
15th  January 2023

To: Valued Customer

From: Littelfuse Product Management

Subject: Thin Film 440 (1.75A and above) and 441 series

This is a 60 day PCN.

Based on the above reference, Littelfuse will be implementing an alternative 
construction of the following existing Thin Film Fuse series;

- 440 series :1.75A to 8A inclusive
- 441 series :2A to 6A inclusive

Relative to electrical specifications, the nominal resistance of all the part 
numbers are similar. The nominal i2t performance for the revised version, 
however, is typically similar or higher in most cases which translates to a more 
robust fuse. 

There will be no changes to the part number. It will be a running change within 
production.

Please see attached for the physical differences on the fuses.



Please see attachments for the 

- Validation reports

Validation Test 

Report for 441  Series Ceramic Chip Fuse 11Jan2023. .pdf

Validation Test 

Report for 440 (1.75A-8A) Series Ceramic Chip Fuse 11Jan2023.pdf

- Comparison of the physical fuse itself and the electrical performance (i2t, 
resistance, dimension). 

Comparison of 

Existing and New 440_441.pdf

- Table of affected part numbers in SAP.

440 and 441 affected 

part numbers for PCN.xlsx

Timeframe

The effective date of this change is 15th March  2023. We would be doing a 
running change in production on 15th March 2023

Samples are available upon request.

Best regards;

Daniel Wang
Director of Product Management 
Electronics Business Unit
Littelfuse Far East Pte Ltd
(65) 6885 9199 
Dwang@Littelfuse.com/
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Electrical Characteristic Summary

Series Rating
Nominal Melting I2t (Asec2)

Existing New Existing New

440

1.75A 0.045 0.045 0.3312 0.400

2A 0.0385 0.0385 0.4326 0.470

2.5A 0.0285 0.0285 0.8191 0.820

3A 0.02252 0.02252 1.232 1.247

3.5A 0.01845 0.01845 1.789 2.380

4A 0.01553 0.01553 2.601 3.136

5A 0.012 0.012 4.761 5.949

7A 0.00753 0.00753 8.464 10.38

8A 0.00634 0.00634 12.95 13.03

441

2A 0.0302 0.0302 0.3103 0.300

2.5A 0.02 0.02 0.552 0.640

3A 0.0158 0.0158 0.8165 1.100

3.5A 0.0117 0.0117 0.9438 1.270

4A 0.0097 0.0097 1.2659 1.710

5A 0.0073 0.0073 1.6287 2.880

6A 0.0056 0.0056 2.6049 4.390
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Part Identification
Series Existing New

440

(1.75A 5A)

440

(7A 8A)

441

(2A 3.5A)

441

(4A-6A)
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Dimension

Series Rating
Dimension (mm)

Existing New

440
(1.75A-8A)

Length 3.20 ± .1778 3.20 ± .1778

Width 1.63 + .10/-.20 1.63 + .10/-.20

Height 0.8179 +.046/-0.076 0.835 ± .15

441
(2A 6A)

Length 1.540 ± .15 1.582 ± .152

Width 0.850 ± .15 0.828 ± .152

Height 0.502± .08 0.508 ± .102
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Validation Test Report for 441 Series 

Ceramic Chip Fuse

Part Number

0441002.WR

044102.5WR

0441003.WR

044103.5WR

0441004.WR

0441005.WR

0441006.WR

This document is a summary of tests and results to validate the conformance of 441 Series (2A 6A) 
Ceramic Chip fuses to Validation Test Requirements
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Section 1 INTRODUCTION

1.1. Key Objective

To validate the conformance of 441 Ceramic Chip Fuse (CCF) series to Validation Test stress test 
requirements and verify its suitability to automotive applications. The ratings tested for full validation 
tests include the lowest and highest rating of 441 Series: 2A and 6A. The results of the full validation 
tests will represent all other ratings of the 441 series.

1.2. Agency Approvals

UL recognized (cURus)

1.3. Sample Preparation

All samples (unless specified otherwise in succeeding sections of this report) underwent:

1. Loose resistance measurement using Tegam® meter and four-point probe.  
2. Mounting onto appropriate10-position test boards with one time exposure to reflow profile 

(Fig.1), having a peak temperature of 261.6 °C at the board surface. Fuses were mounted 
using Kester Easy Profile 256LF (96.5Sn/3.0Ag/0.5Cu) lead-free solder paste. 

Figure 1. Lead-Free Reflow Oven Profile

3. One hour cooling at room ambient temperature.
4. On-board resistance measurement after reflow.
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1.4. Post Tests
To prove compliance, all tests except electrical characterization tests underwent post Life 
Test for four (4) hours and Overload Test at 350% of fuse rated current.

1.5. Product Specifications

Resistance/Voltage Drop/Interrupting Rating

Part Number
Nominal

Resistance ( )

Nominal
Voltage Drop @ 

Rated Current (V)

Interrupting Rating

0441002.WR 0.0302 0.0551 50 A @ 32 VDC
044102.5WR 0.0200 0.0534 50 A @ 32 VDC
0441003.WR 0.0158 0.0531 50 A @ 32 VDC
044103.5WR 0.0117 0.0468 50 A @ 32 VDC
0441004.WR 0.0097 0.0475 50 A @ 32 VDC
0441005.WR 0.0073 0.0472 50 A @ 32 VDC
0441006.WR 0.0056 0.0464 50 A @ 32 VDC

Electrical Characteristics

% Overload Ampere Rating Opening Time (Sec)
100% 2A 6A 4 Hours Minimum
350% 2A 6A 5 Sec Maximum
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Section 2 TESTS AND RESULTS

1. THERMAL SHOCK TEST -30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference:MIL-STD-202, Method 107, Condition B
Test Condition: Subject fuses to 100 temperature cycles 

15 min. at 55°C lowest temp and 15 min. at 150°C highest temp
Post resistance measurement.

Results: All fuses passed successfully.



www.littelfuse.com January 11, 2023

Littelfuse, Inc. Confidential

5

2. BIASED HUMIDITY - 30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: JESD22 - A110-B
Test Condition: Subject fuses to 85°C/85% RH with 10% operating current for 1000 hrs. 

Measure fuse resistance at 168hrs and 336hrs.
Examine visually after test
Post resistance measurement

Results: All fuses passed successfully.
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3. HIGH TEMPERATURE OPERATIONAL LIFE- 30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: MIL-STD-202 Method 108, Test Condition D
Test Condition: Place fuses in a chamber at 150oC for 1000hrs

Apply de-rated current: (Fuse Rating) x (% Temp de-rating) x 75% (Standard de-
rating) 
Measure fuses resistance at 168hrs and 336hrs
Examine visually after the test
Post resistance measurement

Results: All fuses passed successfully.

4. PHYSICAL DIMENSION 30 fuses per lot

Criteria: The fuses shall meet individual part specifications
Test Reference:JESD22 Method JB-100
Test Condition: Verify physical dimensions of fuses.
Results: All fuses passed successfully.
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5. RESISTANCE TO SOLVENTS -30 fuses per lot

Criteria: Visual Examination
Fuses shall exhibit no physical, mechanical or electrical damage.

Test Reference:MIL-STD-202 Method 215K
Test Condition: a.) 1:3 Mixture by volume of isopropyl alcohol to mineral spirits

b.) EC-7R (Bioact)
c. ) 42:1:1 mixture by volume of water to propylene glycol monomethylether to 
monoethanolamine
Examine visually after the test
Post resistance measurement

Results: All fuses passed successfully.
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6. MECHANICAL SHOCK - 30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference:MIL-STD-202 Method 213
Test Condition: 50 g's, 11msec duration, Half-sine, 6 shock pulses in 3 planes

Post resistance measurement
Examine visually after test

Results: All fuses passed successfully.
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7. MOISTURE SENSITIVITY LEVEL/RESISTANCE TO SOLDERING HEAT -30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference:JEDEC J-STD020D
Test Condition: Perform 24-hr baking at 125C.

MSL 1: 85C/85%RH 168hrs.
Subject the samples to 3 times reflow.

Results: All fuses passed successfully.
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8. SOLDERABILITY -30 fuses per lot

Criteria: Fuses shall exhibit 95% solder coverage
Test Reference: IPC/EIA/JEDEC J-STD-002D 
Test Condition: Steam age fuses for 8 hours

Immerse fuse terminations in 245°C ± 5°C solder for 5seconds ± 0.5second. Maintain 
an immersion and emersion rate of 25mm/s ± 6mm/s.
Examine visually after test

Results: All fuses passed successfully.
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9. TERMINAL STRENGTH -30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: IEC-60127-4
Test Condition: Apply a force that will bend the board a minimum distance of x=2mm. 

Apply the force once for 60 sec.
Post Resistance Measurement
Examine visually after test

Results: All fuses passed successfully
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10. LOW FREQUENCY VIBRATION TEST- 30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: MIL-STD-202 Method 201
Test Condition: Vibration amplitude is to be 0.06 inches (0.12 inch total excursion) unless otherwise 

specified. Frequency sweep is to be 10 Hz to 55 and back to 10 Hz in one minute.  
Fuses are to be tested under these conditions for two  (2) hours in each plane for a 
total of six (6) hours.  
Examine visually after test

Results: All fuses passed successfully
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11. HIGH FREQUENCY VIBRATION TEST - 30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: MIL-STD-202 Method 204
Test Condition: Perform Test Condition D (20 G peak acceleration, 10-2000-10 Hz sweep in 20 

minutes, 12 sweeps per plane), unless otherwise specified.
Examine visually after test

Results: All fuses passed successfully
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12. MOISTURE RESISTANCE - 30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: MIL-STD-202 Method 106G
Test Condition: Perform pre-conditioning at 50C for 24 hours. 

Subject fuses to 10 continuous cycles with profile as per MIL STD202 106G.
Examine visually after test

Results: All fuses passed successfully
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13. ELECTRICAL CHARACTERIZATION

Criteria: Fuses shall meet individual part specifications
Test Condition: Subject the fuses to the following tests:

i. Current Carrying Capacity 30 Fuses per lot 

Test Reference: Device specification
Criteria: Fuses shall exhibit no physical, mechanical or electrical damage. 
Test Condition:     4 hrs at 100% rated current (IRAT), 25oC

       Final device resistance measurement
               Results:                 All fuses passed successfully.
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ii. Overload Test 30 Fuses per lot 

        Test Reference:   Device specification
Criteria: Fuses shall meet individual part specifications
Test Condition:  Conduct overload test at 350%

Fuses shall open before 5 seconds
       Results    All fuses passed successfully.
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iii. Short Circuit Interrupting Ability 30 Fuses per lot 

Test Reference: Device specification
Criteria: Fuses shall meet individual part specifications
Test Condition:  Fuses shall be subjected to tests at the voltages (s); current (s); power 

factors (AC) and time constants (DC) specified in the fuse specification 
sheet.

Results:               All fuses passed successfully.

-End of Document-
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Validation Test Report for 440 Series 

Ceramic Chip Fuse

Part Number

04401.75 WR

0440002. WR

044002. 5WR

0440003. WR

044003. 5WR

0440004. WR

0440005. WR

0440007. WR

0440008. WR

This document is a summary of tests and results to validate the conformance of 440 Series (1.75A 8A) 
Ceramic Chip fuses to Validation Test Requirements
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Section 1 INTRODUCTION

1.1. Key Objective

To validate the conformance of 440 Ceramic Chip Fuse (CCF) series to Validation Test stress test 
requirements and verify its suitability to automotive applications. The ratings tested for full validation 
tests include the lowest and highest rating of 440 Series: 1.75A and 8A. The results of the full 
validation tests will represent all other ratings of the 440 series.

1.2. Agency Approvals

UL recognized (cURus)
Certified by the Canadian Standards Association (CSA)

1.3. Sample Preparation

All samples (unless specified otherwise in succeeding sections of this report) underwent:

1. Loose resistance measurement using Tegam® meter and four-point probe.  
2. Mounting onto appropriate10-position test boards with one time exposure to reflow profile 

(Fig.1), having a peak temperature of 261.6 °C at the board surface. Fuses were mounted 
using Kester Easy Profile 256LF (96.5Sn/3.0Ag/0.5Cu) lead-free solder paste. 

Figure 1. Lead-Free Reflow Oven Profile

3. One hour cooling at room ambient temperature.
4. On-board resistance measurement after reflow.

4.1. Specifically, tests under electrical characterization tests (Resistance at 3 temp, Life 
Test, Overload Test and Short Circuit Interrupting Ability) were done at room temp and
the fuse minimum and maximum operating temperatures specified on its data sheet (-
55oC, 25oC, and 150oC). For the 0704002.WRA, the environmental tests were done at 
125C (High Temp Storage, Operational Life and Thermal Shock).
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1.4. Post Tests
To prove compliance, all tests except electrical characterization tests underwent post Life 
Test for four (4) hours and Overload Test at 250% and 350% of fuse rated current.

1.5. Product Specifications

Resistance/Voltage Drop/Interrupting Rating

Part Number
Nominal

Resistance ( )

Nominal
Voltage Drop @ 

Rated Current (V)

Interrupting Rating
(AC/DC)

04401.75WR 0.045 0.0777 50 A @ 32 VAC/DC
0440002.WR 0.0385 0.0792 50 A @ 32 VAC/DC
044002.5WR 0.0285 0.0747 50 A @ 32 VAC/DC
0440003.WR 0.02252 0.0742 50 A @ 32 VAC/DC
044003.5WR 0.01845 0.0757 50 A @ 32 VAC/DC
0440004.WR 0.01553 0.0709 50 A @ 32 VAC/DC
0440005.WR 0.012 0.0654 50 A @ 32 VAC/DC
0440007.WR 0.00753 0.0696 50 A @ 32 VAC/DC
0440008.WR 0.00634 0.0655 50 A @ 32 VAC/DC

Electrical Characteristics

% Overload Ampere Rating Opening Time (Sec)
100% 1.75A 8A 4 Hours Minimum
350% 1.75A 8A 5 Sec Maximum
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Section 2 TESTS AND RESULTS

1. THERMAL SHOCK TEST 30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference:MIL-STD-202, Method 107, Condition B
Test Condition: Subject fuses to 100 temperature cycles 

15 min. at 55°C lowest temp and 15 min. at 150°C highest temp
Post resistance measurement.

Results: All fuses passed successfully.
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2. BIASED HUMIDITY 30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: JESD22 - A110-B
Test Condition: Subject fuses to 85°C/85% RH with 10% operating current for 1000 hrs. 

Measure fuse resistance at 168hrs and 336hrs.
Examine visually after test
Post resistance measurement

Results: All fuses passed successfully.
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3. HIGH TEMPERATURE OPERATIONAL LIFE 30 fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: MIL-STD-202 Method 108, Test Condition D
Test Condition: Place fuses in a chamber at 150oC for 1000hrs

Apply de-rated current: (Fuse Rating) x (% Temp de-rating) x 75% (Standard de-
rating) 
Measure fuses resistance at 168hrs and 336hrs
Examine visually after the test
Post resistance measurement

Results: All fuses passed successfully.

4. PHYSICAL DIMENSION 30 fuses per lot

Criteria: The fuses shall meet individual part specifications
Test Reference:JESD22 Method JB-100
Test Condition: Verify physical dimensions of fuses.
Results: All fuses passed successfully.

Min. Ave. Max. Stdev. Min. Ave. Max. Stdev. Min. Ave. Max. Stdev. Min. Ave. Max. Stdev. Min. Ave. Max. Stdev.

1 38.543 39.969 41.104 0.674 38.314 40.259 41.940 1.004 38.650 39.902 41.056 0.634 38.306 40.847 43.595 1.450 38.750 40.933 43.839 1.402 PASSED

2 38.359 40.027 41.747 0.815 38.103 39.752 41.333 0.914 39.280 41.529 44.789 1.389 38.984 41.355 44.805 1.335 39.177 40.965 44.701 1.364 PASSED

3 38.249 40.339 42.201 0.816 38.351 39.899 42.084 0.992 38.917 41.164 43.472 1.261 38.159 41.153 43.529 1.265 39.094 40.952 44.531 1.170 PASSED

04401.75WR High Temperature Operational Life

Lot No.

Initial Loose Resistance Onboard Resistance Onboard Resistance @ 168Hrs Onboard Resistance @ 336Hrs Onboard Resistance @ 1000Hrs
Visual 

Examination

Min. Ave. Max. Stdev. Min. Ave. Max. Stdev. Min. Ave. Max. Stdev. Min. Ave. Max. Stdev. Min. Ave. Max. Stdev.

1 6.310 6.970 7.520 0.358 6.410 7.038 7.540 0.346 6.380 7.021 7.530 0.349 6.430 7.061 7.610 0.354 6.370 6.998 7.500 0.345 PASSED

2 6.090 7.102 7.820 0.366 6.600 7.212 7.870 0.324 6.600 7.184 7.850 0.320 6.600 7.219 7.880 0.324 6.560 7.157 7.820 0.320 PASSED

3 6.460 7.126 7.910 0.354 6.550 7.222 8.010 0.351 6.530 7.213 8.000 0.349 6.540 7.233 8.040 0.353 6.500 7.176 7.950 0.349 PASSED

0440008.WR High Temperature Operational Life

Lot No.

Initial Loose Resistance Onboard Resistance Onboard Resistance @ 168Hrs Onboard Resistance @ 336Hrs Onboard Resistance @ 1000Hrs
Visual 

Examination
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5. RESISTANCE TO SOLVENTS 30 Fuses per lot 
Criteria: Visual Examination

Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference:MIL-STD-202 Method 215K
Test Condition: a.) 1:3 Mixture by volume of isopropyl alcohol to mineral spirits

b.) EC-7R (Bioact)
c. ) 42:1:1 mixture by volume of water to propylene glycol monomethylether to 
monoethanolamine
Examine visually after the test
Post resistance measurement

Results: All fuses passed successfully.
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6. MECHANICAL SHOCK 30 Fuses

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference:MIL-STD-202 Method 213
Test Condition: 50 g's, 11msec duration, Half-sine, 6 shock pulses in 3 planes

Post resistance measurement
Examine visually after test

Results: All fuses passed successfully.
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7. MOISTURE SENSITIVITY LEVEL 30 Fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference:JEDEC J-STD020D
Test Condition: Perform 24-hr baking at 125C.

MSL 1: 85C/85%RH 168hrs.
Subject the samples to 3 times reflow.

Results: All fuses passed successfully.
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8. SOLDERABILITY 30 fuses per lot

Criteria: Fuses shall exhibit 95% solder coverage
Test Reference: IPC/EIA/JEDEC J-STD-002D 
Test Condition: Steam age fuses for 8 hours

Immerse fuse terminations in 245°C ± 5°C solder for 5seconds ± 0.5second. Maintain 
an immersion and emersion rate of 25mm/s ± 6mm/s.
Examine visually after test

Results: All fuses passed successfully.
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9. TERMINAL STRENGTH 30 Fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: IEC-60127-4
Test Condition: Apply a force that will bend the board a minimum distance of x=2mm. 

Apply the force once for 60 sec.
Post Resistance Measurement
Examine visually after test

Results: All fuses passed successfully
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10. LOW FREQUENCY VIBRATION TEST

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: MIL-STD-202 Method 201
Test Condition: Vibration amplitude is to be 0.06 inches (0.12 inch total excursion) unless otherwise 

specified. Frequency sweep is to be 10 Hz to 55 and back to 10 Hz in one minute.  
Fuses are to be tested under these conditions for two  (2) hours in each plane for a 
total of six (6) hours.  
Examine visually after test

Results: All fuses passed successfully
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11. HIGH FREQUENCY VIBRATION TEST  - 30 Fuses per lot

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: MIL-STD-202 Method 204
Test Condition: Perform Test Condition D (20 G peak acceleration, 10-2000-10 Hz sweep in 20 

minutes, 12 sweeps per plane), unless otherwise specified.
Examine visually after test

Results: All fuses passed successfully
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12. MOISTURE RESISTANCE

Criteria: Fuses shall exhibit no physical, mechanical or electrical damage.
Test Reference: MIL-STD-202 Method 106G
Test Condition: Perform pre-conditioning at 50C for 24 hours. 

Subject fuses to 10 continuous cycles with profile as per MIL STD202 106G.
Examine visually after test

Results: All fuses passed successfully
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13. ELECTRICAL CHARACTERIZATION
Criteria: Fuses shall meet individual part specifications
Test Condition: Subject the fuses to the following tests:

i. Current Carrying Capacity 30 Fuses per lot per temperature

Test Reference: Device specification
Criteria: Fuses shall exhibit no physical, mechanical or electrical damage. 
Test Condition:     4 hrs at 100% rated current (IRAT), 25oC

       Final device resistance measurement
               Results:                 All fuses passed successfully.

ii. Overload Test 30 Fuses per lot per temperature

        Test Reference:   Device specification
Criteria: Fuses shall meet individual part specifications
Test Condition:  Conduct overload test at 350%

Fuses shall open before 5 seconds
        Results    All fuses passed successfully.
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iii.Short Circuit Interrupting Ability 30 Fuses per lot 

Test Reference: Device specification
Criteria: Fuses shall meet individual part specifications
Test Condition:  Fuses shall be subjected to tests at the voltages (s); current (s); power 

factors (AC) and time constants (DC) specified in the fuse specification 
sheet at minimum, room and maximum operating temperatures. For 
mid-ratings, conduct the test at room temp (25C) only.

Results:               All fuses passed successfully.

-End of Document-


