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Industrial environments such as manu-
facturing, warehousing, and shipping 
operations are home to a diverse range 

of embedded systems that must perform 
under demanding physical conditions. 
These systems must be easy to use, highly 
reliable, and offer long product life even 
while operating in harsh environmental 
conditions and nonstop work cycles that 
can impact every level of performance, 
both human and machine.

When evaluating embedded computing 
solutions, warehouse operators look for 
value and the highest-performing com-

puter that can be applied in their  specific 
environment. Processor speed and over-
all computing performance are not the 
 driving factors in warehouse  applications; 
instead, performance under stringent 
 environmental conditions is critical, 
with temperature extremes, shock, and 
 vibration as the primary concerns.

To answer this need, many designers have 
begun integrating Computers-On-Modules  
COMs) that meet the challenging require-
ments of warehouse computing. COMs 
provide the right blend of performance 
and power, simple customization, and tol-

erance to shock, vibration, and extended 
temperature ranges. With passive cooling 
and integration through rugged  mounting 
techniques, COMs represent a practical 
and cost-effective solution that offers 
broad standards-based availability and 
long-term support.

COMs for efficient warehousing
Fixed systems such as conveyor belts 
function in contrast to portable equipment  
used for manually operated material 
 handling. In both applications,  ruggedized 
computers are mounted on vehicles such 
as forklifts and carts or mounted to walls 
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and large machinery. Improving the safety 
and efficiency of these systems is critical 
to manufacture and ship products faster 
than the competition. 

To make affordable improvements in 
new and existing warehouses, operators 
are installing small computers onboard 
their forklifts. These computers help 
reduce human error, perfect operations 
by streamlining item location, make 
empty storage space easily visible, and 
improve product inventory by calculating 
the weight of pallets on the forklift. These 
systems take advantage of advancements 
in performance versus power consump-
tion, leveraging the computing attributes 
of COMs that bring performance, easy 
customization, and low-power character-
istics to small form factor systems.

Power, performance, productivity 
While power consumption might not be 
a primary concern, its accompanying 
 thermal requirements demand design 
attention in warehouse applications. 
Power means heat, an enemy of ware-
house systems that are typically sealed and 
can’t incorporate fans or venting holes to 
cool the processor. Using the Intel Atom  
processor N270, COMs such as the 
 Kontron ETX-DC (Figure 1) deliver opti-
mal balance between performance and 
low power and represent a significant 
performance versus power consumption 
advantage over previous COMs using 
Pentium M processors. 

With 2.5 W Thermal Design Power (TDP) 
for the processor, 6 W TDP for the Intel 
82945GSE Graphics Memory  Controller 
Hub, and 1.5 W TDP for the Intel I/O 

 Controller Hub 7-M, designers can 
anticipate a maximum TDP of 12-15 W 
implementing the Kontron ETX-DC. The 
resulting system is ideal for point-of-sale 
and industrial control applications, as well 
as harsh environments that require passive 
cooling and completely sealed housings.

As a sealed system incorporating com-
monly requested warehouse computing 
features, this solution can also be fixed 
mounted. Rugged construction and resis-
tive touch screens handle shock, vibration,  
temperature extremes, and airborne  
contaminants with up to 1.6 GHz Atom 
processing speed and up to 2 GB DRAM. 
Systems incorporate multiple standard 
I/O options such as SATA and USB 2.0, 
along with wireless LAN, WAN, and GPS 
options. Operators can take advantage 
of available expansion slots and varied 
 display sizes to accommodate constrained 
or unique warehouse spaces.

Smart power features ensure nonstop 
intelligent power management, including 
options ranging from 10 V to 60 V  isolated 
internal power supply supported by an 
internal smart uninterruptible power sup-
ply. Warehouse technicians have options 
such as sunlight-readable displays and 
programmable backlit function buttons, 
allowing them to see the screen as they 
travel through warehouse, freight, and 
shop floor areas.

Connectivity benefits
These rugged systems use operator-
friendly touch-screen interfaces to 
connect the forklift to a Warehouse 
 Management System (WMS) via a wire-
less LAN. Depending on the warehouse 
implementation, the system might assist 
operators in identifying the location to 
pick, replenish, or put away the product, 
as well as provide the optimal sequence 
of these events. Real-time access to this 
information ensures maximum efficiency, 
supported further by step-by-step routing 
instruction displayed on-screen.

The WMS interfaces directly with the 
warehouse’s enterprise resource  planning 
or accounting package, allowing automatic 
inventory tracking, order processing, and 
handling of returns. Data collection such 
as barcode scanning and RFID tags can 
also be integrated with the WMS.

Forklift computers with WMS  solutions 
are proving to be highly effective in 
decreasing the waste associated with 
transportation, human motion, and wait 
times. Shorter, more direct routes to prod-
ucts cut travel time and capital costs for 
labor, maintenance, and energy.

Lean and mean
Recognizing efficiency as the heart of 
productivity, management strategies 
such as Six Sigma, lean  manufacturing, 
and lean distribution have spurred 
 technology commitments designed to 
eliminate waste and redundancy. COMs 
fit the bill, showing continued promise 
in low-power, ultra-mobile applications 
that require energy-saving x86 processor  
performance, high-end graphics, and a 
range of interface options combined with 
longer battery life.

Shorter time to market, reduced devel-
opment costs, and simplified develop-
ment are inherent with interchangeable  
COMs technologies. Enabling new 
applications that were previously impos-
sible due to size or power  consumption 
limitations, COMs have made the indus-
trial design process easier by  increasing 
compatibility and upgradability,  meeting 
environmentally demanding perfor-
mance requirements, and leaving room 
for designers to anticipate what’s  
coming next.    ➤

Full version of this article available at 
www.smallformfactors.com/articles/
id/?4681. 
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Figure 1 | Suitable for industrial computing 
environments, the Kontron ETX-DC COM is 
based on the 45 nm Intel Atom processor 
N270, has a 533 MHz front side bus, and 
supports up to 2 GB of DDR2-SDRAM 
SODIMM.


