson Elektronik
Instrumentvagen 16,
Box 9060

12609 Hagersten

Ph: 46 8 744 0300
FAX: 46 8 744 3403

SWITZERLAND
Anatec AG
Sumpfstrasse 7
6300 Zug

Ph: 41-42-412441
FAX: 41-42-413124

TAIWAN

Helm Eng. & Trading Co.
4F, 76 Tun-Hua S. Road,
Sec. 2

Taipei, Taiwan

Ph: 886-2-709-1888
FAX: 886-2-706-0465

UNITED KINGDOM

Ambar Cascom Ltd.

The Gatehouse

Alton House Business Park
Gatehouse Way

Aylesbury, Bucks HP19 3DL
Ph: 441-296-434141

FAX: 441-296-29670

s 4755 Forge Road, Co. Springs, CO 80907
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SIGNAL PROCESSING TECHNOLOGIES

4755 Forge Road

Colorado Springs, Colorado 80907 USA
1-800-643-3SPT (778)

FAX 719-528-2370

=TOKO

Member of the TOKO Group



