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SMT Placement Equipment 

The SMDs are continually undergoing technological advancements. Due to the miniature size 
and complexity of components, placement machines are also transforming to meet the 
handling capabilities of such devices ( See appendix 1 for a partial list of the SMDs in use).  
The main function of a SMT placement machine is to ‘Pick and Place’ a surface mount 
component (SMD) from a feeder to a printed circuit board. Some machines also have an 
adhesive dispensing system attached as an optional feature. The task of evaluating the needs, 
selecting the equipment which best meets the needs and to identify the right supplier who 
can provide a satisfactory ‘After sales support’ is a big exercise. With a large number of 
equipment manufacturers available, a method for evaluating and selecting a system is 
needed.  

The component information is important because there may be feeder limitations. There are 
several different ways to present the parts. So, in addition to the size and shape of the parts, 
the part presentation is very critical. 

Part Packaging 

SMDs are available in several types of packaging including -  Bulk,  Tape reel, Stick or Tube 
and  Waffle Pack. In case of medium and high volume production, the tape reel is the most 
commonly used method.  

Selection criteria based on volume and flexibility 

Once the design of the board and the volume requirement is decided, suitable placement 
evaluation process commences.  We can broadly classify them as follows: 

LOW COST EQUIPMENT FOR HIGH FLEXIBILITY AND LOW VOLUME 
THROUGHPUT  

This would be suitable in locations where very low volume production but using a variety of 
different component types are employed. (typically R&D centres and Prototyping facilities). 
Low cost semi-auto P & P systems are available to minimize investments. 

PRECISION EQUIPMENT WITH HIGH FLEXIBILITY AND LOW 
THROUGHPUT   

This type of equipment would be a stand-alone and recommended where not many product 
change over takes, as well as low volume production. This is recommended for small scale 
industries planning in-house facility for producing their product assemblies which are fewer 
types without frequent changeovers and having low volume production.  



EQUIPMENT FOR MEDIUM VOLUME AND HIGH FLEXIBILITY :        
This is ideally suited in EMS companies catering to clients looking for high precision 
prototyping or medium volume production. As a stand-alone it has a large feeder capacity 
with multi-mounting capabilities. It accepts components packaged in tapes, Sticks, Bulk and 
Tray format. Some of the equipment are also available with Adhesive dispensing as an 
option.  

This is recommended for start up EMS companies having low budget and making a cautious 
approach before ramp up in production with high speed machines. 

EQUIPMENT FOR SPECIFIC PRODUCTS AND HIGH THROUGHPUT 
Where high volume production is called for, modular set-up of placement is the answer. 
With limited product changeover, mass production is achieved to its full capability. Machine 
in the line are modular comprising chip-shooters to place small sized components followed 
by multi-mounter to handle large components and other exotic components.  The 
throughput of the line could be increased by adding modules of chip shooters and balancing 
the line for their efficient productivity.  

SELECTION OF MACHINES TO SUIT PLACEMENT SPEEDS  
Selecting the appropriate automated placement machine is dictated by many factors, such as 
device complexity, the applicable packaging and equipment standards, the type and number 
of parts to be placed, and current and future needs for volume and flexibility. Thus, one must 
establish some guidelines for machine selection. A matrix detailing the desired features 
versus features of the available equipment from different manufacturers will help in short-
listing the choices for a given application.  

While evaluating the machine one must study the following features carefully: 

Board Type : The several considerations to be look into : Min. size and max. size, 
Thickness of PCB to be handled. Edge clearance during clamping. If any adapter to be used 
for handling PCBs with different geometrical shapes.  

Component Type :(Physical dimension and packaging)The component information is 
important because there may be feeder limitations. There are several different ways to 
present the parts. So, in addition to the size and shape of the parts, the part presentation is 
very critical. 

Part Packaging : SMDs are available in several types of packaging including - Bulk,  Tape 
reel, Stick or Tube and  Waffle Pack. In case of medium and high volume production, the 
tape reel is the most commonly used method.  

Feeder Quantity and Slot Capacity : Generally feeder capacity of a machine is 
mentioned in terms of total qty of 8mm Tape feeders it handles. The more 8-mm slots a 
machine can accommodate, the higher its input capacity. However, only a limited number of 
parts come on 8-mm tape. Larger components supplied in tapes 



-and-reel may require two to three 8-mm slots.  Components supplied in Sticks, bulk or 
in Tray packs affect input slot requirements differently.

Placement Rate : In selecting a placement machine or set of machines to meet 
production requirements, one must determine the product mix, the number and types of 
components per board, and the production volume. Knowing the current requirement is 
not sufficient. Factor in future needs and manufacturing plans as well. Placement rate is 
significant.  
Most manufacturers specify placement speeds as ‘Theoretical Speed’. This rated speed is 
only applicable on test conditions and does not hold good for actual production.  The 
practical speed is generally de-rated to 60% of rated speed.  

Factors resulting in the  actual throughput are the following: 

a) Rated placement speed due to the mechanics and control system the machine 
is built Component mix / density

b) Types of feeders and Quantity used.

c) Placement area on PCB Board size.   XY travel distance is different for each 
component.

d) Another important factor affecting the throughput is the downtime Or 
MTBR (Mean time before repair).

As a thumb rule, the rated placement speed quoted by the manufacturer is de-rated to 
approx 60% to arrive at a practically achievable number.  

Example : Let us consider a product with the following specifications and arrive at a 
specification that would meet the requirement. 

Assumption – 8 Hrs of one shift operation including one hour for maintenance and 
preparations (Production time 7 Hrs). 

1) Board size : Max. 400mm x 360mm

2) Number of boards / shift : 1000 nos.

3) Number of components / Board – 252 nos

4) Variety of components :

a) 8mm Tapes

b) 12mm Tapes

c) 16mm Tapes

- 30 nos

- 6 nos

- 4 nos



d) 24 nos Tapes

e) 32 mm Tapes

f) Stick Feeders

g) Tray  Changer

- 2 nos

- 1 no

- 6 nos ( of different track widths)

- 1 Station

Number of actual components placement / hour = (252 *1000) / 7 = 36,000 

This is the actual placement speed required.  If we de-rate the theoretical speed by 60%, 
the machine specified speed is 36000/0.6 = 60,000. 

a) In case a buyer is looking to invest in a machine just to meet the above requirement,
without further increase in capacity, then he may evaluate a mid volume placement
machine. This is possible by increasing the shift to two instead of single shift
operation and the required placement speed becomes 30,000 CPH. Any further
increase in through put requirement will also be met with increase in shifts to three.

b) If production ramp up is foreseen then modular placement machines comprising –
One Chip shooter ( say 45,000CPH) and One Multi-mounter (15,000 CPH) with
multi tray option will meet the requirement. Initial ramp up of above calculated
speed can be achieved by increasing the operational shifts. Further increase in
capacities can be augmented by adding modules of chip-shooters as required.
Generally, an in-line setup can accommodate upto 6 modules of placement stations.

Having arrived at the above broad specs it is recommended to prepare a matrix tabulating 
the required specification against the various brands of machines available.  This will help 
in short-listing the choice of machines. 

The software features of the pick and place machine determine the ease of programming for 
board placement. Different machines have different programming features. Look for user-
friendly interface, program optimisation, built-in standard library of component 

specifications, ease of maintenance etc. than others. 

Service, Support, and Training 

The technical features discussed so far are important. However, it is also important to 
source your equipment from companies ensure supply of replacement parts and extend 
satisfactory  service and support for at least 7-10 years of operation.  

References: Articles published by Mr Ray Prasad on Surface mount Technology 

Read Part - 01 of the Technical Article 

https://www.ipcindia.org.in/news/Technical_Papers/TA-SMT%20Stencil%20printer%20selection%20criteria-Part1-April-2020.pdf

	CRITERIA FOR SELECTION OF SMT ASSEMBLY EQUIPMENT
	The component information is important because there may be feeder limitations. There are several different ways to present the parts. So, in addition to the size and shape of the parts, the part presentation is very critical.
	Part Packaging
	SMDs are available in several types of packaging including -  Bulk,  Tape reel, Stick or Tube and  Waffle Pack. In case of medium and high volume production, the tape reel is the most commonly used method.
	Part Packaging : SMDs are available in several types of packaging including -  Bulk,  Tape reel, Stick or Tube and  Waffle Pack. In case of medium and high volume production, the tape reel is the most commonly used method.



