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1 Scope

This document contains the specification sheets for COTS systems described in the electronics
design and control document (3250AE0029) for the operation of the SALT HRS instrument.

Pulnix TM-300 CCD camera Appendix |
National Instruments PCI-1407 image acquisition card Appendix II
Hamamatsu R943-02 photomultiplier tube Appendix III
Hamamatsu C6465 photon amplifier Appendix III
Hamamatsu C4877 thermo electric cooler Appendix III
Hamamatsu C6438 preamplifier Appendix III
Spellman model MP2N high voltage supply Appendix III
Thorlabs Z625BV motorized actuator Appendix IV
Empire Magnetics VC-U17-X Appendix V
Fast shutters Uniblitx VS25 Appendix VI
MKS baratron model 722A-100 pressure sensor Appendix VII
ACCU-GLASS PRODUCTS vacuum feed-throughs Appendix VIII
Data Loggers Appendix IX
Flat field lamps Appendix X

USB to 422 Converters Appendix XI
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I Pulnix TM-300 CCD camera

Tur nkey

PULNiX

TM-300 1/2" High

Leaders in Data Acquisition
Sclentific Imaging and Machine Vision

The PULNiX TM-200/TM-300 cameras offer a high resolution interline transfer 1/2" CCD
imager in a very tiny package. Designed to meet a variety of application requirements, this
camera has many standard and optional features at a very affordable price. It is available
in both EIA (TM-200) and CCIR (TM-300) formats. The most commonly needed
adjustments-manual gain, gamma, AGC, and field/frame selection-are easily accessible on
the rear camera panel. Electronic shuttering is another standard feature. Eight shutter
speeds, ranging from 1/60 sec. to 1/10,000 sec., can be
selected externally using the rotary dial on the rear panel.
The miniature size of the TM-200/TM-300 Series cameras
eliminates the need for a remote imager camera in all but
the most confined spaces. These cameras fit easily, both
physically and functionally, into all types of machine
vision, automated inspection, and related applications.
Other uses include remotely piloted vehicles, miniature
inspection devices, surveillance, microscopes and medical
equipment.

*Ask us About the TM-200/TM300 ?

Specifications
TM-200 (EIA), TM-300 (CCIR)

Imager 1/2" Interline transfer CCD, HAD type
Pixel 768 (H)x 494 (V), 752 (H) x 582 (V)

Cell size 8.4 umx9.8 um, 8.6 pm x 8.3 um
Scanning 525 lines EIA, 625 lines CCIR

Sync Internal/External auto switch, fH=15.734 KHz £5%, fV=59.94 Hz+t5%
TV resolution 570 (H) x 350 (V), 560 (H) x 420 (V)

S/N ratio 50 db min. AGC off

Min. illumination 0.5 lux (F=1.4)

Video output 1.0 Vp-p composite video, 75 ohm
AGC ON/OFF back panel switch

Gamma 1 or 0.45 back panel switch

Lens mount C-mount

Power req. 190 mA. 11-15V

Operating temp. -10° Cto +50° C

Vibration & shock Vibration 7G Shock 70G

Size (WxHxL) 45.8mm x 39.4mm x 66.3mm
Weight 157g (5.6 0z.)

Power cable 12P-02
Power supply K25-12V, DC-12N, PD-128, P-15-1
Functional options 3-1, 3-2,7-2, 21, 25
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I National Instruments PCI-1407 image acquisition card: single channel

monochrome
NI 1407
» 1 video input for standard Driver Software
monochrome cameras (RS-170 or  \p e AQ for Hardware
CCRVGA) : Windows2000/NT/Me/9x PCI Interface
* Synchronization for multiple camera The PCI bus is the electrical interface for both the PCI-1407
acquisition Application Software " -
» Partial image acquisition - Onboard  ¢NT [ abVIEW and the PXI-1407. The PCI interface, implemented with a
grogrammable ROI - Onboard pixel 4 N| Measurement Studio - NI National Instruments MITE ASIC, can transfer data at a
ecimation ) LabWindows/CVI - Visual Basic . .
» Programmable gain and offset ~Visual C++ maximum rate of 132 Mbytes/s in master mode to
» Pixel jitter less than 2 ns o NI Vision Development Module - maximize the use of the available PCI.
» 256-byte LUT IMAQ Vision - IMAQ Vision
» 1 external trigger/digital I/O line Builder 562 National Instruments  Tel: (800) 433-3488 « Fax: (512)
» Scatter-gather DMA controller 683-9300 * info@ni.com * ni.com

Overview §_
The NI 1407 Serieggi
NI 1407 Seri s-of image acquisition plug-in devices with a single high-accuracy monochrome video input, external triggering

hine vision and scientific imaging end users and OEM developers who are looking to reduce costs. The

Pto-use image acquisition driver software. The NI 1407 Series advanced features include partial image scanning,
gain and offset, and onboard decimation and LUT processing.

For easy configuration of both RS-170 and CCIR monochrome cameras, the NI 1407 Series includes NI-IMAQ image acquisition driver
software and the National Instruments Measurement & Automation Explorer configuration utility. With NI-IMAQ, you can quickly and
easily start your application without having to program at the register level.

Quick and Easy Camera Configuration
Easily configure standard video capture with the Measurement & Automation Explorer delivered with NI-IMAQ. This utility is an
interactive configuration tool for setting the camera type (RS-170 or CCIR VGA), programmable ROI, decimation, gain, and offset.

Applications

The low-cost, high-accuracy NI 1407 Series is ideal for both industrial and scientific environments. The NI 1407 Series is a high-
performance, versatile solution for a wide range of vision applications, such as assembly-line product inspection and biological cell growth
monitoring. An NI 1407 Series board can generate 8, 16, and 32-bit memory read and write cycles (both single and multiple). The interface
logic ensures that the NI 1407 meets the loading, driving, and timing requirements of the PCI specification.

Scatter-Gather DMA Controller

With the NI 1407 Series, there is no need to lock down large, continuous blocks of memory. NI 1407 devices have an onboard DMA controller
capable of transferring data from the PCI bus to the onboard FIFO buffer. The controller performs scatter-gather DMA, which means the DMA
controller can reconfigure on the fly and perform continuous image transfers to either contiguous or fragmented buffers.
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Genlock and Synchronization Circuitry
The genlock and synchronization circuitry receives the incoming video signal and generates PCLK, HSYNC, and VSYNC signals for use by the
acquisition and control circuitry. Use the genlock feature to synchronize multiple cameras and multiple 1407 devices for simultaneous image

acquisition.

8-Bit A/D and LUT

An 8-bit flash A/D converter performs the image digitization. The result of the digitized image passes to a 256 by 8 RAM LUT. You can
configure the LUT to implement simple imaging operations, such as gamma correction, contrast enhancement, data inversion, or any nonlinear
transfer function. An NI 1407 has programmable gain and offset circuitry for optimizing the input signal range.

Specification
Typical for 25 °C unless otherwise noted.
Available Formats

RS-170/NTSC 30 frames/s interlaced
CCIR-601/PAL 25 frames/s interlaced
VGA 60 frames/s, noninterlaced
Video Input

Quantity 1 monochrome
Video 0 Single-ended (BNC)

Input impedance ... 75~

Input impedance ... 75 ~, 1 M~ (jumper selectable)
Bandwidth Typical 20 MHz (-3dB)

Input full-scale range 2 Vpp maximum
A/D Conversion

Gray levels 256 (8 bits)

DNL =1 LSB maximum

RMS noise < 0.5 LSB rms

SNR Typical 48 dB

External Synchronization and Trigger Signals

Signals

Trigger sense TTL

Trigger polarity Programmable (rising or falling)
CSYNCIN sense Selectable (TTL)

CSYNCIN level Programmable (rising or falling)
Minimum detectable pulse width ...........cccccuuuee 20 ns

VIH (TTL) 2V

VIL (TTL). 08V

I/O Connector

The three BNC connectors provide connections to the video source, the external digital I/O line/trigger, and CSYNC external lines.
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III Hamamatsu & Spellman

PHOTOMULTIPLIER TUBE

HAMAMATSU o3 o

GaAs (Cs) Photocathode, Wide Spectral Response, 51 mm (2"} Diameter
Head-on Type for Photon Counting, Low Dark Counts, Excellent P.H.D.

@ Wide Spectral Response ............. 160 nm to 930 nm
® High Quantum Efficiency in Near iR ... 14 % at 632.8 nm
® Fast Rise Time .....ccececevrccerecrnnaane. 3.0 ns at 1500V
® Excellent Single Photoelectron

Puise Height Distribution
’ - Peak to Valley Ratio 2.3 (at -20 °C)
® Low Dark Counts .......cccrsennnns 20 57 Typ. (at -20 °C)

JAPPLICATIONS

® Raman Spectroscopy

@ Fluorescent Spectroscopy
@ Astrophysical Measurement
@ Laser Detection

Hamamatsu R843-02 is a 51 mm (2") diameter head-on type photomultiplier tube having GaAs (Cs} photocathode and synthetic
silica window. The combination of the GaAs photocathode and the synthetic silica window allows high sensitivity over a wide spectral

range from UV to IR (160 nm to 930 nm).
The R943-02 is selected for photon counting and features low dark counts and excellent pulse height distribution (PHD) of single
photoelactrons.
GENERAL Figure 1: Typical Spectral Response
Parameter Dascription / Valug Unit gz MR IEA
Spectral Response 160 to 930 nm =
Wavelength of Maximum Response 300G to 850 nm ‘l
Photocathode L
Material GaAs(Cs) - % i Fae
Minimum Effective Area 10x10 mm E’ g 10! : g;’agrgﬁgv S
Mode Opaque — s
Window Material Synthetic silica glass - =8 GATHODE 3
Dynode 2 g RADIANT -
Secondary Emitting Surlace Cu-BeQ — & E 108 wm \
Struciure Linear focused - :Z: ; } x
Number of Stages 10 — a> M
Direct Interelectrode Capacitances = % :
Anode fo Last Dynode Apprax. 2.7 pF u 8
Anade 1o All Qther Electrodes Approx. 5.0 pF 2 L
Base 21-pin glass base — 'g
, EB78-21C {supplied)
o E678-21D (scld separately) |
Waight 93 g 102
Operating Amblent Temperaturg ' -30 to +50 “C Ly 40 620 a0 10ae
Storage Temperature -80 10 +50 °C WAVELENGTH (nm)

subject to change without notice. No patent rights are granted to any of the circuits dascribad harain. $2003 Hamamatsu Photonics KK,
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HAMAMATSSYS | PHOTON COUNTING UNITS
C3866, C6465

Photon  counting wunits are designed 1o conwvert singla
photoelectron pulses from a photomultiplier tube into & W digital
signals by use of the builtin amplifier and diseriminator circuits,
Photon counting with a high S/M ratio can ba performed by simply
connecting a courtar to the output of the photon courting unit.
The C3286 uses a high-speed electronic circuit that allows
measurement with an sxcallsrt output linsarity up to 107 51, Tha
C3866 also has a prescaler {division by 10) eliminating ths nead
for a high-speed counter.

The C&465 provides an output linsarity up to 10f 5 and an output
pulss width of 30 ns, making it suitable for uss with a general-

purpase counter,
ll.‘.l]MBINnTIl]I'\I EXAMPLE Lot g Lo
L-TYPE BOCKET ASSEMBLY PHOTON

PHOTON
COUNTING UNT  COUNTING BOARD

CEEEG WTER
CEdES WBEd

ISA HSNSE%‘GS.

HIGHLOW WOLTAGE

POWER SUPFLY LAL==00 2
Parametar C3866 CB465
Input Impedancs 500 5002
Discriminafion Cavel [Convertad Inta Tnputl -0.5my fo -16 my -Z.2my 1o -3 my
Gain Requiardin PMT (Recommendation| 3% 10F 5= 108
Prascaler +1, 410 —*
Maximum Count Rate 1 4= 10Fs! (Typ. :
{Random Pulse: -10 % deviation) +10 1% 1078 (Typ.) 1% 108! (Typ) *
Pulss Pair Rasolution ':10 %g g &ons®
Outpui Pulse & TTL Compaible pasilive Togic [T-MOS &V TTL Positive Togic
: [+ 10ns 3
Quitput Pulse Widih [=a Tepending on count rate SRNE
+D2 V0.2V, 130 mA +5 V02V, 60 mA
Supply Vialtage -52 V0.2V, 300 mA -5V 0.2V, 120 mA
Tnput
Cufput ERC BHC
Connectors Femols ENC £
Power Supply HIROZE SR30-10R-43 ™ CIM (6 PIMN
Oparating Tamperaturs 0°Cto+40-C 00 fo+40 °C
Storags Temperature -15 40 10 +50 °C -15 "C to +60 °C
Size W xH =01 SE MM = 32 MM = 170mm B0 mm = 43.2 mm < 105 mm
Weight Approx. 320 g Approx. 250 g
MNOTE: |A: Selectable by the switch or remate condrol.

A
i CE4ES choes niot have a prescaler.

2z Ouiput stage C2886: ADVANCED C-MOS (Mational Semizonductor T4AC1 53), CEB48E: ADVANCED C-MOS (TOSHIBA TCT4ACTO4)
ri: Fitting plug (HIROSE SRA30-10P3-4F) with cable |saupplled with C3366 (1 m)

£ Fiting plug with cable is supplied wilh CE4E5 i1.5m)

115 proomolicral matarial My vary, Fleesa Coreul will our sak

R, M=o, Spaclikak
sl 1o chanda withaut nalloz. No pdtelll TEINIS are granied b amny OI'II'E EII'CI.IIIS describied herein. S2001 Hamamatsu Phalanks K K.
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HAMAMATSU | WIDE BANDWIDTH AMPLIFIER
C6438

6438 is a wide bandwidth, DC lo 50 MHz, amplifier. While FEATURES

providing the photomultiplier tube output current directly to MWide Bandwidth: DC to 50 MHz
C6438 input connector, it provides the voltage output signal in HRise Time: 7 ns Typ.

the conversion coefficient of 10 my/10 pA. It can be used as a HGain: 20 dB + 3 dB (Approx. 10 Times)
wide bandwidth amplifier not only for a photomultiplier tube but ENon-inverting Output

also for other detectors, or simply as a wide bandwidth MCompact - Light weight

amplifier,

MAXIMUM RATINGS (Absolute Maximum Values

Parameter Description/Value
Input Voltage +6Vde
Oparating Temperature 0 °Cto +4G°C
Storage Temprature 10°C to +60°C Figure 1: Gain vs. Fraguency Characteristic
o LOAD RESISTANCE : 50 2
30 T | T | ‘ ||
SPECIFICATIONS » '
Parameter Description/Value
Gain 20dB + 3 dB 20 L
{Frequency: DC to 50 MHz, Load Resistance: 50 () (Approx. 10 times) 5 ~
Frequency Bandwidth (-3 dB) DC to 50 MHz 3 ™
Rise Time 7 ns Typ. z i3
Input Polarity Peasitive/Negative &
Amplifying Method Nen-inverting Output 10
Input/Output Impedance 50Q i
Maximum Output }VLnad Resistance: 1 M 2.0V Min. &
Voltage Load Resistance: 50 1.0 V Min. [ e
CQutput Offset Vollage
{Load Resistance: 50 Q) ~ 0:amY Typ: s : ™ o L 1|00M
Output Noise Vollage 0.5 mV rms Max.
(Load Rasistance: 50 {3) {at 50 MHz)
Ouiput Offsel Drift (0 °C 16 +40 °C) 0.06 mv/°C EREQUENCY (Hz),
Input Voltage/Current 5V do/+20 mA Typ.
Weight ) 160 g

| Subject o local technical requirements and regulations, availability of produats included in this promotional material may vary. Please consult with our sales office. }

“information furnished by HAMAMATSU i3 believed 10 be reliable. Howaver, no responsibiity s assumed for possibie inaccuracies or omissions. Spacificaiions are
subject to change without notice. Na patent rights are granted to any of the circuits described herein. € 2000 Hamamatsu Photenics KK,
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Thermoelectric Coolers

High Performance Thermoelectric Coolers C4877, C4878 Series

The C4877 saries and C4878 saries are thermosleciric coolers consructed
with enhancad electrostatic and magnetic shiekding (C4877 Zaries). This
minimizes the infuence of extemal noise on the photomuliplier wbe and
thus significantly improves photomatric accuracy. Thasa coders offar user-
friendly funciions such as easy temperature contral and pilot lamp blanking.
Tha C4877 series is designed for uza with 51 mm (2" of 32 mm {1-1/2" di-
ameisr head-on photomuliiplier wbes, and the C4878 saries fo MCP-PMT=.

I Features

@ Thermoelectric cooling using Peltier elements

® About -30 °C cooling temperature {with +20 “C coecling water)
@ Evacuated. double-pane window with heater for frost prevention
@ Built-in electrostatic and magnetic shislding (C4877 Series)
@ Water shut-off protection to guard the Peltier elements

@ Stable operation due to a regulated power supply

Lati: CARTT Power Supply
Right CAs7T Cocled PMT Housing

l Specifications
[Cooled PMT Housing]

Parametar Valua/Description
Cooling Thermoslectric cooling using Peltier elements
Heat Exchange Madium Watar
Amount of Cooling Water 1 L'min 1© 3 LY'min
Cioaling Temparaiure iwith oooling water al +20 °C) Approx. -30 °C
Termparsi ure Cantralabls Aanga [wih cooling water 21450 °C) -30°C 10 0 °C {cominuously adjustable)
Cooling Tima Approx. 120 min
Cptical Window Material Evacuaied double-pane fusad silica window with heater

: : C4877 Saries 28mm (1-1/2" Dia. and 38 mm (1-1/2") Dia. and 51 mm (2" Dia. Head-on

Applicable PMTs (Optionall  [eya7 aaras S MCF‘-F‘MTL(FIEEDJQU-ED Series) =
Applicable Socket Assembly C4877 2aries E27E2 Zariog=
or PMT Holder {Opticnal) C4878 Series E3os2-500 (A3809U-50 Serias)
Operating Ambient Temparatura * 0°C o400
Siorage Temperaiura © 0°Cm+40-C
Wizight C4877 5.8 kg C4B78 5.5 kg
MOTE: & No condsnsation
[Power Supply]

Parametar Valua/Description

C4877, C4878 100 W + 10V {50 Hz/s0 Hz)
AC Input Valtage C4877-01, C4878-01 120 W + 12 V (50 Hz/60 HZ)
C45877-02, C4B78-02 230 W+ 23 V (50 Hz/eo Hz)

Powar Consumption 270 VA
Ouiput Voltage EEN
Output Currant 4.2 A
Proteciion Circuit Funciions against cooling waier suspension and over cunmeni'short circuit
Cperating Ambigrt Temparatura * 0°C 10 +40°0
Siorage Temparatura & 0°Cio+40°0
Wight B2.5ka

MOTE: E Mo condensation

[Components and Accessories]

®Cooled PMT Housing (Including an input window) &Power Supply  @Light Shield Cap
®:pare Fuso  @Water Hosa Clamps @Connection Cabla (1.5 m)  ®AC Line Cable (2 m)
To operate C487T and C4878, water hosss with an inner dameter of 16 mm are requirad.

MOTE: ‘&[_E3762 Series T
E27G2-L02 R17ET, RO50, R13587, Ra0es
EIVEE-E0E RO45-02, REST0-02
EStesein Fie-e Lo Los o
FTTB2.511 | ROTEE, For 4. AZ276, 6070, Apgag]| 21 6 models E2762 series listed here are
- E27E0.512 A375. RG6D SHY high wolage input and ENG current cutput typs.

10




The WP Series has been designed as high performance
de to do converters with output voltages up to 40k

Each module provides wall requlated, low ripple and
high stability high woltage in a highly versalile compact
daesign, combining linear and switchad mode tachniguas
o minimize internal dissipation and gensrated  EMIFRF]
interferance. The higher voltage madulas are vacuum
encapsulated to ensure corona free operation.

Specialist cell manufacture of the MP Sarias ensuras
prompt dalivery.

TYPICAL APPLICATIONS
Photomultiplier Tubes
sScintillators
Electron Guns
len Guns
Muclear Instruments
Electrostatic lenses
Speciroscapy
Microchannal Plates

OPTIONS
F Flanige KMounting
o Fositive Output Polarity
M Megative Cutput Polarity

LL Cptional Lead Length

+1-631-630
+44 (0117
+H1 (0348

+BA.[0)512-

: +1-631-435-1 620
-+ [E11798 872478
: +B1 (0)48-228-3224
: +B8 (0) 512-6 7630030
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IGH STABILITY SPELLMAN HIGH VOLTAGE ELECTROMNICS CORPORATION

PRGE 1 0F 2

« ARC AND SHORT-CIRCUIT PROTECTION

« [OW OUTPUT RIPPLE - 0.001% P-P

« [OCAL AND REMOTE VOLTACE PROGRAMMING

« WOV REFERENCE OUTPUT FOR EXTERNAL CONTROL

« HICH STABILITY 0.0071% LINE AND LOAD REGULATION
- MODELS UP TO 40KV OUTPUT

« CE MARK FOR EMC DIRECTIVE

« OEM CUSTOMIZATION AVAILABLE .

SPECIFICATIONS
Input Voltage:
+24vdox 2. Other input woltages available on special ordar
Input Current:
Le=s than TA a full cutpat
Output Voltage:
Continuoushy adjustabe over entire owtpLt rangs. Available
in either positive or negative output polariby. See tabls for
wvoltage rangss.
Output Voltage Control: Controlled by sither
1) Internal ten-turn potentiometsr
2} Bxternal potentiomatsr Skt 100k (=8t ntsrmal pot ta mee)
3} Remcte differential voltage programming (2 to +100 guas
Q1o full output).
Accuracy 0.1
Remote Controd:
Ramote programiming Common Mods Range: -5YDC 0 + 15V0C
Line Regulation:
0.007% for input change of T,
Load Regulation:
0.007% for 100pA to full load changs
[at maximumwaltages).
Temperature Coefficient:
Biettar than 25ppm/™C.
Stability:
=D.00T%hr &t constant operating conditions
aftar 1 hour warm-up
Cutput Voltage and Current Monitors:
Vokage: 010 + 10V reprasents zera o full cutpar £ 1%,
Current: 0 to + 10V represants zero to full cutput £2%.

Temperatura:
Cperating: 0°C o +50°C
Storage:  -35°C to +85°C
Connectors:

Inpat: 10 pin connectar (mating connector supplisd)

Ctput Cutpat wokage 1-2000: B30mm screered cabls U RMTE
Cuiput waltaoe kY 500 screaned cable RIGEE
Ctput voliage 406 S00mm skoona rubber cable,

e-mail: eslazwspalimante. com
e-mail: A
e-mail: spellmante. com
e-mail: zalesdspalimants com

128005001  REV.E

ww.spellmanhy. com

11
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IV Thorlabs Z625BV motorized actuator

Tools

Motion Control

Wt s | Motorized Actuators Our e series moteized micrometers are engineersd for use

([ e with eptical pasitianing devivs. Their bigh-reolurion deign
ina ligheweizhe and compac packape makes chise aoroanars

FOTORIZED ACTUATOR ideally siited far demanding cpncal laborarory aurcmation
danm Trared applicaticns. Addivional fearures includ = an optical encoder
Friak: et Pl far clesisd-loop aperation as-well & bailein Bmic swirches
i bt s thar pronide overd rive preection.
The 76006 model has been desipned specifically
tor uees in mirar meunts thar have 1/47-80 manual
aliustars, Jum remeve the aciing 109780 drive sorew amd
thiread inour Z606 acruator, Thess motarizd acnorees are
earmparible with 3 langz number of savemotor conemallers

B ooz Acenator: 12V D Servo Matar

B Adirrar Moune Dropein Replacement fa 104780
ACTLENAS

Actvaror Trovel: Gmm, 12mm & 2 5mim

5pm Minimum Incremental Movenent

Packlash « Epm (Before Softwars Compensation)
Compatible with BMany Standard Controllers! Dirers
Lirmir Bwitches Prevent Accidenral Actnaror Dumaps

High Precision Rory Encoder (48 counts par
revoluion) (48 counr enmder x 256:1 Gear Head =
1 2,288 Counes Per Revilurion)

1547340
Theemled Rxwel
L
»

&mm Travel (14" -80 Barrel)

ke mow] s ] ] e v T [T
EIGHD Byeed won |§awion Jeastan |esmnn [areh | o Moo A 151
TG [5a3000 |G 20 | €nann W | o Yacunmm Moned Avasta. |45

%.:..'rr.mlﬂd ‘, 1!

151 Chew

T2.38K et Ercreber I:‘.'-l7=l
offit

Zi1iB
12mm Travel (2 Barrel Designa, 38" Diameter and 1/4"-80)
T T =
a1l |457acn Bidean  fEdszen fyegaan | Zrvars Bebrvicw o Aciuiaroe, |45 0
FR I PRl [T T ) 12mm Mctariced Acnear, 308 Barrl

Faldv |§asio0 JiF1640 [wiszon | ¥ s TranVasaum Raied Alauaion, 14730
Zirem Travd el BV [ Saszon [Egan [Essann | Ve 12rarn Vacun: Hated Actustor, 377 Bl

2551 Gear Head
12258 cnanoney Encode
e B

T —

f
Vacuum Option i E

Our new vacuum compatible, motoriosd acnanors feidinrh
affer the sime prear furetionaling as oo sandand ZE2SE
actuaters, but with visnm raed savo momrs, ————
s .““"‘b"““""“‘mlm“?h"gu‘“‘h‘“"“' 25mim Travel (38" Diameter Barrel)
and high v greas: - s price bowes. il T ot =L
B Vacuom Raring o 10° Torr mme] 5 T £ [ @ [ ¢

B @G/E ar 114780 Mounring Farrel zeasr | aerbobe oren | & ses o0 W
TedSEV| S AR 00 QL 32740 & el | F 0 S

Sl 97357907227
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\% Empire Magnetics VC-U17-X
Emnpire Magnetics Inc

Vacuum Stepper Motors
Standard Grade - VS
Frame Sizes

Stepper Motors

Ordinary motors cannot operate for long at pressures lower than 10 Torr. Empire Magnetics
vacuum rated motors are constructed to allow extended operation at pressures as low as 107
Torr without a sacrifice in motor performance.

Some vacuum applications cannot tolerate contamination by motor outgassing products. To
accommodate a range of motor cleanness requirements, Empire Magnetics provides three
grades of vacuum rated stepping motors in the full range of environmental motor sizes.

Frame size selection:

Motors are typically made in groups or families, the families are identified by the outer
diameter or size of the square, these references are called frame sizes. In the American system, a
23 frame is a nominal 2.3 inches in diameter. For motors less than one inch in diameter, the
reference is typically known as a size. Herein is a list of the frame sizes offered by Empire
Magnetics Inc. and some of the characteristics of the group that will allow you to select from
them.

Frame Size 5: Nominal outer dimension of 0.5 inches, these motors are very low power,
suitable only for instrumentation applications. Torque range of .25 to .5 oz-in. Cylindrical
shaped motor.

13




32504D0033 Issue 1.2: SALT HRS Electronics Specifications

Frame Size 11: Nominal outer dimension of 1.1 inches, these motors are very low power,
suitable primarily for instrumentation applications. Torque range of .5 to 2.5 oz-in. Cylindrical
shaped motor with square front flange.

Frame Size 15: Nominal outer dimension of 1.5 inches, these motors are low power, typically
used for instrumentation applications. Torque range of 5 to 10 oz-in. Cylindrical shaped motor.

Frame Size 17: Nominal outer dimension of 1.7 inches, these motors are relatively low power
useful for a wide range of industrial applications. Torque range of 13 to 26 oz-in. Cylindrical
shaped motor laminations, with square end flanges front and rear. Since this motor does not
have a housing, it is not available in all environments.

Frame Size 23: Nominal outer dimension of 2.3 inches. Extremely popular size useful for a
wide range of industrial applications. Torque range of 60 to 150 oz-in. Cylindrical shaped motor
with square front flange.

Frame Size 34: Nominal outer dimension of 3.4 inches. Power range of 80- 240 watts, useful
for a wide range of applications. Torque range of 150 to 450 oz-in. Cylindrical shaped motor
with square front flange.

Frame Size 42: Nominal outer dimension of 4.2 inches. Power range of 240-700 watts,
relatively high power in the stepper motor range. Torque range of 400 to 1600 oz-in.
Cylindrical shaped motor with square front flange.

14
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VI  Fast shutters Uniblitx VS25

NOTES:
2
® 106 __ DIAMETER BOLT
Eem | Erssemanie’
THIS SURFACE
[BY @) VINCENT ASSOCIATES) SHUTTERPLATE—. CIRGLE, 120° APART.
SEENOTE 1 2. (3) 4-40 MOUNTING
THIS GURFAGE\ %Egrgggaﬁ
CIRCLE, 120° APART
The UNIBLITZ® VS14 and VS25 shutter series have been 4w ﬁ 52 } s 1528 x:jr:" e
designed to give accurate, repeatable exposures for a wide aoLe - @es w3
. L R
variety of applications. They have been successfully field 2case__ ] l
tested in microscopy, video imaging, PMT protection, and vetaizs
photographic applications worldwide. & ® |y BT
Available with either 14mm or 25mm apertures, these ___)—'t -Eil'_
. . . e 15 ALL DIMENSIONS MAX
shutters are offered in either cased or uncased configurations. @8 INCH.
2 (MM

The uncased shutter allows a high degree of flexibility when
mounting the unit in situations inaccessible to most shutters
due to spatial limitations. The cased version of this series is
very popular due to the protection the black anodized
aluminum housing provides the precision shutter mechanism. To further enhance the adaptability of this series, we offer several
customized mounts and mounting systems for popular microscopes and video imaging applications. For those applications where the
shutter will be used to switch a mercury arc lamp, we strongly recommend the “R1”” enhancement. This modification will allow the
shutter to operate under the intense heat produced by mercury lamps. Additional information can be found in the specific data sheet
entitled “MICROSCOPE & VIDEO MOUNTING SYSTEMS.”

FEATURES
o Two aperture sizes available
14mm diameter - Model VS14
25mm diameter - Model VS25
e Laser energy ratings up to 10W/mm?>
e Exposure repetition rates from DC - 40Hz
¢ Solid state synchronization available

o (Cased and uncased versions available

HOW TOORDER
VS14/VS25 Series Shutters Part Numbering System

For additional Timing and Operational information, see “Shutter Products-General Specification Sheet.” See VS14/VS25 shutter
outline drawings shown on page 2 of this specification

sheet.
ALL DIMENSIONS
MAX
o (i?,\
(MM)
#2 UNCASED STYLE
TERMINATES 3
TO7PIN
(Figure 1) The VS14/25 uncased style is the basic CONNECTOR 475 )
configuration of this series and is best suited for OEM U8 [ T%}]
applications. Mounting can be accomplished through LY 35
seven 2.5mm holes around the unit’s outer perimeter. - | 6 b
The unit terminates to a 7-pin male in-line connector (1.5) ﬁ,
through a six-inch cable assembly. (4% 1w
1 (.5)
A HOLE 1.00 (25.4)
8 HOLE .55 (14.0)
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#2 CASED STYLE

(Figure 2) The VS14/25 #2 case style allows a
number of mounting configurations. A 1/4-20
threaded hole is provided for post mounting. The
1.625in x 40TPI external thread, rear side, and the six
2-56 threaded holes, front side (Figure 3), can be
interfaced directly into your application or fitted with
variety of specific mounting options. See
“MICROSCOPE & VIDEO MOUNTING
SYSTEMS?” data sheets for additional information.
The unit terminates with a 7-pin male connector.

‘SEE NOTE 4-
CASE/CONNECTORLAYOUT e
m WHEN FEMALE CONNECTOR
15 ATTACHED, MAXIMUM
BE 1375 (43 9AS SHOWN.
(Figure 3) This drawing illustrates 7-pin casE s
connector and 1/4-20 threaded hole layout s -
for the VS14/25 series #2 case style. CLEARANGE A
PRI o
e 254 N
VIEW A-A [ 1
182"
CASE 1.38 —
cover  (380)
BL————__JB
=0 —400—
(7] {101.8)
VIEWEBE

Due to our ongoing product development program,
Vincent Associates reserves the right to discontinue or

change specifications or designs or any products at any time, without incurring any obligations. Teflon is a registered trademark of E.I. DuPont. U.S. Pat No. 3,427,576,

3,595,553; 3,967,293. Drawings shown for illustrative purposes only. Updated 12/2002
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3. FINISH BLACK ANODIZE.

4, TERMINATES TO 710F OR 710C
AR F ASSFMRALY .

El

t

[ghm THREADED x .150 DEEP

A 2425 DIA BOLT CIRCLE

120° APART. (UNDER NAME PLATE)
2-56 THREADED x .1580 DEEP
A1.204 DIA BOLT CIRCLE

120" APART.

T&g&mm;dm DEEP
A1.578 DIA BOLT CIRCLE

CASE CLEARANCE CUTOFF

FOR CUTOFF CASE, 1/4-20
HOLE AT THIS LOCATION
(SHOWN DASHED)
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VII MKS baratron model 722A-100 pressure sensor

e
VACUUM GAUGES

Diaphragm Vacuum Sensors

Diaphragm Vacuum Sensors are highly accurate, gas-species-independent gauges for critical process control and research
applications. All sensors offered below have a 15-pin, D-type connector with a signal ouput of 0-10 VDC full scale.

Capacitance Diaphragm Vacuum Sensors
MKS Baratron® Model 722 A

NON-HEATED 0.5% Accuracy, 0°- 50°C Temperature Range

MODEL 722 A

MODEL 722 A (NON-HEATED)
DUNIWAY §' FULL SCALE | FITTING | STATUS | PRICE
PART # | RA) vl :
72241 1 torr 1/2" tube | stocked | $895.00
722h-18 10 forr 1/2" tube | stocked | 795.00
722R-180 | 100 torr 1/2"tube | stocked | 795.00
ALSO AVAILRBLE WITH VCR-8 FEMALE, 722A-1000 |1000torr |1/2"tube | stocked | 795.00
OR VCR-4 FEMALE, OR MINI CFF, OR
KF16 AT $65.00 ADDITIONAL

MKS Baratron® Model 627 B

HEATED to 45°C 0.15% Accuracy, 15°- 40°C Temperature Range
MODEL 627 B (HEATED)

DUNIWAY | FULL SCALE [ FITTING

PART # 'RANGES

627B-002 | 20 mtorr 1/2"tube  |special ordered |$1,800.00

627B-005 | 50 mtorr 1/2"tube  |special ordered [$1,600.00

MODEL 627 B

6278-01 100 mtorr  |1/2"tube  |stocked $1,500.00

6278-1 1 torr 1/2"tube  |special ordered [$1,500.00

B27B-2 2torr 1/2"tube  |special ordered [$1,500.00

B27B-10 10 torr 1/2" tube  |special ordered [$1,500.00

ALSO AVAILABLE WITH VCR-8 FEMALE 6278-20 20 torr 1/2" tube  |special ordered |$1,500.00
OR MINI CFF & KF16 AT $65.00 6278-100 100 torr 1/2" tube special ordered [$1,500.00
ADDITIONAL B27B-1000 |1000torr [1/2"tube  |special ordered |$1,500.00

Piezo Diaphragm Vacuum Sensor
Terranova® Model 808

Silicon Diaphragm Vacuum Sensor
The Terranova Model 808 Silicon Diaphragm Vacuum Sensor provides a low cost alternative
for gas-species-independent pressure measurement in the range from 0.5 torr to 1000 torr.

e Small Size: (1.5"Wx 2.2"Lx2.0"H) = Full-Scale Pressure: 1000 torr

» (as-Species independent e Accuracy: 2%

e Low Cost * Quiput Voitage: 0-10 VDC
¢ Compatible with CDG Controllers * Vacuum Gonnection  1/.8 NPT
e Vacuum Surfaces Inert e Flectrical Connector:  D-15 Male

Part #: 808-1000-NPT  (Aiso available with other vacuum connections.
Price: $250.00 Inquire for price and delivery)

www.duniway.com
\Viet Ll
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VIII ACCU-GLASS PRODUCTS vacuum feed-throughs

Subminiature-D Feedthroughs and Accessories Page 1 of 2

ACCU-GLASS PRODUCTS, IN(

m 700 Arroyo Ave. * San Fernando, CA. 91340 '

Subminiature-D Feedthroughs and Accessories: i

Air-Service Feedthrough Flanges In-Vacuum %

FEEDTHROUGHS
& ACCESSORIES

Subminiature-0

Subminiature-C

117

-

VIEWPORTS

High Transnission

MOTION
FEEDTHRCUGHS
Linear & Rolary

Accessorias

VACUUM WIRING Click on desired category Accessa

Accessones

g us § 26¢
5P vsf 350
20pw g} 37

INDEX
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IX Data Loggers

HOBO U10 Temp and RI{ USB Data Logger Page 1 of 2

/

oﬂSﬂt HOBO® U10 Data Loggers ApD 70

Request

[AVIVIES
10-Bit Temp/RH with Direct USB Interface APPEND

Onset's new HOBO U10 loggers are small, economical loggers that record
temperature or temperature and relative humidity (RH) in indoor environments. L:
memory capacity (52K readings) allows for fong-term deployments, and data read
Is fast and easy via direct USB interface using HOBOware™ {Windows) software.

@é\' H':m: u.ean
g
U10-001 U10-003
$58 $69
Required Software Temp Temp/RH

Family Features

User-selectable sampling intervals: 1 second to 12 hours

¢ Programmable Start time/date or push-button Plot A

start Tempraton Axoeoy 10 THES s
« Battery level indication at launch o
« Battery level can be recorded as separate 8 on

0S5,

channel P =
+ Numerous event types (button push/release, 1

host PC connection, low battery) stored to :::

déta file asynchronously during logging ® e 0 %gmiomt E3
« Hinged case snaps open for easy battery Eeres

replacement iz

lick an image for ferger picturs
e Large memeory for long-term deployments Gick an image far ferger p

NIST-traceable temperature accuracy certification available
Logger size 6.0 x 4.7 x 1.9 cm (2.4 x 1.9 x 0.8")/

Weight: 28 grams (0.9 o0z)

Patented technology (U.S. patent 6,826,664)

.

Temperature

+ Range: -20° to 70°C (-4° to 158°F)

» Accuracy: £0.4°C @ 25°C (£0.7° @ 77°F) {See Plot a)

* Resolution: 0.1°C @ 25°C (0.2° @ 77°F) (See Plot a)

» Response time in airflow of 1 m/s (2.2mph): 10 minutes, typical to 90%
= Optional NIST temperature certification

Relative Humidity
+ Range: 25% to 95% RH over the range 5° to 55°C

{41° to 131°F)

= Accuracy: £3.5% from 25% to 85% over the

range 15° to 45°C (59° to 113°F) (See Piot b); i

+5% from 25% to 95% over the range 5° to 55°C g il .
(41° to 131°F) (See Plot b) g o T
+ Resolution: 0.07% @& 25°C (77°F) and @ 30% RH o

+ Response time in airflow of 1 m/s (2.2mph}); 6 o

minutes, typical to 90% we

* Operating Range: -20° to 70°C {-4° to 158°F),; 0 e
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X Flat Field lamps

dmund Optics - Dolan-Jenner DC-950 DC-Regulated Fiber Optic lluminator Page 1 of 2

 Edmund

IndustriolOptics

G A home  gionline catalog technical support capabilities aba :

home ¢ onfine catalog : illumination © quarts halegen iltluminators @ Dolan-Jenner [C-9%0 DC-Regulated Fiber Optic IHuminat

Dolan-Jenner DC-950 DC-Regulated Fiber Optic Illumir

[ Specification Takle | Related Prodycts | Helpful Literature | Product Matrix | Technical Images ]

+ DC-Regulated Power Supply Less Than 0.5%

* Low Cutput Power Ripple Less Than 0.4%

* Remote Intensity Control from 0-5V DC Analog
« 200 to 10,000 Hours Lamp Life

The DC-850 is 2 DC-regulated upgrade to the PL-809. In addition, with
250VAC input, it Is an upgrade to the PL-900 (no lenger available). In ad
100% intensity control and neat absorbing filter, the basic model feature:
variation in the power output as compared to typical 2% variance in non-
regulated illuminators. An optional iris and filter mount package (include
and #55-219) allows control of the color temperature and the inclusion of
diameter filter to the PL-9C0 llluminator setup. Built-in remote interface
intensity control of output power via 0-5VDC analog Input or an 8 bit
Digital control accomplished via either the Digital-to-Analeg Converter (
RS-232 Control Package w/Scftware (#57-783). Stock Numbers #55-2.
include standard Euro and UK plugs.

Specification Table

Variable Light Contrt;l Solid State 0% to 100%

Lamp Type 150W EKE Quanz Halogen

Lamg Life 200 to 10,000 hrs.

Lamp Cutput 21V, 400,000 footcandles at fiber optic insedtion plane
Color Temperature 3250K at maximum Intensity

Input Voltage to Lamp

Regulation +0.5% or better
Output Ripple 0.4% or better
Remote Intensity Controi 0-5V DC analoag or optiona! 8-bit digital (via #55-232}
Construction Aluminum
Operating Temperature 5°C to 40°C
Dperating Huemidity 0% to 80% non-condensing
bimensians 725" Wx 4.50"Hx 450" L
Weight 11.5 tbs.
Products
[ Quotation Reguest ]
Description Stock Number Price *
« FQ ILLUM DC-950 115V NT55-216 $495.00 F_“—
» FO TLLUM DC-950 230y (€% NT55-217 $495.00 [in
¢ FO ILLUM DC-950 IRIS 115V NT55-218 $565.00 [E
+ FO ILLUM DC-950 IRIS 230v <€ NT55-219 $565.00 [in
* D-TO-A CONVERTER FCR DC-350 NT55-232 $50.00 E
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XI USB to 422 Convertors

EasySync USB Serial - RS232 RS422 RS485 Converters Page 1 of 2

Foatiirag v 00

11.01.20
» DS1M12 Stingray New desic

g USRB Oscilloscope / Web Site La
Data Logger & 1.0
Waveiorm Generator .20

1ead more EasySyno
range of Eth
T products

11.61.20

USB - R$422/485 Converters (Single)

K“ ¥ On
USB-COMI
Enclosure Style Single Port Converter with 0.8m detachable cable
]
v Download Drivers View Accessories Y7 Buy this product &
rrice: £ 31.40
i Other USB:
The USB-COMi converter is housed in a strang plaslic enclosure designed for use in tugged
application areas . LISH COM: adds a Windows seral Com port via it's USB connection and can be » R§232 Com
capfigured to work with 35-422 and RE486 peripherals such as POS and Industrial Control devices
and Play allows easy serial port expansion and requires no IRQ, DMA, or 110 port » RS232 Coan
B - R34z
LUSB-COM faatires a full set of RS422 / 426 daty and control signals (TX-, TX+, RX+. RX- GND. - }.L’Sum_PoSm)z

RTS-. RIS+ CT5+ (
and RS422/IR8485 co

o s DES male connector, For details of the DBY connector pin-cut
guration informanen please refer to our installation guides page. USB-COM!

has an infemal 128 byte ransmit buffer FIFO and a 384 byte receive buffer FIFO. { supports data - USB - RS54z
{Opto Isolab

ransfer rates of up to 1 miffion bps No extamal power supply is required as USB-COMI takes if's
power fram thie USB bus

fion to USB is va a 9.9m detach
e separately if raquired - see our

sie USB cable (supplied), Longer USB cables can be
sssories page for details

USEB-COME cumes compiele with drivars for Migrosoft Windows '98. Windows ME, Windows 2000,
and Windows XP The Windows XP dnvers are fully WHQL certified. Also included are drivers for
Appie O88, (086G and OSX. Linux kermet 2.4.20 or greater includes also USB drivers for this product
Windows CE drivers are als0 availabie on request fren: EsgySync technical support.

SHOME « PRODUCTS DOWNLOADS ONLINE STORE WHERE TO BUY FAQ CONTACT




