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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 I 

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 
 

 

 
 

 
TM-300 1/2" High 
 
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 µm x 9.8 µm, 8.6 µm x 8.3 µm 

Scanning  525 lines EIA, 625 lines CCIR 

Sync  Internal/External  auto switch, fH=15.734 KHz ±5%, fV=59.94 Hz±5% 
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° C to +50° C  
Vibration & shock  Vibration 7G Shock 70G  
Size (W x H x L)  45.8mm x 39.4mm x 66.3mm  
Weight  157g (5.6 oz.) 
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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II National Instruments PCI-1407 image acquisition card: single channel 

monochrome 
 

 

 

 

 

 

 

 

 
 

Overview 

The NI 1407 Series is ideal for machine vision and scientific imaging end users and OEM developers who are looking to reduce costs. The 

NI 1407 Series consists of image acquisition plug-in devices with a single high-accuracy monochrome video input, external triggering 

capabilities, and easy-to-use image acquisition driver software. The NI 1407 Series advanced features include partial image scanning, 

programmable 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. 

Hardware 
PCI Interface 

The PCI bus is the electrical interface for both the PCI-1407 

and the PXI-1407. The PCI interface, implemented with a 

National Instruments MITE ASIC, can transfer data at a 

maximum rate of  132 Mbytes/s in master mode to 

maximize the use of the available PCI. 

562 National Instruments • Tel: (800) 433-3488 • Fax: (512) 
683-9300 • info@ni.com • ni.com 

 

Driver Software 
• NI-IMAQ for 
Windows2000/NT/Me/9x 

Application Software 
• NI LabVIEW 
• NI Measurement Studio - NI 
LabWindows/CVI - Visual Basic 
- Visual C++ 

• NI Vision Development Module - 
IMAQ Vision - IMAQ Vision 
Builder 

NI 1407 
• 1 video input for standard 
monochrome cameras (RS-170 or 
CCIR VGA) 

• Synchronization for multiple camera 
acquisition 

• Partial image acquisition - Onboard 
programmable ROI - Onboard pixel 
decimation 

• Programmable gain and offset 

• Pixel jitter less than 2 ns 

• 256-byte LUT 
• 1 external trigger/digital I/O line 

• Scatter-gather DMA controller 



3250AE0033 Issue 1.2: SALT HRS Electronics Specifications 

 

6 

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 ........................20 ns 

VIH (TTL) ...............................................................2 V 
VIL (TTL).................................................................0.8 V 

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  
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IV Thorlabs Z625BV motorized actuator 
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V Empire Magnetics VC-U17-X 

 

Vacuum Stepper Motors  

Standard Grade - VS 

Frame Sizes 

 

Stepper Motors  

Ordinary motors cannot operate for long at pressures lower than 10-4 Torr. Empire Magnetics 

vacuum rated motors are constructed to allow extended operation at pressures as low as 10-7 

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. 
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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. 
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VI Fast shutters Uniblitx VS25 
 

 
 
The UNIBLITZ® VS14 and VS25 shutter series have been 

designed to give accurate, repeatable exposures for a wide 

variety of applications. They have been successfully field 

tested in microscopy, video imaging, PMT protection, and 

photographic applications worldwide. 

Available with either 14mm or 25mm apertures, these 

shutters are offered in either cased or uncased configurations. 

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 

• Two aperture sizes available 

14mm diameter - Model VS14 

25mm diameter - Model VS25 

• Laser energy ratings up to 10W/mm2 

• Exposure repetition rates from DC - 40Hz 

• Solid state synchronization available 

• Cased and uncased versions available 

HOW TO ORDER 

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. 

#2 UNCASED STYLE 

(Figure 1) The VS14/25 uncased style is the basic 

configuration of this series and is best suited for OEM 

applications. Mounting can be accomplished through 

seven 2.5mm holes around the unit’s outer perimeter. 

The unit terminates to a 7-pin male in-line connector 

through a six-inch cable assembly. 
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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. 

CASE/CONNECTOR LAYOUT 

 

(Figure 3) This drawing illustrates 7-pin 

connector and 1/4-20 threaded hole layout 

for the VS14/25 series #2 case style. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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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VII MKS baratron model 722A-100 pressure sensor 
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VIII ACCU-GLASS PRODUCTS vacuum feed-throughs 
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IX Data Loggers 
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X Flat Field lamps 
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XI USB to 422 Convertors  
 

 
 


