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CONTEXT

Where Taping & Trimming Fit in Module Production
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Taping and trimming are post-lamination finishing steps. They directly affect module durability, appearance, and certification compliance.



TAPING

Function of Taping Machines

Edge Protection

Applies adhesive tape to the
module edge to seal and
protect the laminate perimeter
from moisture ingress and
mechanical stress.

Layer Bonding

Reinforces the bond between
the backsheet, encapsulant,
and glass edges — critical for
long-term delamination
prevention.

Certification
Compliance

Consistent edge taping
supports IEC 61215 and IEC
61730 module reliability and
safety certification

requirements.



TAPING

Types of Taping Machines

Manual Taping Stations

Operator applies tape by hand
along module edges

Low capital cost; suitable for

small production volumes

Inconsistent application;

higher labor dependency

Semi-Automatic Taping
Machines

Motorized tape feed with
operator guidance

Balanced cost and throughput

for mid-scale lines

Reduces operator variability;

requires basic training

Fully Automatic Taping
Machines

CNC-controlled tape
application on all four edges

High repeatability; integrates
into automated conveyor lines

Preferred for production
volumes above ~100 MW/year



TAPING

Taping Machine Selection Criteria

Production Scale

e Manual: <25 MW/year
e Semi-automatic: 25-100 MW/year
e Fully automatic: >100 MW/year

Tape Compatibility

e Must match module frame design and backsheet
material

e Adhesive type affects outdoor durability

Additional Factors

e Line speed and cycle time compatibility

e Integration with upstream conveyor systems

e Tape width adjustment range

e Maintenance access and spare parts availability

e Operator skill level and training requirement



TRIMMING

Function of Trimming Machines

Excess Material Removal Dimensional Accuracy
Trims overhanging encapsulant and Ensures modules meet defined edge
backsheet material that extends tolerances required for framing and

beyond the glass edge after lamination. customer specifications.

Surface & Edge Quality

Prevents rough or uneven edges that
could cause framing defects, abrasion

damage, or field installation issues.



TRIMMING

Types of Trimming Machines

Manual / Hand-Knife
Trimming

Operator trims edges using
guided blade tools

Lowest investment; high
variability in cut quality

Only suitable for very low-
volume or prototype
production

Semi-Automatic Trimming
Machines

Guided mechanical blade with
motorized feed

Improved consistency vs.

manual; lower throughput

Common in 25-100 MW

production environments

Fully Automatic Trimming
Machines

Servo-driven blade or rotary
cutting system

High-speed, all-edge trimming
in a single pass

Integrates directly into

automated post-lamination
lines



TRIMMING

Trimming Machine Selection Criteria

Production Scale

e Manual: <25 MW/year
e Semi-automatic: 25-100 MW/year
e Fully automatic: >100 MW/year

Material Compatibility

e Blade type must suit backsheet and encapsulant
material

e Cutting geometry must match module edge profile

Additional Factors

e Cut precision and edge finish tolerance

e Blade durability and replacement frequency

e Dust and particle extraction capability

e Compatibility with glass module and bifacial designs

e Integration with downstream framing station



QUALITY & PRODUCTION IMPACT

Impact on Module Quality & Output Consistency

1 2 3
Poor Taping / Trimming Automation Upgrade Optimized Output
e Edge delamination risk e Consistent tape adhesion e |EC-compliant modules
e Framing defects e Precise edge cuts e Uniform appearance
e Certification failure e Reduced operator error e Reliable long-term performance

e Higher field returnrate e Higher line throughput e Lower warranty risk



KEY PROCESS INSIGHT

Key Process Insight: Taping & Trimming

Process Step Taping & Trimming

Function Edge protection, precision cutting, quality control
Automation Level Manual > Semi-automatic - Fully automated
Output Impact Module reliability & production consistency
Production Stage Post-lamination finishing

Scale Threshold Full automation typically justified at >100 MW/year
Source PVKnowHow / Jv.G. Technology GmbH

(® Both taping and trimming are critical finishing steps. Inadequate equipment selection at these stages disproportionately affects
downstream framing quality and module certification outcomes.
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