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QUALIFICATION PLAN/STATUS 

TEST SPECIFICATION 
SAMPLE 

SIZE
RESULTS 

Temperature Cycle 
(TC)* 

JEDEC JESD22-A104 3 x 77 Pass 

ESD - HBM 
ESDA/JEDEC JS-001 

2011 
1 x 18 Pass 

ESD - FICDM JESD22-C101 1 x 24 Pass 

ESD - MM JESD22-A115 1 x 9 Pass 

Latch Up JESD78 1 x 12 Pass 

SHR MIL-STD883, M2007 1 x 29 Pass 

Wirebond Pull MIL-STD883, M2001 1 x 5 Pass 

*Preconditioning (per J-STD-020)  
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FEATURES 
±4000 V HBM ESD 
High common-mode voltage range 

−2 V to +65 V operating 
−5 V to +68 V survival 

Buffered output voltage 
5 mA output drive capability  
Wide operating temperature range: −40°C to +125°C 
Ratiometric half-scale output offset 
Excellent ac and dc performance 

1 μV/°C typical offset drift  
10 ppm/°C typical gain drift 
120 dB typical CMRR at dc  
80 dB typical CMRR at 100 kHz 

Available in 8-lead SOIC 
Qualified for automotive applications 

APPLICATIONS 
Current sensing 

Motor controls 
Transmission controls 
Diesel injection controls 
Engine management 
Suspension controls 
Vehicle dynamic controls 
DC-to-dc converters 
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Figure 1. 

 

GENERAL DESCRIPTION 
The AD8210 is a single-supply, difference amplifier ideal for 
amplifying small differential voltages in the presence of large 
common-mode voltages. The operating input common-mode 
voltage range extends from −2 V to +65 V. The typical supply 
voltage is 5 V. 

The AD8210 is offered in a SOIC package. The operating 
temperature range is −40°C to +125°C. 

Excellent ac and dc performance over temperature keep errors 
in the measurement loop to a minimum. Offset drift and gain 
drift are guaranteed to a maximum of 8 μV/°C and 20 ppm/°C, 
respectively.  

The output offset can be adjusted from 0.05 V to 4.9 V with  
a 5 V supply by using the VREF1 pin and the VREF2 pin. With the 
VREF1 pin attached to the V+ pin and the VREF2 pin attached to 
the GND pin, the output is set at half scale. Attaching both VREF1 
and VREF2 to GND causes the output to be unipolar, starting 
near ground. Attaching both VREF1 and VREF2 to V+ causes the 
output to be unipolar, starting near V+. Other offsets can be 
obtained by applying an external voltage to VREF1 and VREF2. 
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SPECIFICATIONS 
TA = operating temperature range, VS = 5 V, unless otherwise noted. 

Table 1.  
 AD8210 SOIC1   
Parameter Min Typ Max Unit Conditions 
GAIN      

Initial  20  V/V  
Accuracy   ±0.5 % 25°C, VO ≥ 0.1 V dc  
Accuracy Over Temperature   ±0.7 % TA 

Gain Drift   20 ppm/°C  
VOLTAGE OFFSET      

Offset Voltage (RTI)   ±1.0 mV 25°C 
Over Temperature (RTI)   ±1.8 mV TA 
Offset Drift   ±8.0 μV/°C  

INPUT      
Input Impedance      

Differential  2  kΩ  
Common Mode  5  MΩ V common mode > 5 V 
  1.5  kΩ V common mode < 5 V 

Common-Mode Input Voltage Range −2  +65 V Common mode, continuous 
Differential Input Voltage Range  250  mV Differential2 
Common-Mode Rejection  100 120  dB TA, f = dc, VCM > 5 V 
 80 95  dB TA, f = dc to 100 kHz3, VCM < 5 V 
  80  dB TA, f = 100 kHz3, VCM > 5 V 
 80   dB TA, f = 40 kHz3, VCM > 5 V 

OUTPUT      
Output Voltage Range 0.05  4.9 V RL = 25 kΩ 
Output Impedance  2  Ω  

DYNAMIC RESPONSE      
Small Signal −3 dB Bandwidth  450  kHz  
Slew Rate  3  V/μs  

NOISE      
0.1 Hz to 10 Hz, RTI  7  μV p-p  
Spectral Density, 1 kHz, RTI  70  nV/√Hz  

OFFSET ADJUSTMENT      
Ratiometric Accuracy4 0.499  0.501 V/V Divider to supplies 
Accuracy, RTO   ±0.6 mV/V Voltage applied to VREF1 and VREF2 in parallel 
Output Offset Adjustment Range 0.05  4.9 V VS = 5 V 
VREF Input Voltage Range 0.0  VS V  
VREF Divider Resistor Values 24 32 40 kΩ  

POWER SUPPLY, VS      
Operating Range 4.5 5.0 5.5 V  
Quiescent Current Over Temperature   2 mA VCM > 5 V5 
Power Supply Rejection Ratio 80   dB  

TEMPERATURE RANGE      
For Specified Performance −40  +125 °C  

 
1 TMIN to TMAX = −40°C to +125°C. 
2 Differential input voltage range = ±125 mV with half-scale output offset. 
3 Source imbalance < 2 Ω. 
4 The offset adjustment is ratiometric to the power supply when VREF1 and VREF2 are used as a divider between the supplies. 
5 When the input common mode is less than 5 V, the supply current increases. This can be calculated with the following formula: IS = −0.7 (VCM) + 4.2 (see Figure 22). 
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ABSOLUTE MAXIMUM RATINGS 
Table 2.  
Parameter Rating 
Supply Voltage 12.5 V 
Continuous Input Voltage (VCM) −5 V to +68 V 
Reverse Supply Voltage 0.3 V 
ESD Rating  

HBM (Human Body Model) ±4000 V 
CDM (Charged Device Model) ±1250 V 

Operating Temperature Range −40°C to +125°C 
Storage Temperature Range −65°C to +150°C 
Output Short-Circuit Duration Indefinite 

 

Stresses at or above those listed under Absolute Maximum 
Ratings may cause permanent damage to the product. This is a 
stress rating only; functional operation of the product at these 
or any other conditions above those indicated in the operational 
section of this specification is not implied. Operation beyond 
the maximum operating conditions for extended periods may 
affect product reliability.  

 

ESD CAUTION 
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS 
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Figure 2. Pin Configuration 

Table 3. Pin Function Descriptions 
Pin No. Mnemonic 
1 −IN 
2 GND 
3 VREF2 
4 NC 
5 OUT 
6 V+ 
7 VREF1 
8 +IN 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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Figure 3. Typical Offset Drift 
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Figure 4. CMRR vs. Frequency and Temperature  
(Common-Mode Voltage < 5 V) 
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Figure 5. CMRR vs. Frequency and Temperature  
(Common-Mode Voltage > 5 V) 
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Figure 6. Typical Gain Drift 
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Figure 7. Typical Small Signal Bandwidth (Output Voltage (VOUT) =  
200 mV p-p) 
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Figure 10. Differential Overload Recovery (Falling)  
 

INPUT (200mV/DIV)

OUTPUT (2V/DIV)

1µs/DIV 05
14

7
-0

1
5

Figure 11. Differential Overload Recovery (Rising) 
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Figure 15. Common-Mode Response (Rising) 
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Figure 16. Common-Mode Step Recovery Error (Rising) 
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Figure 17. Common-Mode Step Recovery Error (Falling) 
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Figure 18. Output Sink Current vs. Temperature 
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Figure 19. Output Source Current vs. Temperature 
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Figure 20. Output Voltage Range vs. Output Source Current 
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Figure 21. Output Voltage Range from GND vs. Output Sink Current 
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Figure 22. Supply Current vs. Common-Mode Voltage 
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Figure 23. Offset Drift Distribution (μV/°C), SOIC,  
Temperature Range = −40°C to +125°C 
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Figure 24. Gain Drift Distribution (ppm/°C), SOIC,  
Temperature = −40°C to +125°C 
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Figure 25. Offset Distribution (μV), SOIC, VCM = 5 V 
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Figure 26. Offset Distribution (μV), SOIC, VCM = 0 V 
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THEORY OF OPERATION 
In typical applications, the AD8210 amplifies a small differential 
input voltage generated by the load current flowing through a 
shunt resistor. The AD8210 rejects high common-mode voltages 
(up to 65 V) and provides a ground referenced buffered output 
that interfaces with an analog-to-digital converter (ADC). 
Figure 27 shows a simplified schematic of the AD8210. 

The AD8210 is comprised of two main blocks, a differential 
amplifier and an instrumentation amplifier. A load current 
flowing through the external shunt resistor produces a voltage 
at the input terminals of the AD8210. The input terminals are 
connected to the differential amplifier (A1) by R1 and R2. A1 
nulls the voltage appearing across its own input terminals by 
adjusting the current through R1 and R2 with Q1 and Q2. 
When the input signal to the AD8210 is 0 V, the currents in R1 
and R2 are equal. When the differential signal is nonzero, the 
current increases through one of the resistors and decreases in 
the other. The current difference is proportional to the size and 
polarity of the input signal.  

The differential currents through Q1 and Q2 are converted  
into a differential voltage by R3 and R4. A2 is configured as an 
instrumentation amplifier. The differential voltage is converted 
into a single-ended output voltage by A2. The gain is internally 
set with precision-trimmed, thin film resistors to 20 V/V. 

The output reference voltage is easily adjusted by the VREF1 pin 
and the VREF2 pin. In a typical configuration, VREF1 is connected 
to VCC while VREF2 is connected to GND. In this case, the output 
is centered at VCC/2 when the input signal is 0 V.  

ISHUNT

RSHUNT

AD8210

VOUT = (ISHUNT × RSHUNT) × 20
A2

R1 R2

VS

VREF1

VREF2

GND
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Q1 Q2

 
Figure 27. Simplified Schematic  
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MODES OF OPERATION 
The AD8210 can be adjusted for unidirectional or bidirectional 
operation.  

UNIDIRECTIONAL OPERATION 
Unidirectional operation allows the AD8210 to measure  
currents through a resistive shunt in one direction. The basic 
modes for unidirectional operation are ground referenced  
output mode and V+ referenced output mode. 

In unidirectional operation, the output can be set at the negative 
rail (near ground) or at the positive rail (near V+) when the 
differential input is 0 V. The output moves to the opposite rail 
when a correct polarity differential input voltage is applied. In 
this case, full scale is approximately 250 mV. The required 
polarity of the differential input depends on the output voltage 
setting. If the output is set at ground, the polarity needs to be 
positive to move the output up (see Table 5). If the output is set 
at the positive rail, the input polarity needs to be negative to 
move the output down (see Table 6).  

Ground Referenced Output 

When using the AD8210 in this mode, both reference inputs  
are tied to ground, which causes the output to sit at the negative 
rail when the differential input voltage is zero (see Figure 28 
and Table 4). 
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Figure 28. Ground Referenced Output 

Table 4. V+ = 5 V 
VIN (Referred to −IN) VO 
0 V 0.05 V 
250 mV 4.9 V 

 

V+ Referenced Output  

This mode is set when both reference pins are tied to the 
positive supply. It is typically used when the diagnostic scheme 
requires detection of the amplifier and wiring before power is 
applied to the load (see Figure 29 and Table 5). 
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Figure 29. V+ Referenced Output 

Table 5. V+ = 5 V 
VIN (Referred to −IN) VO 
0 V 4.9 V 
−250 mV 0.05 V 
 

BIDIRECTIONAL OPERATION 
Bidirectional operation allows the AD8210 to measure currents 
through a resistive shunt in two directions. The output offset 
can be set anywhere within the output range. Typically, it is set 
at half scale for equal measurement range in both directions. In 
some cases, however, it is set at a voltage other than half scale 
when the bidirectional current is nonsymmetrical. 

Table 6. V+ = 5 V, VO = 2.5 V with VIN = 0 V 
VIN (Referred to –IN) VO 
+125 mV  4.9 V 
−125 mV  0.05 V 
 

Adjusting the output can also be accomplished by applying 
voltage(s) to the reference inputs. 
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External Referenced Output 

Tying both VREF pins together to an external reference produces 
an output offset at the reference voltage when there is no 
differential input (see Figure 30). When the input is negative 
relative to the −IN pin, the output moves down from the 
reference voltage. When the input is positive relative to the  
−IN pin, the output increases.  
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Figure 30. External Reference Output 

Splitting an External Reference 

In this case, an external reference is divided by two with  
an accuracy of approximately 0.2% by connecting one  
VREF pin to ground and the other VREF pin to the reference 
voltage (see Figure 31). 

Note that Pin VREF1 and Pin VREF2 are tied to internal precision 
resistors that connect to an internal offset node. There is no 
operational difference between the pins. 

For proper operation, the AD8210 output offset must not be set 
with a resistor voltage divider. Any additional external 
resistance could create a gain error. A low impedance voltage 
source must be used to set the output offset of the AD8210. 
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Figure 31. Split External Reference 

Splitting the Supply 

By tying one reference pin to V+ and the other to the GND pin, 
the output is set at midsupply when there is no differential input 
(see Figure 32). This mode is beneficial because no external 
reference is required to offset the output for bidirectional 
current measurement. This creates a midscale offset that is 
ratiometric to the supply, meaning that if the supply increases 
or decreases, the output still remains at half scale. For example, 
if the supply is 5.0 V, the output is at half scale or 2.5 V. If the 
supply increases by 10% (to 5.5 V), the output also increases by 
10% (2.75 V). 
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Figure 32. Split Supply 
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INPUT FILTERING 
In typical applications, such as motor and solenoid current 
sensing, filtering at the input of the AD8210 can be beneficial  
in reducing differential noise, as well as transients and current 
ripples flowing through the input shunt resistor. An input low-
pass filter can be implemented as shown in Figure 33.  

The 3 dB frequency for this filter can be calculated by  

FILTERFILTER CR
f




2π2
1

dB3_  (1) 

 

Adding outside components, such as RFILTER and CFILTER, 
introduces additional errors to the system. To minimize these 
errors as much as possible, it is recommended that RFILTER be 
10 Ω or lower. By adding the RFILTER in series with the 2 kΩ 
internal input resistors of the AD8210, a gain error is 
introduced. This can be calculated by 















FILTERR
ErrorGain

kΩ2
kΩ2

100100(%)   (2) 
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Figure 33. Input Low-Pass Filtering  
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APPLICATIONS INFORMATION 
The AD8210 is ideal for high-side or low-side current sensing. 
Its accuracy and performance benefits applications, such as  
3-phase and H-bridge motor control, solenoid control, and 
power supply current monitoring.  

For solenoid control, two typical circuit configurations are used: 
high-side current sense with a low-side switch, and high-side 
current sense with a high-side switch. 

HIGH-SIDE CURRENT SENSE WITH A LOW-SIDE 
SWITCH 
In this case, the PWM control switch is ground referenced. An 
inductive load (solenoid) is tied to a power supply. A resistive 
shunt is placed between the switch and the load (see Figure 34). 
An advantage of placing the shunt on the high side is that the 
entire current, including the recirculation current, can be meas-
ured because the shunt remains in the loop when the switch is 
off. In addition, diagnostics can be enhanced because short circuits 
to ground can be detected with the shunt on the high side. 

0
51

4
7-

0
10

INDUCTIVE
LOADCLAMP

DIODE

BATTERY

SHUNT

SWITCH

NC = NO CONNECT

5V

+IN VREF1 +VS OUT

–IN GND VREF2 NC

AD8210

0.1µF

 
Figure 34. Low-Side Switch 

In this circuit configuration, when the switch is closed, the 
common-mode voltage moves down to the negative rail. When 
the switch is opened, the voltage reversal across the inductive 
load causes the common-mode voltage to be held one diode 
drop above the battery by the clamp diode. 

HIGH-SIDE CURRENT SENSE WITH A HIGH-SIDE 
SWITCH 
This configuration minimizes the possibility of unexpected 
solenoid activation and excessive corrosion (see Figure 35). In 
this case, both the switch and the shunt are on the high side. 
When the switch is off, the battery is removed from the load, 
which prevents damage from potential short circuits to ground, 
while still allowing the recirculation current to be measured and 
diagnostics to be performed. Removing the power supply from 
the load for the majority of the time minimizes the corrosive 
effects that could be caused by the differential voltage between 
the load and ground. 
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7-
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1

INDUCTIVE
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CLAMP
DIODE

BATTERY

SHUNT

SWITCH

NC = NO CONNECT

5V

+IN VREF1 +VS OUT

–IN GND VREF2 NC

AD8210

0.1µF

 
Figure 35. High-Side Switch 

Using a high-side switch connects the battery voltage to the 
load when the switch is closed. This causes the common-mode 
voltage to increase to the battery voltage. In this case, when the 
switch is opened, the voltage reversal across the inductive load 
causes the common-mode voltage to be held one diode drop 
below ground by the clamp diode. 

H-BRIDGE MOTOR CONTROL 
Another typical application for the AD8210 is as part of the 
control loop in H-bridge motor control. In this case, the AD8210 
is placed in the middle of the H-bridge (see Figure 36) so that it 
can accurately measure current in both directions by using the 
shunt available at the motor. This configuration is beneficial for 
measuring the recirculation current to further enhance the 
control loop diagnostics.  
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–IN GND VREF2 NC

AD8210

0.1µF

 
Figure 36. Motor Control Application 

The AD8210 measures current in both directions as the H-bridge 
switches and the motor changes direction. The output of the 
AD8210 is configured in an external reference bidirectional 
mode (see the Modes of Operation section). 
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OUTLINE DIMENSIONS 
 

CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

COMPLIANT TO JEDEC STANDARDS MS-012-AA

01
24

07
-A

0.25 (0.0098)
0.17 (0.0067)

1.27 (0.0500)
0.40 (0.0157)

0.50 (0.0196)
0.25 (0.0099)

45°

8°
0°

1.75 (0.0688)
1.35 (0.0532)

SEATING
PLANE

0.25 (0.0098)
0.10 (0.0040)

4
1

8 5

5.00 (0.1968)
4.80 (0.1890)

4.00 (0.1574)
3.80 (0.1497)

1.27 (0.0500)
BSC

6.20 (0.2441)
5.80 (0.2284)

0.51 (0.0201)
0.31 (0.0122)

COPLANARITY
0.10

 
Figure 37. 8-Lead Standard Small Outline Package [SOIC_N] 

Narrow Body (R-8) 
Dimensions shown in millimeters and (inches) 

 

ORDERING GUIDE 
Model1, 2 Temperature Range Package Description Package Option 
AD8210YRZ  −40°C to +125°C 8-Lead [SOIC_N] R-8 
AD8210YRZ-REEL −40°C to +125°C 8-Lead [SOIC_N], 13” Tape and Reel R-8 
AD8210YRZ-REEL7 −40°C to +125°C 8-Lead [SOIC_N], 7” Tape and Reel R-8 
AD8210WYRZ −40°C to +125°C 8-Lead [SOIC_N] R-8 
AD8210WYRZ-RL −40°C to +125°C 8-Lead [SOIC_N], 13” Tape and Reel R-8 
AD8210WYRZ-R7 −40°C to +125°C 8-Lead [SOIC_N], 7” Tape and Reel R-8 
 
1 Z = RoHS Compliant Part. 
2 W = Qualified for Automotive Applications. 
 

AUTOMOTIVE PRODUCTS  
The AD8210W models are available with controlled manufacturing to support the quality and reliability requirements of automotive 
applications. Note that these automotive models may have specifications that differ from the commercial models; therefore, designers 
should review the Specifications section of this data sheet carefully. Only the automotive grade products shown are available for use in 
automotive applications. Contact your local Analog Devices account representative for specific product ordering information and to 
obtain the specific Automotive Reliability reports for these models. 

 

 

 

©2006–2018 Analog Devices, Inc. All rights reserved. Trademarks and  
 registered trademarks are the property of their respective owners. 
  D05147-0-10/18(F) 



Liliane Tessa, Reliability

06/11/2018

PCN 18_0092

  

E
v
a
lu

a
ti

o
n

 l
e
v
e
l

 A
 /
 B

 /
 C

Assessment of impact on Supply Chain regarding following aspects

  - contractual agreements

  - technical interface of processability/manufacturability of customer

  - form, fit, function, quality performance, reliability

ID Type of change No Yes
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Headings ANY A2 A3 A4 A5 A6 B1 B2 B3 C1 C2 C3 C4 C5 C6 D1 D2 D3 D4 D5 E2 E3 E4 E5 E7 E9 E10 E11 E12 G1-4 G5 G6 G7 G8

SEM-AN-01 Any change with impact on agreed upon contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-AN-02
Any change with impact on processability/manufacturability at customer, which is not covered in the matrix 

below.
P P

Any change which is not covered in the matrix below, 

but risk assessment at customer is recommended.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Headings DATA SHEET

x SEM-DS-01 Change of datasheet parameters/electrical specification (min./max./typ. values) and/or AC/DC specification P P
Update of data sheet because of technical change of 

the product.

e.g. recommendations for pull-up/pull-down or NC 

pins, MSL
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-DS-02 Correction of data sheet / errata I P

No technical change of the product, only correction 

in description (wording, drawing, …).

(I): In case of editorial changes. 

(P): In case of impact on product integrity.

(I): e.g. correction of typo

(P): e.g. datasheet correction because of new 

information about component behavior.

A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-DS-03 Specification of additional parameters I P

Description of a new not previously covered 

parameter. No technical change of the product.

(I): Definition of new parameter which was not 

documented before.

(P): Not known as single change. Only in 

combination with other changes. 

(I): e.g. adding new tested parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Headings DESIGN

SEM-DE-01 Design changes in active elements. 
1
) P P

Any device relevant changes in design / layout of 

elements with effect on data sheet
1
) Not included: 

Modification to adjust product parameter within 

specified process window and design rules.

e.g. change of ESD structure

e.g. add / remove a transistor in layout 
A Please check if data sheet is affected (SEM-DS-01). - ● - - ● ● M - ● ● D,J - - - - - - D D D D D ● ● ● ● ● ● ● ● - - F - - - - ●

x SEM-DE-02 Design changes in routing . 
2
) P P

Any change of wiring between elements in chip 

design / layout with effect on data sheet.
2
) Not included: 

Modification to adjust product parameter within 

specified design rules.

e.g. mask changes in metal fix for corrective action 

(based on external 8D report)
C

A: Impact on EMC behavior cannot be evaluated / excluded on 

component level.

A: If impact on electrical function is not excluded on component 

level.

Please check if data sheet is affected (SEM-DS-01).

- ● - - - A M - - - - - - - - - - - - - - - ● ● ● ● ● ● ● - - - - - - - - ●

SEM-DE-03 Die shrink 
3
) P P

Shrink of active area.
3
) Not included: sawing street/kerf/scribe line

Typical shrink of die. A
Please check if change in process technology (SEM-PW-09) is 

also affected.

In case of Cu wire product please consider AEC-Q006.

- ● - ● ● - M - ● ● D,J - - - - - - ● ● ● ● ● ● ● ● ● ● ● ● ● - - - - - - - ●

SEM-DE-04 Firmware modification I P

Integrated software by design or memory as defined 

by supplier.

(I): Firmware modification or update without effect of 

functional performance at the customer (bug fix).

(P): Firmware modification or update with effect of 

functional performance at the customer.

(I): e.g. addition of Firmware opportunities

(P): e.g. bug fix with impact on functional 

performance

A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Headings PROCESS - WAFER PRODUCTION

SEM-PW-01 New / change of wafer substrate material P P New wafer material.

e.g. different wafer material to currently released 

material (like change from EPI material into non-EPI 

material)

C In case of Cu wire product please consider AEC-Q006. - - ● - - - - - - - - - - - - - - - - - - - - - - ● ● - - - - - - - - - - ● Qualification effort acc. AEC-Q100: see diffusion/doping

SEM-PW-02 New wafer diameter P P
Change of wafer diameter resulting in equipment and 

process changes.
C Impact on changes in SEM-PW-09 and/or SEM-EQ-01. ● ● - - - E M - ● ● - E E - - - - - - - ● - E E E ● - - - - - - - - - - - ●

AEC-Q100: "For broad changes that involve multiple attributes (e.g., site, materials, 

processes), refer to section A1.3 of this appendix and section 2.3 of Q100, which allows for 

the selection of worst-case test vehicles to cover all the possible permutations."

SEM-PW-03 New final wafer thickness P P Change in final wafer thickness. e.g. change in final chip/die thickness C

A: If thermal conductivity is affected (like MOSFET; IGBT, BGA 

package, stacked dies, …)

A: If impact on EMC or ESD behavior cannot be evaluated / 

excluded on component level.

In case of Cu wire product please consider AEC-Q006.

- ● - - - E M - ● ● - E E - - - - - - - ● - E E E ● - - - - - - - - - - - ●

SEM-PW-04 Change of electrically active doping/implantation element P P
Change in electrically active doping / implantation 

element resulting in a new technology.
A - ● - - - - M - ● # - - - - - - - - - - ● - ● ● ● ● ● - - - - - - - - - - ●

SEM-PW-05 Change of gate material / dielectrics P P
Change of gate material and / or gate dielectric 

material.
A - ● - - - ● M - ● - D,J - - - - - - - - - ● - ● ● ● ● ● - - - - - - - - - - ●

SEM-PW-06 New / change of backside operation (grinding / metallization) P P

Change of bottom layer of die (between die and 

leadframe). Change in process, material, or 

dimensions necessary.

Alternative see SEM-PW-09

e. g. change from Cr/NiV/Au to Cr/NiV/Ag C

A: If thermal conductivity is affected (like MOSFET; IGBT, BGA 

package, stacked dies, …)

A: If impact on EMC or ESD behavior cannot be evaluated / 

excluded on component level.

- ● - - - ● M - ● - - - - - - - - - - - - - M M ● - ● - - - - H - - H - - ● AEQ-Q100: Applicable to all smart power devices

SEM-PW-07 New / change of metallization / vias / contacts P P
Change in metallization of bondpads, material, layer 

thickness specifically for chip frontside and internal 

layers.

e. g. change from AlSiCu to AlCu

e. g. change in over pad metallization
C In case of Cu wire product please consider AEC-Q006. - ● - ● ● ● M - ● - - ● ● - - - - ● - - - ● - - - ● ● - ● - - - - - - - - ●

SEM-PW-08 New / change of passivation or die coating (without bare die) P P
Change of top layer on die (between mold compound 

and die). 
e. g. addition of polyimide C

Change of intrinsic mechanical stress might influence electrical 

function.

In case of Cu wire product please consider AEC-Q006.

- ● - ● ● ● M - ● #,N D,J ● ● - - - - - ● ● ● ● ● ● ● ● ● - - - - - - - - - - ●

SEM-PW-09
Change in process technology (e. g. process changes like lithography, etch, oxide deposition, diffusion, die 

back surface preparation/backgrind, ...)
-- P

(--): If the change in process technology does not 

influence the integrity of the final product.

(P): If the change in process technology can  

influence the integrity of the final product.

(--): e.g. change from wet to dry etching, 

e. g. change from horizontal to vertical oven for 

oxidation

(P): e.g. change of layer thickness

A
Please also check changes described under EQUIPMENT.

Please check if change is described by specific type of change in 

this matrix.

● ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Qualification effort depends on type of change.

SEM-PW-10 Process integrity: tuning within specification -- P

Variation within process specification

(--):  If tuning within process specification does not 

influence the integrity of the final product.

(P): If remaining risk on product specification is 

anticipated.

(--): e.g. process control C Please check if DATA SHEET is affected. 

Please check if SEM-PW-09 is affected.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

SEM-PW-11 Change of wafer supplier. -- P
(--): If no remaining risk in supply chain exist

(P): If the change of wafer supplier can  influence the 

integrity of the final product.

(--): e.g. change of wafer supplier with same 

material composition.

e.g. same material composition and does not 

influence electrical behavior.

(P): e.g. new supplier with impact on substrate 

material and / or electrical behavior. 

C

Not on component, tested on test structure (typical for IC).

Interaction on component level for discrete components expected.

In case of SOI substrate HF properties have to be qualified. 

Please check if SEM-PW-01 and SEM-DS-01 is affected.

- - ● - - - - - - - - - - - - - - - - - - - - - - ● - - - - - - - - - - - ●

Qualification for IC & µ-Controller difficult on product level. Characterisation on wafer level 

only on test structure.

AEC-Q100: "For broad changes that involve multiple attributes (e.g., site, materials, 

processes), refer to section A1.3 of this appendix and section 2.3 ofQ100, which allows for the 

selection of worst-case test vehicles to cover all the possible permutations."

SEM-PW-12 Change of specified wafer process sequence (deletion and/or additional process step) -- P

Any change which is not covered by another type of 

change. Risk is to be assessed.

(--): No Risk for Supply chain.

(P): Risk for Supply chain (influence on product 

integrity)

(--): e.g. change of cleaning process in wafer 

production

(P): e.g. additional sinker implantation after 

standard implantation (to protect circuit against 

interference impulses). 

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-PW-13 Move of all or part of wafer fab to a different location/site/subcontractor P P
Wafer fab transition with additional changes 

(described above).
e.g. dual source / fab strategy A In case of Cu wire product please consider AEC-Q006. ● ● - ● ● ● M - ● ● J ● ● - - - - ● ● ● ● ● ● ● ● ● - - - - - H - - H - - ●

AEC-Q100: "For broad changes that involve multiple attributes (e.g., site, materials, 

processes), refer to section A1.3 of this appendix and section 2.3 of Q100, which allows for 

the selection of worst-case test vehicles to cover all the possible permutations."

PCN number:
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MATERIAL PERFORMANCE TEST RESULTS (on the basis of AEC-Q100 Revision H) 

includes integrated circuits (e.g. ASICs, µ-Controler, memories, voltage regulators, smart power devices, logic devices, analog 
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Mark change 
with an  "x"

AEC-Q100 Revision H



SEM-PW-14 Lithography -- P

Change in process technique for lithographic 

process and material

(--): If the change in process technology does not 

influence the integrity of the final product.

(P): If the change in process technology can  

influence the integrity of the final product.

(--): e.g. exchange of defect mask

(P): e.g. change from E-beam process to X-ray 

process

e.g. change from contact into projection mode

C Please also check changes described under EQUIPMENT. - ● - ● - ● M - ● # - ● ● - - - - - - - ● - - - - ● - - - - - - - - - - - ●

SEM-PW-15 Oxide / Interlayer Dielectric -- P

Change in process technique for oxide / interlayer 

dielectric process

(--): If the change in process technology does not 

influence the integrity of the final product.

(P): If the change in process technology can  

influence the integrity of the final product.

A Please also check changes described under EQUIPMENT. - ● - - - ● M - ● #,N D,J - ● - - - - - ● ● ● ● ● ● ● ● ● - - - - - - - - - - ●

Headings BARE DIE

SEM-BD-01 New final wafer thickness P P Change in final wafer thickness. Change in final chip/die thickness A In case of Cu wire product please consider AEC-Q006. - ● - - - E M - ● ● - E E - - - - - - - ● - E E E ● - - - - - - - - - - - ●

SEM-BD-02 New / change of frontside metallization P P
Change in bondpads, material, pad pitch, surface 

changes, layer thickness

e. g. change from AlSiCu to AlCu

e. g. change in over pad metalization
B In case of Cu wire product please consider AEC-Q006. - ● - ● ● ● M - ● - - - - - ● - - - - - - - - - - ● ● - ● - - - - - - - - -

SEM-BD-03 New / change of backside metallization P P
Change of bottom layer of die (between die and 

leadframe). Change in process, material, or 

dimensions.

e. g. change from Cr/NiV/Au to Cr/NiV/Ag A - ● - - - ● M - ● - - - - ● ● - - - - - - - - - - ● ● - ● - - - - - ● - - ●

SEM-BD-04 Change of wafer setup or number of possible good dies on wafer. I P

Needed information for pick & place machine.

(I): amount of possible good dies on wafer

(P): influence on wafer setup and wafer mapping

(I): e.g. change from 350 to 240 good dies on wafer

(P): e.g. information change for pick & place 

machine.

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-BD-05 Change of optical appearance of wafer edge region (like imide coverage or edge exclusion) I P

Selection of dies in wafer edge region which have full 

electrical functionality. 

(I): in case of wafer edge is affected only

(P): in case of single die is affected

(I): e.g. appearance of wafer edge (rounded instead 

of square)

(P): e.g. polyimide as new coating on die

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

SEM-BD-06 Die scribe or separation I P

Needed information for sawing and pick & place 

machine.

(I): If the change in sawing process does not 

influence the integrity of the final product.

(P): in case if product is delivered on wafer

(I): e.g. if product is delivered as known good die (in 

tape and reel)

(P): e.g. information change for pick & place 

machine.

e.g. information change for sawing machine.

B Please check if SEM-BD-04 is affected. - ● - ● ● ● M - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-BD-07 Die Preparation / Clean -- P

Change in process technique for die preparation / 

cleaning

(--): If the change in process does not influence the 

integrity of the final product.

(P): If impact on product integrity is anticipated.

(--): e.g. change of cleaning time.

(P): e.g. change in cleaning procedure after change 

of sawing equipment.

B Please check if SEM-BD-06 is affected. - ● - ● ● - M - ● - - ● ● - - - - - - - - - - - - - - - - - - - - - H - - -

SEM-BD-08 New / change of passivation or die coating P P Change of top layer on die.
e.g. addition of polyimide

e.g. change of polyimide thickness
B In case of Cu wire product please consider AEC-Q006. - ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Headings PROCESS - ASSEMBLY

SEM-PA-01 Change in critical dimensions of package P P Change in dimensions of existing package.
e. g. changes in package dimensions (further 

development).
B - ● - ● ● ● M ● ● ● - ● ● ● ● T ● - - - - - ● ● - ● - - ● - L H - - H H - -

SEM-PA-02 Change of leadframe base material P P New leadframe material in new composition.
e. g. change from alloy42 to copper

e. g. change between two different copper alloys
B In case of Cu wire product please consider AEC-Q006. - ● ● - ● ● M ● - - - - ● ● ● - ● - - - - - - - - - - - ● - L H - - H - G -

SEM-PA-03 Change in leadframe dimensions P P

Change in leadframe dimensions which has impact to 

the specified electrical parameter acc. data sheet or 

specification (e.g. heat sink, pin dimensions, die 

paddle size, ...)

Not included: Variation within specification.

e. g. change in lead frame geometry B

ESD investigations are only necessary if internal ground and 

power supply connection of leadframe is affected.

A: If impact on EMC behavior cannot be evaluated / excluded on 

component level.

In case of Cu wire product please consider AEC-Q006.

- ● - - ● ● M - - - - - - ● ● - ● ● - - - - - - - - - - ● - L H - - - - - -

SEM-PA-04 Change of lead frame finishing material / area (internal) P P
Change of surface material of die attach pad and 

second bond area (e.g. influence in adhesion to mold 

compound, wedge bond reliability)

e. g. change from Ag flash to NiP protection layer

e. g. change from Ag spot to Au spot

e. g. increase of silver plating area

C In case of Cu wire product please consider AEC-Q006. - ● ● ● ● ● M ● - - - - C ● - - ● - - - - - - - - - - - - - L H - - H - - - For wire bond strengh test: Pre- & Post-process change comparison to evaluate

process change robustness (AEC-Q101).

SEM-PA-05 Change of lead and heat slug plating material/plating thickness (external) P P
Change in material and / or process resulting in a 

new technology (e.g. pure tin).

e.g. change in heat slug stack

e.g. change from Sn into Ni/Pd/Au

e.g. change of layer thickness 

B - ● ● ● ● ● M ● - - - - C ● - - ● - - - - - - - - - - - - - L H - - H - - -

SEM-PA-06 Bump Material / Metal System (internal) P P Stack die or die to substrate (flip chip)
e. g. change to Pb-free material

e. g. change of copper pillars
C - ● ● ● ● ● M ● ● - - - - - ● ● - - - - - - - - - - - - - ● L - - - - - - -

SEM-PA-07 Die attach material P P
Change of die attach material and / or process  

resulting in a new technology (e.g. soft solder, epoxy, 

etc.) 

C

A: If impact on EMC behavior cannot be evaluated / excluded on 

component level (if die attach has impact on electrical 

conductivity).

In case of Cu wire product please consider AEC-Q006.

- ● ● ● ● ● M - ● - - - - - - - - ● - - - - - - - ● - - ● - L H - - H H - ●

SEM-PA-08
Change of wire bonding

P P
Material, diameter, change in bonding diagram and / 

or change in process resulting in a new technology.

e.g. change from Au to Cu material

e.g. change from 25µm to 23µm diameter

e.g. change from single to double bond

e.g. change from stich bond to stich on ball bond.

C

A: In case of bond diagram change and EMC cannot be evaluated 

on component level.

Please also check changes described under 

SEM-EQ-01.

In case of Cu wire bonding please consider AEC-Q006.

● ● ● ● ● ● Q ● - - - ● ● - - - - ● - - - - - - - M - - ● - - H - - - - - ●

Parameter Analysis: Strictly required only for Power devices.

In general: Site audit for material change with impact on bondprocess (e.g. from Au to Cu) 

recommended.

AEC-Q100: "For broad changes that involve multiple attributes (e.g., site, materials, 

processes), refer to section A1.3 of this appendix and section 2.3 of Q100, which allows for 

the selection of worst-case test vehicles to cover all the possible permutations."

SEM-PA-09 Substrate / Interposer P P Change of BGA substrate e.g. changes in routing B

A: Impact on EMC behavior cannot be evaluated / excluded on 

component level.

A: If impact on electrical function is not excluded on component 

level.

In case of Cu wire product please consider AEC-Q006.

- ● ● ● ● ● M ● ● - - ● ● - - T - ● - - - - - - - - - ● - - L H - - H H - -

SEM-PA-10 Die Overcoat / Underfill -- P

Supporting layers for complex packages like flip chip 

and / or change in process resulting in a new 

technology.

(--): If change does not influence the integrity of the 

final product.

(P): If impact on product integrity is anticipated.

(--): e.g. change of dispensing speed

(P): e.g. change of underfill material 
C - ● ● ● ● ● M ● ● - - - - - - - - - - - - - - - - - - - - ● - - - - - H - -

SEM-PA-11 Change of mold compound / encapsulation material P P Change of mold compound / encapsulation material.
e.g. change to green mold compound

e.g. change of filler particles
B

A: impact on thermo-mechanical stress caused by mismatch of 

mold compound, interconnecting technology and carrier is evident 

anticipated (specific for Power Devices).  

A: in case of high frequency signals (> 3GHz) it should be 

assessed if possible changes in permeability of mold compound 

could affect signal behavior (e.g. digital signal processor).

In case of Cu wire product please consider AEC-Q006.

- ● ● ● ● ● M ● ● ● - - - ● ● - ● - - - - - - - - - - - - ● L - - - - - - -

SEM-PA-12 Change of hermetic sealing P P
Affected areas are material and process of hermetic 

(e.g. ceramic ) packages, capped die and sealed 

devices (e.g. pressure sensors) 

e.g. change of sealing material for RoHS B
A: impact on EMC behavior cannot be evaluated / excluded on 

component level (if encapsulation / sealing has impact on electrical 

conductivity).
- ● ● - ● ● - ● - - - - - - ● - ● ● - - - - - - - - - - - - - ● - ● - ● - -

SEM-PA-13 Change of product marking I P

Change of marking on device and / or change in 

process resulting in a new technology..

(I): If change does not influence the integrity of the 

final product.

(P): If impact on product integrity is anticipated.

(I): e.g. change of appearance (additional marking)

(P): e.g. change from inked marking to laser 

marking

e.g. marking of pin 1

B - ● - - - - - - - - - - - B - - - - - - - - - - - - - - - - - - - - - - - -

SEM-PA-14
Change in process technology

(e.g. sawing, die attach, bonding, molding, plating, trim and form, lead frame preparation,  …)
-- P

(--): If the change in process technology does not 

influence the integrity of the final product.

(P): If the change in process technology can  

influence the integrity of the final product.

(P): e.g. change from ball bond to stitch B

Please also check changes described under 

SEM-EQ-01.

Please check if change is described by specific type of change in 

this matrix.

- ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-PA-15 Process integrity: tuning within specification -- P

Variation within process specification

(--): If tuning within process specification does not 

influence the integrity of the final product.

(P): If impact on product specification is anticipated.

(--): e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-PA-16 Change of direct material supplier -- P

Change of suppliers for direct materials which are 

used in assembly process (BOM).

(--): If change does not influence the integrity of the 

final product.

(P): If impact on product integrity is anticipated.

(--): e.g. change of wire material supplier.

(P): e.g. change to new mold compound supplier

e.g. additional leadframe supplier with specific 

leadframe manufacturing technology

C Please check if material is changed! - - ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - See change of material.

SEM-PA-17 Change of specified assembly process sequence (deletion and/or additional process step) -- P

(--): no influence in final product integrity or 

specified sequence

(P): influence in final product integrity or specified 

sequence

(--): e.g. additional cleaning step 

e.g. deletion of optical inspection

(P): e.g. change lead finishing pre trim & form to 

post trim & form

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Qualification depends on specific change.

SEM-PA-18 Move of all or part of assembly to a different location/site/subcontractor. P P Assembly transfer or relocation e.g. dual source / fab strategy C

A or B: impact on other type of changes described under 

PROCESS  ASSEMBLY and SEM-EQ-01.

In case of Cu wire product please consider AEC-Q006.

● ● - ● ● ● M - ● ● - ● ● ● ● T ● - - - - - - - - ● - - - - L H - - H H G ●

Whisker tests have to be done on monitoring basis!

AEC-Q100: "For broad changes that involve multiple attributes (e.g., site, materials, 

processes), refer to section A1.3 of this appendix and section 2.3 of Q100, which allows for 

the selection of worst-case test vehicles to cover all the possible permutations."

SEM-PA-19 Die scribe or separation -- P

Separation process from single wafer to dies. 

(--): If the change in process does not influence the 

integrity of the final product.

(P): If impact on product integrity is anticipated.

(--): e.g. change of kerf width

(P): e.g. change from sawing to laser cut
C - ● - ● ● ● M - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



SEM-PA-20 Die Preparation / Clean -- P

Change in process technique for die preparation / 

cleaning

(--): If the change in process does not influence the 

integrity of the final product.

(P): If impact on product integrity is anticipated.

(--): e.g. change of cleaning time. C - ● - ● ● - M - ● - - ● ● - - - - - - - - - - - - - - - - - - - - - H - - -

SEM-PA-21 Molding / Encapsulation process -- P

Change in process technique for molding / 

encapsulation.

(--): If the change in process does not influence the 

integrity of the final product.

(P): If impact on product integrity is anticipated.

(--): e.g. tuning within process specification C - ● - ● ● ● M ● ● - - - - ● ● - ● - - - - - - - - - - - - - L - - - - - - -

Headings PACKING/SHIPPING

SEM-PS-01 Packing/shipping specification change P P Packing/shipping specification change.  * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-PS-02 Dry pack requirements change P P
Change of dry pack requirements (e.g. change of 

MSL)
 *

-
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-PS-03 Change of carrier (tray, reel) P P Change of carrier (tray, reel) B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEM-PS-04 Change of labelling I P

Change of labelling also on reel.

(I): Change of material label without impact on 

barcode.

(P): Changes of material label information which 

affects data processing at customer.

(I) e.g. additional information (RoHS stamp)

(P) e.g. change of defined nomenclature for data 

processing

B

-

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Headings EQUIPMENT

SEM-EQ-01
Production from a new equipment/tool which uses a different basic technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not already 

covered above.

Change from single wafer to batch process (e.g. 

over pad metalization)

e.g. dambar cutting (mechanical to laser cutting)

A - - - - - - - - - - - - - - - - - - - - - - - - - ● - - - - - - - - - - - - Affected process change is to check.

SEM-EQ-02
Production from a new equipment/tool which uses the same basic technology (replacement equipment or 

extension of existing equipment pool) without change of process.
-- P

PCN required for dedicated equipment for sensitive 

component production.

(--): If change does not influence the integrity of the 

final product.

(P): If impact on product integrity is anticipated.

(--): e.g. extension of existing equipment pool

(P): e.g. extension of dedicated equipment in case 

basic technology still need to be proven

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

SEM-EQ-03 Change in final test equipment type that uses a different technology. P P
Change of tester (only in case of bare die: final test 

means wafer test.)
e. g. change tester equipment from LTX to Teradyne C - - - - - - - - - - - - - - - - - - - - - - - - - ● - - - - - - - - - - - ● Gage R&R / delta correlation

Headings TEST FLOW

SEM-TF-01 Move of all or part of electrical wafer test and/or final test to a different location/site/subcontractor P P
Tester transfer or relocation. 

Check impact on SEM-AN-01
Dual source strategy C ● - - - - - - - - - - - - - - - - - - - - - - - - ● - - - - - - - - - - - ● Gage R&R / delta correlation

Headings Q-GATE

SEM-QG-01

Change of the test coverage/testing process flow used by the supplier to ensure data sheet compliance 

(e.g. elimination/addition of electrical measurement/test flow block; relaxation/enhancement of monitoring 

procedure or sampling)

-- P

e.g. test flow block, reduction from three temperature 

measurements to two temperature measurements, 

change in burn in / run in process.

(--): If change does not influence the integrity of the 

final product.

(P): If impact on product integrity is anticipated.

(--): e.g. test implemented without customer 

requirement

(P): e.g. reduction from three temperature 

measurements to two temperature measurements

e.g. change in burn in / run in process.

C ● - - - - - - - - * - - - - - - - - - - - - - - - ● - - - - - - - - - - - ●
Parameter Analysis: Delta correlation

* For "burn in" changes ELFR recommended 

A - ● - - - A M - - - - - - - - - - - - - - - ● ● ● ● ● ● ● - - - - - - - - ● -

- ● - - - A M - - - - - - - - - - - - - - - ● ● ● ● ● ● ● - - - - - - - - ●
-

x x x x x x x x x

-- Not required.

I Information Note required.

P PCN required.

 

CONDITIONS

A Only for peripheral routing

B For symbol rework, new cure time, temp

C If bond to leadfinger

D Design rule change

E Thickness only

F MEMS element only

G Generic Data available

H Hermetic only

J EPROM or EEPROM

L Lead free

M For devices requiring PTC

N Passivation and gate oxide

P Passivation and interlevel dielectric

Q Wire diameter decrease

T Only for Solder Ball SMD

# Only from non-100% burned-in parts

* For "burn in" changes IOL or ELFR recommended

=> Please mark 'NO' with 'x', default is 'YES'

A letter or "●" indicates that performance of that stress test should be considered for the appropriate process change.

A letter or "●" indicates that performance of that stress test should be considered for the appropriate process change.

Tests, which should be considered for the appropriate process change after selection of condition table.

Reason for exception of tests and/or usage of generic data: 

Tests, which should be considered for the appropriate process change.

Suppliers performed tests (mark with an 'X' for done  or 'G' for generic) 

This product is exempt from short circuit characterization. Although there is a clamp inside the part that limits the short-circuit current, this product is not a “smart power device” and it does not have any of the follow features: Latching protection, Auto-Restart protection or Over-Temperature Protection. This product does 

not require PTC (maximum rated power < 1 watt, ∆TJ < 40ºC, and it is not designed to drive inductive loads)
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Assessment of impact on Supply Chain regarding following aspects

  - contractual agreements

  - technical interface of processability/manufacturability of customer

  - form, fit, function, quality performance, reliability

Selection of

 component
ID Type of change No Yes 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 27 29 30 31 32 33 34 35

NETWORKS & RESISTORS
Headings NETWORKS & RESISTORS

NETWORKS & RESISTORS ANY

NETWORKS & RESISTORS
PAS-RES-AN-01 Any change with impact on special customer characteristics/contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS

PAS-RES-AN-02 Any change with impact on processability/manufacturabiliy at customer, which is not covered in 

the matrix below.
P P Technical interface means component terminals. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● -

NETWORKS & RESISTORS DATASHEET

NETWORKS & RESISTORS

PAS-RES-DS-01
Change of datasheet parameters/electrical specification (min./max./typ. values) and / or AC/DC 

specification
P P

Change of application relevant 

information 

Not included: Editorial changes.

e.g. tighten of electrical parameter distribution A
Risk assessment depending on change 

for each application.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS

PAS-RES-DS-02 Correction of data sheet I P

No technical change of the product, only 

correction in description (wording, 

drawing, …)

(I): In case of editorial changes.

(P): In case of impact on product 

integrity.

e.g. data sheet correction because of new 

information about component behavior
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS

PAS-RES-DS-03 Specification of additional parameters I P

Description of a new not previously 

covered parameter. 

No technical change of the product.

(I): no influence

(P): Risk assessment depending on 

change for each application to provide 

evidence of additional parametes (stat. 

evaluation)

e.g. adding new (tested) parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS
Headings

MATERIAL

NETWORKS & RESISTORS
PAS-RES-MA-01 Change of material composition - Ink/Wire material of Resistor element P P Change of Ink / Wire material e.g. resistor paste, NiCr, resistor wire C - ● ● ● ● - - - ● - - W - - - - ● F - B - ● ● - R - - - - - - - - - - ●

NETWORKS & RESISTORS

PAS-RES-MA-02 Change of material composition - Ink/Wire material of Terminal element P P Change of Ink / Wire material
e.g.  AgPd paste, Ag paste,  lead wire , NiCr for 

side termination
B - ● ● ● ● - - - ● - - W - - - - ● F - B - ● ● - R - - - - - - - - - - ●

NETWORKS & RESISTORS
PAS-RES-MA-03 Change of material composition - Package/ Mold P P Change of Package e.g. for chip res.: final coating, epoxy B - ● ● ● ● - ● ● - ● ● ● ● - ● - ● ● - - ● ● ● - R - - - - - - - - - - - Check whether AOI at tier 1 can be 

affected.

NETWORKS & RESISTORS
PAS-RES-MA-04 Change of material composition - Passivation P P Change of Passivation /Inner protection e.g. change of glass C - ● ● ● ● - ● ● ● - - - ● - - - ● - - - ● - - - R - - N - - - - - - - -

NETWORKS & RESISTORS PAS-RES-MA-05 Change of material composition - Substrate matreial P P Change of substrate material C - ● ● - ● - ● ● ● - - ● - - - ● ● - ● B - ● ● - - - - - - - - - - - - ●

NETWORKS & RESISTORS

PAS-RES-MA-06 Change of supplier of material - P
Change to a new or additional material 

supplier at component manufacturer.
e.g. for 2nd source purpose C - ● ● - ● - ● - - - ● ● ● - - ● ● ● - B ● - - - R - - N - - - - - - - ●

Assumption material specification 

remains unchanged. Otherwise see 

change of material.

NETWORKS & RESISTORS DESIGN

NETWORKS & RESISTORS PAS-RES-DE-01 Changes of termination, surface finish, shape, color, appearance or dimension structure I P Change of package B - ● - ● ● - ● ● - ● ● ● ● - ● ● ● ● ● - ● ● ● - R - - - - - - - - - - -

NETWORKS & RESISTORS PAS-RES-DE-02 Changes of inner construction - Passivation - P Change of passivation/Inner protection e.g.  change of glass, laquer, epoxy, ... C - ● - ● ● - ● ● ● - - - ● - - - ● - - - ● - - - R - - N - - - - - - - -

NETWORKS & RESISTORS
Headings

PROCESS

NETWORKS & RESISTORS

PAS-RES-PR-01 Changes in process technology or manufacturing methods - Ink Fire - P Change of ink fire process

e.g. change of firing profile

e.g. change from normal atmospher to nitrogen 

atmospher

C ● ● - - ● - - - ● - - R - - - - - - - B - - - - - - - - - - - - - - - ●

NETWORKS & RESISTORS PAS-RES-PR-02 Changes in process technology or manufacturing methods - Ink Print - P Change of ink print process C ● ● - ● ● - - - ● - - R - - - - ● - - B - R R - R - - - - - - - - - - ●

NETWORKS & RESISTORS PAS-RES-PR-03 Changes in process technology or manufacturing methods - Trim - P Change of trim process e.g. change from mill trimming to laser trimming C ● ● - - - - - ● ● - - - - - - - - - - B - - - - - - - - - - - - - - - ●

NETWORKS & RESISTORS PAS-RES-PR-04 Changes in process technology or manufacturing methods - Lead Form - P Change of lead form process e.g. change from bending to punching B ● ● - - - - - ● - ● ● ● - - - - - - ● B - - - - - - - N - - - - - - - ●

NETWORKS & RESISTORS
PAS-RES-PR-05 Changes in process technology or manufacturing methods - Termination Attach - P Change of termination attach process

e.g. chip resistors: electroplating process

e.g. welding of leads for through put devices.
B ● ● - - - - - ● - - - ● - ● - ● - - - B - - - - - - - N - - - - - - - ●

NETWORKS & RESISTORS
PAS-RES-PR-06 Changes in process technology or manufacturing methods - Marking - P Change of marking process e.g. change from tampon printing to laser marking B ● ● - - - - - - - ● - - ● - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS PAS-RES-PR-07 Changes in process technology or manufacturing methods - Molding - P Change of molding process B ● ● - ● ● - ● ● - ● ● ● ● - ● - ● ● - - ● ● ● - R - - - - - - - - - - -

NETWORKS & RESISTORS PAS-RES-PR-08 Process integrity: tuning within specification - P Variation within process specification. e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS
Headings

PACKING / SHIPPING  -  NEW MATERIAL, CRITICAL DIMENSIONS

NETWORKS & RESISTORS PAS-RES-PN-01 Packing / shipping specification change (loosening of tolerances) P P Change of packing specification. e.g. number of pieces on reel. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS

PAS-RES-PN-02 Dry pack requirements change P P Change of dry pack requirements.
e.g. change of MSL

e.g. change in dry pack assurance (HIC, MBB)
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS

PAS-RES-PN-03 Change of carrier (tray, reel) P P Change of carrier
e.g. change by material

e.g. change by geometry.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS
Headings

PACKING / SHIPPING  -  VISUAL INSPECTION

NETWORKS & RESISTORS

PAS-RES-PV-01 Change of labelling I P Change of labelling, also on reel.
(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS

PAS-RES-PV-02 Change of product marking I P Marking on device.

e.g. change of content of marking

e.g. change of method of marking

e.g. change of appearance of marking

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS

PAS-RES-PV-03 Change of packing/shipping specification P P
Change in packing specification which 

does not described a change of 

dimensions or material of the packing.

e.g. change of documentation in packing 

specification
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NETWORKS & RESISTORS
Headings

LOGISTICS / CAPACITY / TESTING  -  EQUIPMEMENT

NETWORKS & RESISTORS

PAS-RES-EQ-01
Production from a new equipment/tool which uses a different technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not 

already covered above.

Note: Changes affecting the product not 

covered by the table require also a PCN.

e.g. new equipment supplier with different process 

concept
C ● ● - - ● - ● - ● - - - - - - - ● ● - B - - - - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

NETWORKS & RESISTORS

PAS-RES-EQ-02
Production from a new equipment/tool which uses the same basic technology (replacement 

equipment or extension of existing equipment pool)
- P

PCN required for dedicated equipment 

for sensitive component production.

e.g. additional equipment to increase production 

capacity

e.g. replacement of same equipment

C ● ● - - ● - ● - ● - - - - - - - ● ● - B - - - - - - - - - - - - - - - ●

NETWORKS & RESISTORS

PAS-RES-EQ-03 Change in final test equipment type that uses a different technology P P

Change of final test equipment which use 

different technology.

PCN required for dedicated equipment 

for sensitive parameters.

e.g. change of tester platform C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Gage R&R / delta correlation

NETWORKS & RESISTORS
Headings

LOGISTICS / CAPACITY / TESTING  -  PROCESS FLOW

NETWORKS & RESISTORS

PAS-RES-PF-01 Manufacturing site transfer or movement of a part of production process to a different location/site P P
Change of manufacturing site.

Note: Reorganization inside one 

plant/site is not affected!

Movement or transfer of manufacturing site or 

process step(s) to a different location/site.
B ● ● - ● ● - ● ● ● ● ● ● ● - - ● ● ● - B - ● ● - R - - N - - - - - - ● ●

NETWORKS & RESISTORS

PAS-RES-PF-02 Elimination or addition of a manufacturing process step - P
Change of manufacturing process 

sequence.

e.g. washing / cleaning process

e.g. change of order of processes
C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

production flow.

NETWORKS & RESISTORS
Headings

LOGISTICS / CAPACITY / TESTING  -  Q-GATE

NETWORKS & RESISTORS

PAS-RES-QG-01
Change of test coverage used by the supplier to ensure data sheet compliance (e.g., 

elimination/addition of electrical measurement/test flow block, relaxation/enhancement of 

monitoring procedure or sampling)

- P Change of test coverage.

e.g. change from 100% to sample inspection

e. g. test flow block, reduction from three to two 

temperature measurements

e.g. change in burn in/run in process.

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
R (electr. funct.): test coverage.

R (reliability) only for change in burn in 

process.

INDUCTORS
Headings

INDUCTORS

INDUCTORS
Headings

ANY

INDUCTORS PAS-IND-AN-01 Any change with impact on special customer characteristics/contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS
PAS-IND-AN-02

Any change with impact on processability/manufacturabiliy at customer, which is not covered in 

the matrix below.
P P Technical interface means component terminals. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● -

INDUCTORS
Headings

DATASHEET

INDUCTORS

PAS-IND-DS-01
Change of datasheet parameters/electrical specification (min./max./typ. values) and / or AC/DC 

specification
P P

Change of application relevant 

information 

Not included: Editorial changes.
e.g. tighten of electrical parameter distribution

A
Risk assessment depending on change 

for each application.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS

PAS-IND-DS-02 Correction of data sheet I P

No technical change of the product, only 

correction in description (wording, 

drawing, …)

(I): In case of editorial changes.

(P): In case of impact on product 

integrity.

e.g. data sheet correction because of new 

information about component behavior
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS

PAS-IND-DS-03 Specification of additional parameters I P

Description of a new not previously 

covered parameter. 

No technical change of the product.

(I): no influence

(P): Risk assessment depending on 

change for each application to provide 

evidence of additional parametes (stat. 

evaluation)

e.g. adding new (tested) parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS
Headings MATERIAL

Device evaluation

additional to AEC-
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Mark change 
with an  "x"



INDUCTORS

PAS-IND-MA-01 Change of material composition - Bobbin Material P P
Material without magnetic function 

("Spulenkörper") typically made by plastic 

material

e.g. change from Thermoset to Thermoplastic B - ● ● ● ● - - ● ● ● ● - - ● - - ● - - - ● - - - - - - - - - - - - - - -

INDUCTORS
PAS-IND-MA-02 Change of material composition - Core Material P P

Change of core material, which is 

material with magnetic function
e.g. change from NiZn into MnZn A - ● ● ● ● - - - ● ● - - - ● - - ● - - B ● - - - - - - - - - - - - - - ●

INDUCTORS

PAS-IND-MA-03 Change of material composition - Insulation Material P P Change of insulation material
e.g. wire insulation, insulation tapes, …

e.g. change from Polyurethane to Polyamide
C - ● ● ● ● - - ● ● ● - - ● - - ● ● A - B ● - - - - - - - - - - - - - - -

INDUCTORS
PAS-IND-MA-04 Change of material composition - Lead Material P P Change of lead material

e.g. change from tin coverd to non-coverd lead 

material
B - ● - - - - - - ● ● - ● - - ● ● - - ● - - ● ● - - - - - - - - - - - ● -

INDUCTORS

PAS-IND-MA-05 Change of material composition - Mold Compound P P Change of mold compound material
e.g. change to green mold

B - ● ● ● ● - ● ● ● ● - - ● ● - - ● - - B ● - - - - - - - - - - - - - - ●

Electrical function affected if 

mechanical stress distribution 

changes. AOI, wave soldering and 

board coating has to be assessed. 

MSL might change.

INDUCTORS

PAS-IND-MA-06 Change of material composition - Solder Material P P
Change of solder material at internal 

connection.
e.g. change of SnAgCu composition B - ● ● - ● - - - - ● - ● - ● ● ● ● - ● - - ● ● - - - - - - - - - - - ● -

INDUCTORS

PAS-IND-MA-07 Change of material composition - Wire / Foil Material P P
Wire for wounded inductors.

Foil for multilayer inductors (inner 

electrode).

e.g. change of Cu composition B - ● ● ● - - ● ● ● ● - - - - - - - A - B - ● ● - - - - - - - - - - - - ●

PAS-IND-MA-08 Change of material composition - Glue P P Change of glue material e.g. change from glue A into glue B C - ● ● - ● - - ● - ● - - - - ● ● - - ● B - - - - - - - - - - - - - - - ● Considere in case of core-core glue 

the air gap.

INDUCTORS

PAS-IND-MA-09 Change of supplier of material - P
Change to a new or additional material 

supplier at component manufacturer.
e.g. for 2nd source purpose C - ● ● - ● - ● ● - ● ● ● - - - - ● - - B - - - - - - - - - - - - - - - ●

Assumption material specification 

remains unchanged. Otherwise see 

change of material.

INDUCTORS

PAS-IND-MA-10 Change of material composition - Potting Material P P Change of potting material e.g. change from epoxy resin to silicon C
A: If influence on other connections on 

PCB or laquer expected.
- - ● - ● - - ● - ● ● - - - ● ● - - ● B - - - - - - - - - - - - - - - ●

INDUCTORS
Headings

DESIGN

INDUCTORS

PAS-IND-DE-01 Changes of termination, surface finish, shape, color, appearance or dimension structure - Bobbin I P
Material without magnetic function 

("Spulenkörper") typically made by plastic 

material

e.g. construction / dimension change of bobbin B - ● - - ● - - - - ● ● - - ● - - ● ● - B - - - - - - - - - - - - - - - ●

INDUCTORS
PAS-IND-DE-02

Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Lead/Terminals
I P Change of lead/terminals e.g. change from PTH terminals to SMD terminals A - ● - - - - - - - ● ● ● - - ● ● - ● ● - - ● ● - - - - - - - - - - - ● ● Effect regarding EMC relevant for high 

frequency only.

INDUCTORS

PAS-IND-DE-03 Changes of termination, surface finish, shape, color, appearance or dimension structure - Mold I P Change of mold e.g. new mold material with different colour B - ● - - ● - ● ● - ● ● - ● ● - - ● - - B - - - - - - - - - - - - - - - ●
Parameter Analysis only for 

components where mold material has 

magnetic function

INDUCTORS

PAS-IND-DE-04 Changes of inner construction - Core Construction - P
Change of core construction, which is 

material with magnetic function

e.g. change fromdrum core & shield core into pot 

core & cover plate core
A - ● - - ● - - - - ● ● - - ● ● - ● - - B - - - - - - - - - - - - - - - ●

INDUCTORS

PAS-IND-DE-05 Changes of inner construction - Insulation System - P Change of insulation system
e.g. wire insulation, insulation tapes, …

e.g. change from Polyurethane to PTFE (Teflon)
C - ● - ● - - - ● ● ● ● - ● - - ● - A - B - - - - - - - - - - - - - - - -

PAS-IND-DE-06 Changes of inner construction - Wire / Foil Construction - P Change of wire / foil dimensions

e.g. change from round cross section to rectangular 

cross section

e.g. from single wire to litz wire
B - ● - - ● - - - - ● ● - - - ● - ● - - B - ● ● - - - - - - - - - - - - ●

INDUCTORS
PAS-IND-DE-07 Changes of termination, surface finish, shape, color, appearance or dimension structure - Potting 

Material
I P Change of potting dimension e.g. change of potting (filling) height C

If data sheet is affected (PAS-IND-DS-

01)
- - - - ● - - - - ● ● - - - ● ● - - - B - - - - - - - - - - - - - - - ●

INDUCTORS
Headings

PROCESS

INDUCTORS

PAS-IND-PR-01 Changes in process technology or manufacturing methods - Insulation Strip - P (Mechanical) removal of insulation.
e.g. change from mechanical removal to laser 

removal
B ● ● - - - - ● - - ● - - ● - - ● - - ● - - - - - - - - - - - - - - - - -

Mechanical damage of wire,

impact on solderability in case of 

stripping process is affecting soldering 

area.

INDUCTORS

PAS-IND-PR-02 Changes in process technology or manufacturing methods - Lead Prep. / Plating - P Change of lead prep. / plating e.g. change from hot dip tinning to electroplating B ● ● - - ● - - - - ● - ● - - ● ● ● - ● - - ● ● - - - - - - - - - - - ● - Influence regarding reliability of solder 

joint.

INDUCTORS

PAS-IND-PR-03 Changes in process technology or manufacturing methods - Terminal Attach - P
Connection of wire terminal and / or

connection of termination to core/bobbin.

e.g. chanfe from Manual winding to Semi-automtic 

winding (winding of wire on terminal)
C ● ● - - ● - ● ● - ● - ● - ● ● A ● - ● - - - - - - - - - - - - - - - ● - Increase of contact resistance.

INDUCTORS
PAS-IND-PR-04 Changes in process technology or manufacturing methods - Marking - P Change of marking process e.g. change from ink marking to laser marking B ● ● - - - - - - - ● - - ● - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS
PAS-IND-PR-05 Changes in process technology or manufacturing methods - Molding - P Change of molding process

e.g. change from one component molding to two 

component molding (other technology needed)
B ● ● - ● ● - - ● ● ● ● - ● ● - - ● - - B ● - - - - - - - - - - - - - - -

INDUCTORS
PAS-IND-PR-06 Changes in process technology or manufacturing methods - Soldering Internal Connections - P Change of soldering internal connection

e.g. change from hot tip tinning to resistance 

welding
B ● ● - - ● - - - - ● - ● - - ● - ● - ● - - ● ● - - - - - - - - - - - - -

INDUCTORS
PAS-IND-PR-07 Changes in process technology or manufacturing methods - Winding Insulation - P Change of winding - insulation e.g. change from manual to automatic process B ● ● - ● - - - ● ● ● - - ● - - ● - A - B - - - - - - - - - - - - - - - -

INDUCTORS
PAS-IND-PR-08 Changes in process technology or manufacturing methods - Winding Wire - P Change of winding - wire

e.g. change from semi-automatic winding to full 

automatic winding
C ● ● - ● - - ● - ● ● - - - - - - - - - B - - - - - - - - - - - - - - - ●

PAS-IND-PR-09 Process integrity: tuning within specification - P Variation within process specification. e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS
PAS-IND-PR-10 Changes in process technology or manufacturing methods - Potting - P Change of potting process

e.g. change from manual potting process to 

automatic potting process
C ● - - - ● - - ● - ● ● - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS
Headings

PACKING / SHIPPING  -  NEW MATERIAL, CRITICAL DIMENSIONS

INDUCTORS
PAS-IND-PN-01 Packing / shipping specification change (loosening of tolerances) P P Change of packing specification. e.g. number of pieces on reel. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS

PAS-IND-PN-02 Dry pack requirements change P P Change of drypack requirements.
e.g. change of MSL

e.g. change in dry pack assurance (HIC, MBB)
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS
PAS-IND-PN-03 Change of carrier (tray, reel) P P Change of carrier

e.g. change by material

e.g. change by geometry.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS
Headings

PACKING / SHIPPING  -  VISUAL INSPECTION

INDUCTORS
PAS-IND-PV-01 Change of labelling I P Change of labelling, also on reel.

(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS

PAS-IND-PV-02 Change of product marking I P Marking on device.

e.g. change of content of marking

e.g. change of method of marking

e.g. change of appearance of marking

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS

PAS-IND-PV-03 Change of packing/shipping specification P P
Change in packing specification which 

does not described a change of 

dimensions or material of the packing.

e.g. change of documentation in packing 

specification
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

INDUCTORS
Headings

LOGISTICS / CAPACITY / TESTING  -  EQUIPMEMENT

INDUCTORS

PAS-IND-EQ-01
Production from a new equipment/tool which uses a different technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not 

already covered above.

Note: Changes affecting the product not 

covered by the table require also a PCN.

e.g. introduction of potting process C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

INDUCTORS

PAS-IND-EQ-02
Production from a new equipment/tool which uses the same basic technology (replacement 

equipment or extension of existing equipment pool)
- P

PCN required for dedicated equipment 

for sensitive component production.
e.g. duplication of existing winding machine C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

INDUCTORS

PAS-IND-EQ-03 Change in final test equipment type that uses a different technology P P

Change of final test equipment which use 

different technology.

PCN required for dedicated equipment 

for sensitive parameters.

e.g. change of tester platform C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Gage R&R / delta correlation

INDUCTORS
Headings

LOGISTICS / CAPACITY / TESTING  -  PROCESS FLOW

INDUCTORS

PAS-IND-PF-01 Manufacturing site transfer or movement of a part of production process to a different location/site P P
Change of manufacturing site.

Note: Reorganization inside one 

plant/site is not affected!

Movement or transfer of manufacturing site or 

process step(s) to a different location/site.
B ● ● - ● ● - ● ● ● - - ● - - - ● ● - - B - - ● - - - - - - - - - - - ● ●

INDUCTORS

PAS-IND-PF-02 Elimination or addition of a manufacturing process step - P
Change of manufacturing process 

sequence.

e.g. washing / cleaning process

e.g. change of order of processes
C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

production flow.

INDUCTORS

PAS-IND-PF-03 Elimination of final electrical measurement / test flow block I P
Reduction of final testing.

PCN required for dedicated final test 

reductions for sensitive parameters.

e. g. elimination of High-voltage measurement C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

final test flow.

INDUCTORS
Headings

LOGISTICS / CAPACITY / TESTING  -  Q-GATE

INDUCTORS

PAS-IND-QG-01

Change of test coverage used by the supplier to ensure data sheet compliance (e.g., 

elimination/addition of electrical measurement/test flow block, relaxation/enhancement of 

monitoring procedure or sampling)

- P Change of test coverage.

e.g. change from 100% to sample inspection

e. g. test flow block, reduction from three to two 

temperature measurements

e.g. change in burn in/run in process.

C - ● - - - - - - - ● ● - - - - - - - - - - - - - - - - - - - - - - - - -
R (electr. funct.): test coverage.

R (reliability) only for change in burn in 

process.

CERAMIC / TANTALUM
Headings Headings CERAMIC / TANTALUM

CERAMIC / TANTALUM
Headings Headings ANY

CERAMIC / TANTALUM PAS-CER-AN-01 Any change with impact on special customer characteristics/contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-AN-02 Any change with impact on processability/manufacturabiliy at customer, which is not covered in 

the matrix below.
P P Technical interface means component terminals. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● -

CERAMIC / TANTALUM
Headings Headings DATASHEET

CERAMIC / TANTALUM

PAS-CER-DS-01 Change of datasheet parameters/electrical specification (min./max./typ. values) and / or AC/DC 

specification
P P

Change of application relevant 

information 

Not included: Editorial changes.

e.g. tighten of electrical parameter distribution A
Risk assessment depending on change 

for each application.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM

PAS-CER-DS-02 Correction of data sheet I P

No technical change of the product, only 

correction in description (wording, 

drawing, …)

(I): In case of editorial changes.

(P): In case of impact on product 

integrity.

e.g. data sheet correction because of new 

information about component behavior
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM

PAS-CER-DS-03 Specification of additional parameters I P

Description of a new not previously 

covered parameter. 

No technical change of the product.

(I): no influence

(P): Risk assessment depending on 

change for each application to provide 

evidence of additional parametes (stat. 

evaluation)

e.g. adding new (tested) parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM
Headings Headings MATERIAL

CERAMIC / TANTALUM PAS-CER-MA-01 Change of material composition - Ceramic Binder P P Binder material (ceramic) C - ● ● - ● ● - - - - - - - - ● - ● - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM PAS-CER-MA-02 Change of material composition - Tantalum Binder P P Binder material (tantal) e.g. change from wax 1 to wax 2 C - ● ● - ● ● - - - - - - - - ● - ● - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM PAS-CER-MA-03 Change of material composition - Dielectric P P Dielectric change (ceramic only) e.g. change from ceramic A into ceramic B C - ● ● ● ● ● - ● ● - - ● ● ● ● - ● ● - B - C - ● - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-MA-04 Change of material composition - Electrode Attach P P

Electrode attach (only tantal, glue, 

carbon, Ag)

e.g. change of Ag particle size in conductive 

adhesive
C - ● ● ● ● - - - ● - - - - - - C ● - - B - C ● - - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-MA-05 Change of material composition - Electrode Material P P

Electrode Material (only ceramic, inner 

elctrode)
e.g. change from spehric to flake shape (Ni paste) C - ● ● ● ● ● - ● ● - - ● ● - ● - ● ● - B - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-MA-06 Change of material composition - Encapsulation P P Encapsulation e.g. change from epoxy1 into epoxy2 C - ● ● - ● - ● ● - ● ● - ● - - - - - - - - - - - - - - - - - - - - - - - Check whether AOI at Tier 1 can be 

affected

CERAMIC / TANTALUM PAS-CER-MA-07 Change of material composition - Lead material / Termination P P Lead material / Termination e.g. change from SnPb to pure Sn C - ● ● - ● ● - - ● ● - ● - - ● ● - - ● B - - - - - - - - - - - - - - - -



CERAMIC / TANTALUM

PAS-CER-MA-08 Change of supplier of material - P
Change to a new or additional material 

supplier at component manufacturer. e.g. for 2nd source purpose
C - ● ● ● ● ● ● ● ● - - ● ● ● ● ● ● ● ● B - ● ● C - - - - - - - - - - - ●

Assumption material specification 

remains unchanged. Otherwise see 

change of material.

CERAMIC / TANTALUM
Headings Headings DESIGN

CERAMIC / TANTALUM

PAS-CER-DE-01 Changes of termination, surface finish, shape, color, appearance or dimension structure - Lead 

Diameter
I P Lead diameter e.g. change from 0.8mm into 0.6mm B - ● - - ● - ● ● ● ● ● ● - - ● - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-DE-02 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Termination Area
I P Termination area

e.g. change in width of termination from 0.1 -0.3mm 

into 0.2 - 0.4 mm
B - ● - ● - - ● - - ● ● - - - ● - - - - - - ● ● - - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-DE-03 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Termination Interface
I P Terminal interface e.g. additional layer in termination B - ● - ● ● ● ● ● ● - - ● - ● ● ● - - - B - ● ● - - - - - - - - - - - - -

CERAMIC / TANTALUM PAS-CER-DE-04 Changes of inner construction - Electrode Thickness - P Electrode thickness  (ceramic only) e.g. Ni layer change from 2.5µm into 3.5µm C - ● - ● ● ● - - ● - ● - - ● ● - ● ● - B - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-DE-05 Changes of inner construction - Layer Thickness - P Layer thickness (dielectric thickness)

e.g. Ceramic layer thickness changes from 3µm into 

5µm.
C - ● - ● ● ● - ● ● - ● ● - ● - - ● ● - B - - - C - - - - - - - - - - - -

CERAMIC / TANTALUM

PAS-CER-DE-06 Changes of inner construction - Number of Layers - P
Number of layers (ceramic only). Allways 

in combination with PAS-CER-DE-05.
see also layer thickness C - ● - - C C - C C - C - - C - - C C - B,C - - - C - - - - - - - - - - - -

CERAMIC / TANTALUM
Headings Headings PROCESS

CERAMIC / TANTALUM PAS-CER-PR-01 Changes in process technology or manufacturing methods - Dicing - P Change of dicing e.g. change from cutting to sawing C ● ● - ● ● - ● ● - ● ● - ● ● - - - - - B - - - C - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-PR-02 Changes in process technology or manufacturing methods - Electrode apply - P Electrode apply  (dielectric layer process) e.g. change from wet to dry process C ● ● - C - - - C - - - - - - - C C C - B,C - C - - - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-PR-03 Changes in process technology or manufacturing methods - Firing - P Change of firing profile e.g. seperation of decarbonization and firing profile. C ● ● - - ● ● - - ● - - - - - - - ● ● - B - - - C - - - - - - - - - - - -

CERAMIC / TANTALUM PAS-CER-PR-04 Changes in process technology or manufacturing methods - Lamination - P Change of lamination / press techinque e.g. standard pressing to iso static pressing. C ● ● - - - ● - ● - - - - - - - ● ● - - B - ● - C - - - - - - - - - - - -

CERAMIC / TANTALUM

PAS-CER-PR-05 Changes in process technology or manufacturing methods - Particle Size - P
Change of powder particle size. Allways 

in combination with PAS-CER-MA-03.
e.g. change D50 from 0.5µm into 0.4µm C ● ● - - ● - - ● - - - - - - - ● - ● - B - ● - - - - - - - - - - - - - -

CERAMIC / TANTALUM
PAS-CER-PR-06 Changes in process technology or manufacturing methods - Screening/Printing - P Change of screening / printing e.g. change from screen printing into offset printing C ● ● - - - - - - C - - - - C - - - C - B,C - - - C - - - - - - - - - - - -

CERAMIC / TANTALUM

PAS-CER-PR-07 Changes in process technology or manufacturing methods - Termination - P
Change for termination preparation like 

plating or apply of termination base layer.

e.g. change in plating technology (final termination)

e.g. change from dip in paste to platimg (apply)
B ● ● - ● ● ● ● ● ● ● ● ● ● ● ● ● - - ● B - ● ● - - - - - - - - - - - - -

CERAMIC / TANTALUM PAS-CER-PR-08 Process integrity: tuning within specification - P Variation within process specification. e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM
Headings Headings PACKING / SHIPPING  -  NEW MATERIAL, CRITICAL DIMENSIONS

CERAMIC / TANTALUM
PAS-CER-PN-01 Packing / shipping specification change (loosening of tolerances) P P Change of packing specification. e.g. number of pieces on reel. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM

PAS-CER-PN-02 Dry pack requirements change P P Change of drypack requirements.
e.g. change of MSL

e.g. change in dry pack assurance (HIC, MBB)
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM

PAS-CER-PN-03 Change of carrier (tray, reel) P P Change of carrier e.g. change by material

e.g. change by geometry.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM
Headings Headings PACKING / SHIPPING  -  VISUAL INSPECTION

CERAMIC / TANTALUM

PAS-CER-PV-01 Change of labelling I P Change of labelling, also on reel.
(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM

PAS-CER-PV-02 Change of product marking I P Marking on device.

e.g. change of content of marking

e.g. change of method of marking

e.g. change of appearance of marking

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM

PAS-CER-PV-03 Change of packing/shipping specification P P
Change in packing specification which 

does not described a change of 

dimensions or material of the packing.

e.g. change of documentation in packing 

specification
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CERAMIC / TANTALUM
Headings Headings LOGISTICS / CAPACITY / TESTING  -  EQUIPMEMENT

CERAMIC / TANTALUM

PAS-CER-EQ-01 Production from a new equipment/tool which uses a different technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not 

already covered above.

Note: Changes affecting the product not 

covered by the table require also a PCN.

e.g. change from wet to dry technology. C ● ● - - ● - ● ● ● - ● A - - ● - - ● ● B - - - C - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

CERAMIC / TANTALUM

PAS-CER-EQ-02 Production from a new equipment/tool which uses the same basic technology (replacement 

equipment or extension of existing equipment pool)
- P

PCN required for dedicated equipment 

for sensitive component production.
e.g. elimination of manual handling processes C ● ● - - ● - ● ● ● - ● A - - ● - - ● ● B - - - C - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

CERAMIC / TANTALUM

PAS-CER-EQ-03 Change in final test equipment type that uses a different technology P P

Change of final test equipment which use 

different technology.

PCN required for dedicated equipment 

for sensitive parameters.

e.g. change of tester platform C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Gage R&R / delta correlation

CERAMIC / TANTALUM
Headings Headings LOGISTICS / CAPACITY / TESTING  -  PROCESS FLOW

CERAMIC / TANTALUM

PAS-CER-PF-01 Manufacturing site transfer or movement of a part of production process to a different location/site P P
Change of manufacturing site.

Note: Reorganization inside one 

plant/site is not affected!

Movement or transfer of manufacturing site or 

process step(s) to a different location/site.
B ● ● - ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● B - ● ● C - - - - - - - - - - ● ●

CERAMIC / TANTALUM

PAS-CER-PF-02 Elimination or addition of a manufacturing process step - P
Change of manufacturing process 

sequence.

e.g. washing / cleaning process

e.g. change of order of processes
C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

production flow.

CERAMIC / TANTALUM
Headings Headings LOGISTICS / CAPACITY / TESTING  -  Q-GATE

CERAMIC / TANTALUM

PAS-CER-QG-01
Change of test coverage used by the supplier to ensure data sheet compliance (e.g., 

elimination/addition of electrical measurement/test flow block, relaxation/enhancement of 

monitoring procedure or sampling)

- P Change of test coverage.

e.g. change from 100% to sample inspection

e. g. test flow block, reduction from three to two 

temperature measurements

e.g. change in burn in/run in process.

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
R (electr. funct.): test coverage.

R (reliability) only for change in burn in 

process.

Film capacitors
Headings Headings Film capacitors

Film capacitors
Headings Headings Any

Film capacitors PAS-FLM-AN-01 Any change with impact on special customer characteristics/contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors
PAS-FLM-AN-02 Any change with impact on processability/manufacturabiliy at customer, which is not covered in 

the matrix below.
P P Technical interface means component terminals. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● -

Film capacitors
Headings Headings DATASHEET

Film capacitors

PAS-FLM-DS-01 Change of datasheet parameters/electrical specification (min./max./typ. values) and / or AC/DC 

specification
P P

Change of application relevant 

information 

Not included: Editorial changes.

e.g. tighten of electrical parameter distribution A
Risk assessment depending on change 

for each application.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors

PAS-FLM-DS-02 Correction of data sheet I P

No technical change of the product, only 

correction in description (wording, 

drawing, …)

(I): In case of editorial changes.

(P): In case of impact on product 

integrity.

e.g. data sheet correction because of new 

information about component behavior
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors

PAS-FLM-DS-03 Specification of additional parameters I P

Description of a new not previously 

covered parameter. 

No technical change of the product.

(I): no influence

(P): Risk assessment depending on 

change for each application to provide 

evidence of additional parametes (stat. 

evaluation)

e.g. adding new (tested) parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors
Headings Headings MATERIAL

Film capacitors

PAS-FLM-MA-01 Change of material composition - Sealing Compound P P

Typicaly change within epoxy or PU 

sealing without effect to mechanical 

properties.

Note: Change from epoxy sealing into PU 

sealing (both direction) will lead to 

generate a new product.

e.g. change of epoxy or PU composition C

A: in combination with PAS-FLM-DS-01 

or if change of sealing compound with 

effect to mechanical properties. 

- ● ● ● ● - ● ● ● ● ● ● ● ● ● - - - - - ● - - - - - - - - - - - - - - - Consider vibration in application

Film capacitors

PAS-FLM-MA-02 Change of material composition - Package P P Change material of package

Change material of package,

e.g. change from PBT to PPS

e.g. change of glas fiber ratio

B - ● ● - ● - - ● ● ● ● ● ● ● ● - - - ● - ● - - - - - - - - - - - - - - - Consider AOI and processability

Film capacitors

PAS-FLM-MA-03 Change of material composition - Lead/Termination P P

Change of Lead/Termination

Note: If change of lead frame material 

leads to an ESR change, than change of 

data sheet (PAS-FLM-DS-01) has to be 

respected.

e.g. change of basis material from Cu to Fe

e.g. change of finishing from SnPb to Sn
B

A: in combination with PAS-FLM-DS-01

- ● ● - - - ● - - - ● ● - ● - ● - - ● B - ● ● - - - - - - - - - - - ● - Change of base material: Consider 

ESR, high frequency parameter

Film capacitors

PAS-FLM-MA-04 Change of material composition - Metal Spray (Schoop) P P
Change of Metal Spray (Schoop): Use 

different material for metal spray process 

for boxed and naked types

e.g. from Zn to Al C

B: for naked SMD

- ● ● - ● - ● - ● - - ● - ● ● - - - ● - - - - - - - - - - - - - - - - -
Consider ESR.

Solderability Test for naked SMD 

components.

Film capacitors
PAS-FLM-MA-05 Change of material composition - Film P P

Change of film material for boxed and 

naked types

e.g. change of additives (<1%) of film composition 

(same raw material)
C

B: for naked SMD
- ● ● - ● - - ● ● ● ● - - - - ● - - - ● - - - - - - - - - - - - - - - ●

Film capacitors
PAS-FLM-MA-06 Change of material composition - Metal Foil P P Change of metal foil for inner electrode e.g. change from Al to Al-Zn alloy C - ● ● - ● - - ● ● ● - - - - - - - - - ● - - - - - - - - - - - - - - - ●

Film capacitors

PAS-FLM-MA-07 Change of supplier of material - P
Change to a new or additional material 

supplier at component manufacturer 

which are described above.

e.g. for 2nd source purpose C

Check if other PAS-FLM-MA is affected

- ● ● ● ● - ● - ● - - ● ● - ● ● ● - ● - ● - ● - - - - - - - - - - - - ●
Assumption material specification 

remains unchanged. Otherwise see 

change of material.

Film capacitors
Headings Headings DESIGN

Film capacitors
PAS-FLM-DE-01 Changes of termination, surface finish, shape, color, appearance or dimension structure - Lead 

Diameter / Thickness
I P Change of lead diameter thickness

e.g. change lead diameter from 0.5 to 0.4 mm

e.g. change of thickness of terminal 
B - ● - - ● - - - - ● ● ● - ● ● - - - - ● - ● ● - - - - - - - - - - - - -

Film capacitors

PAS-FLM-DE-02 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Termination Area
I P

Changes of termination area are changes 

which are affecting the area for 

connection of component and PCB

e.g. change of termination layer thickness

e.g. change in termination dimensions / shape
B - ● - - ● - - - - - - - - - - - - - ● - - ● ● - - - - - - - - - - - ● -

Film capacitors
PAS-FLM-DE-03 Changes of inner construction - Inner Connection - P Change of inner connection e.g. change from soldered connection to welded 

connection
C - ● - - ● - - - ● ● - ● - ● ● ● - - - ● - ● ● - - - - - - - - - - - - -

Film capacitors

PAS-FLM-DE-04 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Appearance
I P

Change of appearance.

(I): Change in appaerance without  

impact on product integrity.

(P): Change in appaerance with  impact 

on product integrity. 

Note: Marking on device is defined as 

seperate change (PAS-FLM-PV-02).

e.g. change or adding of colour on component B

Check if MATERIAL is affected.

- ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors
PAS-FLM-DE-05 Changes of inner construction - Film/Foil - P Change of film or foil design e.g. change to a different foil supplier. C

A: in combination with PAS-FLM-DS-01
- ● - - ● - - ● ● - - - - - - - - ● - B - - - - - - - - - - - - - - - ●

Film capacitors

PAS-FLM-DE-06 Changes of inner construction - Insulation System - P
Change of inner insulation to protect 

winding element against housing.

e.g. change of potting material

e.g. change of number of inner insulation layers 

(depending of insulation material thickness)

C - ● - - ● - - - ● - - - - - - - - ● - B - - - - - - - - - - - - - - - ●

Film capacitors
PAS-FLM-DE-07 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Package
I P Change of packaging e.g. change of dimension or shape

e.g. change of surface
B - ● - - ● - ● - - ● ● - ● ● ● - - - - - ● - - - - - - - - - - - - - - -

Film capacitors
Headings Headings PROCESS

Film capacitors

PAS-FLM-PR-01 Changes in process technology or manufacturing methods - Package - P
Change of resin filling or hardening 

process (relevant for boxed types only)

e.g. change in resin filling process (mixing, 

sequences, potting, …)

e.g. change in hardening process (temperature, 

time, …)

C ● ● - ● ● - - ● ● ● - - ● - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors

PAS-FLM-PR-02 Changes in process technology or manufacturing methods - Terminal Attach - P
Change Terminal Attach Process to 

winding element for boxed and nacked 

types

e.g. spraying and / or galvanic process,

e.g.  welding / soldering
C

B: for naked SMD

● ● - - ● - ● - ● - - ● ● - - - - - - B - ● ● - - - - - - - - - - - - -
Consider ESR.

Solderability Test for naked SMD 

components.

Film capacitors
PAS-FLM-PR-03 Changes in process technology or manufacturing methods - Winding - P

Change of winding, flattening or 

tempering process
e.g. change of tempering temperature C ● ● - ● - - - ● ● - - - - - - - - ● - B - - - - - - - - - - - - - - - -



Film capacitors
PAS-FLM-PR-04 Process integrity: tuning within specification - P Variation within process specification. e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors
Headings Headings PACKING / SHIPPING  -  NEW MATERIAL, CRITICAL DIMENSIONS

Film capacitors
PAS-FLM-PN-01 Packing / shipping specification change (loosening of tolerances) P P Change of packing specification. e.g. number of pieces on reel. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors

PAS-FLM-PN-02 Dry pack requirements change P P Change of drypack requirements.
e.g. change of MSL

e.g. change in dry pack assurance (HIC, MBB)
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors

PAS-FLM-PN-03 Change of carrier (tray, reel) P P Change of carrier e.g. change by material

e.g. change by geometry.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors
Headings Headings PACKING / SHIPPING  -  VISUAL INSPECTION

Film capacitors

PAS-FLM-PV-01 Change of labelling I P Change of labelling, also on reel.
(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors

PAS-FLM-PV-02 Change of product marking I P Marking on device.

e.g. change of content of marking

e.g. change of method of marking

e.g. change of appearance of marking

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors

PAS-FLM-PV-03 Change of packing/shipping specification P P
Change in packing specification which 

does not described a change of 

dimensions or material of the packing.

e.g. change of documentation in packing 

specification
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Film capacitors
Headings Headings LOGISTICS / CAPACITY / TESTING  -  EQUIPEMEMENT

Film capacitors

PAS-FLM-EQ-01 Production from a new equipment/tool which uses a different technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not 

already covered above.

Note: Changes affecting the product not 

covered by the table require also a PCN.

e.g. implementation of new machines C ● ● - - ● - ● ● ● ● ● ● - - - - ● ● - B - - ● - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

Film capacitors

PAS-FLM-EQ-02 Production from a new equipment/tool which uses the same basic technology (replacement 

equipment or extension of existing equipment pool)
- P

PCN required for dedicated equipment 

for sensitive component production.
e.g. extension of existing machin capacity C ● ● - - ● - ● ● ● ● ● ● - - - - ● ● - B - - ● - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

Film capacitors

PAS-FLM-EQ-03 Change in final test equipment type that uses a different technology P P

Change of final test equipment which use 

different technology.

PCN required for dedicated equipment 

for sensitive parameters.

e.g. change of tester platform C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Gage R&R / delta correlation

Film capacitors
Headings Headings LOGISTICS / CAPACITY / TESTING  -  PROCESS FLOW

Film capacitors

PAS-FLM-PF-01 Manufacturing site transfer or movement of a part of production process to a different location/site P P
Change of manufacturing site.

Note: Reorganization inside one 

plant/site is not affected!

Movement or transfer of manufacturing site or 

process step(s) to a different location/site.
B ● ● - ● ● - ● ● ● ● ● ● ● ● ● ● ● ● ● B ● ● ● - - - - - - - - - - - ● ●

Film capacitors

PAS-FLM-PF-02 Elimination or addition of a manufacturing process step - P
Change of manufacturing process 

sequence.

e.g. washing / cleaning process

e.g. change of order of processes
C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

production flow.

Film capacitors
Headings Headings LOGISTICS / CAPACITY / TESTING  -  Q-GATE

Film capacitors

PAS-FLM-QG-01
Change of test coverage used by the supplier to ensure data sheet compliance (e.g., 

elimination/addition of electrical measurement/test flow block, relaxation/enhancement of 

monitoring procedure or sampling)

- P Change of test coverage.

e.g. change from 100% to sample inspection

e.g. test flow block, reduction from three to two 

temperature measurements

e.g. change in burn in/run in process.

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
R (electr. funct.): test coverage.

R (reliability) only for change in burn in 

process.

QUARTZ CRYSTAL / SAW
Headings

QUARTZ CRYSTAL / SAW

QUARTZ CRYSTAL / SAW
Headings

ANY

QUARTZ CRYSTAL / SAW PAS-QUA-AN-01 Any change with impact on special customer characteristics/contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-AN-02

Any change with impact on processability/manufacturabiliy at customer, which is not covered in 

the matrix below.
P P Technical interface means component terminals. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● -

QUARTZ CRYSTAL / SAW
Headings

DATASHEET

QUARTZ CRYSTAL / SAW

PAS-QUA-DS-01
Change of datasheet parameters/electrical specification (min./max./typ. values) and / or AC/DC 

specification
P P

Change of application relevant 

information 

Not included: Editorial changes.

e.g. tighten of electrical parameter distribution A
Risk assessment depending on change 

for each application.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-DS-02 Correction of data sheet I P

No technical change of the product, only 

correction in description (wording, 

drawing, …)

(I): In case of editorial changes.

(P): In case of impact on product 

integrity.

e.g. data sheet correction because of new 

information about component behavior
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-DS-03 Specification of additional parameters I P

Description of a new not previously 

covered parameter. 

No technical change of the product.

(I): no influence

(P): Risk assessment depending on 

change for each application to provide 

evidence of additional parametes (stat. 

evaluation)

e.g. adding new (tested) parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
Headings

MATERIAL

QUARTZ CRYSTAL / SAW
PAS-QUA-MA-01 Change of material composition - Quartz Blank P P

A change of Quartz Blank is a

very rare case. Mainly for SAW-Filter 
A - ● ● ● ● - - - ● - - - - ● ● - ● - - B - ● - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-MA-02 Change of material composition - Base P P Changing of the material of the base. e.g. change from ceramic to epoxy A - ● ● - ● - ● ● - ● ● - ● ● ● ● ● - - - ● ● ● - - - - - - ● - - - - - -
C0 may be influenced

Temperature expansion coefficient 

may change

QUARTZ CRYSTAL / SAW
PAS-QUA-MA-03 Change of material composition - Lead / Termination P P Change of Lead/Termination e.g. change of plating finish. (eg:Au, AgPd,Sn) B - ● ● - ● - - - - ● ● ● ● - ● ● - - ● B - ● ● - - - - ● - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-MA-04 Change of material composition - Sealing P P Change of Glass Seal e.g. change to lead free glass B - ● ● ● ● ● ● ● ● ● - ● ● ● ● ● ● - - B - ● ● - - - - ● - - - - - - - - X-Ray inspection may be influenced 

when sealing is containing Pb

QUARTZ CRYSTAL / SAW
PAS-QUA-MA-05 Change of material composition - Can / Cap P P Changing of the material of the can/cap e.g. change from metal to ceramic material A - ● ● ● ● - ● ● ● ● ● - ● ● ● ● ● - - B - ● - - - - - ● - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-MA-06 Change of material composition - Blank Support P P Change of Blank Support

e.g. change of glue (Silicone to Epoxy)

e.g. change metal holders (old types)
C - ● ● ● ● - Y Y ● - - - - ● ● ● ● - - B - ● - - - - - Y - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-MA-07 Change of material composition - Overmold P P Change of Overmold
e.g. change to green mold compound

e.g. change of filler particles
B - ● ● ● ● ● ● ● ● ● ● - ● ● ● ● ● - - B ● ● ● - - - - ● - - - - - - - -

Electrical function affected in case of 

mechanical stress distribution change. 

AOI, wave soldering and board coating 

has to be assessed. MSL might be 

changed.

QUARTZ CRYSTAL / SAW

PAS-QUA-MA-08 Change of material composition - Case Sealing P P

Change of Case Sealing. Change of 

material for seam welding

Relevant for components with ceramic 

base and metall cap.

e.g. change from solder paste to adhesive glue
C

-
- ● ● ● ● - Y ● - ● - - ● ● ● ● ● - - B ● ● - - - - - - - - - - - - - - Impedance my be influenced.

QUARTZ CRYSTAL / SAW
PAS-QUA-MA-09 Change of material composition - Electrode P P

Change of Electrode material on crystal 

blank.
e.g. change from Au to Ag C - ● ● ● ● - Y Y ● - - - Y - ● ● ● - - B - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-MA-10 Change of material composition - Insulator P P
Change of Insulator. 

Only for leaded types

Not relevant for typical SMD.

e.g. Insulating plate under crystal

e.g.  Glass sealing for leads
B - ● ● ● ● ● ● - ● ● ● - ● - ● ● ● - - B ● ● - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-MA-11 Change of material composition - Marking P P Change of marking material

e.g. change of ink

e.g. chemical to environmental friendly
B - ● ● - - - - - - ● - - ● - - ● - - - - - - - - - - - - - - - - - - - - AOI check necessary!

QUARTZ CRYSTAL / SAW

PAS-QUA-MA-12 Change of supplier of material - P
Change to a new or additional material 

supplier at component manufacturer.
e.g. for 2nd source purpose C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Assumption material specification 

remains unchanged. Otherwise see 

change of material.

QUARTZ CRYSTAL / SAW
Headings

DESIGN

QUARTZ CRYSTAL / SAW
PAS-QUA-DE-01 Changes of termination, surface finish, shape, color, appearance or dimension structure - Base I P Change of Base design e.g. due to miniaturization purpose. B - ● - ● ● - ● ● - ● ● ● ● ● ● ● ● - - - ● ● ● - - - - - - ● - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-DE-02
Changes of termination, surface finish, shape, color, appearance or dimension structure - Lead / 

Termination
I P

Change of Lead/Termination design. 

Change geometry or terminal pad or lead 

form

e.g. change lead design to improve reliability. B - ● - - ● - - - - ● ● ● - ● ● ● - - ● B - ● ● - - - - ● - - - - - - - -
C0 may be influenced

Reliabiliy of solder joints may be 

affected

QUARTZ CRYSTAL / SAW
PAS-QUA-DE-03

Changes of termination, surface finish, shape, color, appearance or dimension structure - Can / 

Cap
I P Change of Can/Cap design e.g. due to miniaturization purpose. A - ● - ● ● ● ● ● - ● ● - ● ● ● ● ● - - B - ● - - - - - ● - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-DE-04
Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Package
I P

Change of Package (Molded). Change 

the design of the package.

Not relevant for typical SMD.

e.g. change from welded device to glued device 

(case sealing)
B - ● - ● ● ● ● ● ● ● ● ● ● ● ● ● ● - - B ● ● ● - - - - ● - - - - - - - -

Electrical function affected in case of 

mechanical stress distribution change. 

AOI, wave soldering and board coating 

has to be assessed. MSL might be 

changed.

QUARTZ CRYSTAL / SAW

PAS-QUA-DE-05
Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Insulator
I P

Change of Insulator design. 

Only for leaded types (old technology)

Not relevant for typical SMD.

B - ● - ● ● ● ● - ● ● ● - ● - ● ● ● - - B - ● - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-DE-06 Changes of inner construction - Quartz Blank - P Change of Quartz Blank design

e.g. change dimension of blank, add phase, 

electrode design, …
C - ● - - ● - - - ● - - - - ● ● - ● - - B - ● - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-DE-07 Changes of inner construction - Blank Support - P Change of Blank Support design

e.g. change design of glue shape

e.g. change design of  metall supporter
C - ● - ● ● - Y Y ● - - - - ● ● ● ● - - B - ● - - - - - Y - - - - - - - -

QUARTZ CRYSTAL / SAW
Headings

PROCESS

QUARTZ CRYSTAL / SAW PAS-QUA-PR-01 Changes in process technology or manufacturing methods - Quartz Blank - P Change of Quartz Blank process e.g. change of cutting or lapping technology C ● ● - - ● - - - ● - - - - ● ● - ● - - B - ● - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-PR-02 Changes in process technology or manufacturing methods - Blank Etching / Cleaning - P
Change of Blank Etch/Clean process

Using different / new technology
e.g. change from liquid etching to plasma etching C ● ● - - - - - - - - - - - - ● - ● - - B - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-PR-03 Changes in process technology or manufacturing methods - Electrode Formation - P Change of Electrode Formation process e.g. change from evaporation to sputtering C ● ● - - ● - - - ● - - - - - ● - ● - - B - ● - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-PR-04 Changes in process technology or manufacturing methods - Trimming - P

Change of Auto Trim process (Method of 

final frequency tuning)
e.g. change from evaporation to ion beam C ● ● - - - - - - - - - - - ● ● - ● - - B - ● - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-PR-05 Changes in process technology or manufacturing methods - Bonding / Annealing - P
Change of Blank bonding / annealing 

process. Change of method how apply 

conductive material to base or blank

C ● ● - ● ● ● Y Y ● - - - - ● ● - ● - - B - ● - - - - - Y - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-PR-06 Changes in process technology or manufacturing methods - Can / Cap Attaching - P Change of Cap/Can attaching process

e.g. change of the sealing method

e.g. change  from batch oven to reflow oven
C ● ● - ● ● ● Y ● ● ● ● - - ● ● - ● - - B - ● - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-PR-07 Changes in process technology or manufacturing methods - Molding - P

Change of Overmolding process. Not 

relevant for typical SMD.
e.g. change of overmold process parameter C ● ● - ● ● ● ● ● ● ● ● ● - ● ● - ● - - B ● ● ● - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-PR-08 Changes in process technology or manufacturing methods - Marking - P Change of Marking process

e.g. change from inked marking to laser marking

e.g. marking of pin 1

e.g. change of appearance (additional marking)

B ● ● - - - - - - - ● - - ● - - - - - - - - - - - - - - ● - - - - - - - - AOI check necessary!

QUARTZ CRYSTAL / SAW
PAS-QUA-PR-09 Changes in process technology or manufacturing methods - Aging - P

Change of Aging process. Typically no 

aging done on quartz crystals.

If aging is done: e.g. change of times or 

temperatures
C ● ● - ● - - - - - - - - - ● ● - ● - - B - ● - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW PAS-QUA-PR-10 Process integrity: tuning within specification - P Variation within process specification. e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
Headings

PACKING / SHIPPING  -  NEW MATERIAL, CRITICAL DIMENSIONS

QUARTZ CRYSTAL / SAW

PAS-QUA-PN-01 Packing / shipping specification change (loosening of tolerances) P P Change of packing specification. e.g. number of pieces on reel. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



QUARTZ CRYSTAL / SAW

PAS-QUA-PN-02 Dry pack requirements change P P Change of drypack requirements.
e.g. change of MSL

e.g. change in dry pack assurance (HIC, MBB)
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
PAS-QUA-PN-03 Change of carrier (tray, reel) P P Change of carrier

e.g. change by material 

e.g. change by geometry.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
Headings

PACKING / SHIPPING  -  VISUAL INSPECTION

QUARTZ CRYSTAL / SAW

PAS-QUA-PV-01 Change of labelling I P Change of labelling, also on reel.
(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-PV-02 Change of product marking I P Marking on device.

e.g. change of content of marking

e.g. change of method of marking

e.g. change of appearance of marking

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW

PAS-QUA-PV-03 Change of packing/shipping specification P P
Change in packing specification which 

does not described a change of 

dimensions or material of the packing.

e.g. change of documentation in packing 

specification
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

QUARTZ CRYSTAL / SAW
Headings

LOGISTICS / CAPACITY / TESTING  -  EQUIPMEMENT

QUARTZ CRYSTAL / SAW

PAS-QUA-EQ-01
Production from a new equipment/tool which uses a different technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not 

already covered above.

Note: Changes affecting the product not 

covered by the table require also a PCN.

e. g. new equipment supplier with different process 

concept
C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

QUARTZ CRYSTAL / SAW

PAS-QUA-EQ-02
Production from a new equipment/tool which uses the same basic technology (replacement 

equipment or extension of existing equipment pool)
- P

PCN required for dedicated equipment 

for sensitive component production.

e.g. additional equipment to increase production 

capacity

e.g. replacement of same equipment

C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

QUARTZ CRYSTAL / SAW

PAS-QUA-EQ-03 Change in final test equipment type that uses a different technology P P

Change of final test equipment which use 

different technology.

PCN required for dedicated equipment 

for sensitive parameters.

e.g. change of tester platform C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Gage R&R / delta correlation

QUARTZ CRYSTAL / SAW
Headings

LOGISTICS / CAPACITY / TESTING  -  PROCESS FLOW

QUARTZ CRYSTAL / SAW

PAS-QUA-PF-01 Manufacturing site transfer or movement of a part of production process to a different location/site P P
Change of manufacturing site.

Note: Reorganization inside one 

plant/site is not affected!

Movement or transfer of manufacturing site or 

process step(s) to a different location/site.
B ● ● - ● ● - ● ● ● ● ● ● ● ● ● ● ● - ● B ● ● ● - - - - - - - - - - - ● ●

QUARTZ CRYSTAL / SAW
PAS-QUA-PF-02 Elimination or addition of a manufacturing process step - P

Change of manufacturing process 

sequence.

e.g. washing / cleaning process

e.g. change of order of processes
C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

production flow.

QUARTZ CRYSTAL / SAW
Headings

LOGISTICS / CAPACITY / TESTING  -  Q-GATE

QUARTZ CRYSTAL / SAW

QUA-QG-01
Change of test coverage used by the supplier to ensure data sheet compliance (e.g., 

elimination/addition of electrical measurement/test flow block, relaxation/enhancement of 

monitoring procedure or sampling)

- P Change of test coverage.

e.g. change from 100% to sample inspection

e. g. test flow block, reduction from three to two 

temperature measurements

e.g. change in burn in/run in process.

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
R (electr. funct.): test coverage.

R (reliability) only for change in burn in 

process.

Al-Cap
Headings Headings Aluminium Electrolytic Capacitor

Al-Cap
Headings Headings Any

Al-Cap PAS-ALU-AN-01 Any change with impact on special customer characteristics/contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap
PAS-ALU-AN-02

Any change with impact on processability/manufacturabiliy at customer, which is not covered in 

the matrix below.
P P

Technical interface means component terminals.

See processability on board level.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● -

Al-Cap
Headings Headings DATASHEET

Al-Cap

PAS-ALU-DS-01
Change of datasheet parameters/electrical specification (min./max./typ. values) and / or AC/DC 

specification
P P

Change of application relevant 

information 

Not included: Editorial changes.

e.g. tighten of electrical parameter distribution A Risk assessment depending on change 

for each application.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap

PAS-ALU-DS-02 Correction of data sheet I P

No technical change of the product, only 

correction in description (wording, 

drawing, …)

(I): In case of editorial changes.

(P): In case of impact on product 

integrity.

e.g. data sheet correction because of new 

information about component behavior
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap

PAS-ALU-DS-03 Specification of additional parameters I P

Description of a new not previously 

covered parameter. 

No technical change of the product.

(I): no influence

(P): Risk assessment depending on 

change for each application to provide 

evidence of additional parametes (stat. 

evaluation)

e.g. adding new (tested) parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap
Headings Headings MATERIAL

Al-Cap

PAS-ALU-MA-01 Change of material composition - Housing P P Change of housing e.g. change Al alloy for housing C
B: only if a cap holder holds the 

Capacitor body by pressing. - ● ● - ● - ● - - - ● - - ● ● - - - - - ● - - - - - - - - - - - - - - -

Al-Cap

PAS-ALU-MA-02 Change of material composition - Sealing P P Change of sealing
e.g. change of rubber compound

e.g. change of sealing disc material (axial, Snap in) 
C

B: in case of external surface of sealing 

is changed.

Evaluation only, if capacitor is glued
- ● ● - ● - ● ● ● ● ● - ● - ● S - - - - ● - - - - - - - - - - - - - - -

Al-Cap
PAS-ALU-MA-03 Change of material composition - External Insulation P P Change of external insulation / sleeving

e.g. change from PVC into PET

e.g. change of colour
C

B: Only for glued capacitors.

- ● ● ● ● - ● ● ● ● ● - ● - - S - - - - ● - - - - - - - - - - - - - - - Biased  Humidity test can be done 

without applying voltage.

Al-Cap

PAS-ALU-MA-04 Change of material composition - Lead / Termination P P Change of lead or outer termination.
e.g. change of leadframe from iron into copper

e.g. change of leadframe finish from tin/lead into tin
B - ● ● - - - - - - - - ● - - ● ● - - ● B - ● ● - - - - - - - - - - - ● -

Al-Cap

PAS-ALU-MA-05 Change of material composition - Internal Insulation / Paper P P Change of paper type / internal insulation e.g. change of paper thickness 50 µm to 40µm C
A: Only if impedance increase (delta 

characterization). Check if datasheet is 

affected (PAS-ALU-DS-01).
- ● ● - ● - - - ● - - - - - - - - ● - B - - - - - - ● - - - - - - - - ●

Al-Cap

PAS-ALU-MA-06 Change of material composition - Electrolyte P P Change of electrolyte e.g. change in formulation C
A: Only if impedance increase (delta 

characterization). Check if datasheet is 

affected (PAS-ALU-DS-01).
- ● ● ● ● - - - ● - - - - - - - - ● - B - - - - - - ● - - - - - - - - ●

Al-Cap PAS-ALU-MA-07 Change of material composition - Tape Material P P Change of closing tape material e.g. change of glue or basis material C - ● ● - ● - - - ● - - - - - ● - - - - - - - - - - - - - - - - - - - - -

Al-Cap PAS-ALU-MA-08 Change of material composition - Base Plate P P Change of base plate material e.g. change of used plastic material B ● ● - ● - - - - - - - - - ● ● - - - - - - - - - - - - - - - - - - - -

Al-Cap

PAS-ALU-MA-09 Change of supplier of material - P
Change to a new or additional material 

supplier at component manufacturer.
e.g. for 2nd source purpose C - ● ● ● ● - ● ● - - - ● ● ● ● ● - - ● B ● ● ● - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

material.

Assumption material specification 

remains unchanged. Otherwise see 

change of material.

Al-Cap
Headings Headings DESIGN

Al-Cap
PAS-ALU-DE-01

Changes of termination, surface finish, shape, color, appearance or dimension structure - Wire 

Diameter
I P Change of wire diameter e.g. change from 0.8 into 0.6 mm wire diameter. B - ● - - - - - - - - - ● - - ● - - - - - - ● ● - - - - - - - - - - - - -

Al-Cap
PAS-ALU-DE-02

Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Termination
I P

Change of termination appearance

For welded Al capacitors only. 
e.g. change from matt tin into bright tin. B - ● - - - - - - - - - - - - - - - - ● - - - - - - - - - - - - - - - ● -

Al-Cap

PAS-ALU-DE-03
Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Appearance
I P

Change of appearance

Note: Marking on device is defined as 

seperate change (PAS-ALU-PV-02).

e.g. change of colour/appearance

e.g. change of safety vent shape
B - ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap
PAS-ALU-DE-04

Changes of termination, surface finish, shape, color, appearance or dimension structure - Rubber 

Sealing
I P

Change of rubber sealing stand-off shape 

(for radial)
e.g. change of profile / design A - ● - - - - - - - - ● - - - ● - - - - - - - - - - - - - - - - - - - - -

Al-Cap PAS-ALU-DE-05 Changes of inner construction - Aluminum Foil - P Change of Al foil width e.g. change of width C - ● - - ● - - - ● - - - - - ● - - ● - B - - - - - - ● - - - - - - - - ●

Al-Cap PAS-ALU-DE-06 Changes of inner construction - Seperator - P Change of seperator width e.g. change of width C - ● - - ● - - - ● - - - - - ● - - ● - B - - - - - - ● - - - - - - - - -

Al-Cap PAS-ALU-DE-07 Changes of inner construction - Seperator Density - P Change of seperator density e.g. change of seperator density/resistivity C - ● - - ● - - - ● - - - - - - - - ● - B - - - - - - ● - - - - - - - - ●

Al-Cap
PAS-ALU-DE-08 Changes of inner construction - Inner Connection - P Change of inner connection e.g. change of shape/dimension C - ● - - ● - - - - - - ● - ● ● ● - - - B - ● ● - - - ● - - - - - - - - - Terminal Strength (11) not for axial 

components without paddle tabs.

Al-Cap PAS-ALU-DE-09 Changes of inner construction - Closing Tape - P Change of closing tape e.g. change of dimension C - ● - ● - ● - - - - - - - - ● - - - - - - - - - - - - - - - - - - - - -

Al-Cap
PAS-ALU-DE-10 Changes of inner construction - Foil - P Change of foil type

e.g. change of etching level

e.g. change of thickness
C - ● - ● ● - - - ● - - - - - - - - - - B - - - - - - ● - - - - - - - - ●

Al-Cap
Headings Headings PROCESS

Al-Cap

PAS-ALU-PR-01 Changes in process technology or manufacturing methods - Terminal Attach - P Change of terminal attach process e.g. change of stitching / welding layout C ● ● - - ● - - - - - - ● - ● ● ● - - - B - ● ● - - - - - - - - - - - - -
Terminal Strength (11) and Vibration 

(14) not for axial components without 

paddle tabs.

Al-Cap PAS-ALU-PR-02 Changes in process technology or manufacturing methods - Winding - P Change of winding process e.g. change of material disposition B A: only for HV application ● ● - - ● - - - ● - - - - - ● - - - B - - - - - - - - - - - - - - - ●

Al-Cap
PAS-ALU-PR-03 Changes in process technology or manufacturing methods - Impregnation - P Change of impregantion e.g. change of bulk process into individual 

impregnation
C ● ● - ● ● - - - ● - - - - - - - - ● - B - - - - - - ● - - - - - - - - ● Surge voltage test for high voltage 

components only.

Al-Cap
PAS-ALU-PR-04 Changes in process technology or manufacturing methods - Assembly - P Change of assembly process e.g. change of sealing method

e.g. change of assembly process sequence
C ● ● - - ● - - - - - ● - - - ● - - - - - - - - - - - - - - - - - - - - - R: Depends on process change

Al-Cap
PAS-ALU-PR-05 Changes in process technology or manufacturing methods - Aging / Testing - P Change of aging/testing process e.g. change of timing, voltage or temperature of 

process
C ● ● - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● R: Depends on process change

Al-Cap
PAS-ALU-PR-06 Changes in process technology or manufacturing methods - Trim & Form Leaded - P Change of trim & form process (leaded) e.g. change of tooling shape or bending procedure B ● ● - - - - - - - - ● - - - - - - - - - - - - - - - - - - - - - - - - - Solderability may be influenced

Al-Cap
PAS-ALU-PR-07 Changes in process technology or manufacturing methods - Trim & Form SMD - P Change of trim & form process (SMD) e.g. change of tooling shape or bending procedure B ● ● - - - - - - - - ● - - - ● - - - ● - - ● ● - - - - - - - - - - - - - Solderability may be influenced

Al-Cap
PAS-ALU-PR-08 Process integrity: tuning within specification - P Variation within process specification. e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap
Headings Headings PACKING / SHIPPING  -  NEW MATERIAL, CRITICAL DIMENSIONS

Al-Cap

PAS-ALU-PN-01 Packing / shipping specification change (loosening of tolerances) P P Change of packing specification. e.g. number of pieces on reel. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap

PAS-ALU-PN-02 Dry pack requirements change P P Change of drypack requirements.
e.g. change of MSL

e.g. change in dry pack assurance (HIC, MBB)
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap
PAS-ALU-PN-03 Change of carrier (tray, reel) P P Change of carrier e.g. change by material

e.g. change by geometry.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap
Headings Headings PACKING / SHIPPING  -  VISUAL INSPECTION

Al-Cap

PAS-ALU-PV-01 Change of labelling I P Change of labelling, also on reel.
(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap

PAS-ALU-PV-02 Change of product marking I P Marking on device.

e.g. change of content of marking

e.g. change of method of marking

e.g. change of appearance of marking

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap

PAS-ALU-PV-03 Change of packing/shipping specification P P
Change in packing specification which 

does not described a change of 

dimensions or material of the packing.

e.g. change of documentation in packing 

specification
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Al-Cap
Headings Headings LOGISTICS / CAPACITY / TESTING  -  EQUIPEMEMENT

Al-Cap

PAS-ALU-EQ-01
Production from a new equipment/tool which uses a different technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not 

already covered above.

Note: Changes affecting the product not 

covered by the table require also a PCN.

e. g. new equipment supplier with different process 

concept
C ● ● - - ● - - - ● - ● ● - ● ● - - ● - B - - - - - - ● - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

Al-Cap

PAS-ALU-EQ-02
Production from a new equipment/tool which uses the same basic technology (replacement 

equipment or extension of existing equipment pool)
- P

PCN required for dedicated equipment 

for sensitive component production.

e.g. additional equipment to increase production 

capacity

e.g. replacement of same equipment

C ● ● - - ● - - - ● - ● ● - ● ● - - ● - B - - - - - - ● - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.



Al-Cap

PAS-ALU-EQ-03 Change in final test equipment type that uses a different technology P P

Change of final test equipment which use 

different technology.

PCN required for dedicated equipment 

for sensitive parameters.

e.g. change of tester platform C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Gage R&R / delta correlation

Al-Cap
Headings Headings LOGISTICS / CAPACITY / TESTING  -  PROCESS FLOW

Al-Cap

PAS-ALU-PF-01 Manufacturing site transfer or movement of a part of production process to a different location/site P P
Change of manufacturing site.

Note: Reorganization inside one 

plant/site is not affected!

Movement or transfer of manufacturing site or 

process step(s) to a different location/site.
B ● ● - ● ● ● ● ● ● ● ● ● ● ● ● ● - ● ● B ● ● ● - - - ● - - - - - - - ● ●

Al-Cap

PAS-ALU-PF-02 Elimination or addition of a manufacturing process step - P
Change of manufacturing process 

sequence.

e.g. washing / cleaning process

e.g. change of order of processes
C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

production flow.

Al-Cap

PAS-ALU-PF-03 Elimination of final electrical measurement / test flow block I P
Reduction of final testing.

PCN required for dedicated final test 

reductions for sensitive parameters.

e.g. elemination of additional impedance control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

final test flow.

Al-Cap
Headings Headings LOGISTICS / CAPACITY / TESTING  -  Q-GATE

Al-Cap

PAS-ALU-QG-01

Change of test coverage used by the supplier to ensure data sheet compliance (e.g., 

elimination/addition of electrical measurement/test flow block, relaxation/enhancement of 

monitoring procedure or sampling)

- P Change of test coverage.

e.g. change from 100% to sample inspection

e. g. test flow block, reduction from three to two 

temperature measurements

e.g. change in burn in/run in process.

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
R (electr. funct.): test coverage.

R (reliability) only for change in burn in 

process.

NTC
Headings Headings NTC

NTC
Headings Headings Any

NTC PAS-NTC-AN-01 Any change with impact on special customer characteristics/contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC
PAS-NTC-AN-02 Any change with impact on processability/manufacturabiliy at customer, which is not covered in 

the matrix below.
P P Technical interface means component terminals. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● -

NTC
Headings Headings DATASHEET

NTC

PAS-NTC-DS-01 Change of datasheet parameters/electrical specification (min./max./typ. values) and / or AC/DC 

specification
P P

Change of application relevant 

information 

Not included: Editorial changes.

e.g. tighten of electrical parameter distribution A
Risk assessment depending on change 

for each application.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC

PAS-NTC-DS-02 Correction of data sheet I P

No technical change of the product, only 

correction in description (wording, 

drawing, …)

(I): In case of editorial changes.

(P): In case of impact on product 

integrity.

e.g. data sheet correction because of new 

information about component behavior
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC

PAS-NTC-DS-03 Specification of additional parameters I P

Description of a new not previously 

covered parameter. 

No technical change of the product.

(I): no influence

(P): Risk assessment depending on 

change for each application to provide 

evidence of additional parametes (stat. 

evaluation)

e.g. adding new (tested) parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC
Headings Headings MATERIAL

NTC
PAS-NTC-MA-01 Change of material composition - Ceramic Binder P P

Change of Binder Material to bind 

ceramics.
C - ● ● - - - - - - - - - - ● - ● ● - - - - - - - - - - - - - - - - - - -

NTC

PAS-NTC-MA-02 Change of material composition - Ceramic P P Change of ceramic composition e.g. changes in additives amount C - ● ● - - - - - - - - - - ● - ● ● - ● B ● S - - - - - - - - - - - - - ●

Parameter analyse only necessary if 

an anticipated impact on electrical 

performance.

S = SMD device only

NTC

PAS-NTC-MA-03 Change of material composition - Inner Electrode P P
Change of inner electrode material (ink 

material). Valid in case of multilayer 

structures only.

e.g. change from AgPt material to AgPd material C - ● ● ● ● - - ● ● - - - - - - - - ● - B - - - - - - - - - - - - - - - ●

NTC

PAS-NTC-MA-04 Change of material composition - Encapsulation P P Change of encapsulation material. e.g. change of coating

e.g. change of additives in an insulation.
B

A: Risk assessment on application level, 

if interaction with other material expected. - ● ● ● ● - ● - - - - - - - - ● ● - - B ● - - - - - - - - - - - - - - ●
Parameter analyse only necessary if 

an anticipated impact on electrical 

performance.

NTC

PAS-NTC-MA-05 Change of material composition - Lead material / Termination P P

Change of lead or outer termination. 

Change of lead (finish) material, 

termination material or attachment 

material. 

e.g. change from SnPb to pure Sn B

Risk assessment needed to evaluate 

compatibility of soldering process.

- ● ● - - - ● ● ● - - ● - ● - - - ● ● B - ● ● - - - - - - - - - - - - ●

NTC

PAS-NTC-MA-06 Change of supplier of material - P
Change to a new or additional material 

supplier at component manufacturer.
e.g. for 2nd source purpose C - ● ● - ● - ● - ● - - ● ● - - ● ● - ● B ● ● ● - - - - - - - - - - - - ●

Assumption material specification 

remains unchanged. Otherwise see 

change of material.

NTC
Headings Headings DESIGN

NTC
PAS-NTC-DE-01 Changes of termination, surface finish, shape, color, appearance or dimension structure - Lead 

Diameter
I P Change of lead diameter e.g. change lead diameter from 0.5 to 0.4 mm B - ● - - - - ● - - ● ● ● - - - - - - - B - ● ● - - - - - - - - - - - - ●

NTC

PAS-NTC-DE-02 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Termination Area
I P Change of termination area e.g. change of termination layer thickness

e.g. change in termination dimensions
B - ● - - - - ● - - ● ● - - - - - - - ● B - ● ● - - - - - - - - - - - - ● SMD components only!

NTC

PAS-NTC-DE-03 Changes of termination, surface finish, shape, color, appearance or dimension structure - Internal 

Connection
I P Change of inner connection e.g. change from soldered connection to welded 

connection
C - ● - - - - ● ● ● - - ● - ● - - - ● ● B - ● ● - - - - - - - - - - - - ●

NTC

PAS-NTC-DE-04 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Appearance
I P

Change of appearance.

Note: Marking on device is defined as 

seperate change (PAS-FLM-PV-02).

e.g. change or adding of colour on component

Mainly in combination with other changes!
B - ● - - - - - - - ● - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC

PAS-NTC-DE-05 Changes of inner construction - Electrode - P
Change of electrode layer thickness or 

geometry. For multi-layer technology 

only.

e.g. change of electrode design C - ● - - ● ● - - - - ● - - - - ● ● - - - - ● ● - - - - - - - - - - - - -

NTC

PAS-NTC-DE-06 Changes of inner construction - Layer Thickness - P
Change of ceramic layer thickness. For 

multi-layer technology only.
e.g. change from 1.5µm into 1.0µm C - ● - - ● ● - - - - ● - - - - ● ● - - - - ● ● - - - - - - - - - - - - -

NTC

PAS-NTC-DE-07 Changes of inner construction - Number of Layers - P

Change of number of ceramic or 

electrode layers. For multi-layer 

technology only. Allways in combination 

with PAS-NTC-DE-06.

see also layer thickness C - ● - - ● ● - - - - ● - - - - ● ● - - - - ● ● - - - - - - - - - - - - -

NTC
Headings Headings PROCESS

NTC
PAS-NTC-PR-01 Changes in process technology or manufacturing methods - Lamination - P

Change of lamination / press technique 

technology
e.g. stamp press to isostatic press C ● ● - - - ● - ● - - - - - - - ● ● - - B - ● - - - - - - - - - - - - - ●

NTC

PAS-NTC-PR-02 Changes in process technology or manufacturing methods - Firing - P Change of firing / sintering profile e.g. temperature and / or time and / or atmosphere.  

e.g. from tunnel to batch kiln.
C ● ● - - ● ● - - ● - ● - - - - - ● ● - B - - - - - - - - - - - - - - - ●

NTC
PAS-NTC-PR-03 Changes in process technology or manufacturing methods - Dicing - P Change of dicing / slicing e.g. change from cutting to sawing C ● ● - ● ● - ● ● - ● ● - ● ● - - - - - B - - - - - - - - - - - - - - - ●

NTC

PAS-NTC-PR-04 Changes in process technology or manufacturing methods - Termination - P
Change for termination preparation like 

plating or apply of termination base layer.

e.g. change in plating technology (final termination)

e.g. change from dip in paste to platimg (apply)
B ● ● - - - - ● ● ● - - ● - ● - - - ● ● B - ● ● - - - - - - - - - - - - ●

NTC

PAS-NTC-PR-05 Changes in process technology or manufacturing methods - Electrode apply - P
Change of electrode apply. For multi 

layer technology only.
e.g. change of inner electrode lay down method. C ● ● - ● - - - ● - - - - - - - ● ● ● - B - ● - - - - - - - - - - - - - ●

NTC

PAS-NTC-PR-06 Changes in process technology or manufacturing methods - Assembly - P
Change in assembly process for leaded 

or encapsulated devices.

e.g. soldering method for lead attach to element or 

coating / encapsulation process
B ● ● - ● ● - - - - ● ● - ● - ● ● - - ● - ● - - - - - - - - - - - - - - -

NTC PAS-NTC-PR-07 Process integrity: tuning within specification - P Variation within process specification. e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC
Headings Headings PACKING / SHIPPING  -  NEW MATERIAL, CRITICAL DIMENSIONS

NTC
PAS-NTC-PN-01 Packing / shipping specification change (loosening of tolerances) P P Change of packing specification. e.g. number of pieces on reel. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC

PAS-NTC-PN-02 Dry pack requirements change P P Change of drypack requirements.
e.g. change of MSL

e.g. change in dry pack assurance (HIC, MBB)
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC

PAS-NTC-PN-03 Change of carrier (tray, reel) P P Change of carrier e.g. change by material

e.g. change by geometry.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC
Headings Headings PACKING / SHIPPING  -  VISUAL INSPECTION

NTC
PAS-NTC-PV-01 Change of labelling I P Change of labelling, also on reel.

(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC

PAS-NTC-PV-02 Change of product marking I P Marking on device.

e.g. change of content of marking

e.g. change of method of marking

e.g. change of appearance of marking

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC

PAS-NTC-PV-03 Change of packing/shipping specification P P
Change in packing specification which 

does not described a change of 

dimensions or material of the packing.

e.g. change of documentation in packing 

specification
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NTC
Headings Headings LOGISTICS / CAPACITY / TESTING  -  EQUIPEMEMENT

NTC

PAS-NTC-EQ-01 Production from a new equipment/tool which uses a different technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not 

already covered above.

Note: Changes affecting the product not 

covered by the table require also a PCN.

e. g. change from wet to dry technology. C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

NTC

PAS-NTC-EQ-02 Production from a new equipment/tool which uses the same basic technology (replacement 

equipment or extension of existing equipment pool)
- P

PCN required for dedicated equipment 

for sensitive component production.
e.g. elimination of manual handling processes C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

NTC

PAS-NTC-EQ-03 Change in final test equipment type that uses a different technology P P

Change of final test equipment which use 

different technology.

PCN required for dedicated equipment 

for sensitive parameters.

e.g. change of tester platform C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Gage R&R / delta correlation

NTC
Headings Headings LOGISTICS / CAPACITY / TESTING  -  PROCESS FLOW

NTC

PAS-NTC-PF-01 Manufacturing site transfer or movement of a part of production process to a different location/site P P
Change of manufacturing site.

Note: Reorganization inside one 

plant/site is not affected!

Movement or transfer of manufacturing site or 

process step(s) to a different location/site.
B ● ● - ● ● - ● - ● ● ● ● - ● ● ● ● ● ● B ● ● ● - - - - - - - - - - - ● ●

NTC

PAS-NTC-PF-02 Elimination or addition of a manufacturing process step - P
Change of manufacturing process 

sequence.

e.g. washing / cleaning process

e.g. change of order of processes
C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

production flow.

NTC
Headings Headings LOGISTICS / CAPACITY / TESTING  -  Q-GATE

NTC

PAS-NTC-QG-01
Change of test coverage used by the supplier to ensure data sheet compliance (e.g., 

elimination/addition of electrical measurement/test flow block, relaxation/enhancement of 

monitoring procedure or sampling)

- P Change of test coverage.

e.g. change from 100% to sample inspection

e. g. test flow block, reduction from three to two 

temperature measurements

e.g. change in burn in/run in process.

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Characterisation depends on impact of 

test coverage.

R (electr. funct.): test coverage.

R (reliability) only for change in burn in 

process.

PTC
Headings Headings PTC

PTC
Headings Headings Any

PTC
PAS-PTC-AN-01 Any change with impact on special customer characteristics/contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC

PAS-PTC-AN-02 Any change with impact on processability/manufacturabiliy at customer, which is not covered in 

the matrix below.
P P

Technical interface means component terminals.

See processability on board level.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● -

PTC
Headings Headings DATASHEET

PTC

PAS-PTC-DS-01 Change of datasheet parameters/electrical specification (min./max./typ. values) and / or AC/DC 

specification
P P

Change of application relevant 

information 

Not included: Editorial changes.

e.g. tighten of electrical parameter distribution A
Risk assessment depending on change 

for each application.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



PTC

PAS-PTC-DS-02 Correction of data sheet I P

No technical change of the product, only 

correction in description (wording, 

drawing, …)

(I): In case of editorial changes.

(P): In case of impact on product 

integrity.

e.g. data sheet correction because of new 

information about component behavior
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC

PAS-PTC-DS-03 Specification of additional parameters I P

Description of a new not previously 

covered parameter. 

No technical change of the product.

(I): no influence

(P): Risk assessment depending on 

change for each application to provide 

evidence of additional parametes (stat. 

evaluation)

e.g. adding new (tested) parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC
Headings Headings MATERIAL

PTC
PAS-PTC-MA-01 Change of material composition - Ceramic Binder P P

Change of Binder Material to bind 

ceramics.
C - ● ● - - - - - - - - - - ● - ● ● - - - - - - - - - - - - - - - - - - -

PTC

PAS-PTC-MA-02 Change of material composition - Ceramic P P Change of ceramic composition e.g. changes in additives amount C - ● ● - - - - - - - - - - ● - ● ● - ● B ● S - - - - - - - - - - - - - ●

Parameter analyse only necessary if 

an anticipated impact on electrical 

performance.

S = SMD device only

PTC
PAS-PTC-MA-03 Change of material composition - Polymer P P Change of polymer composition C - - ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC

PAS-PTC-MA-04 Change of material composition - Encapsulation P P Change of encapsulation material. e.g. change of coating

e.g. change of additives in an insulation.
B

A: Risk assessment on application level, 

if interaction with other material expected. - ● ● ● ● - ● - - - - - - - - ● ● - - B ● - - - - - - - - - - - - - - ●
Parameter analyse only necessary if 

an anticipated impact on electrical 

performance.

PTC

PAS-PTC-MA-05 Change of material composition - Lead material / Termination P P
Change of lead (finish) material, 

termination material or attachment 

material. 

e.g. change from SnPb to pure Sn B

Risk assessment needed to evaluate 

compatibility of soldering process. - ● ● - - - ● ● ● - - ● - ● - - - ● ● B - ● ● - - - - - - - - - - - -

PTC

PAS-PTC-MA-06 Change of supplier of material - P
Change to a new or additional material 

supplier at component manufacturer.
e.g. for 2nd source purpose C - ● ● - ● - ● - ● - - ● ● - - ● ● - ● B ● ● ● - - - - - - - - - - - - ●

Assumption material specification 

remains unchanged. Otherwise see 

change of material.

PTC
Headings Headings DESIGN

PTC

PAS-PTC-DE-01 Changes of termination, surface finish, shape, color, appearance or dimension structure - Lead 

Diameter
I P Change of lead diameter e.g. change lead diameter from 0.5 to 0.4 mm B - ● - - - - ● - - ● ● ● - - - - - - - B - ● ● - - - - - - - - - - - - ●

PTC
PAS-PTC-DE-02 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Termination Area
I P Change of termination area e.g. change of termination layer thickness

e.g. change in termination dimensions
B - ● - - - - ● - - ● ● - - - - - - - ● B - ● ● - - - - - - - - - - - - ● SMD components only!

PTC
PAS-PTC-DE-03 Changes of termination, surface finish, shape, color, appearance or dimension structure - Internal 

Connection
I P Change of inner connection e.g. change from soldered connection to welded 

connection
C - ● - - - - ● ● ● - - ● - ● - - - ● ● B - ● ● - - - - - - - - - - - - ●

PTC

PAS-PTC-DE-04 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Appearance
I P

Change of appearance.

Note: Marking on device is defined as 

seperate change (PAS-PTC-PV-02).

e.g. change or adding of colour on component

Mainly in combination with other changes!
B - ● - - - - - - - ● - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC
PAS-PTC-DE-05 Changes of inner construction - Electrode - P

Change of electrode layer thickness or 

geometry.
e.g. change of electrode design C - ● - - ● ● - - - - ● - - - - ● ● - - - - ● ● - - - - - - - - - - - - -

PTC

PAS-PTC-DE-06 Changes of inner construction - Layer Thickness - P
Change of ceramic layer thickness. For 

multi-layer technology only.
e.g. change from 1.5µm into 1.0µm C - ● - - ● ● - - - - ● - - - - ● ● - - - - ● ● - - - - - - - - - - - - -

PTC

PAS-PTC-DE-07 Changes of inner construction - Number of Layers - P

Change of number of ceramic or 

electrode layers. For multi-layer 

technology only. Allways in combination 

with PAS-PTC-DE-06.

see also layer thickness C - ● - - ● ● - - - - ● - - - - ● ● - - - - ● ● - - - - - - - - - - - - -

PTC
Headings Headings PROCESS

PTC
PAS-PTC-PR-01 Changes in process technology or manufacturing methods - Lamination - P

Change of lamination / press technique 

technology
e.g. stamp press to isostatic press C ● ● - - - ● - ● - - - - - - - ● ● - - B - ● - - - - - - - - - - - - - ●

PTC

PAS-PTC-PR-02 Changes in process technology or manufacturing methods - Firing - P Change of firing / sintering profile e.g. temperature and / or time and / or atmosphere.  

e.g. from tunnel to batch kiln.
C ● ● - - ● ● - - ● - ● - - - - - ● ● - B - - - - - - - - - - - - - - - ●

PTC
PAS-PTC-PR-03 Changes in process technology or manufacturing methods - Dicing - P Change of dicing / slicing e.g. change from cutting to sawing C ● ● - ● ● - ● ● - ● ● - ● ● - - - - - B - - - - - - - - - - - - - - - ●

PTC

PAS-PTC-PR-04 Changes in process technology or manufacturing methods - Termination - P
Change for termination preparation like 

plating or apply of termination base layer.

e.g. change in plating technology (final termination)

e.g. change from dip in paste to platimg (apply)
B ● ● - - - - ● ● ● - - ● - ● - - - ● ● B - ● ● - - - - - - - - - - - - ●

PTC
PAS-PTC-PR-05 Changes in process technology or manufacturing methods - Electrode apply - P

Change of electrode apply. For multi 

layer technology only.
e.g. change of inner electrode lay down method. C ● ● - ● - - - ● - - - - - - - ● ● ● - B - ● - - - - - - - - - - - - - ●

PTC

PAS-PTC-PR-06 Changes in process technology or manufacturing methods - Assembly - P
Change in assembly process for leaded 

or encapsulated devices.

e.g. soldering method for lead attach to element or 

coating / encapsulation process
B ● ● - ● ● - - - - ● ● - ● - ● ● - - ● - ● - - - - - - - - - - - - - - -

PTC
PAS-PTC-PR-07 Process integrity: tuning within specification - P Variation within process specification. e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC
Headings Headings PACKING / SHIPPING  -  NEW MATERIAL, CRITICAL DIMENSIONS

PTC
PAS-PTC-PN-01 Packing / shipping specification change (loosening of tolerances) P P Change of packing specification. e.g. number of pieces on reel. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC

PAS-PTC-PN-02 Dry pack requirements change P P Change of drypack requirements.
e.g. change of MSL

e.g. change in dry pack assurance (HIC, MBB)
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC
PAS-PTC-PN-03 Change of carrier (tray, reel) P P Change of carrier e.g. change by material

e.g. change by geometry.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC
Headings Headings PACKING / SHIPPING  -  VISUAL INSPECTION

PTC

PAS-PTC-PV-01 Change of labelling I P Change of labelling, also on reel.
(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC

PAS-PTC-PV-02 Change of product marking I P Marking on device.

e.g. change of content of marking

e.g. change of method of marking

e.g. change of appearance of marking

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC

PAS-PTC-PV-03 Change of packing/shipping specification P P
Change in packing specification which 

does not described a change of 

dimensions or material of the packing.

e.g. change of documentation in packing 

specification
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PTC
Headings Headings LOGISTICS / CAPACITY / TESTING  -  EQUIPEMEMENT

PTC

PAS-PTC-EQ-01 Production from a new equipment/tool which uses a different technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not 

already covered above.

Note: Changes affecting the product not 

covered by the table require also a PCN.

e. g. change from wet to dry technology. C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

PTC

PAS-PTC-EQ-02 Production from a new equipment/tool which uses the same basic technology (replacement 

equipment or extension of existing equipment pool)
- P

PCN required for dedicated equipment 

for sensitive component production.
e.g. elimination of manual handling processes C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

PTC

PAS-PTC-EQ-03 Change in final test equipment type that uses a different technology P P

Change of final test equipment which use 

different technology.

PCN required for dedicated equipment 

for sensitive parameters.

e.g. change of tester platform C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Gage R&R / delta correlation

PTC
Headings Headings LOGISTICS / CAPACITY / TESTING  -  PROCESS FLOW

PTC

PAS-PTC-PF-01 Manufacturing site transfer or movement of a part of production process to a different location/site P P
Change of manufacturing site.

Note: Reorganization inside one 

plant/site is not affected!

Movement or transfer of manufacturing site or 

process step(s) to a different location/site.
B ● ● - ● ● - ● - ● ● ● ● - ● ● ● ● ● ● B ● ● ● - - - - - - - - - - - ● ●

PTC

PAS-PTC-PF-02 Elimination or addition of a manufacturing process step - P
Change of manufacturing process 

sequence.

e.g. washing / cleaning process

e.g. change of order of processes
C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

production flow.

PTC
Headings Headings LOGISTICS / CAPACITY / TESTING  -  Q-GATE

PTC

PAS-PTC-QG-01
Change of test coverage used by the supplier to ensure data sheet compliance (e.g., 

elimination/addition of electrical measurement/test flow block, relaxation/enhancement of 

monitoring procedure or sampling)

- P Change of test coverage.

e.g. change from 100% to sample inspection

e. g. test flow block, reduction from three to two 

temperature measurements

e.g. change in burn in/run in process.

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ●

Characterisation depends on impact of 

test coverage.

R (electr. funct.): test coverage.

R (reliability) only for change in burn in 

process.

VDR
Headings Headings VDR

VDR
Headings Headings Any

VDR
PAS-VDR-AN-01 Any change with impact on special customer characteristics/contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR

PAS-VDR-AN-02 Any change with impact on processability/manufacturabiliy at customer, which is not covered in 

the matrix below.
P P

Technical interface means component terminals.

See processability on board level.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● -

VDR
Headings Headings DATASHEET

VDR

PAS-VDR-DS-01 Change of datasheet parameters/electrical specification (min./max./typ. values) and / or AC/DC 

specification
P P

Change of application relevant 

information 

Not included: Editorial changes.

e.g. tighten of electrical parameter distribution A
Risk assessment depending on change 

for each application.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR

PAS-VDR-DS-02 Correction of data sheet I P

No technical change of the product, only 

correction in description (wording, 

drawing, …)

(I): In case of editorial changes.

(P): In case of impact on product 

integrity.

e.g. data sheet correction because of new 

information about component behavior
A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR

PAS-VDR-DS-03 Specification of additional parameters I P

Description of a new not previously 

covered parameter. 

No technical change of the product.

(I): no influence

(P): Risk assessment depending on 

change for each application to provide 

evidence of additional parametes (stat. 

evaluation)

e.g. adding new (tested) parameter. A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR
Headings Headings MATERIAL

VDR
PAS-VDR-MA-01 Change of material composition - Ceramic Binder P P

Change of Binder Material to bind 

ceramics.
C - ● ● - - - - - - - - - - ● - ● ● - - - - - - - - - - - - - - - - - - -

VDR
PAS-VDR-MA-02 Change of material composition - Ceramic P P Change of ceramic composition e.g. changes in additives amount C - ● ● - - - - - - - - - - ● - ● ● - ● B ● S - - - - - - - - - - - - - ●

VDR

PAS-VDR-MA-03 Change of material composition - Electrode P P
Change of inner electrode material. Valid 

in case of multilayer structures only.
e.g. change from AgPt material to AgPd material C - ● ● ● ● - - ● ● - - - - - - - - ● - B - - - - - - - - - - - - - - - ●

VDR

PAS-VDR-MA-04 Change of material composition - Encapsulation P P Change of encapsulation material. e.g. change of coating

e.g. change of additives in an insulation.
B

A: Risk assessment on application level, 

if interaction with other material expected. - ● ● ● ● - ● - - - - - - - - ● ● - - B ● - - - - - - - - - - - - - - ●

VDR

PAS-VDR-MA-05 Change of material composition - Lead material / Termination P P
Change of lead (finish) material, 

termination material or attachment 

material. 

e.g. change from SnPb to pure Sn B

Risk assessment needed to evaluate 

compatibility of soldering process.
- ● ● - - - ● ● ● - - ● - ● - - - ● ● B - ● ● - - - - - - - - - - - - -

VDR

PAS-VDR-MA-06 Change of supplier of material - P
Change to a new or additional material 

supplier at component manufacturer.
e.g. for 2nd source purpose C - ● ● ● ● - ● - ● - - ● - - ● ● - ● ● B - ● ● - - - - - ● - - - - - - ●

Assumption material specification 

remains unchanged. Otherwise see 

change of material.

VDR
Headings Headings DESIGN

VDR
PAS-VDR-DE-01 Changes of termination, surface finish, shape, color, appearance or dimension structure - Lead 

Diameter
I P Change of lead diameter e.g. change lead diameter from 0.8 to 0.6 mm B - ● - - - - ● - - ● ● ● - - - - - - - B - ● ● - - - - - - - - - - - - ●

VDR
PAS-VDR-DE-02 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Termination Area
I P Change of termination area e.g. change of termination layer thickness

e.g. change in termination dimensions
B - ● - - - - ● - - ● ● - - - - - - - ● B - ● ● - - - - - - - - - - - - ● SMD components only!

VDR
PAS-VDR-DE-03 Changes of termination, surface finish, shape, color, appearance or dimension structure - Internal 

Connection
I P Change of inner connection e.g. change from soldered connection to welded 

connection
C - ● - - - - ● ● ● - - ● - ● - - - ● ● B - ● ● - - - - - - - - - - - - ●



VDR

PAS-VDR-DE-04 Changes of termination, surface finish, shape, color, appearance or dimension structure - 

Appearance
I P

Change of appearance.

Note: Marking on device is defined as 

seperate change (PAS-VDR-PV-02).

e.g. change or adding of colour on component

Mainly in combination with other changes!
B - ● - - - - - - - ● - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR
PAS-VDR-DE-05 Changes of inner construction - Electrode - P

Change of electrode layer thickness or 

geometry.
e.g. change of electrode design C - ● - - ● ● ● - ● - ● - - - - ● ● - - B - ● ● - - - - - ● - - - - - - ●

VDR

PAS-VDR-DE-06 Changes of inner construction - Layer Thickness - P
Change of ceramic layer thickness. For 

multi-layer technology only.
e.g. change from 1.5µm into 1.0µm C - ● - - ● ● ● - ● - ● - - - - ● ● - - B - ● ● - - - - - ● - - - - - - ●

VDR

PAS-VDR-DE-07 Changes of inner construction - Number of Layers - P

Change of number of ceramic or 

electrode layers. For multi-layer 

technology only. Allways in combination 

with PAS-VDR-DE-06.

see also layer thickness C - ● - - ● ● ● - ● - ● - - - ● ● ● - - - - ● ● - - - - - ● - - - - - - -

VDR

PAS-VDR-DE-08 Changes of inner construction - Grain size - P
Change of grain size. Grain size is a 

result of process and / or material 

change.

e. g. change of grain size. C - ● - - - - - - ● - - - - - - - - - - B - - - - - - - - ● - - - - - - ●

VDR

PAS-VDR-DE-09 Changes of inner construction - Grain boundary size - P
Change of grain boundary size. Grain 

boundary size is a result of process and / 

or material change.

e.g. change of grain boundary size. C - ● - - - - ● - ● - - - - - - - - ● - B - - - - - - - - ● - - - - - - ●

VDR
Headings Headings PROCESS

VDR
PAS-VDR-PR-01 Changes in process technology or manufacturing methods - Lamination - P

Change of lamination / press technique 

method
e.g. pressures or temperature C ● ● - - - ● - ● - - - - - - - ● ● - - B - ● - - - - - - - - - - - - - ●

VDR
PAS-VDR-PR-02 Changes in process technology or manufacturing methods - Firing - P Change of firing / sintering profile e.g. temperature and / or time and / or atmosphere. 

e.g. from tunnel to batch kiln.
C ● ● - ● ● ● ● - ● - ● - - - - - ● ● - B - - - - - - - - ● - - - - - - ●

VDR
PAS-VDR-PR-03 Changes in process technology or manufacturing methods - Dicing - P Change of dicing e.g. change from cutting to sawing C ● ● - ● ● - ● ● - ● ● - ● ● - - ● - - B - ● ● - - - - - ● - - - - - - ●

VDR

PAS-VDR-PR-04 Changes in process technology or manufacturing methods - Termination - P
Change for termination preparation like 

plating or apply of termination base layer.

e.g. change in plating technology (final termination)

e.g. change from dip in paste to platimg (apply)
B ● ● - ● ● - - - ● - ● ● - - ● ● ● - - B - ● ● - - - - - ● - - - - - - ●

VDR
PAS-VDR-PR-05 Changes in process technology or manufacturing methods - Electrode apply - P

Change of electrode apply. For multi 

layer technology only.
e.g. change of inner electrode lay down method. C ● ● - ● - - - ● - - - - - - - ● ● ● - B - ● - - - - - - - - - - - - - ●

VDR
PAS-VDR-PR-06 Changes in process technology or manufacturing methods - Assembly - P

Change in assembly process for leaded 

or encapsulated devices.

e.g. soldering method for lead attach to element or 

coating / encapsulation process
B ● ● - ● ● - - - - ● ● - ● - ● ● - - ● - ● - - - - - - - - - - - - - - -

VDR
PAS-VDR-PR-07 Process integrity: tuning within specification - P Variation within process specification. e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR
Headings Headings PACKING / SHIPPING  -  NEW MATERIAL, CRITICAL DIMENSIONS

VDR
PAS-VDR-PN-01 Packing / shipping specification change (loosening of tolerances) P P Change of packing specification. e.g. number of pieces on reel. B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR
PAS-VDR-PN-02 Dry pack requirements change P P Change of drypack requirements.

e.g. change of MSL

e.g. change in dry pack assurance (HIC, MBB)
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR
PAS-VDR-PN-03 Change of carrier (tray, reel) P P Change of carrier e.g. change by material

e.g. change by geometry.
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR
Headings Headings PACKING / SHIPPING  -  VISUAL INSPECTION

VDR
PAS-VDR-PV-01 Change of labelling I P Change of labelling, also on reel.

(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR

PAS-VDR-PV-02 Change of product marking I P Marking on device.

e.g. change of content of marking

e.g. change of method of marking

e.g. change of appearance of marking

B - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR

PAS-VDR-PV-03 Change of packing/shipping specification P P
Change in packing specification which 

does not described a change of 

dimensions or material of the packing.

e.g. change of documentation in packing 

specification
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

VDR
Headings Headings LOGISTICS / CAPACITY / TESTING  -  EQUIPEMEMENT

VDR

PAS-VDR-EQ-01 Production from a new equipment/tool which uses a different technology or which due to its unique 

form or function can be expected to influence the integrity of the final product
P P

Change in process technique which is not 

already covered above.

Note: Changes affecting the product not 

covered by the table require also a PCN.

e. g. change from wet to dry technology. C ● ● - - ● - ● - ● - - ● - - ● - - ● - B - - - - - - ● - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

VDR

PAS-VDR-EQ-02 Production from a new equipment/tool which uses the same basic technology (replacement 

equipment or extension of existing equipment pool)
- P

PCN required for dedicated equipment 

for sensitive component production.
e.g. elimination of manual handling processes C ● ● - - ● - ● - ● - - ● - - ● - - ● - B - - - - - - ● - - - - - - - - ●

Test effort depends on final risk 

assessment.

Performance test according to affected 

process change.

VDR

PAS-VDR-EQ-03 Change in final test equipment type that uses a different technology P P

Change of final test equipment which use 

different technology.

PCN required for dedicated equipment 

for sensitive parameters.

e.g. change of tester platform C ● - - - - - - - - - - - - - - - - - - B - - - - - - - - - - - - - - - ● Gage R&R / delta correlation

VDR
Headings Headings LOGISTICS / CAPACITY / TESTING  -  PROCESS FLOW

VDR

PAS-VDR-PF-01 Manufacturing site transfer or movement of a part of production process to a different location/site P P
Change of manufacturing site.

Note: Reorganization inside one 

plant/site is not affected!

Movement or transfer of manufacturing site or 

process step(s) to a different location/site.
B ● ● - ● ● - ● ● ● ● ● ● - ● ● ● ● ● ● B - ● ● ● - - - - - - - - - - ● ●

VDR

PAS-VDR-PF-02 Elimination or addition of a manufacturing process step - P
Change of manufacturing process 

sequence.

e.g. washing / cleaning process

e.g. change of order of processes
C ● - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ● Characterisation depends on impact of 

production flow.

VDR
Headings Headings LOGISTICS / CAPACITY / TESTING  -  Q-GATE

VDR

PAS-VDR-QG-01
Change of test coverage used by the supplier to ensure data sheet compliance (e.g., 

elimination/addition of electrical measurement/test flow block, relaxation/enhancement of 

monitoring procedure or sampling)

- P Change of test coverage.

e.g. change from 100% to sample inspection

e.g. test flow block, reduction from three to two 

temperature measurements

e.g. change in burn in/run in process.

C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
R (electr. funct.): test coverage.

R (reliability) only for change in burn in 

process.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-- Not required  

I Information Note required

P PCN required  

 

CONDITIONS No

A Termination equipment only  

C Ceramics only

B Comparative data (unchanged vs. changed) required

E Capacitive trimmers only

F Film products only

N Networks only

R Resistors only

S SMD components only

W Wirewound products only

Y Component not hermitically sealed

Note 1: For parts marked with ink only. Laser and stamp marked parts shall be exempt.

=> Please mark 'NO' with 'x', default is 'YES'

Tests, which should be considered for the appropriate process change.

Tests, which should be considered for the appropriate process change after selection of condition table.

Suppliers performed tests (mark with an 'X' for done  or 'G' for generic) 

A letter or "●" indicates that performance of that stress test should be considered for the appropriate process change.

Reason for exception of tests and/or usage of generic data:



Max Mustermann

Basis: IEC 60810
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Assessment of impact on Supply Chain regarding following aspects

  - contractual agreements

  - technical interface of processability/manufacturability of customer

  - form, fit, function, quality performance, reliability

Understanding of semiconductors experts Examples to explain Further applicable conditions

ID Type of change No Yes

Headings ANY

LED-AN-01 Any change with impact on agreed upon contractual agreements P P Not relevant for technical evaluation. * - - - - - - - - - - - - - - - - - - - - - - - - -

LED-AN-02 Any change with impact on technical interface or processability/manufacturabiliy of customer, which is 

not covered in the matrix below
P P

See processability on board level

technical interface means component terminals
B Check if LED-DS-01 is affected

Processability should be assessed.
- - - - T - - - - - - - S,T - - - - - - - - - - - - -

Headings DATA SHEET

LED-DS-01 Change of datasheet parameters/electrical specification (min./max./typ. values) and/or Pulse/DC 

specification 
P P

Change of application relevant information (e.g. maximum pulse 

current)

Not included: Editorial changes.

 A - - - E E E - E E - - - S - - - E - - E - - - - - E

LED-DS-02 Correction of data sheet I P

Data sheet (editorial changes) has to check if application 

affected

I:  In case of editiorial changes

P:In case of impact on product integrity

e.g.. change of ESD level A - - - - - - - - - - - - - - - - - - - - - - - - - -

LED-DS-03 Specification of additional parameters I P

Definition of an additional parameter which was not specified 

before 

I: if integrity of the device is not affected

P: If there is a risk on supply chain than at least one aditional 

other change category will apply - LED- DS-02 correction of 

data sheet

I: e.g.: adding new tested parameter  C - - - - - - - - - - - - - - - - - - - - - - - - - ● Formalism since this is not a product change, ony addtional information

Classification: C

Headings DESIGN

LED-DE-01 Design changes in epitaxy. P P

Any device relevant changes in design / layout of epitaxial 

layers

Not included:  Changes within design rules and design 

specification without affecting specified functions, parameters 

and reliability.

e.g. change from Double-hetero to Quantum wells

e.g. change of barrier thickness
C A: change from Double hetero to Quantum 

wells --> spectrum is affected
- ● - ● - ● ● ● ● - - - - - - - ● H - - - - - - - ●

LED-DE-02 Design changes in routing/layout. P P

Any change in chip design / layout.

Not included:  Changes within design rules and design 

specification without affecting specified functions, parameters 

and reliability.

e.g. change in layout of current spreader; thickness of 

current spreader

e.g. reduction of bond pad size
 C

A: change in layout of current spreader --> 

radiation pattern changes - ● - ● ● ● ● - - - - - ● - B,D,M M ● M M - B B D,M - - ● TR might be considered for complex die bond technologies

LED-DE-03 Die shrink P P
Shrink of active area.

Not included: sawing street/kerf/scribe line
Typical shrink of die. A - ● - ● ● ● ● ● ● - - - ● - - - ● - - ● B B ● - - ●

LED-DE-04 LED package (except leadframe) P P
any change in housing thickness

any change in form or dimensions

e.g. change of dimensions

e.g. change of x, y, or z dimension of the package B
Check if LED-DS-02 is affected which leads 

to a change of the elctrooptic parameters 

or distributions.

- ● - ● ● ● ● - - ● V V ● T - D - D D L B B D - - ●

LED-DE-05 Design of leadframe P P
any change of leadframe / carrier dimensions

any change of outer dimensions

e.g. change in leadframe / carrier dimensions in x,y, or z 

direction

e.g. change inner design of the leadfeame not affecting the 

e/o performance & reliability of the device

B
Check if LED-DS-02 is affected which leads 

to a change of the elctrooptic parameters 

or distributions.

- - ● ● ● ● ● ● ● ● V V ● T ● - - - - ● B B D - 2 ●

Headings PROCESS - WAFER PRODUCTION

LED-PW-01 New / change of wafer substrate or carrier material P P New wafer substrate material.
e.g. different wafer material to currently released material 

(change from Sapphire to Silicon)
C

Check if LED-DS-02 is affected which leads 

to a change of the elctrooptic parameters 

or distributions.

- ● ● ● P P ● P P - - - ● - P P ● P P ● - - ● - - ●

LED-PW-02 Wafer diameter P P
change of wafer diameter resulting in equipment and process 

changes
e.g. 4" to 6" C

In case other type of changes are affected 

i.e equipment/process technology - they 

need to be identified in addition

● ● ● ● - ● - P P - - - ● - - - ● - - ● - - - - ●

LED-PW-03 New final wafer thickness P P Change in final wafer thickness e.g. change in final chip/die thickness C
Check if LED-DS-02 is affected which leads 

to a change of the elctrooptic parameters 

or distributions.

- ● - ● ● P ● P P - - - - - - - ● - - ● B B ● - - ●

LED-PW-04 Change of electrically active doping/implantation element P P
Change in electrically active doping / implantation element 

resulting in a new technology.
e.g. change from Be to C as dopant C - ● C ● - C C ● ● - - - - - - - ● - - ● - - - - - ●

LED-PW-05 Change of stacking P P change in layer sequence or thickness
e.g. change of isolation layer thickness between n- and p-

material 
A customer application needs to be checked 

due to potential system voltage differences
- - - ● F ● ● ● ● - - - - - - - ● F - - - - - - - ●

LED-PW-06 New / change of metallization (specifically chip frontside) P P Change in metallization of bondpads, material, layer thickness e.g. change in bond pad metallization thickness C - ● M ● ● ● ● M,B M,B - - - - - B M ● M M - ● ● - - - ●

LED-PW-07 New / change of metallization (specifically chip backside) P P
Change of bottom layer of die (between die and 

leadframe/carrier). Change in process, material, or dimensions 

necessary.

e.g. change from Au to Au/Ge C
A: customer application needs to be 

checked due to potential system voltage 

differences

- ● M ● ● ● ● D,M D,M - - - ● - D,M D,M ● D,M D,M D,M - - ● - - ●

LED-PW-08 Change in process technique (e.g. significant process changes like lithography, etch, oxide deposition, 

die back surface preparation/backgrind, ...)
-- P

Change from wet to dry etching, change from horizontal to 

vertical oven for oxidation, change from contact litho into 

stepper litho, …

e.g. change from wet etch to dry etch

e.g. change from laser cutting (sawing) to plasma cutting 

(sawing)

e.g. change from contact litho to stepper litho

C

B: change from CVD dep to sputter dep for 

backside/frontside metallization.

In case of new equipment please check if 

LED-PA-14 is also affected.

- ● - - - - - - - - - - - - - - - - - - - - - - - - Qualification effort depends on type of change.

LED-PW-09 Process Integrity: Tuning within specification -- P Variation within process specification e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - _

LED-PW-10 Change of material supplier with no impact on agreed specifications -- P
Change of wafer supplier. Change of supplier for chemicals 

needed for wafer production.
e.g. Change of wafer supplier. C - ● - - - - - - - - - - - - - - - - - - - - - - - - Qualification effort depends on type of change.

LED-PW-11 Change of specified wafer process sequence (deletion and/or additional process step) -- P
Any change which is not covered by another type of change. 

Risk is to be assessed.
e.g. additional cleaning process in wafer production C - - - - - - - - - - - - - - - - - - - - - - - - - - Qualification effort depends on type of change.

PPAP has to be updated.

LED-PW-12 Change in die coating or passivaton P P
Change in material, thickness, and process for coating and 

passivation
e.g. change from SiO2 to SiN3 C - ● P ● ● ● P P P - - - - - - P - P P - P P - - - ●

LED-PW-13 New wafer production location or transfer of wafer production to a different not previously released 

location/site/subcontractor 
P P

New wafer propduction location or transfer of wafer production 

with possible additional changes.
C

A or B: Impact on other type of changes 

described under PROCESS - WAFER 

PRODUCTION and EQUIPMENT categories 

of this DeQuMa

● ● - ● ● ● - ● ● - - - ● - - - ● - - J ● ● ● - - ●

Headings BARE DIE DELIVERIES

LED-BD-01 New / change of front side metallization P P
Change in bondpads, material, pad pitch, surface changes, 

layer thickness

e.g. change from Au to Au alloy

e.g. change in over pad metalization
B - - M ● ● ● ● M,B M,B - - - - - ● ● ● ● ● ● ● ● - - - -

LED-BD-02 New / change of backside metallization P P
Change of bottom layer of die (between die and 

leadframe/carrier). Change in process, material, or dimensions.
e.g. change from Au to Au alloy B

Check if LED-DS-02 is affected which leads 

to a change of the elctrooptic parameters 

or distributions.

- - M ● ● ● ● D,M D,M - - - ● - ● ● ● ● ● ● - - ● - - - customer application needs to be checked due to potential system 

voltage differences

LED-BD-03 Change of wafer setup or number of dies on wafer. I P
Needed information for pick & place machine.

I: only additional number of chips

P: change in spacing between chips and form of wafer

e.g. information change for pick & place machine. B - - - - - - - - - - - - - - - - - - - - - - - - - -

LED-BD-04 New final wafer thickness P P
Changes in final Chip height (including carrier); very rare and 

usually combined with a material change (change of carrier 

material)

e.g. change on converter thickness B Check if LED-DS-01 is also affected.
- - P ● ● P ● P P ● - - ● - - - ● - - ● B B ● - - ●

LED-BD-05 Change in die coating or passivation P P
Change in material, thickness, and process for coating and 

passivation
e.g. change from SiO2 to SiN3 B Check if LED-DS-01 is also affected.

- ● P ● ● ● P P P - - - ● - - P - P P - P P - - - ●

Headings PROCESS - ASSEMBLY

LED-PA-01 Change of leadframe/carrier base material P P New leadframe/carrier material (new in composition) e.g. change from copper alloy to bare copper B
Check if LED-DS-02 is affected which leads 

to a change of the elctrooptic parameters 

or distributions.

- ● ● P ● ● - - - - - - ● ● - A - A A P,1 ● ● ● - P - Explanation should be provided in case H2S test is not applicable

LED-PA-02 Change of leadframe/carrier finishing material (internal) P P
Change of surface material of die attach pad and second bond 

area (e.g. influence in adhesion to mold compound, wedge 

bond reliability)

e.g. change from Ag flash to NiPd protection layer

e.g. change from Ag spot to Au spot
A - ● ● P ● ● ● - - - - - ● ● - A - A A P,1 ● ● ● - - - H2S test should be considered for automotive exterrior applications.

explanation should be provided in case H2S test is not applicable

LED-PA-03 Change of lead and heat slug plating material/plating thickness (external) P P

Change in material and process technique for final pin 

termination (e.g. pure tin). Herein package, processability and 

reliability on board level can be verified by generic data. 

Classification depends on impact of change

e.g. change in heat slug stack

e.g. change from Sn into Ni/Pd/Au

e.g. change of layer thickness 

B - - M P ● K - - - 1 - - ● ● - A - A A P,1 - - - - K - Explanation should be provided in case H2S test is not applicable

LED-PA-04 Bump Material / Metall System (internal) P P Stack die or die to substrate e.g. change to Pb-free material A - - ● ● ● ● ● - - - - - ● - ● W - W W ● - - ● - - -

LED-PA-05 Die attach material P P
Change of die attach material (e.g. soft solder, epoxy, etc). 

Thermal managment must be respected.
e.g. change of Ag glue to Au glue; B - ● ● ● ● ● ● - - - N N ● - N Q - N Q ● - - ● - - -

LED-PA-06 Change of bond wire material P P Material, wire diameter, change in process technique e.g. change from 30µ to 25µ A - ● ● ● ● P,D ● - - - D D ● - D P,D ● - P,D - ● ● - - - - Site audit for material change with impact on bondprocess (e.g. from Au 

to Cu) recommended.

LED-PA-07 Change in material for sub-components (excluding LED chip & LED package related items) with impact 

on agreed specifications
P P

Change of sub-component supplier using different 

technology/materials

Note: Jump start test at OEMs might be necessary

e.g. using a different ESD-diode in technology and material 

than previously
A Check if LED-DS-01 is also affected.

- - - - - - - - - - - - - - - - - - - - - - - - - - Qualification effort depends on type of change.

LED-PA-08 Die Overcoat / Underfill -- P
Supporting layers for complex packages like flip chip.

--: No change in product integrity

P: change can influence the integrity of final product

P: e.g. change of underfill with change of thermal resistance B Check if LED-DS-01 is also affected.
- ● P ● ● P ● - - - - P ● - P P ● - P U - - U - - -

LED-PA-09 Change of mold compound/encapsulation/sealing material P P

Change of mold compound, encapsulation, or sealing material 

might be affected optical function in case of package related 

effect (e.g. browning). Component assembly and board coating 

has to be assessed. MSL might be changed.

e.g. PPA mold compound A Check if LED-DS-01 is also affected.
- ● ● ● - ● ● - - D D D ● T P P P P P P - - - - - -

LED-PA-10 Change of conversion material P P Change of material class. e.g. change from granats to nitrides C Check if LED-DS-01 is affected for 

optical/photometric parameters
- ● ● ● Y ● ● - - - Y Y ● - Y P P P P Y - - - - - ●

LED-PA-11 Change of direct supplier for converter material -- P New supplier with same material specification C - - ● ● P ● ● - - - P P ● - P P P P P P - - - - - ●

LED-PA-12 Change of converter process technology I P
new technology for converter production

I: no influence on e/o performance of product

P: in case of impact on product integrity

e.g. change from volume conversion to layer conversion; e.g. 

change from stamping to printing of layer
C

Check if any change in  electro-optical 

characteristics results in change of data 

sheet LED-DS-01 
- ● - ● Y ● ● - - - Y Y ● - Y Z Z Z Z Y - - - - - ●

LED-PA-13 Change of product marking I P

Marking on device.

I: change in appearance; readability not affected

P: change of content or change of appearance of data matrix 

code

e.g. marking of cathode; B - - - - O - - - - - - - T T - - - - - - - - - - - -

LED-PA-14 Change in process technique (e.g., die attach, bonding, moulding, plating, trim and form, …) P P Any change in assembly process technique e.g. change die attached from gluing to soldering; B
A or B: Please check if  EQUIPMENT and 

other type of changes of material (LED-PA-

04/05/06/07/08/09/10) are affected 

- ● - - - - - - - - - - - - - - - - - - - - - - - - Qualification effort depends on type of change.

LED-PA-15 Process Integrity: Tuning within specification -- P Variation within process specification e.g. process control C - - - - - - - - - - - - - - - - - - - - - - - - - -

LED-PA-16 Change of direct material supplier with no impact on specification -- P
Change of suppliers e.g. for lead frames, wire material, die 

attach, electronical components …

Change of suppliers e.g. for lead frames, wire material, ESD-

diode …
C

Assumption that change material 

specification remains unchanged. 

Otherwise see change of material.

- - ● - - - - - - - - - - - - - - - - - - - - - - - See change of material.
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Mark change 
with an  "x"



LED-PA-17 Change of specified assembly process sequence (additional and/or deletion of process step) I P

Addition or deletion of a process step in assembly process 

sequence with potentially significant impact on the product 

performance

I: no influence on product integrity

P: influence on product integrity expected

e.g. additional or deletion plasma cleaning process C Single case assessment necessary to 

identify possible interactions or risk.
- - - - - - - - - - - - - - - - - - - - - - - - - - Qualification effort depends on type of change.

LED-PA-18 New assembly location or transfer of assembly to a different not previously released 

location/site/subcontractor 
P P

New assembly location, assembly transfer or relocation. 

Transfer of known technology and equipment.
e.g. Dual source strategy C

A or B: Impact on other type of changes 

described under PROCESS ASSEMBLY 

and EQUIPMENT

● ● - - - - - - - - - - - - - - - - - - - - - - - - Qualification effort depends on type of change.

Headings PACKING/SHIPPING

LED-PS-01 Inner Packing/shipping specification change P P dimension change of direct product packing e.g. SMT pocket in tape changes B - - P - - - - P P - - - - T - - - - - - - - - - -

LED-PS-02 Outer Packing/shipping specification change I P

dimension changes indirect product packing

I: small changes in dimension or appearance

P: number of reels in the packing are changing

e.g. pizza box *

-
- - - - - - - - - - - - - - - - - - - - - - - - -

LED-PS-03 Change of labelling I P

Change of labelling also on reel.

I: additional information no change of previous information

P: change in content of previous information

(I) e.g. additional information (RoHS stamp)

(P) e.g. change of customer specific information
B Check if LED-DS-01 is also affected.

-

- - - - - - - - - - - - - - - - - - - - - - - - -

LED-PS-04 Dry pack requirement change P P Change of dry pack requirements (change in MSL) e.g. change from MSL3 to MSL1 * Check if LED-DS-02 is also affected.
-

- - - - - - - - - - - - - - - - - - - - - - - - -

Headings EQUIPMENT

LED-EQ-01 Production from a new equipment/tool which uses a different basic technology P P

Change in process technique which is not already covered 

above.

Note: Major changes affecting the product not covered by the 

table require also a PCN.

e.g change from single wafer to batch process 

e.g. over pad metalisation

e.g. dambar cutting (mechanical to laser cutting)

B
Check if LED-DS-01 is also affected.

Corrosion stability should be assessed. - ● - - - - - - - - - - - - - - - - - - - - - - - - Qualification effort depends on type of change.

LED-EQ-02 Production from a new equipment/tool which uses the same basic technology (replacement equipment 

or extension of existing equipment pool) without change of process.
-- P

PCN required for dedicated equipment for sensitive component 

production.
e.g. change from single site to multi site handler. C - ● - - - - - - - - - - - - - - - - - - - - - - - - Qualification effort depends on type of change.

LED-EQ-03 Change in final test equipment type that uses a different technology I P

Change of tester platform (e.g. major test program changes , 

new tester interface, …).

I: product specification is not affected

P: product specification is affected

e.g. change in test method from cd to lumen B - ● - - - - - ● ● - - - - T - - - - - - - - - - - ● Gage R&R / delta correlation

Headings TEST FLOW

LED-TF-01 Move of all or part of electrical wafer test and/or final test to a different location/site/subcontractor P P Tester transfer or relocation. e.g. Dual source strategy C ● - - B ● ● B ● ● - - - ● T B - B - - - B B B - - ● Gage R&R / delta correlation; addtional specification check

B should be considered for Wafer testing

Headings Q-GATE

LED-QG-01
Change of the test coverage/testing process flow used by the supplier to ensure data sheet compliance 

(e.g. elimination/addition of electrical measurement/test flow block; relaxation/enhancement of 

monitoring procedure or sampling)

-- P
Reduction or additional control steps, test coverage within the 

process flow
e.g. test flow block like Final test / final clearance C - - - - - - - - - - - - - - - - - - - - - - - - - ●

- - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -

Suppliers performed tests (mark with an 'X' for done  or 'G' for generic) 

Reason for exception of tests and/or usage of generic data:

-- Not required.

I Information Note required.

P PCN required.

CONDITIONS No

A Not for Ag plated devices applicable (Ag intended to fail for this test)

B Only if Bondarea/Wirebond is changed/affected

C Only if dopand/implantation material is changed

D Only if Dimensions are changing

E Only if min/max Values are changing

F Sequence change only

H Non Epoxy Casted Devices only

J Only for chip technology using wafer bonding

K Not for Au plated devices

L Only if Leadframe/Substrate Dimensions are changed

M Only if metal composition is changed including sequence

N Only for glued chips 

O Only if process is changing

P Only if material properties are changed

Q Only if glue components are changing

R Only if marking technology changes

S Only if Floor Life is affected

T Only if Board Reliability is affected

U Only if underfill is affected

V Only for non-hermetic devices

W Only if risk of corrosion is increasing

Y Only for layer technology

Z Only if conversion technology changes

1 Only if data sheet parameters are affected

2 Only if  outer dimensions are critical

=> Please mark 'NO' with 'x', default is 'YES'

A letter or "●" indicates that performance of that stress test should be considered for the appropriate process change.

Tests, which should be considered for the appropriate process change.

Tests, which should be considered for the appropriate process change after selection of condition table.



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - -


