
Executive summary
Siemens Digital Industries Software and the Inovaxe Corporation have  
created an integrated, semi-automatic “smart shelf” solution that solves the 
warehouse bottleneck. Buoyed by Inovaxe’s InoAuto smart racks, light-emit-
ting diodes (LEDs) at each reel location illuminate when a pick-up or return is 
required, replacing the paper pick list. Siemens’ Valor™ Material Management 
software, meanwhile, generates the pick lists and sends them to the Inovaxe 
shelf system, which lights up the relevant LEDs to quickly allow selection of 
reels. This smart shelf solution significantly improves picking performance 
and accuracy, reducing kitting time to just minutes.
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Abstract
Following efficiency gains on the electronics manufactur-
ing shop floor, pressure is increasing on warehouse oper-
ations to optimize production line yields by improving 
performance. This white paper describes a number of 
solutions to these challenges, including a smart shelf 
offering from Siemens and Inovaxe. 

We’re all familiar with the major electronics manufactur-
ing bottleneck on the shop floor – the need to have mate-
rials ready for production. Siemens’ Valor Material 
Management, with its just-in-time (JIT) methodology and 
tight integration with the shop floor, meets this challenge 
by enabling a smooth and continuous flow of materials 
between the warehouse and the production line. 

Ironically, as a result of this advancement, production 
bottlenecks have been pushed from the shop floor to the 

warehouse, putting more pressure on the warehouse and 
its staff to quickly locate and deliver the materials needed 
to keep the machines running.

Typically, the JIT pick lists issued by Valor Material 
Management are sent to a warehouse printer for execu-
tion by storage personnel. This manual approach is error-
prone and time-consuming as the wrong reel is often 
picked, or not picked at all. A manual picking operation 
can require up to five minutes per line item as the opera-
tor must identify the bin location, select the correct num-
ber of reels and verify that they are queued in the correct 
order. Returning each reel to the warehouse can also take 
several minutes.

This white paper examines some of the automated solu-
tions aimed at improving warehouse efficiency.
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Robotic storage towers
Fully automated robotic storage towers are designed to 
receive pick lists and perform picking and delivery func-
tions without human intervention. In some solutions, 
each reel is stored in a rectangular case to ease robotic 
handling, which is then conveyed between its dedicated 
shelf space in the tower and a cart that is transported to 
the shop floor (in certain cases, the cart is also auto-
mated). Most tower vendors offer climate-control options 
in which temperature and humidity levels within the 
tower are monitored and regulated.

Some surface-mount technology (SMT) machine vendors 
offer bundled packages, including towers, that are soft-
ware-integrated with the pick-and-place machine.

Robotic storage towers also have disadvantages. As fully 
automated systems, they carry a heavy price tag: they are 
up to three times more expensive than semi-automated 
solutions. Towers are installed in a permanent location, 
often requiring air supplies to operate hydraulics. There 
are also significant operating costs due to the tower’s 
high power consumption levels and the ongoing mainte-
nance and calibration requirements over the life of the 
system.

Also, all the reels are locked inside the tower in the event 
of a system failure. When operating systems do not utilize 
rectangular cases, the tape must be tightly secured inside 
the reel to prevent jamming.

Automated robotic towers have many advantages but are 
expensive to purchase and maintain and may be difficult 
to justify on a return on investment (ROI) basis.

Is there an effective, more cost-effective solution for 
improving warehouse JIT performance?

A ‘smart shelf’ solution
Siemens and Inovaxe, a leading provider of material 
handling and storage solutions, have partnered to offer 
an integrated, semi-automatic smart shelf solution that 
solves the warehouse bottleneck. 

Inovaxe’s InoAuto smart racks employ LEDs at each reel 
location that illuminate when a pick-up or return is 
required, thus replacing the paper pick list. Valor Material 
Management generates the pick lists and sends them to 
the Inovaxe shelf system, which lights up the relevant 
LEDs to quickly allow selection of reels.    
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The smart shelf solution improves picking performance 
and accuracy:
• Reel retrieval – 4 seconds or less
• Reel return – 8 seconds or less
• Kitting time is reduced from hours to minutes

Optionally, the LEDs on the smart shelf can be set to light 
up one-by-one in a specific order for use on the line, 
further reducing kitting times. The activity is further 
simplified, and no decision making is required. The solu-
tion includes stationary storage shelves as well as mobile 
carts that are used to easily transfer materials from the 
warehouse to the shop floor and back.

The Inovaxe shelves achieve higher storage density than 
the robotic towers, as reels are inserted directly in place 
with no need for rectangular cases. The shelves are main-
tenance free as they do not use motors and do not require 
calibration.

Communication between Valor Material Management and 
the Inovaxe shelf system takes place over an open inter-
face that allows a continuous flow of critical information.  

When a reel is inserted into the storage shelf, the Inovaxe 
system queries Valor Material Management for the reel 
ID, the product part number and the quantity of compo-
nents on the reel. As production progresses, Valor 
Material Management connects to the machines in the 
line, tracks the consumption of components as they are 
loaded on the machines, calculates when reels are going 
to be fully consumed, and transmits new lists to the 
Inovaxe system for picking and delivery.

Conclusion
Robotic towers offer a fully automated reel storage solu-
tion but require significant capital and operating expendi-
tures. The semi-automatic Siemens/Inovaxe solution is 
less expensive and offers an ROI that is estimated at three 
to six months.

Valor Material Management is a part of the Xcelerator™ 
portfolio, a comprehensive and integrated portfolio of 
software and services from Siemens Digital Industries 
Software.
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About Siemens Digital Industries Software
Siemens Digital Industries Software is driving 
transformation to enable a digital enterprise where 
engineering, manufacturing and electronics design meet 
tomorrow. The Xcelerator portfolio helps companies of all 
sizes create and leverage digital twins that provide 
organizations with new insights, opportunities and levels 
of automation to drive innovation. For more information 
on Siemens Digital Industries Software products and 
services, visit siemens.com/software or follow us on 
LinkedIn, Twitter, Facebook and Instagram. Siemens 
Digital Industries Software – Where today meets 
tomorrow.
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