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Customer Case Study

Toptica Photonics AG

Cases for Highly Sensitive  
Diode Laser Systems
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Overview
• Case with radiation protection
• Improvement of logistics between case manufacturer and  
 sub-suppliers
• Modern design 
• Flexibility in assembly
• Solution realized with ratiopacPRO cases

0.000,000,02 Degrees Above Absolute Zero 
It took 70 years before the physics Nobel prize winners of 2001 managed to create the extreme material 
condition known as the Bose-Einstein condensate. They created a pure condensate at 20 Nanokelvin, which is 
0.00000002 degrees above absolute zero. This condensate forms the fifth possible material type apart from the 
basic aggregates solid, liquid, gas and plasma. Extremely stable diode laser systems are required to produce the 
Bose-Einstein condensate. Their sensitive guidance electronics are well protected in ratiopacPRO cases from 
Schroff. 

The Nobel prize winners used diode laser systems from Toptica 
Photonics AG (see photo at left), based in Martinsried, Germany. 
Toptica Photonics was founded in 1995 from the diode laser 
department of TUI-Laser and is a market leader in the area of 
excimer lasers. 

The company’s product portfolio covers laser diodes and 
diode laser systems, which have been adapted to individual 
customer needs regarding specific spectral properties by 
developing electronic guidance elements. The user applications 
for these systems range from scientific research (spectroscopy, 

interferometry, holographics) via test systems for optical data storage systems to industrial applications in the 
printing industry such as computer-to-plate printing. 

Packaging Matches the High-Value Contents
Toptica‘s diode laser systems consist of a diode laser and power supply/guidance electronics housed in a 
separate case. The case, which had been used since 1995, was to be updated in its design and technical 
properties to match state-of-the-art diode laser systems. The essential demands on the new enclosure were EMC 
reliability, modern design and flexibility in the assembly. A further target was improved logistic processes with 
the enclosure manufacturers and the subcontractors. 

“With Schroff, the cooperation between our two companies worked from the beginning,“ declares Walter Kraus, 
Production Manager for Toptica. “Logistics and technical matters were addressed in a very flexible manner.“ 
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EMC and Cooling Critical Areas
Topping the list of priorities was the case’s radiation protection—from irradiation 
as well as emissions of radiation. Here, say Toptica officials, radiation loss through 
components assembled in the case must not be underestimated. Appliances 
often work in laboratory conditions and as a result should not interfere with the 
function of other equipment. 

In its design, the drive and monitoring modules in the front part of the case 
(temperature control, power supply control, scan control, etc.) are housed in 
separate frame-type plug-in units (see photo at right). They can be assembled 
to the customer‘s specifications and then plugged into the case. The frame-type 
plug-in units are supplied by the case manufacturer.

Three more components are 
located in the rear of the case: 
a toroidal transformer, which 
transforms low mains voltages; a 
power supply for various voltages; and an aluminum die-cast cooling 
unit, which is assembled on the rear panel from outside (see photo 
at left).

The transformer and power supply are screwed directly to the 
cooling unit from the inside to optimize cooling. Apart from a 
few ventilation grills in the cover of the case, no further cooling 
processes are required in this application. The rear panel and its 

components are entirely pre-assembled when supplied by a subcontractor and provide considerable logistical 
advantages. The backplane, located between the assembled front and back components, has also been 
technically improved during the revision of the entire guidance unit. 

Standard Shielding and Distinctive Design
The ratiopacPRO cases offer EMC shielding ratings greater than 25 dB at 1 GHz, even in the standard design 
without additional shielding materials. For Toptica’s application this is sufficient. All inner parts of the case are 
connected conductively. If a higher shielding capacity is required at a later date, the case can be retrofitted 
without difficulty.

The case is constructed to create a modern but also timeless design, with distinctive design and color choices: 
white aluminum RAL 9006 and anthracite grey RAL 7016. The shiny silvery cover parts can be combined with an 
extensive range of colors. The parts are supplied in Topica’s red house color.

The transitions of the cover parts are minimized, and smooth, easy-to-clean surfaces were created. No screws are 
visible from the outside.

The top and side panels are pressed-in enabling quick and easy assembly for design treatments in which a table-
top case can quickly be transformed into a 19-in. plug-in unit, and vice versa. This design type is often requested 
by Toptica customers, because the same diode laser system can be used as a table-top unit or assembled in an 
electronic cabinet.

Individual guidance modules are housed 
in separate frame-type plug-in units.

Power supply and guidance electronics with the 
backplane in between
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Corresponding front handles, 19-in. panel slide mounts or front covers can be created with colored or printed foil 
individual designs.

A significant reduction of case types provided further logistical improvement. For the old version, approximately 
20 different variants existed requiring expensive storage space. Through basic alterations to the diode laser 
systems construction, the number of variants could be reduced to three (12-in. width, 3U high; 19-in. width, 3U 
high; and 19-in. width, 6U high).

About Schroff
Schroff, a Pentair Technical Products brand, is a world leader in electronics packaging design and fabrication 
offering a wide range of innovative and high-quality standard products: 19” cabinets, subracks, cases, 
backplanes, motherboards and microcomputer systems. Modifications required by our customers are carried 
out by Schroff integration services. For over 40 years Schroff has been a synonym for quality and competence in 
19” technology. Modern production facilities and an extensive quality control system guarantee the outstanding 
quality standard of Schroff products. Extensive continuing education programs plus the experience gained 
from numerous international projects make the technical qualifications and motivation of Schroff employees an 
integral component in the company’s activities.

About Pentair Technical Products
Supporting the world’s drive to continually improve living standards with nearly $1B in sales in 2010, Pentair 
Technical Products is the leading provider of worldwide product and service solutions for enclosing, protecting 
and cooling electrical and electronic systems. Its industry-leading brands, Hoffman™, McLean™ and Schroff™, 
provide a broad variety of standard, modified and engineered solutions to the industrial, communications, 
energy, infrastructure, electronics, commercial, medical, security and defense markets. 
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