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ABSTRACT

This special project is the study of Michelson’s interferometer which is a high precise
measurement. It is used to measure surface roughness in-order to study surface characteristics of
sample i.e. coins. The principal of the system using He-Ne laser as a light source which has 632.8
nanometers of wavelength is proposed. The interference fringes are detected by photo detector
which transforms optical signals into electrical signals to oscilloscope. As a-result, this technique
allows us to find'out the characteristics of 100 Yen coin’s surface that is distinguishable and use of
piezoelectric helps.us to work delicatety, We fix the first coordinate at the center of a coin given
optical path difference (OPD) equals zero. We also fix the ethercoordinates to compare OPD with

the first one. To summarize,the coordinate that is higher has more OPD than the lower,
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el Tasiides 15 (V)

(mm) ﬂé’ﬂ'ﬂ i ﬂ%s‘i‘?! ) ﬂ%y'aﬁ' 3 m'é&
11 1.04 1.04 1.06 1.047
12 1.2 1.2 1.2 1.2
13 1.18 1.24 1.2 1.207
14 1.22 1.2 1.22 1.213
15 1.26 1.2 1.24 1.233
16 1.28 1.24 1.28 1.267
17 1.34 1.32 1.34 1.333
18 1.36 1.36 1.36 1.36
19 1.44 1.42 1.4 1.42
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(mm) %u'ﬁ’i ﬂ:?q‘?i 2 ﬂ%ﬂﬁ 3 m?;iﬂ
20 1.52 1.54 1.52 1.527
21 1.56 1.56 1.54 1.553
22 1.6 1.62 1.62 1.633
23 192 1.9 1.9 1.907
24 2 2 212 2.073
25 2.16  Jyi 2.18 2,18
26 1.96 2 .98 1.98
27 1.92 1.94 1.94 1.933
28 1.6 1.6 1.62 1.607
29 1.56 1.56 1.58 1.567
30 1:52 1.54 1.54 1.53
31 RS7 1.52 1.54 1.527
) 1.48 1.48 1.48 1.48
33 1.36 1.34 1.34 1.347
34 1.32 1.34 1432 1.327
35 1.2 1.26 1.24 1.23
36 1.16 1.2 1.14 1.167
37 1 1.12 1.04 1,053
38 0.96 0.98 0.98 0.973
39 0.92 0.92 0.94 0.927
40 0.84 0.86 0.84 0.847
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mmazmﬂﬂwﬂﬂmumm =10 pm

OPD (mm)

o ¢4 ? 4 ? 4 I

WA AN 1 ATIN 2 A3IN 3 Ragy
1 1.00 1.50 1.0 1.167
2 0.50 0.50 0.5 0.500
3 2.00 1.50 2.0 1.833
4 1.00 1.50 L5 1,333
 d 0.00 0.00 0.0 0.000
6 1.00 1,00 1.0 12000
7 1.00 2.00 1.0 1.333
8 1.00 1.00 1.0 1.000
9 150 1.50 1.5 1.500
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OPD (nm)

o 2 o ? 4 AP 4

WA AU £339.2 ATIN3 nay
1 819 819 1092 910
2 273 273 273 273
3 273 273 273 273
4 1092 1092 1092 1092
5* 0.00 0.00 0.00 0.00
6 1092 1092 1365 1183
7 1092 1092 1092 1092
8 819 819 819 819
9 819 819 819 819
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9 273 273 273 273
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COMMERCIAL LASERS

Self-Contained Helium-Neon Laser Systems

1500 Series

Key Features

Applications

+ Alignment
* Metrology
* Inspection

Compliance
+ CDRH

+ UL

- CE

1500 Series Novette™ Laser Systems

1.75

1

J*Z,DD—"

227+

8-JDSU (5378) |,

« Hard-sealed internal mirror plasma tube

+ Convenient, compact, self-contained packages
* Excellent power stability

* CDRH compliant

+ Long operating life

Theé Model 1507 and 1508 Novette™ heliumineon laser systems incorporate hard-
sealed internalmirror 1007 ‘and-1008 plasma.tubes and ‘power modules into
convenient; compact, self-contained packages. These low-cest units demonstrate
superiorpower stability’and meet CDRH requirenyents.

The-base of the Noyette is slotted for easy mounting. A threaded 5/8”-32 bezel at
the 'beam aperture interfaces- with optical ‘accessories.” An| optional adapter
provides a 1’-32 threaded bezel (part number 01-0396).

(Specificationsindnches unless otherwisenoted.)

10
T

e

AC adaptor

l—2.28-|

Ny

|
3.75

|
X

~
\ DC plug with 6 foot cable

| WEBSITE: www.jdsu.com . . i

WORLDWIDE: +800 537 JDSU



SELF-CONTAINED HELIUM-NEON LASER SYSTEMS

2

Specifications
Parameter 1507 1507P 1508 1508P Unit
Optical
Minimum output power (TEMoo) 0.8 0.8 0.5 0.5 mwW
Wavelength 632.8 632.8 632.8 632.8 nm
Beam diameter (1/e? points, +3%, TEMoo) 0.48 0.48 0.48 0.48 mm
Beam divergence (3%, TEMoo) 1.7 1.7 1.7 1.7 mrad
Polarization ratio (minimum) N/A 500:1 N/A 500:1 -
Longitudinal mode spacing (nominal) 1090 1090 1090 1090 MHz
Maximum noise (rms, 30 Hz to 10 MHz) 1.0 1.0 1.0 1.0 %
Maximum drift (mean power measured over 8 hours) +2.5 +2.5 +2.5 12.5 %
Maximum mode sweep contribution 10 10 20 20 %
Maximum warm-up time (minutes to 95% power) 10 10 10 10 min.
CDRH class 1ITa Hla 11 11 -
Electrical %
AC adaptor operating current
at 100V AC 150 150 150 150 mA
at 120V AC 150 150 150 150 mA
at 220 V AC ' 82 82 82 82 mA
General
Mode purity ' >95%
Head weight 1.11bs,

Input Voltage Options

For 1500 series Novette™ lasers, specify the desired AC Adaptorinput voltage' hy adding the appropriate dash number to the
model number when ordering. 4 :

"-1' for 120 VAC

'-2' for 220V AC

*-3' for 100V AC

All model 1507/1508 laser heads will function withweach listed-AC.Adaptor:

* For lost or damaged AC adaptors -1, -2, or -3, simply order replacement part numbers 21056997, 21056998, or 21056997 respectively.

Ordering Information

For more information on this or other products and their availability, please contact your local JDSU account manager or
JDSU directly at 1-800-498-JDSU (5378) in North America and +800-5378-JDSU worldwide or via e-mail at
customer.service@jdsu.com.

Sample: 1508P-1




}\) J DSU SELF-CONTAINED HELIUM-NEON LASER SYSTEMS

Warranty

J“-—

Rt A

JDSU helium-neon laser systems are warranted to be free of defects in workmanship and materials for twelve months from
the date of shipment.

LASER RADIATION

AVOID EXPOSURE TO BEAM.
CLASS 38 LASER PRODUCT (IEC)
CLASS 11 LASER PRODUCT (CORH)

633 nm / 0.95 mW.

K ESITD (0
Thes A kT
AVOID EXPOSURE

LASER RADIATION
AVOID EXPOSURE TO BEAM.
SER RRODUCT (IEC)

CLASS 38 LASER U
CLASS Ifta LASER PRODUCT (CDRH)
833nm / 4mW

AVOID EXPOSURE

buropesit £ US.CORH

The products listed in this data sheét comply‘te one'or more of the'follojing regulatory standards, and may display one or
more of the safety labels shown below. Contact youf local JIDSU sales representative for additional information on specific
products or configurations.

L

TOV

SYPHOTONC
IO

UK and N. Ireland
Distribution

Photonic Solutions Plc
Gracemount Business Pavilions

40 Captains Road, M1. statements, technical information and recommendations related to t_hc products herein are based upon irlfr.rnn.jninn believed to be
Edinb h EH reliable or accurate. However, the accuracy or completeness thereof is not g and no responsibility is d for any
inburgn, 17 BQF, UK inaccuracies. The user assumes all risks and liability whatsoever in connection with the use of a product or its application. JDSU reserves
Tel: 0131 664 8122 the right to change at any time without notice the design, specifications, function, fit or form of its products described herein, includin
3
Fax: 0131664 8144 8 withdrawal at any time of a product offered for sale hercin. JDSU makes no representations that the products
o, herein are free from any intcllcctual property claims of others, Please contact JDSU for more information. JDSU and the JDSU logo are
Email: Sales@psplc trademarks of JDS Uniphase Corporation. Other trademarks are the property of their respective holders. ©2006 JDS Uniphase
Web: www.psplc.com Corporation. All rights rescrved. 10138816 Kev. 003 02/06 SCHNL1500.DS.CLAE

NORTH AMERICA: 800 498-)DSU (5378 LDWIDE: +800 5378-JDSU




435 Route 206 « P.O. Box 386 PH. 973-579-7227
Newton, NJ 07860-0366 FAX 873-300-3600
www.thorlabs.com technicalsy horlabs.com

DET210 - HIGH-SPEED SILICON DETECTOR

DESCRIPTION:

Thorlabs’ DET210 is a ready-to-use high-speed photo detector. The unit comes complete with a photodiode and internal
12V bias battery enclosed in a ruggedized aluminum housing. The head includes a removable 1" optical coupler
(SM1T1), providing easy mounting of ND filters, speciral filters and cther Thorlabs 1” stackable lens mount accessories.
Also available are fiber adapters (SMA, FC and ST style). An #8-32 tapped hole is provided on the base of the housing to
mount the detector directly to a Thorlabs' positioning device (1/2" post holder, mounting plates, etc.).

SPECIFICATIONS:

Detector:  Silicon PIN Housing: Black Anodized Aluminum
Spectral Response: 200-1100nm - Size: ¢$1.43"x1.67"
Peak Wavelength: 730nm+/-50nm Qutput: BNC, DC-Coupled

Peak Response: 0.45 A/W Bias:. 12V Battery (Type A23)

Rise/Fall Time': 1ns Mounting: 8-32 (M4) Tapped Hole
Diode Capacitance: 6pF Diode Socket: TO-5, Anode Marked

NEP:" /5 x 10°*WHZ — | -Damage Threshold:—100mW CW
Dark Currept:’ 0.80nA @12V 0:5 Jicm? (10ns puise)

Active Area:  ¢1mm/(0-8mm?)
Linearity Limit: 1mW

187
(42 anry

et 075 —amd

005" —amg foo— RETAINING RING. @1.425
(1.8mmy

[ve

I .ty
043 L-— - | fp— 008

£10.9mm) {2 omemy

Figure 1. - Mechanical Dimensions

OPERATION:

Thorlabs DET series are ideal for measuring both puised and CW light sources. The DET210 includes a reversed-biased
PIN photo diode, bias battery, and ON/OFF switch packaged in a ruggedized housing. The BNC output signal is the direct
photocurrent out of the photo diode anode and is a function of the incident light power and wavelength. The Spectral
Responsivity, R(X), can be obtained from Figure 2 to estimate the amount of photocurrent to expect. Most users will wish
to convert this photocurrent to a voltage for viewing on an oscilloscope or DVM. This is accomplished by adding an
external load resistance, R oap. The output voltage is derived as:
Vo =P * %(A) * Reoan

The bandwidth, fgw, and the rise-time response, g, are determined from the dicde capacitance, C;, and the load
resistance, R oap a@s shown below:

faw=1/(2* n* Reoan * Cy)

tr=0.35/ wa

2201-501 Rev E 8/15/2005



For maximum bandwidth, we recommend using a 50Q coax cable with a 5002 terminating resistor at the end of the coax.
This will also minimize ringing by matching the coax with its characteristic impedance. If bandwidth is not important, you
may increase the amount of voltage for a given input light by increasing the R pap up to @ maximum of 10KQ.

Note: The detector has an AC path to ground even with the switch in ihe OFF position. It is normal to see an
output response to an AC signal with the switch in this state. However, because the detector is unbiased,
operation in this mode is not recommended.

Figure 2 - DET210 Spectral Responsivity Curve
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Figure 3 — Circuit Block Diagram
FIBER ADAPTERS AND OTHER ACCESSORIES

Thorlabs sells a number of accessories that are compatible with the 1" thread on the DET housing including FC, SMA,
and ST fiber adapters, stackable lens tubes for mounting optics, and cage assemblies that allow the DET to be
incorporated into elaborate 3-D optical assemblies.

Caution: The DET210 was design'ed to allow maximum accessibility to the photo detector by having the front surface of
the diode extend outside of the DET housing. When using fiber adapters, make sure that the fiber ferrule does not crash
into the detector. Failure to do so may cause damage to the diode and / or the fiber. An easy way to accomplish this is to

install 2 SM1RR retaining ring (included with the DET210) inside the 1" threaded coupler before installing the fiber
adapter.

Also available are InGaAs detectors, large area Si detectors, and a complete line of amplified detectors.
MAINTAINING THE DET210

There are no serviceable parts in the DET210 optical head or power supply. The housing may be cleaned by wiping with
a soft, damp cloth. The window of the detector shouid only be cleaned using optical grade wipes. If you suspect a
problem with your DET210 please call Thorlabs and technical support will be happy to assist you.

2201-S01 Rev E 8/15/2005



WEEE
As required by the WEEE (Waste Electrical and Electronic Equipment Directive) of the European Community and the
corresponding national laws, Thorlabs offers all end users in the EC the possibility to return “end of life” units without
incurring disposal charges.
This offer is valid for Thorlabs electrical and electronic equipment

o sold after August 13" 2005

» marked correspondingly with the crossed out “wheelie bin" logo (see fig. 1)

+ sold to a company or institute within the EC

* currently owned by a company or institute within the EC

« still complete, not disassembled and not contaminated

As the WEEE directive applies to self contained operational electrical and electronic products, this “end of life” take back
service does not refer to other Thorlabs products, such.as

« pure OEM products, that means assemblies to-be built into-a unit by the user (e. g. OEM laser driver cards)
* components
e mechanics and optics

+ left over parts of units disassembled by the user (PCB's, housings etc:).

If you wish to return a Thorlabs unit for waste recovery, please contact Thorlabs or your nearest dealer for further
information.

Waste treatment on your own responsibility
If you do not return an “end of life” unit to Thorlabs, you musthand it 10 a company spectalized in waste recovery. Do not dispose of the unit in a litter bin
or at a public waste disposal site.

Ecological background

It is well known that WEEE pollutes the environment by releasing toxic preducts during decomposition. The aim of the
European RoHS directive is to reduce the content of toxic substances in electronic products in the future.

The intent of the WEEE directive isto enforce the recycling of WEEE. A controlied recycling of end of live products will
thereby avoid negative impacts on the environment.

Crossed out “wheelie bin” symbol

2201-501 Rev E 8/15/2005



Tektronix" Most Populair-BS0

The TDS|200.Oscilloscopes
have quickly become-the

.. benchmark for low-cest oscil-
loscopes. Offeting,an unbeat-
able combination.of perfer-
mance, reliabilitydnd versa-
tility, the TDS 200Series
offers breakthrough digital
and real-time advantages at
low-cost analog oseillescope
prices. And with the intres,
duction of the TDS 224, Tek-
tronix now brings the digital
performance of the TDS 200
to customers that need four
full-featured channels.

Affordable Digital Performance

No other digital oscilloscope
offers as much bandwidth
and sample rate for the price.
By sampling at 10 and 16
times their bandwidths on all
channels, the TDS 200 Series
oscilloscopes provide accu-
rate real-time acquisition up
to their full bandwidth.

Copyright © 1999 Tekironix, Inc. All rights rescrved

TDS 210,TDS 220,TDS 224
Digital Real-Time™
Oscilloscopes

FEATURES AND BENEATS

60 MHz or 100 MHz with 1 GS/s
Sample Rate on all Channels

Dual Timebase

Automatic Measurements
Multi-Language User Interface
Auteset

Waveform and Setup Memories
Extended Capabilities are Provided
with Optional\Mgdules, Software
and-Rrobing

APPLICATIONS

Design/Debug

Service and Repair

Versatility and Flexibility

The portableform factor pro-
vides increased versatility,
allowing the instrament tabe
easily movédior safely stored
away when.not in-use:

Manufacturinig Test and Quality
Control

Education/Iraining

Easy to/Use

TheUser, interfaceis-similar
to'that \of-ananalog oscillo-
scope, but with improve;
ments.that reduce-learning
time and iincrease efficiency

The Personal Oscilloscope

The TDS 200 Series oscillo-
scopes are designed for peo-
ple who demand the ultimate
in oscilloscope value. If an
inexpensive yet high perfor-
mance oscilloscope is needed
for the bench, production
line, or training lab, a TDS
200 Series Digital Real-Time
Oscilloscope is the best
choice.



TDS 200
Series
Characteristics

page 2

SIGNAL ACQUISITION SYSTEM
Bandwldth -
TDS 210: 60MHz.
TDS 220: 100MHz.
TOS 224: 100MHz.
Sample Rate -
1 GS/s on each channel.
Channels -
TDS 210 and TDS 220: 2 |dentical channels
plus external trigger.
TDS 224: 4 Identical channels.
Sensltivity (with callbrated fine
adjustment) -
2 mV to 5Vidiv (bandwldth limited to
20 MHz at 2 mVidiv and § mV/dly, In all
modes, and 20 MHz at 10 mV/div in Peak
Detect mode).

Vertical Zoom -
Verlically expand or compress a live or
stopped waveform.

CALIBRATED PGSITION RANGE
Volis/Div Setting Dffsel Range
2 mV to 200 mVidiv 2V
>200 mV to'5 V/div 50V
OC Gain Accuracy - +-3%. (¢ 4% at 2
mV/div and 5 mV/div}

Vertical Resolution —
8 bits (256 levels over 10.24 verlical divi-
sions).

AUTOMATIC MEASUREMENTS
Period, Frequency, Cycle RMS, Mean, Peak
to Peak.

ACQUISITION MODES

Sample, Average, Peak Detect - High fre-
quency and random glitch capture; captures
gliiches as narrow as 10 ns using acquisi-
tion hardware at all time/div settings
between 5 ps/div and 5 s/dlv.

TIME BASE SYSTEM-(MAIN AND WINDOW)

Horizontal Zootn - Horizontally expand of
compress a live or stopped waveform.

Time/Division Range - § ns to 5 s/div.

Record Lengih - 2500 sample points per
channel.

Horizontat Accuracy =+ 0.01%.

NON-VOLATILE STORAGE
Waveform Display - Two 2500 point refer-
ence waveforms.
Waveform Storage - Two 2500 polnt refer-
entce waveforms (TDS 210, TDS 220), four
2500 polnt reference wavelorms
(TDS 224).
Setups - 5 froni panel selups.

TRIGGERING SYSTEM (MAIN ONLY)
Trigger Type ~ Edge (Rising or Faliing).
Video, Set to 50%.
Video Trigger Type - Triggers on Fields or
Lines from sync-negative composile video:
triggers on broadcast standard NTSC, PAL,
or SECAM video.
Trigger Modes - Auto, Normal, Single
Sweep.
Trigger Source -
TDS 210 and TDS 220: CH1, CH2, Ext,
Ext/S.
TDS 224: CH1, CH2, CH3, CH4
Trigger View - Displays trigger signal while
trigger view bulton depressed.

CURSORS
Types - Voltage, Time.
Measurements - AT, /AT, AV.

WAVEFORM PROCESSING
Arithmetic Operators - Add, Subtract.
Sources - CH1:CH2, CH3sCH4.

Autoset - Single button automatic setup on
selected input signal for vertical, horlzontal,
and trigger systems.

DISPLAY SYSTEM
Robust, backlit LCD with adjustable multi-
level contrast.

Interpolation - Sin{x)/x.
Modes - Vector, Dots, Dot Persistence.
Format - YT and XY.

HARDCOPY CAPABILITY
Printer/File Formats - Thinkjet, Deskjet,
Laserjet, Epson (9 or 24 pin), BMP, PCX,
iMG, EPS, DPU 411, DPU 412.

Hardcopy Layout - Landscape or Portrail.

TDS2€M COMMUNICATIONS EXTENSION MODULE
Centronics-type Paraliel Port
RS-232 Programmabllity - Full talk/listen
modes. Control of all modes, sellings, and
measurements. Baud Rate up to 19,200.
9-Pin, DTE.
GPIB Programmability ~ Full talklisten
modes. Control of all modes, settings, and
measurements {[EEE Std 488-7987).

TBSZMM MEASUREMENT EXTENSION MODULE
FFT - Windows: Hanning, Flal Top,
Rectangular.
Sample poinis: 2048,
Autotnatic Measurements - Rise/Fall Time,
Positive/Negative Puise Width.
Interface — Centronics, RS-232, GPIB.

ENVIRONMENTAL AND SAFETY
Temperature -
0~ C to +50" C (operating).
-20° C to +60° C (non-operating).
Humidity -
Up to 90% RH at or below +40° C;
Up to 60% RH from 41° C to 50° C (operat-
ing and non-operating).
Altitude ~
Up 1o 2000 m (operating).
£lectromagnetic Emissions -
Meels Directive 89/334/EEC for Electromag-
nefic Compatibility;
FCC Code of Federal Regulations, 47 CFR,
Part 15, Subpart B, Class A.
Safety— UL 3111, EN61010, CAN/CSA-
C22.2 No. 1010.1-92.

PHYSICAL CHARACTERISTICS

Dimenslons mm in.

Width 304.8 12.0
Helght 1514 5.96
Depth 1207 475
Welght kg Ib.

oscilloscope only 1.5 325
w/accessorles 1.7 3.75




TDS 200
Series
Ordering
Information

TDS 200 Digital Real-Time™ Oscilloscopes

Standard Accessories

P&112 100MHz 10X Passive Probes (one
per channel).

Warranly Information

Three year warranty covering all labor and
parls, excluding probes.

International Power Plug Options

Standard - U.S. 115V, 60 Hz
{161-0230-01).

Opt. A1 - Universal Euro 220 V, 50 Hz
{161-0104-06).

Opt. A2 - United Kingdom 240V, 50 Hz
(161-0104-07).

Opt. A3 - Australia 240 V, 50Hz
(161-0104-08).

Opt. Ad - North America 240 V, 60Hz
(161-0104-08).

Opt. A5 - Switzerland 220 V, 50 Hz
(161-0167-00).

Opt. AC - China 240V, 50Hz
{161-0306-00).

Instrument Accessories

TDS2CM - Communications Extenslon
Module.

TDS2MM - Measurement Extension
Module.

TR210 - Huntron Tracker®.
ADOO7 - LAN/WAN GPIB Converter.

- AC220 - Soft Carrying Case.

RM200 - Rackmount Kit.

Service Manual (TDS 200 Sertes) - English
only {(071-0492-00).

TDS2CM and TDS2MM Programmer’s
Manual - English anly (071-0493-00).

International User Manuals {TDS 200 Serles

Oscilloscopes)

Standard - English-(G71-0398-00).
Opt. L1 =French (071-0400-00).
Opt. L2 - Itallan(071-0401-00).
Opt. L3 - Geriman (071-0402-00).
Opl.-L4 = Spanish.{071-0399-00).
Opt. LS - Japanese (071-0405-00).
Opt. L6 - Portuguese (071-0403-00).
Opt. L7 - Simplified Chinese
(071-0406-00).

Opt. 1.8 - Traditional Chinese
(071-0407-00).

Opt. L9 - Korean (071-0408-00).
Opt. LR = Russlan (071-0404-00).

Translated front panel overiays included
with thelr respective user manuals. (except
Russlan)

Software

WSTRO -~ WaveStar™ software for Oscillo-
scopes, Windows $5/NT application for
waveform caplture, analysls, documentation
and control from your PC.

WSTROU - Upgrade from WSTR31 to
WSTRO.

WSTR31 - WaveStar™ software for
Windows 3.1 (TDS 210, TDS 220).
WSTR31U - Upgrade from DocuWave® soft-
ware to WSTR31 (TDS 210, TDS 220).

Prohes

P&015A = 1000X High Voltage Probe.
P&021 = 60 MHz AC Current Probe.
P&022 - 120 MHz AC Current Probe.
A421 - 2000 A AC Current Probe/BNC.
A622 - 100 A ACIOC Current Probe/BNC.
P5100 = 100X High Voltage Passive Probe.
P5200 - High Voltage Differential Probe.
P&101B - 1X Passive Voltage Probe

(15 MHz2).

P§2435 - Active FET Probing System

(1 GHz).

P6408 — Word Recognizer/Trigger Probe.
P&561A - SMD Small Geometry Probe.
AM503S - AC/DC Current Probe System.

International User Manuals (TDS2xM Extension Modules)

Standard - English {071-0409-00):
Opt. L1 - French (071-0483-00).
Opt. L2 - lalian (071-0484-00).
Opt. L3~ German (071-0485-00).
Opt. L4~ Spanish (071-0482-00).
Opt. \5 - Japanese (071-0488-00).
Opt. Lé - Portuguese (071-0486-00).
Opt. L7 - Simplified Chinese
(071-0489-00).

Opt. L8 - Traditional Chinese
(071-0490-00).

Opt. L9 - Korean (071-0491-00).
Opt. LR - Russlan (071-0487-00).

Accessory Cables

GPIB, 1 m (3.3 ft) - Order 012-0991.01.
GPIB, 2 m (6.6 f1) - Order 012-0991-00.
RS-232, 9-Pin female to 9-Pin female
connectors, null modem, 76 In. (1.9 m),
for AT style computers — Order
012-1379-00.

RS-232, 9-Pin female 16 9-Pln male con-
nectors; 15 ft. (4.4 m), for modems -

 Order012-1241-00,

Centronics, 25-Pin male to 36-Pin Cen-
tronics, 2.4 m (8 ft), for parallel printer
interfaces - Order 012-1214-00.

page 3



For further informationy contact Telkdronix

Worldwide Weix: for the mas! up-lo-date product informalion visil our web sile al: www.lekironlx.com

ASEAN Courtries (65) 356-3900; Australis & New Zealand 61 (2) 9888-0100; Austria, Central Eastem Europe, Grescs, Turley, Matad Oyprus  +43 2236 8092 0: Eeigium +32 (2} 715 89 70

Erall and South Amarica 55 (11) 3741-8340; Canacln 1 {800) 657-5625: Danerwic +45 {44) 850 700; Firkand +358 (9) 4783 400; France B North Alrica +33 1 69 B6 51 81; Germany + 49 (221) 94 77 400

Hong Hong (852) 2585-6588; tncka (91) 80-2275577: Haly +39 (2) 25086 501; Jepan {Sory Tektrosix Comporation) 81 (3) 3448.3111; Meica, Cantral Amwrica, & Caribbean 52 {5) 666-6313;

The Nethariancs. +31 23 56 95555; Norwary +47 22 07 07 00; Pecple’s Republic of China 85 (10) 6235 1230; Republic of Kores 82 {2) 528-5299: South Africa (27 11}651-5222" Spain B Portugal +34 31372 6000;
Swaden +46 B 477 65 00; Switzertand +41 (41) 729 36 40; Taman B86 (2) 2722-9622; Urited Kingdom & Bire +44 (0)1628 403300: USA 1 (800) 426-2200.

From other aress, cortact  Tekironlx, | Elr ort Sales, P.O. Box 500, M/S 50-255, Beaverton, Oregon 97077-0001, USA 1 (503) 627-6677.

KX & (€ i

Copyright © 1999, Tekironix, Inc. AH rlgh!s reserved. Tekironix products are covered by U.S. and foreign palents, issued and pending. Informalion in this
that in all p ly published materlal. Specification and price change privileges reserved. TEKTRONIX and TEK are regisiered T ktr =
Wademarks of Teklronlx Inc. Al other trade names referenced are the service marks. Irademarks of g rks of thelr resp comp e on]x
e HB/XBS 40W-10992-4




 piezosystem jena ' 7‘

COMPETENCE
IN PRECISION

Instruction manual EDA

Interface card for amplifier system ENV

C1 EDA 2
CJEDA 3
[1EDA 4
[JEDA 5

Please read the instructions carefully before switching on the

device |
This instruction manual includes CD-ROM:
Interface Board EDA

Serial no.:

Page 1

piezosystem jena GmbH
Prussingstrasse 27 ¢ 07745 Jena « Germany
Tel (+ 49) 3641 66 88-0 » Fax (+49) 3641 66 88-66 » e-mail: info@piezojena.com « http://www.piezojena.com
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1. Introduction
The purpose of the interface card is the intelligent in-and output of digital aswell as analogue
signals. It was optimised for controlling piezo actuator amplifier. The interface card can store

user written makros and work independent of a personal computer. The EDA interface card is
available in the following versions:

- as 12-bit version:

e with RS232 -EDA 2
o with RS232 and IEEE 488 - EDA'8

- as 16-bit Version:

e with RS232 ~EDA 4
o with RS232 and IEEE 488~ ~EDAS

The EDA consists of the the modules computer interface 4
and analogue electronic. In addition there are 8 digital in- s
and outputs. The modules” are controlied by CPU SAB- ]
C515A with 128KByte FLASH-EPROM. and 128KByte 4
RAM. The micro controller works ‘at 11.059/MHz clock L 4§
frequenzy. The EDA-was build on a,Europe card (MLL"
100x160 mm?). PC-interfaces and \control elements are on &
the front panel of the- EDA; whereas jinputs and outptits
aswell as the working“current-are-delivered via_a 64-pin {8
connector at the back side of thecard. :

The EDA is delivered with-.user manual -and.. CD-ROM
EDA. The CD contains the’ demo-software: demoeda-EXE;
some programing tools forthe EDA and'the-source code-of

the demosoftware.- -
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2. Technical Data
circuit board: 100x160 mm?
working voltage: +5V (140mA), +/-15V (15mA)
CPU: SAB-C515A (SIEMENS)
data memory: 128 kByte
code memory: 128 kByte FLASH
256.Byte EEPROM
digital outputs: . 8
digital inputs: 8
display: 4 x LED (front panel)
variant of EDA
RS232 (front panel)
IEEE 488 (front panel)
analogue outputs (0..10V)
resolution: 4 x 12 Bit X X
resolution: 4 x 16 Bit X x|
analogue inputs
oS iige: 32N sv o 1oviesv | X X
el ge: a8 ' N
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3. Pin Connection X3 (C64)

A C
pin |signal |description signal |description
1 |GND digitat ground GND digital ground
2 |GND digita! ground GND digital ground
3 |eo7 digital output 7 eob digital output 8
4 |VCC +5V digital pole: +5V digital
5 |eo5 digital output 5 eod digital output 4
6 |+15V [analogue'Ub +156V.__ lanalogue Ub
7 |eod digitatoutput 3 AlS analogue input 5
8 |AGND  |analogue ground AGND . |analogue ground
9 |AGND |analogue ground AGND - |analogue ground
10 |Al6 analogue Eingang 6 (|AI7 analogue input 7
11 |-15V analogue Ub =15V analogue Ub
12 A analogue input 1 AlO analogue input 0
13/ |AlI2 analogue input 2 AOO analogue output 0
14 |AO2 analogue output 2 AO1 analogue output 1
15 leol digital output 0 €02 digital output 2
16 jeot digital output, 1 AOD3 analogue output 3
17 |AI3 analogue input 3 Al4 analogue input 4
18 |- NC “! - - NC
19 |- NC - NC
20 |- NC - NC
21 |- NC - NG
22 |- NC - NC
23 |- NC - NC
24 |- NC - NC
25 |- NC - NC
26 |AGND |analogue ground AGND.~|analegue ground
27 |ei4 input 4 (0...5V) ei3 input 3 (0...5V)
28 |ei5 input 5 (0...5V) ei2 input 2 (0...5V)
29 |eib input 6 (0...5V) eil input 1 (0...5V)
30 |- NC - NC
31 |ei? input 7 (0...5V) ei0 input 0 (0...5V)
32 |- NC - NC
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4. Pin Connection X4 (DSUBSY)

pin |signal

NC

TxD

RxD

connected with pin 6
GND

connected with pin 4
connected with-pin 8
connected with pin 7
NC

DI |~ D (|| W|N|=
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5. RS232-cable
s 9-pol --> 9-pol cable
EDA PC
- I
o-? 2 2 _lo °
g|o——3 = |8
2| T % =10 |3
A | o—— Lo |28
O ; ; Lo
o-—=2 i 1o
\4 AL s./
SteckerMale OND BuchseFemale
» 9-pol = 25-pol cable
LN
el
Ot 1o
_ 3 15
1© s 7. 11, ©
g e Il I 1Y S
Bl o2 o
Ao e
ol NS WA C K
o2 i 1o
\_‘ 19 O 3
Stecker/Male zz 0. ?
- ._......__.____O )
GND 1 Y a
P2 I S
-
..ﬂ.._.'o_.o
A Y
23
T O
A
PR P o
25 o
S
Buchse/Female
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6. Demosoftware
6.1. Installation

System Requirements:

s PC running Windows 3.11, 95/98 oder NTx
¢ 8 MB free memory on hard disc

Software:

s Microsoft Windows 3.11 capable of 32-Bit prozessing, 95/98 or NTx

ACROREAD:
ACROBAT-READER

DATASHEETS:
datasheets for EDA

DOC:
Documentation

SOURCE:
C51-source for Urlader and actual EDA-program
EDA2_5.HEX — . program stored on interface card, download with.included terminal

software possible
URLADER.HEX - simple downioad program for page 1, download with included
terminal software possible

WWW.PIEZOJENA.COM:
Website of piezosystem jena GmbH

« copy DEMOEDA.EXE and Help-Files onto hard disc and execute
e press F1 or use with '?' for Help ,
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6.2. Getting started

After starting the demo program for the first time parameters and possible settings are set by
default. The language setting adjusts to the language of the operating system. In case of a
system language different from German or English the program language is set to English.
The subroutine Voltage/Way is activated. The interface is specified as RS232 on COM1 with
9600 Baud. if COM 1 is not accessible an error is prompted and the menu Settings opens.
The settings have to been adjusted. After changing to the subroutine Terminal the EDA
should use it prompt:

EDAX Vn.nnn S0>
In case of reply;
URL Vn.nnn S1>
the function switch $1.is in position 2 and has to be switched to position 1. Reset the interface

card afterwards.
If the terminal shows no response the following points should be checked:

is the EDA (the ENV-System) switched on ?

is the RS232-Connection between PC and interface card established ?
is the configuration of the RS232-Connection ok ?

were the appropriate COM-parameter choosen ?
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6.3. Default setting

7] piezocontiol - unknown
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6.4. Voltage/Position
6.4.1. Overview

In this register every accessible channel can be supplied with a different voltage and the
corresponding position of the piezo actuator is displayed. Changes in driving voltage or
position of piezo can be made by altering the settings via sliding control or edit field. For
accessing control elements of a channel, the channel has to be activated first.

pie ntrol - unknown
b=t :

As long as this register is activated the 8 (EDA2/3) or 4 (EDA3/4) channel of the AD-converter
are read out and the measured values are send to the demo program using the command
‘aw’. The procedure is repeated at an intervall specified by measuring interval.

By changing to or leaving from this register all channels are switched off.
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8.4.2. Switch Channels

The marked channel is activated.This is only possible if the corresponding channel was
activated in the setup register.

6.4.3. Sliding Controls

The output voltage can be specified. If the box auto output is marked, changes will be
transmitted to the EDA immediatly.

6.4.4. Voltage Setting

The output voltage can be changed-directly or by means of the arrow keys. If the box auto
output is marked, changes will.be transmitted to the EDA immediatly.

6.4.5. Set Voltage

The specified voltage of theselected channel is send by set,nr,Usol:

6.4.6. Voltage Display

If the register Voltage/Distance is activated, a cyclic voltage measurement of all activated
ADC-Channels is performed by using the command = measure. The: periodicity of
measurements can be changed in the sub menu measuring interval. The EDA answers with

the command ‘aw,wertOwert1,...wer7'. This voltage values are scaled and displayed
according to the rules defined in the register Setup/Scaling/Measurement Range.

6.4.7. Button Transmit All

All four specified voltages are transmitted using the command setall.
6.4.8. Pick Up Auto Qutput

By marking this option changes are transmitted automaticly:

6.4.9. Measuring Interval

The periodtime for voltage measurements can be set here. Possible intervals range from 0 to 25
seconds. If 0 seconds is selected no voltage measurement is performed.
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6.5. Standard Function

6.5.1. Overview

The register page enables setting and output of standard functions. The parameters of the
function can be set up easily and send to the EDA. Moreover actual parameters can be stored
permanently (EEPROM). Different parameter profiles can be stored onto PC. Standard
function contain sinus, triangle und jump. The channels can be started and stopped
seperatly or synchroneously.
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6.5.2. Functions

6.5.2.1. Sinus
A sinus function specified by the parameters in the same groupbox is modulating the piezo
actuator. The current parameters are transmitted to the EDA by pressing write. The

corresponding system command is setsi. The parameter vertex is not defined for this
function.

6.5.2.2. Triangle

A triangle function specified by the parameters in the-same groupbox is modulating the diezo
actuator. The current parameter-are transmitted to the "EDA. by pressing write. The
corresponding system command is setdr,

6.5.2.3. Jump
A jump function specified-by the parameters in the same groupbox is-modulating the diezo
actuator. The current parameter are transmitted ‘to’ the EDA by pressing write. The

corresponding system command is setsp. The parameter vertex and resolution are not
defined for this function.

6.5.3. Parameter of Standard Function

Offset
Offset can be altered within the limits set in register setup,
Amplitude

Amplitude can be altered within-the limits set in register setup:. If offset is set to zero the
entire voltage range is used for modulation.

Frequency

The parameter defines the frequency of.the output signal. For each standard function the
frequency has to be specified. The maximum frequency is depended on the specified standard
function and the resolution.

Resolution
The parameter specifies the number of points used within a peride of the specified function.
For sinus- and triangle function the possible values range from 4..128 points in steps of 2.

As higher the resoclution as lower the maximum frequency. The resolution of the standard
function jump is set fo 2.
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Number of periods

Limits the number of periodes of the standard function. By selecting the value 0, the output is
permanently.

nitial angle

The inital angle enables to start the output at any phase angle. By working with several
channels the phase difference between them can be easily manipulated.

Vertex

This parameter is valid for the function-triangle only. The vertex can be set to any position
within the period enabling sawtooth function like output.

Frequency divider

The frequency is divided by the value specified here. Maximum value depends on function and
parameters choosen.

6.5.4. Keys
write
The parameter of the corresponding channel are send to the EDA via setsi, setdr or setsp.
They are stored until the next reset. To store parameter permanently they have to be saved
onto EEPROM by pushing WRITE DATA TO EEPROM button.
Read
Parameter of the seleted channels are read and displayed.
stop
Channel is stopped by command stop,ch.
start
Channel is started by command start,ch.
write all channels
All parameter of all channels are send to the EDA.

read all channeis

Parameter of every channel are read and displayed.
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start all channels

Every activated channel is started WITHOUT PARAMETER by sending the command start.
Parameters are set by sending the command cset,... before.

stop all channels

The program sends the command stop without parameter to the EDA. This stops all
channels.

write data to EEPROM

By sending the command save all parameters are st;)red permanently to EEPROM
save to file

The selected parameters are saved as file..

read from file

A previously saved data file can be reloaded..

6.5.5. Limits

Limits of frequency and resolution for sinus and triangle function are:

active Channels frax/HZ Resulution/Pnt

1 65 > 128

1 2083 -3 4

2 36 - 128

2 1166 .- 4

3 23 -> 128

3 750 .« > 4

4 10 > 128

4 333 > 4
jumpfunction:

active Channels frnan/HZ

1 4166

2 2333

3 1500

4 666
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6.6. Terminal
6.6.1. Overview

The register "TERMINAL" contains a small terminal program. Command strings can be typed
in here and send directly to the EDA. It can be used to communicate with the EDA, to test
command segencies or to load user defined programs. The terminal works for the RS232
interface only.

[Epaz, 0o,
DA2 Uy. 024 SO>
2dc12

i
1
£
|
|
!
3
x
.
H
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6.6.2. Buttons

& fite 1, file 2

Each button can be used for a HEX-file. By pushing a button the corresponding file is
downloaded.

‘@J delete

By pushing this butten the memory is deleted by sending 'fdel’ to the EDA. The command has
to be confirmed before it applies.

6.6.3. Loading Programms

Since the EDA contains-of'a memory,-it is. possible ‘user defined ‘pragrams to load into
memory and start from there. The programs have to be writtenin INTEL-HEX-format.

Before loading the FLASH-memory page has to be deleted and the opposite page has to be
selected.
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6.7. Settings
6.7.1. Overview

The register enables to completly setup the EDA interface card. All settings are saved before
leaving the program and restored when starting the program again. If there is no connection
to the IEEE interface the interface option will be deactivated. It may have to be activated by
using the "test" button. Starting the program for the first time the default settings are
choosen to garantee a functioning of the EDA. If problems should be encounterd there is
additional help at getting started. '

piezocontiol - unkno

| 5
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6.7.2. General Setup

active

The channels later to be worked with (at the register
Voltage/Way and standard functions) are activated here.

By choosing this option a program saved on-EEPROM will.be started after RESET and
applied to the channel selected. SwitchS1 has to be‘in position{ !

language

The prefered program and helpfile languagecan be(selected,

command source

=1 As command sodrce a R$232 or for the EDA a, IEEE 488 too
i1 can.'be. choosen. ;The| seélting. ’defines~the channel of
transmission fram PC-to interface icard: The EDA implements
both interfaces. Commands forTinterfaces. differ slightly . (Listrof “Gommands: System
Commands).

6.7.3. Conversion
channel

The channel/ is choosen
influencedsby the range and
output format settings.

units

The setting has no influence
on scaling and output format.
Piezo actuators can be driven
controled or uncontroled.
Depending on mode of
operation the feedback signal
to the EDA corresponds to the

driving voltage (in volts) or the actuator position (in microns).

range

The measurement range of the ADC correponding to the channel (1 - 4) choosen can be set up
here.
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reference dimension and scale value

The value measured by the ADC is converted into a value displayed to the user in the register
volatage/way. Conversion is made between the measured ADC-minimum/maximum and the
minimum/maximum of the voltage or position.

displayed value

Linear interpolation between the limits set in output format

display range

Range of values displayed inthe'Tegister. voltage/way,

ADC/DAC solution

Setup range of converter setution’ (EDA2/3 ='12-Bit, EDA4/5 -(16-Bit).-f-EDA active, the
demoprogram converter solutien récognice‘independent.

synchronize extern

If activ is checked then set-digital outputto 1 and reset after interval (pulswidth). If invert
checked outputlevel is inverted.

6.7.4. Data/Folder

The'selected folder cantains datafiles
saved during operation.

it protocol

o e R sl Protocol “files~are” saved into this folder.
Names are generated automaticly!"starting with 00000000.pro-

e . ity o

loadfile1/2

Path for 2 files available for terminal download.
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6.7.5. Interface

6.7.5.1. RS232

. COM

The serial interface is specified here.

baud rate

Setup of the-bald-rate of transmissjon.over serial interface (default
setting 9600°bit/sec).

6.7.5.2. IEEE 488

address
Selection of GPIB-Adresse of EDA,

search

The demoprogram looks for JEEE:listenenaddresses: Addresses found are :
displayed in a list box and-may be choosen-with ADDRESS.

test

By pressing the button Test @' connection to @an GBiP:Interface )(gpib-32.dll) /is tried to
establish. If the IEEE-DLL is not‘found) theré'is na’interaction with’the interface/possible. In
this case either there is o JEEE-interface/card connected to-the pc-or thedEEE-driver are not
installed. It is important to point out thatthe EDA3/5"is only ‘able to work-with'the 32-Bit IEEE
driver. If an error occurs, during cemmunication over 1TEEE-bus the communication is switched
to the command source RS232:
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7. Hardware
7.1. Introduction

The interface card consists of two parts - computer interface and analogue electronics. In
addition, 8 digital outputs and 8 digital inputs exist. The main circuit of this card is the micro
controller SAB-C515A with 128k Flash-EPROM and 128k RAM. This controller works at a
clock frequency of 11,059 MHz. The interface card is realised as a simple Europe board
(100x160 mm?).

Buttons, displays and interface connector are placed on the front panel. The power supply
and the digital and analogue inputs and outputs are connected via a basic 64-pin connector.

7.2. Microcontroller
7.2.1. Description

The microcontroller /used is-a SAB-C515A with 8-bit-MCU,-128k  Flash-EPROM and 128k

RAM working at a clock frequency of 11,059 MHz. It is only able to directly address 64 kByte

code and data memory. Therefore the code memory. was split into two memory pages. Cnly

one of this pages is active after reset.

A monitoring program is saved on the active page 0 (A18FLASH = 0) after resetting the

microcontroller, This monitoring program includes functions to communicate with the host, to

operate the ADC and DAC and to write and delete the contents of memory page 1. Switching

getween the two pages is initiated by software and the necessary logic for this is realised by a
AL.

The shared data memory can be changed by software as well (P4.4). After RESET the RAM

page 1 (A16RAM = 1) is activated.

The periphery units of the interface card are addressed in memory.space 0xff60 — Oxffff.

Basic values for the operation of the interface card are saved in address space 0x0080 to

0x00ff of code memory on page 1. These basic values cannot be deleted but remain on a

EEPROM with a capacity of 256 Byte.

7.2.2. Behaviour of Interface Card after RESET

After RESET all analogue outputs are set to 0V, all digital outputs-are set to 'HIGH' and the
RS232-Interface sends the message:

"EDA2,00,n(CR/LF)" and
"EDAx Vn.nn S0>(CR/LF)"

Al LEDs on front panel are switched off (unlit), the baud rate is set to 9600 (default) and the
function switch status is checked. If the switch is in position 1, the controller wili stay in the
monitor program loop and will wait for user inputs. if the switch is in position 2, the controller
will check if an executable program is saved at code memory page 1. if so the controller will
run this program. Otherwise the controller checks if sensible parameters are saved. if it finds
executable parameters, it will activate the appropriate channels and start the output function.
if the controller finds no sensible commands on code page 1, it returns to the monitor
program.

7.2.3. Memory EEPROM
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Adr(HEX} Symbol Contents
0x00 XXX - used for internal checking
0x01 IEEE_EOS - Label for EOS
0x02 IEEE_ADR - Adress IEEE
0x03 IEEE_SRQ - SRQ-Register
0x04 IEEE_PPR - Parallel-Register
0x81 LPNUMMER - Number of circuit board
0x83 DATUM - Date of delivery control
0x87 PRUEFER - Name of controlier
0x8d PROGANZ - Number of programs
Ox8f F_BAUD - Baudrate,.0-2400,1-4800,2-9600,3-19200
0xa0 F_MODE - Mode:0(SINUS),1(DREIECK),2(JUMP)
O0xa4 F_AMPLITUDE - Parameter Amplitude
Oxac F_OFFSET - Parameter Offset
Oxbh4 F_FREQUENZ --Parameter Frequency
Oxbec F_ANZAHL --Parameter Number of periods
Oxc4 F_SCHRITTWEITE < Parameter Resolution
Oxcc F_WOFFSET --Rarameter Initial angle
Oxd4 F_SCHEITEL -Parameter Vertex
Oxdc F_DIVISOR - Parameter Frequency division
Oxe4 F_IMPULS - Parameter synchronisation
0xf0 f_MESSBEREICH - Measurement range ADC
0xf8 F_AUTOSTART - active channel for Autostart
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7.2.4, Blockschaltbild EDA 2/3

X3:C13

L TUSER |Ofeehlec g | ~0T ~X3:AM
e B AQR 0 XA:C14

it dechiec & 1 68 X015

|Oxfeetiec |l ;

Bl AlD X3A12
RESET-LED Al X302
AlZ XKIA13

_ %‘ Al X3.A17
Al4 A3.C17

N %‘ AlD X3.C7
Alo X3:A10

" AlT X3.C10
200 X3 A1

eo01 X3.C15
80 © XBA1S

Axuser-LED 803 XZAT

‘ : 204 X3.Ch

gmggiich €05 X3A5

SYNT Bt eof  X3.C3

SYNO  BitD 807 X3:A3
el X3:A18

e X3.C15

el XIALS

.eid X3.A7

.eid X3.Ch

ei5  X3:A5

=) X3.C3

.ei7 X3:A3
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7.2.5, Blockschaltbild EDA 4/5

el
e
A X&C13
H AGH X3:A14
TUSER
Pl AD2 X3Ci4
Ti A3 X3.C16
o——Ppf—— A0 XEALZ
RESE-LED All X3:C12
AlZ XEA13
Al3 A2:A17
a0 XIA1E
€01 X3C45
= eV X3A1E
803 ~X3AT
eod o X3CH
805 __ X3:A5
dxuser-LED ;808 A3L3
e07 A3A3
&l X3:C31
i1 X3:C28
802 X3:.C28
.&i3 X3.C27
.ei4 X3AZT7
.ei5 A3A28
Bi6 X3:A29
&7 X3:A31
FPage 28
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7.3. Computer Interface

7.3.1. R5232

The computer interface is realised by an serial interface RS232. The baud rate can be set by
software to the values 2400, 4800, 9600 (default value) and 19200. The transfer protocol is
sef to 8 data bits, 1 stop bit, with neither parity nor flow control. The communication between
computer and interface card is realised by transfer of strings in ASCl-Code. The strings are
terminated by CR (0x0d). The receiving software ignores values less than 0x20 {SPACE) and
greater than 0x7f (DEL). Input errors can be corrected by BACKSPACE (0x08). Parameters
are comma-separated e.g, help,stari{CR]},

7.3.2. |[EEE 488

The IEEE 488 Interface is based on-a modul by CompuBoards. All pin connections are
according to the IEEE standard. Data transfer is performed in 7-bit mode. Every writing
operation is followed by an EOl{end of instruction). Switch 2 handeis.the Interface address.
By default the GBIP address is set to 8. It can by changed by means of switches $52.1 fo 82.5,
Switch §2.1 corresponds to binary adress bit '0'. Swiiches 82.6 to S2.8 are without meaning.

Switch 52 P A/ @183\ 2%
Bit O X XX 0000 0.1
Bit 1 RO x WEBUxVe
Bit2 X xX'xX 0 +040
Bit3 X XX, 00730200
Bit 4 X *=UNOG 00
Default setting: . 0 000 01 000

Attention: A change in the address setling applies after 'RESET only!
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7.4. Inputs/Outputs

7.4.1. analogue Outputs

¢ Channels: 4

¢ Resolution EDA2/3: 12 Bit
« Resulution EDA4/5: 16 Bit
¢ Output voltage range: 0...10V
Channel Adress  Function

CSLSBO - Oxfee8  write LOW-Byte Channel 0
CSMSBO - Oxfeec  write HIGH-Byte Channel 0
CSLSB1 - Oxfeea / write LOW-Byte Channel1
CSMSB1 - Oxfeee / write HIGH-Byte Channel 1
CSLSB2 -Oxfee@ write LOW-Byte Channel 2
CSMSB2 - Oxfeed write HIGH-Byte Channel 2
CSLsB3 - Oxfeeb write LOW-Byte Channel 3
CSMSB3 - Oxfeef  write HIGH-Byte Channel 3
LDAC1 - Oxfef0 transfer all DAC-Register

7.4.2. analogue Inputs

EDA2/3 EDAA4/5
' Channels: 8 4
¢ Resolution: 12 Bit 16 Bit
o Measurement range EDA2/3: +/-1Q0V,+/-5V,0..10V,0..5V 0..10V
¢ Hardware address: Oxfeed . Oxfeed
7.4.3. digital Outputs
e IC: 74HCTS573
¢ Hardware address: Oxfeel

7.4.4, digital Inputs

The controller's ADC-input pins are used for digital input. Due to this arrangement TTL-signals
can be read and in addition analogue signals in the range 0..5V can be measured.
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8. Firmware
8.1. Overview

Before delivery two programs are installed at the EDA: an operating system on page 0 and an
data transfer program on page 1. The operating system enables driving external hardware
(ENV). The demo program makes substantial use of subroutines from the operating system.
The data transfer program (URLADER.hex) enables loading of user defined programs.
Source code of both programs is contained in the delivered software.

The communication between PC and EDA is enabled by RS232 or iEEE488 interface and
performed with help of ASCII strings. Using a RS232 interface, the endsign of every string has
to be 'CR"; using the IEEE interface, the-endsign hastobe 'LF'.

A string for the EDA is according to-the following scheme:

command[,parameter 1{,parameter 2[,...,parameter x]1]]

If a command is known to the EDA it will be carried out. In case.the command is not known to
the EDA either the EDA prompt-is send back (in case of sending strings by RS232 interface)
or the commond is ignored (in case of using the |EEE interface). Commands for the EDA can
be divided into monitor commands und system commands. Monitor commands partly ask
for their parameters interactivly whereas system commands all parameters include.

Page 31

piezosystem jena GmbH
Pritssingstrasse 27 o 07745 Jena » Germany
Tel (+ 49) 3641 66 B3-0 « Fax (+49) 3641 66 88-66 « e-mail: info@piezojena.com « hitp:/www.piezojena.com



piezosystem jena

COMPETENCE

IN PRECISION
8.2. List of Commands

8.2.1. Monitor Commands

8.2.1.1. Overview

CMD short description

de? - display code memory

de’ - display extended data memory
di® - display internal data memory
dx” - display external data-memory
df? - display FLASH-EPROM memaory
dm? - display EEPROM memory

el’ - edit internal data- memory

ex’ - edit exterpal data memory

ee’ - edit extended data memeory

fi? - fill internal data memory

x) - fill external data memory

wif? - write FLASH-EPROM

s’ - display available EDA commands
co? - compare FLASH-EPROM
mtst? - memory test

baud? - setbaudrate

ver - display version

sh” - HEX-file output

q’ - quit

fdel? - delete FLASH-EPROM

go’ - start program

help? - display help-on command

) This commands are available for RS232 only!

8.2.1.2, Command 'dc¢'

Command string: dc,xxxx,nnnn (RS232)

Answer: memory listing

Lists nnnn bytes starting from code memory address xxxx as a hex dump. Parameters have
to be hexadecimal.
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8.2.1.3. Command ‘de’

Command string: de,xxxx,nnnn (RS232)
Answer: memory listing

Lists nnnn bytes starting from extended data memory address xxxx as a hex dump.
Parameters have to be hexadecimal.

8.2.1.4. Command 'df'

Command string: di,xxxx,nnnn (RS232)
Answer: memory listing

Lists nnnn bytes starting from internal data memory address xxxx as.a-hex dump.
Parameters have to be hexadecimal.

8.2.1.5. Command 'dx’

Command string: dx, xxxx,nnnn (RS232)
Answer: memory listing

Lists nnnn bytes starting from external code memory address Xxxx as a hex dump.
Parameters have to be hexadecimal.

8.2.1.6. Command 'df -

Command string: df,xxxx,nnnn (RS232)
Answer: memory listing

Lists nnnn bytes starting from the opposite side of FLASH-EPROM memory address Xxxx as
a hex dump. Parameters have to be hexadecimal.

8.2.1.7. Command ‘'dm’

Command string: dm,xx,nn (RS232)
Answer:. momory listing

Lists nn bytes starting from EEPROM address xx as a hex dump. Parameters have to be
hexadecimal.
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8.2.1.8. Command 'el’

Command string: ei (RS232)
Answer: dialog

Enables editing of internal data memory. Necessary parameters are questioned interactiv.

8.2.1.9. Command 'ex’

Command string: ex (R8232)
Answer: dialog

Enables editing of external'data memory. Necessary parameters are questioned interactiv.

8.2.1.10. Command ‘ee’

Command string: ee (RS232)
Answer: dialog

Enables editing of extended data memory. Memory can be adressed by setting Pin 77 (P4.4)
during reading to low.This memory is not used by the demoprogram.

8.2.1.11. Command 'fi’

Command string: fi (RS232)
Answer: dialog

Fills the internal data memory with a byte. Necessary parameters are questioned interactivly..

8.2.1.12. Command 'fx’

Command string: fx (RS232)
Answer: dialog

Fills the external data memory with a byte. Necessary parameters are questioned interactivly..

8.2.1.13. Command 'wf

Command string: wf (RS232)
Answer: dialog

Writes a byte to the opposite side of the FLASH-EPROM. Necessary parameters are
questioned interactivly.
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8.2.1.14. Command 's’
Command string: s (RS232)

Answer: List of Commands
Lists every command of the EDA

8.2.1.15. Command ’‘co’

Command string: co (RS232)

Answer: Differences

Entire code memory is compared with the opposite side of FLASH-EPROM. Any differences
are listed with memory address.

8.2.1.16. Command 'mtst’
Command string: mtst (RS232)

Answer: none

Through a part of external code memory is for a specified byte. Any different byte wili be
displayed.

8.2.1.17. Command 'baud’

Command string: baud,n (RS232)

Answer: none

Switches the EDA to a different transmission-rate. Changings are valid immediatly and
permantly (changes are saved to EEPROM.}

0 -2400
1-4800
2-9600
3 -19200

n

8.2.1.18. Command 'ver'

Command string: ver (RS232,lIEEE)

ANnswer: version,viumber,createdate,createtime

Answer string contains software version of demo program.
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8.2.1.19. Command 'sh’

Command string: sh (RS232)
Answer: Hexfile

Entire memory of opposite FLASH-Side is send over RS232 as Intel-Hexfile.

8.2.1.20. Command 'q’

Command string: q (RS232)
Answer: none

Switches from current side of FLASH. EPROM to the opposite side and starts program from
address 0x0000. If there is none, the.command is ignored.

8.2.1.21. Command. *fdel’

Command string: fdel (RS232)
Answer: dialog

The command deletes the opposite side of FLASH-EPROM.
8.2.1.22. Command 'go’

Command string: go (R$232)
Answer: none

Starts program from address 0x0000. If there is none, the command is ignored.

8.2.1.23. Command  'help’

Command string: help,cmd (RS232)
Answer: helptext

Displays short helptext on the command. By sending the string ‘help' without further
parameter, a listing of all commands with short helptext will be displayed.
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8.2.2. System Commands

8.2.2.1. Overview

CMD short description

start - starts user selected function

stop - stops user selected function

M - status

cset - activates / deactivates channel

ke - switches on every activated channel

ka - switches off every activated channel

set - sets selected DAC-channel to the specifiedvalue
rk - voltage measurement

rkz"? - cyclic voltage'measurement

setall - sets all DAC-channelto the specified value
save - saves parameter to EEPROM

setdr - sets parameter for function 'triangle’

setsp - sets parameterfor function-‘jump'

setsi - sets parameter for function 'sinus’

cl - delets selected function from selected channel
amt? - sets up measurement range

setk - switches on/ off the desired channel

setc - sets measurement range of selected ADC-channel
setcc - sets measurement range of all ADC-channel
dp - writes the digital outputs directly

rch - reads parameter of one channel

rcha® - reads parameter of every channel

sp - reads measurement range of ADC-converter
-measure - reading of every ADC-channel

ERR? - reads error occured at |ast

as - writes active autostart channelsto.EDA

as? - reads active.autostart.channels

) Ths commands are available for RS232 only!
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8.2.2.2. Command "start'

Command string: start[,ch] (RS232,|IEEE)
Answer: none

Startes defined function on channel ch with parameters saved onto the EDA or parameters
sended before. By sending the command without further parameter all channel will be started.

8.2.2.3. Command 'stop'

Command string: stop[,ch] (RS232,IEEE)
Answer: none

The function output on channel ch is stopped and in case of using without parameter all
channels will be stopped.

8.2.2.4. Command 'M'

Command string: M (RS232,1EEE)
Answer: EDA2,xx,sh

This command asks for an identification of the current interface It enables to determine the
presence of the EDA. The parameter xx send back by the EDA includes status infermation;

bit 0 = 1 atleast onto one channel parameter are send to
The parameter sh contains the position of switch S1

0 - position 1
1 - position 2

8.2.2.5. Command ‘cset’

Command string: cset,ch,ea (RS232,lIEEE)
ANSwer. none

The channel specified with nr is activated or inactivated.

Ea = 0-on
1 - off

To activate the changes made the command ke has to be send too. The activation is only
meant to switch the digital outputs.

8.2.2.6. Command 'ke'

Command string: ke (RS232,]JEEE)
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Answer: none
Switches all channels on which previously were switched off ka.

8.2.2.7. Command ’'ka’
Command string: ka (RS232,IEEE)

Answer: none
Switches all channels off

8.2.2.8. Command 'sef'

Command string: set,ch,wert (RS232,IEEE)

Answer: none

Sets the DAC-channel specified by ¢h to'wert. Values which exceed the range limits are
corrected automaticly (ch=3,weri=0}.

8.2.2.9. Command ’'rk’

Command string : rk,ch,br (RS232,IEEE)

Answer: rk,ch,wert

Sends back the value-measured by ADC-channels ¢h: The second parameter describes the
measurement range: '

br 0-0..10V
1-0..5V
2-+-10V
3 -+/-5V

If the values exceed the measurement.range the command-is not executed. Sending the
command ERR? the last error can be traced back.
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8.2.2.10. Command 'rkz'

Command string: rkz,ch,br (RSZ32)
Answer: rk,ch,wert

Similar to rk, but cyclic. The measurement range can be specified by sending the command
amt. This command can only be interrupted by pushing a key or reset. Sending the command
ERR? the last error ¢an be traced back.

8.2.2.11. Command 'setall’

Command string: setall,;k0;k1,k2,k3 (RS232,|IEEE)
Answer: none

All DAC-channels are set to the specified values: There is-no-check for valid inputs.

8.2.2.12. Command ’'save’

Command string: save (RS232,IEEE)
Answer: saveok

Saves the parameter of standard function to EEPROM.

8.2.2.13. Command 'setdr’

Command string:
setdr,ch,off,amp,fre,pkt,anz,sangle,apex, divider,syn (R$S232,|IEEE)

Answer: none

Sends to channel ch the function TRIANGLE with parameters:

off - offset

amp - amplitude

fre - frequency

pkt - points/periode

anz - Number of perindes, 0 = infinity
sangle - initial angle

apex - vertex

divider - frequency divider

syn - syncronisation

The function can be started by sending start[,ch].

8.2.2.14. Command 'setsp’
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setsp,ch,off,amp,fre,pkt,anz,sangle,apex,divider,syn (RS232,|IEEE)

Answer: none

Sends to channel chanal ch the function JUMP with parameters:

off - offset

amp - amplitude

fre - frequency

pkt - 2

anz - Number of periodes, 0 =.infinity
sangle - initial angle )
apex -  notused

divider -  frequency divider

syn - syncronisation

The function can be started by sending start[,ch].

8.2.2.15. Command 'setsi’

Command string:
setsi,ch,off,amp,fre,pkt,anz,sangle,apex,divider,syn (RS232,IEEE)

Answer: none

Sends to channel chanal ch the function SINUS with parameters:

off - offset

amp - amplitude

fre - frequency

pkt - pointsiperiode

anz - Number of periodes, 0-= infinity
sangle - initial angle

apex - not used

divider - frequency divider

syn - syncronisation

The function can be started by sending start[,ch].
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8.2.2.16. Command 'cl’

Command string: cl,ch (RS232,IEEE)
Answer: none

Deletes the function specified on channel ch.

8.2.2.17. Command 'amt'

Command string: amt,time (RS232)
Answer: none

This command set the measurement interval of command rkz, range:0:.255 ( corresponding
0..25s)..

8.2.2.18. Command 'setk’

Command string: setk,ch,ea (RS232,IEEE)
Answer: none

Switches the channel ch on (1) or off (0). Only the digital outputs and the corresponding LED
are affected. In case of ch > 7 all channels and LED are switched off.

8.2.2.19. Command ’setc’

Command string: setc,ch,range (RS232,IEEE) ! only EDA2/3 11!
Answer: none

Set measurement range of channel ch,

0 - 0.0V
1-0..5V
2-x10V
3-15V

Range

8.2.2.20. Command 'setcc’

Command string: setcc,rng0,rng1... (RS232,IEEE) 1! only EDA2/3 I!!
ANnSwer: none

Sets measurement range of every ADC-channel (rng definition setc).
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8.2.2.21. Command 'dp’

Command string: dp,xx (RS232,|IEEE)

Answer: none
Sets the digital outputs to (0x00..0xff). LEDs are not affected.

8.2.2.22. Command 'rch’

Command string: rch,ch (RS232,IEEE)

Answer: rch,ch,off,amp, fre,pkt,anz,sangle;apex,divider,syn

Reads parameter of channel'ch usingthe RS232 interface- The order of the parameters
agrees with setsi, setdr, setsp.

8.2.2.23. Command ‘rcha’

Command string: rcha (RS232)

Answer: rch,0..3,...
Reads out parameter of all channel using the RS232 interface.

8.2.2.24. Command 'sp’
Command string: sp (R$232) M only EDA2/3 1!

Answer: s¢,s0,s1,..,57
Reads out previously specified measurement range of AD-converter.

8.2.2.25. Coinmand 'measure’ -

Command string: measure (RS232,|EEE)

Answer: aw,wert0,wert1,...,werts
Reads out measurements of all ADC-channel.

8.2.2.26. Command 'ERR?’
Command string : ERR? (RS232,IEEE)

Answer: ERRUR,Iast error”

Sends back the last error encountered. The error buffer is deleted afterwards.
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8.2.2.27. Command 'as’

Command string : as,ch,ef/a (RS232,IEEE)
Answer: none

The autostart channel are send to the EDA. Each channel has to be activated/deactivated.
The command:

as,1,1

activates channel 2 of the EDA for autostart
as,1,0

deactivates channel 2 of the EDA for autostart

8.2.2.28. Command 'as?’

Command string 1 as? (RS232,IEEE)
Answer: as!,achi,...,ach4

This command reads out the autostart channels activated. An active channe! is specified by
parameter "1".
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