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Post Insertion Process Validation R eport 

Product:  Magnetic Wheel Speed Sensor

Objective:  Validate the new manufacturing process of the bobbin, 

assuring that the final product meets all Quality and Functional 

Requirements.

Used Specification:  5745Z-S1A-0130 

Report date:  November 23rd, 2004 

Final Conclusion:  Got results form performed tests on parts show a 

full compliance with specified requirements described in the 

5745Z-S1A-0130 specification.

Author:  David Chavez, Mauricio Castro, Jose Nunez 
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Post-insertion process
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Post-insertion process
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Test Flow Chart
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Out put voltage test

Test: Output voltage  before tests.
Specification:  5745Z-S1A-0130, Section 3.1.1
Object of test: Validate the post insertion change.
Method:  The voltage shall be measured at room temperature with the sensor connected to the electrical 
load with the proper target wheel.  The sensor has to be tested at 48 RPM with an air gap of 1.2mm 
Requirements:  The minimum voltage shall be 0.190 V pk-pk and a maximum value of 1.00 V pk-pk. 

Results:
Model ID Vpk-pk readings Remarks Model ID Vpk-pk readings Remarks

2 0.339 OK 5 0.393 OK 
6 0.359 OK  11 0.459 OK 
10 0.360 OK  19 0.360 OK 
19 0.410 OK  22 0.419 OK 
23 0.354 OK  32 0.327 OK 
31 0.377 OK  34 0.460 OK 
39 0.324 OK  39 0.414 OK 
43 0.291 OK  41 0.433 OK 
56 0.360 OK  61 0.389 OK 
59 0.320 OK  67 0.444 OK 
62 0.280 OK  68 0.415 OK 
64 0.248 OK  81 0.357 OK 
76 0.310 OK  86 0.312 OK 
80 0.315 OK  93 0.469 OK 
92 0.298 OK  94 0.391 OK 
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100 0.345 OK 
2 0.213 OK 3 0.273 OK 
11 0.210 OK  5 0.254 OK 
14 0.220 OK  9 0.302 OK 
27 0.222 OK  11 0.283 OK 
31 0.239 OK  13 0.274 OK 
33 0.225 OK  14 0.276 OK 
50 0.217 OK  15 0.280 OK 
51 0.215 OK  18 0.303 OK 
55 0.288 OK  20 0.289 OK 
58 0.243 OK  24 0.279 OK 
68 0.218 OK  25 0.252 OK 
84 0.224 OK  29 0.272 OK 
90 0.200 OK  30 0.288 OK 
91 0.224 OK  31 0.275 OK 
92 0.245 OK  34 0.253 OK 
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37 0.278 OK 

Start Date: 05/07/04 Completion Date:   05/08/04  Tested by: Eugenio Broca

Equipment used during t est

Name Manufacturer Serial No. Calibration due
"Dactem" functional tester Dactem QA-383 04/18/05
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Coil resistance test
Test: Coil resistance before tests.
Specification: 5745Z-S1A-0130, Section 3.1.2
Object of test: Validate the post insertion change.
Method: Measure DC resistance value between the terminals at the end of sensor harness. 
Requirements: The resistance value shall be between 1318 Ω and 1782 Ω. 

Results:

Model ID Resistance readings Remarks  Model ID Resistance readings Remarks

2 1559 Ω OK 5 1558 Ω OK 
6 1560 Ω OK  11 1552 Ω OK 
10 1554 Ω OK  19 1563 Ω OK 
19 1573 Ω OK  22 1562 Ω OK 
23 1554 Ω OK  32 1571 Ω OK 
31 1541 Ω OK  34 1548 Ω OK 
39 1561 Ω OK  39 1541 Ω OK 
43 1563 Ω OK  41 1564 Ω OK 
56 1558 Ω OK  61 1564 Ω OK 
59 1552 Ω OK  67 1559 Ω OK 
62 1565 Ω OK  68 1548 Ω OK 
64 1556 Ω OK  81 1561 Ω OK 
76 1557 Ω OK  86 1566 Ω OK 
80 1562 Ω OK  93 1571 Ω OK 
92 1553 Ω OK  94 1577 Ω OK 
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100 1553 Ω OK 
2 1680 Ω OK 3 1588 Ω OK 
11 1690 Ω OK  5 1563 Ω OK 
14 1663 Ω OK  9 1570 Ω OK 
27 1456 Ω OK  11 1567 Ω OK 
31 1685 Ω OK  13 1565 Ω OK 
33 1691 Ω OK  14 1596 Ω OK 
50 1682 Ω OK  15 1569 Ω OK 
51 1464 Ω OK  18 1564 Ω OK 
55 1667 Ω OK  20 1553 Ω OK 
58 1678 Ω OK  24 1576 Ω OK 
68 1470 Ω OK  25 1570 Ω OK 
84 1703 Ω OK  29 1564 Ω OK 
90 1454 Ω OK  30 1586 Ω OK 
91 1472 Ω OK  31 1576 Ω OK 
92 1431 Ω OK  34 1579 Ω OK 
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37 1567 Ω OK 

Start Date: 05/07/04  Completion Date:  05/07/04  Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
"Dactem" functional tester Dactem QA-383 04/18/05
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Vibration test
Test: Vibration. 
Specification: 5745Z-S1A-0130, Section 3.2.1-e 
Object of test: Validate the post insertion change.
Method: Mount the sensor in a fixture and tighten to print specified torque value.  Vibrate with the following profile:
Vibration acceleration: 40 Gp-p 
Vibration frequency: 5- 2000 Hz, log sweep (10 minutes reciprocal)
Vibration direction: Sensor axis
Vibration duration: 20 hours 

Requirements: Functional requirements after test must pass. 

Results: Functional values after vibration test.

Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1539 Ω 0.291 V OK 5 1553 Ω 0.462 V OK 
6 1547 Ω 0.341 V OK 11 1561 Ω 0.491 V OK 
10 1541 Ω 0.378 V OK 19 1565 Ω 0.472 V OK 
19 1549 Ω 0.360 V OK 22 1551 Ω 0.479 V OK 
23 1541 Ω 0.375 V OK 32 1557 Ω 0.537 V OK 
31 1550 Ω 0.324 V OK 34 1576 Ω 0.514 V OK 
39 1525 Ω 0.381 V OK 39 1556 Ω 0.578 V OK 
43 1548 Ω 0.377 V OK 41 1558 Ω 0.457 V OK 
56 1529 Ω 0.347 V OK 61 1559 Ω 0.571 V OK 
59 1549 Ω 0.304 V OK 67 1560 Ω 0.435 V OK 
62 1557 Ω 0.306 V OK 68 1559 Ω 0.478 V OK 
64 1541 Ω 0.297 V OK 81 1553 Ω 0.444 V OK 
76 1539 Ω 0.335 V OK 86 1556 Ω 0.465 V OK 
80 1561 Ω 0.321 V OK 93 1562 Ω 0.533 V OK 
92 1544 Ω 0.297 V OK 94 1555 Ω 0.499 V OK 
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100 1550 Ω 0.486 V OK 
2 1674 Ω 0.264 V OK 3 1692 Ω 0.246 V OK 
11 1690 Ω 0.256 V OK 5 1655 Ω 0.225 V OK 
14 1659 Ω 0.261 V OK 9 1414 Ω 0.264 V OK 
27 1415 Ω 0.264 V OK 11 1412 Ω 0.248 V OK 
31 1690 Ω 0.282 V OK 13 1421 Ω 0.235 V OK 
33 1693 Ω 0.282 V OK 14 1683 Ω 0.24 V OK 
50 1682 Ω 0.264 V OK 15 1425 Ω 0.241 V OK 
51 1398 Ω 0.317 V OK 18 1404 Ω 0.254 V OK 
55 1689 Ω 0.287 V OK 20 1409 Ω 0.248 V OK 
58 1677 Ω 0.286 V OK 24 1682 Ω 0.251 V OK 
68 1435 Ω 0.272 V OK 25 1670 Ω 0.227 V OK 
84 1712 Ω 0.272 V OK 29 1436 Ω 0.241 V OK 
90 1400 Ω 0.309 V OK 30 1700 Ω 0.256 V OK 
91 1429 Ω 0.274 V OK 31 1650 Ω 0.251 V OK 
92 1391 Ω 0.297 V OK 34 1700 Ω 0.255 V OK 
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37 1668 Ω 0.250 V OK 

Start Date: 18/Nov/03  Completion Date:  18/Nov/03  Setup by: Agustin Lara
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Vibration test

Pictures of test .

Vibration f ixture used to vibrate the sensor in its own axis.

Vibration armature with fixture and sensors.

Equipment used during test

Name Manufacturer Serial No. Calibration due
"Dactem" functional test er Dactem QA-383 04/18/05
 Shaker Unholtz-Dickie TA250-5062 Dic-2004 

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION
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Thermal shock test

Test: Thermal shock .
Specification:  5745Z-S1A-0130, Section 3.2.1 -a 
Object of test: Validate the post insertion change.
Method: Subject the sensor to the thermal shock chamber to ten cycles according to the following profile:
-40oC 1 Hr. / +120 oC 1 Hr
Requirements:  Functional requirements after test must pass.  

Results:
Model ID Resistance  Vpk-pk  Remarks Model ID Resistance  Vpk-pk Remarks

2 1544 Ω 0.234 V  OK 5 1546 Ω 0.380 V OK 
6 1551 Ω 0.313 V  OK 11 1551 Ω 0.460 V OK 

10 1539 Ω 0.292 V  OK 19 1561 Ω 0.467 V OK 
19 1545 Ω 0.320 V  OK 22 1549 Ω 0.455 V OK 
23 1538 Ω 0.328 V  OK 32 1553 Ω 0.504 V OK 
31 1549 Ω 0.276 V OK 34 1552 Ω 0.415 V OK 
39 1526 Ω 0.353 V  OK 39 1555 Ω 0.482 V OK 
43 1551 Ω 0.315 V  OK 41 1546 Ω 0.422 V OK 
56 1536 Ω 0.305 V  OK 61 1549 Ω 0.503 V OK 
59 1553 Ω 0.254 V  OK 67 1560 Ω 0.379 V OK 
62 1564 Ω 0.265 V  OK 68 1554 Ω 0.368 V OK 
64 1539 Ω 0.271 V  OK 81 1553 Ω 0.38 V OK 
76 1543 Ω 0.311 V  OK 86 1548 Ω 0.396 V OK 
80 1552 Ω 0.296 V  OK 93 1552 Ω 0.415 V OK 
92 1553 Ω 0.263 V  OK 94 1544 Ω 0.458 V OK 
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100 1539 Ω 0.38 V OK 
2 1685 Ω 0.26 V OK 3 1697 Ω 0.313 V OK 

11 1704 Ω 0.269 V  OK 5 1656 Ω 0.293 V OK 
14 1654 Ω 0.275 V  OK 9 1362 Ω 0.325 V OK 
27 1389 Ω 0.278 V  OK 11 1354 Ω 0.308 V OK 
31 1702 Ω 0.304 V  OK 13 1368 Ω 0.294 V OK 
33 1704 Ω 0.302 V  OK 14 1700 Ω 0.296 V OK 
50 1674 Ω 0.263 V  OK 15 1352 Ω 0.316 V OK 
51 1393 Ω 0.306 V  OK 18 1349 Ω 0.335 V OK 
55 1686 Ω 0.284 V  OK 20 1345 Ω 0.311 V OK 
58 1700 Ω 0.301 V  OK 24 1679 Ω 0.305 V OK 
68 1430 Ω 0.269 V  OK 25 1673 Ω 0.300 V OK
84 1731 Ω 0.276 V  OK 29 1369 Ω 0.309 V OK 
90 1389 Ω 0.312 V  OK 30 1699 Ω 0.327 V OK 
91 1420 Ω 0.295 V  OK 31 1650 Ω 0.311 V OK 
92 1381 Ω 0.304 V  OK 34 1702 Ω 0.316 V OK 
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37 1679 Ω 0.322 V OK 

Start Date: 05/17/04  Completion Date: 05/19/04 Tested by: Eugenio Broca

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



                               

POST INSERTION PROCESS VALIDATION REPORT

16 of 24

Thermal shock test

Temperature profile:

Thermal shock chamber used in the test:

Equipment used during test

Name Manufacturer Serial No. Calibration due
Thernal shock chamber Thermotron QA-283 
"Dactem" functional tester Dactem QA-383 04/18/05

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION
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Inmersion test
Test: Immersion test. 
Specification: 5745Z-S1A-0130, Section 3.2.1-b 
Object of test: Validate the post insertion change.
Method: Leave in an ambience of 120oC for 1 hr, and then immerse in 5% salt water at room temp for 10 minutes.
Number of repetition: 20 cycles.
Requirements: Functional requirements after test must pass. 

Results:

Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1567 Ω 0.250 V OK 5 1570 Ω 0.467 V OK
6 1569 Ω 0.313 V OK 11 1576 Ω 0.431 V OK

10 1566 Ω 0.294 V OK 19 1578 Ω 0.463 V OK
19 1571 Ω 0.318 V OK 22 1573 Ω 0.437 V OK
23 1564 Ω 0.318 V OK 32 1569 Ω 0.463 V OK
31 1576 Ω 0.273 V OK 34 1580 Ω 0.393 V OK
39 1553 Ω 0.331 V OK 39 1569 Ω 0.536 V OK
43 1566 Ω 0.349 V OK 41 1567 Ω 0.410 V OK
56 1555 Ω 0.293 V OK 61 1568 Ω 0.491 V OK
59 1572 Ω 0.245 V OK 67 1576 Ω 0.402 V OK
62 1580 Ω 0.262 V OK 68 1576 Ω 0.433 V OK
64 1558 Ω 0.264 V OK 81 1572 Ω 0.391 V OK
76 1559 Ω 0.313 V OK 86 1573 Ω 0.388 V OK
80 1577 Ω 0.288 V OK 93 1572 Ω 0.467 V OK
92 1570 Ω 0.267 V OK 94 1550 Ω 0.415 V OK
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100 1565 Ω 0.444 V OK
2 1709 Ω 0.276 V OK 3 1724 Ω 0.260 V OK

11 1722 Ω 0.261 V OK 5 1686 Ω 0.249 V OK
14 1730 Ω 0.290 V OK 9 1440 Ω 0.249 V OK
27 1715 Ω 0.284 V OK 11 1431 Ω 0.249 V OK
31 1732 Ω 0.304 V OK 13 1440 Ω 0.219 V OK
33 1738 Ω 0.297 V OK 14 1709 Ω 0.230 V OK
50 1714 Ω 0.260 V OK 15 1436 Ω 0.241 V OK
51 1431 Ω 0.300 V OK 18 1428 Ω 0.269 V OK
55 1718 Ω 0.270 V OK 20 1710 Ω 0.240  V OK
58 1721 Ω 0.298 V OK 24 1703 Ω 0.245 V OK
68 1448 Ω 0.270 V OK 25 1696 Ω 0.237 V OK  
84 1710 Ω 0.194 V OK 29 1439 Ω 0.241 V OK
90 1385 Ω 0.314 V OK 30 1725 Ω 0.273 V OK
91 1449 Ω 0.281 V OK 31 1710 Ω 0.248 V OK
92 1412 Ω 0.301 V OK 34 1723 Ω 0.256 V OK
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37 1705 Ω 0.265 V OK

Start Date: 05/20/04  Completion Date: 05/25/04  Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
Temperature Chamber Thermotron 13452 16/Jun/04
"Dactem" functional tester Dactem QA-383 04/18/05

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION
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High temperature / High humidity test
Test: High temperature/High humidity test. 
Specification: 5745Z-S1A-0130, Section 3.2.1-d.
Object of test: Validate the post insertion change.
Method: Submit the sensor to the chamber with the following profile:
Temperature of shelf time: 80oC                       Humidity of shelf time: 90-95% RH
Shelf time: 144 hours                                        Number of repetition: 20 cycles.
Requirements: Functional requirements after test must pass. 

Results:

Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1696 0.218 OK 5 1578 0.44 OK
6 1717 0.215 OK 11 1584 0.445 OK
10 1724 0.221 OK 19 1588 0.382 OK
19 1763 0.235 OK 22 1582 0.409 OK
23 1715 0.226 OK 32 1577 0.429 OK
31 1732 0.233 OK 34 1592 0.364 OK
39 1706 0.204 OK 39 1577 0.469 OK
43 1459 0.231 OK 41 1580 0.38 OK
56 1698 0.21 OK 61 1577 0.451 OK
59 1698 0.238 OK 67 1584 0.327 OK
62 1474 0.202 OK 68 1586 0.36 OK
64 1745 0.258 OK 81 1581 0.362 OK
76 1726 0.227 OK 86 1581 0.367 OK
80 1477 0.219 OK 93 1576 0.412 OK
92 1440 0.237 OK 94 1578 0.378 OK
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100 1577 0.378 OK
2 1695 .214 OK 3 1734 0.236 OK
11 1721 .217 OK 5 1694 0.214 OK
14 1720 0.210 OK 9 1455 0.244 OK
27 1710 0.220 OK 11 1458 0.228 OK
31 1715 0.226 OK 13 1453 0.219 OK
33 1732 0.233 OK 14 1716 0.222 OK
50 1706 0.204 OK 15 1448 0.226 OK
51 1459 0.231 OK 18 1444 0.251 OK
55 1698 0.219 OK 20 1710 0.230 OK
58 1668 0.285 OK 24 1717 0.229 OK
68 1449 0.212 OK 25 1707 0.23 OK
84 1752 0.285 OK 29 1458 0.229 OK
90 1764 0.237 OK 30 1732 0.245 OK
91 1487 0.239 OK 31 1725 0.244 OK
92 1454 0.257 OK 34 1727 0.224 OK
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37 1704 0.244 OK

Start Date:  05/27/04 Completion Date: 06/02/04  Tested by: Mauricio Castro

Equipment used during test

Name Manufacturer Serial No. Calibration due
Humidity chamber Thermotron QA-448 15/Oct/04
"Dactem" functional tester Dactem QA-383 04/18/05
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Low temperature exposure test

Test: Low temperature exposure test
Specification:  5745Z-S1A-0130, Section 3.2.1 -d. 
Object of test: Validate the post insertion change.
Method: Submit the sensor to the temperatur e chamber at -40oC during 100 hours.
Requirements:  Functional requirements after test must pass.  

Results:
Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1534 0.251 OK 5 1524 0.472 OK 
6 1530 0.347 OK 11 1537 0.473 OK 

10 1529 0.321 OK 19 1539 0.429 OK 
19 1527 0.365 OK 22 1533 0.437 OK 
23 1526 0.333 OK 32 1538 0.446 OK 
31 1536 0.279 OK 34 1553 0.392 OK 
39 1521 0.375 OK 39 1530 0.486 OK 
43 1525 0.29 OK 41 1524 0.417 OK 
56 1519 0.317 OK 61 1531 0.477 OK 
59 1532 0.291 OK 67 1539 0.346 OK 
62 1545 0.29 OK 68 1536 0.364 OK 
64 1521 0.289 OK 81 1533 0.383 OK 
76 1524 0.328 OK 86 1537 0.388 OK 
80 1540 0.307 OK 93 1538 0.424 OK 
92 1532 0.262 OK 94 1526 0.386 OK 
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100 1531 0.412 OK 
2 1705 0.293 OK 3 1728 0.343 OK 

11 1722 0.288 OK 5 1678 0.306 OK 
14 1720 0.300 OK 9 1369 0.346 OK 
27 1725 0.290 OK 11 1376 0.319 OK 
31 1733 0.327 OK 13 1381 0.297 OK 
33 1735 0.318 OK 14 1714 0.31 OK 
50 1708 0.281 OK 15 1370 0.328 OK 
51 1437 0.221 OK 18 1355 0.350 OK 
55 1713 0.286 OK 20 1710 0.325 OK 
58 1714 0.329 OK 24 1702 0.319 OK 
68 1427 0.275 OK 25 1704 0.329 OK  
84 1763 0.362 OK 29 1320 0.318 OK 
90 1377 0.366 OK 30 1726 0.350 OK 
91 1416 0.305 OK 31 1720 0.315 OK 
92 1384 0.32 OK 34 1716 0.312 OK 
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37 1705 0.348 OK 

Start Date: 06/02/04 Completion Date:   06/06/04 Tested by:  Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
Temperature Chamber Thermotron 13452 16/Jun/04
"Dactem" functional tester Dactem QA-383 04/18/05
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High temperature exposure test

Test: High temperature exposure tes t 
Specification:  5745Z-S1A-0130, Section 3.2.1 -f.
Object of test: Validate the post insertion change.
Method: Submit the sensor to the temperature chamber at 120 oC  during 100 hours.
Requirements:  Functional requirements after test must pass.  

Results:
Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1598 0.219 OK 5 1580 0.483 OK 
6 1586 0.267 OK 11 1583 0.485 OK 
10 1597 0.263 OK 19 1587 0.463 OK 
19 1614 0.301 OK 22 1609 0.437 OK 
23 1592 0.279 OK 32 1581 0.424 OK 
31 1594 0.251 OK 34 1598 0.427 OK 
39 1580 0.299 OK 39 1581 0.501 OK 
43 1606 0.29 OK 41 1577 0.413 OK 
56 1593 0.277 OK 61 1585 0.486 OK 
59 1600 0.233 OK 67 1599 0.375 OK 
62 1614 0.246 OK 68 1588 0.422 OK 
64 1594 0.253 OK 81 1584 0.377 OK 
76 1599 0.275 OK 86 1586 0.43 OK 
80 1618 0.266 OK 93 1592 0.466 OK 
92 1603 0.23 OK 94 1578 0.393 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

8 

95 1614 0.284 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

9 

100 1579 0.458 OK 
2 1736 0.267 OK 3 1772 0.298 OK 
11 1766 0.273 OK 5 1752 0.276 OK 
14 1760 0.260 OK 9 1456 0.313 OK 
27 1755 0.255 OK 11 1483 0.295 OK 
31 1764 0.29 OK 13 1476 0.276 OK 
33 1765 0.301 OK 14 1777 0.297 OK 
50 1746 0.263 OK 15 1465 0.293 OK 
51 1446 0.329 OK 18 1451 0.314 OK 
55 1750 0.264 OK 20 1740 0.291 OK 
58 1749 0.29 OK 24 1771 0.281 OK 
68 1483 0.25 OK 25 1765 0.299 OK
84 1760 0.337 OK 29 1462 0.288 OK 
90 1440 0.312 OK 30 1769 0.317 OK 
91 1471 0.276 OK 31 1760 0.320 OK 
92 1437 0.294 OK 34 1767 0.284 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

0 

97 1465 0.279 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

1 

37 1768 0.314 OK 

Start Date: 06/08/04 Completion Date: 06/16/04 Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
Temperature Chamber Thermotron 13452 16/Jun/04
"Dactem" functional tester Dactem QA-383 04/18/05
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Out put voltage test

Test: Output voltage  after tests.
Specification:  5745Z-S1A-0130, Section 3.1.1
Object of test: Validate the post insertion change.
Method:  The voltage shall be measured at room temperature with the sensor connected to the electrical load 
with the proper target wheel.  The sensor has to be tested at 48 RPM with an air gap of 1.2mm 
Requirements:  The minimum voltage shall be 0.190 V pk-pk and a maximum value of 1.00 V pk-pk. 

Results:
Model ID Vpk-pk readings Remarks Model ID Vpk-pk readings Remarks

2 0.237 OK 5 0.399 OK 
6 0.353 OK  11 0.41 OK 
10 0.286 OK  19 0.415 OK 
19 0.299 OK  22 0.368 OK 
23 0.29 OK  32 0.488 OK 
31 0.278 OK  34 0.354 OK 
39 0.298 OK  39 0.561 OK 
43 0.298 OK  41 0.443 OK 
56 0.277 OK  61 0.371 OK 
59 0.233 OK  67 0.283 OK 
62 0.251 OK  68 0.357 OK 
64 0.278 OK  81 0.359 OK 
76 0.296 OK  86 0.451 OK 
80 0.269 OK  93 0.317 OK 
92 0.240 OK  94 0.450 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

8 

95 0.276 OK  

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

9 

100 0.390 OK 
2 0.323 OK 3 0.314 OK 
11 0.279 OK  5 0.28 OK 
14 0.260 OK  9 0.324 OK 
27 0.248 OK  11 0.309 OK 
31 0.285 OK  13 0.275 OK 
33 0.283 OK  14 0.310 OK 
50 0.263 OK  15 0.315 OK 
51 0.353 OK  18 0.324 OK 
55 0.272 OK  20 0.293 OK 
58 0.305 OK  24 0.296 OK 
68 0.259 OK  25 0.305 OK 
84 0.323 OK  29 0.291 OK 
90 0.314 OK  30 0.315 OK 
91 0.264 OK  31 0.285 OK 
92 0.282 OK  34 0.286 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

0 

97 0.287 OK  

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

1 

37 0.322 OK 

Start Date: 10/28/04 Completion Date:   10/28/04  Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
"Dactem" functional tester Dactem QA-383 04/18/05
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Coil resistance test

Test: Coil resistance after tests.
Specification:  5745Z-S1A-0130, Section 3.1.2
Object of test: Validate the post insertion change.
Method: Measure DC resistance value between the terminals at  the end of sensor harness. 
Requirements:  The resistance value shall be between 1318 Ω and 1782 Ω. 

Results:

Model
ID Resistance readings Remarks  

Model
ID Resistance

readings 
Remarks

2 1548 OK 5 1566 OK 
6 1550 OK  11 1573 OK 
10 1543 OK  19 1579 OK 
19 1553 OK  22 1573 OK 
23 1545 OK  32 1568 OK 
31 1559 OK  34 1579 OK 
39 1541 OK  39 1571 OK 
43 1554 OK  41 1598 OK 
56 1540 OK  61 1565 OK 
59 1559 OK  67 1591 OK 
62 1565 OK  68 1583 OK 
64 1560 OK  81 1589 OK 
76 1541 OK  86 1601 OK 
80 1558 OK  93 1572 OK 
92 1552 OK  94 1567 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

8 

95 1515 OK  

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

9 

100 1565 OK 
2 1753 OK 3 1754 OK 
11 1743 OK  5 1708 OK 
14 1740 OK  9 1401 OK 
27 1750 OK  11 1395 OK 
31 1739 OK  13 1405 OK 
33 1754 OK  14 1743 OK 
50 1725 OK  15 1423 OK 
51 1491 OK  18 1489 OK 
55 1724 OK  20 1725 OK 
58 1728 OK  24 1733 OK 
68 1438 OK  25 1733 OK 
84 1733 OK  29 1405 OK 
90 1407 OK  30 1759 OK 
91 1439 OK  31 1740 OK 
92 1405 OK  34 1738 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

0 

97 1436 OK  

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

1 

37 1736 OK 

Start Date: 10/28/04 Completion  Date:   10/28/04  Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
"Dactem" functional tester Dactem QA-383 04/18/05
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Final Conclusion

              

              

       

Got results form performed tests on parts show a full 

compliance with specified requirements described in the 

5745Z-S1A-0130 specification.  
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Evaluation Test Report

Title: Spec reliability evaluation 

Test title: Report No.

Hot soak test
Cold soak test
Hot electric durability test
Cold electric durability test
Thermal humidity electric test
Thermal shock test
Hygrothermal  cycle vibration/

rotation electric test
Thermal cycle electric test
Intermittent electric durability test

Condensation test
Connector strength test
Static electricity application test

Noise application test
EMI test
BCI test

Testing period: Jul 19 - Sept 6, 2001

Oct 10, 2002

Approval Review Created by

Baba
Uchiyama

Kato 
Sugano

Toyo Denso Co. Ltd.  
Development Dept. Research BL
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Test item/judgment

Test item Report Judgment

Hot soak test

Cold soak test

Cold electric durability test
Hot electric durability test

Thermal shock test

Hot humidity electric test

Hygrothermal  cycle vibration/

Thermal cycle electric test

rotation electric test

Intermittent electric durability test

Condensation test

Static electricity application test

Connector strength test

Noise application test

EMI test

BCI test

See next page for the test item details

We conclude that this part (SEA STRG SENSOR) is reliable as it meets all the judgment criteria for the 
spec tests (15 tests) stated above.
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General Performance 
Spec

Voltage output (in normal condition)

Z phase voltage  
output (in  
abnormal  
condition)

Current 
consumption

A, B phase 
difference

Z phase width 
accuracy (b)

A 
phase

B 
phase

Z 
phase

A 
phase

B 
phase

Z 
phase

4.25V 1.3V
LOW 0.4

HIGH 4.6

60mA 

Pull up resistance (A,B,Z phase)

Spec

Phase difference position

A phase

B phase

(In case of right 
rotation)

Z phase

Voltage output in abnormal condition (HIGH)

Voltage output in abnormal condition (LOW)
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Circuit
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Report

Part Name

Test title: Hot soak test
Evaluation Test Report

Approval Review Created by

Created on: Oct 10, 2002

Test purpose:
Perform hot soak testing on steering angle sensor (combi one-piece type) to evaluate the durability reliability.

Test conditions:

Date:

Location:

Ambient conditions:

Toyo Denso Co. Ltd. T/C Building No.8 1F Test Rm

[Temperature] 20 +/- 15 deg C [Humidity] 60 +/-15%

Test part level:
Mass Pro tool parts

Sample No.

Built on Aug 2, 2002 @ Kameyama factory 
See attached sheet (page 4/52) for circuit schematic.

Test method: (Spec No. 
As per the hot soak test section:

Temperature condition: +100 deg C (constant)
Test voltage: current off
Durability duration: 96h

Instruments used:

1. Small environment tester
2. Steering angle sensor measurement 
equipment

3. Digital multi-metre

4. Analyzing recorder

Check items:
The part(s) must meet the general performance  
and not show any harmful change in appearance  
after testing is completed.

Test results:

Item Spec Durability
OK/NG judgment

Temperature

Phase 
difference

Z phase width 
accuracy

Voltage 
output (A/B/
Z)

Current 
consumption

Aug 5 - 9, 2002

Z phase voltage 
output (abnormal)

Z phase edge 
accuracy

Appearance

A, B phase difference: 1.0
+/-0.5 °

Z phase width accuracy: 10
+/-1°

A,B phase (HIGH) 1.25V 
A,B phase (LOW) 1.3V
Z phase (HIGH) 4.0+ /- 0.45V
Z phase (LOW) 0.8+ /- 0.2V

60mA 

Z phase (HIGH) 4.6V
Z phase (LOW) 0.4V

Edge difference b/w 10r/min
& 240r/min: + /- 1°

No abnormal condition allowed
(i.e., deform, crack, etc.)

Initial

Initial

Initial

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

See attached sheet for test data details.

Observations (other)
All general characteristics at initial timing as well as after durability are within spec and there is no harmful change,
deform, etc. in appearance. Based on the test results, we conclude that the part is durable enough.

Distributed to (client): 
HGT 53D

(In-house) 
Dev Dept. Electronic 
BL

Retention period 
10 yrs + 1 calendar 
yr

Toyo Denso Co. Ltd.  
Development Dept. Research BL

Baba

Uchiyama Kato 
Sugano
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Test Data
Part Name

Hot soak testTest title:

Approval

Created on: Oct 10, 2002

Review Created by

1. A, B phase difference & Z phase width accuracy

Temperature Durability A, B phase difference
Phase difference position

Initial
Post- durability

Initial
Post- durability

Post- durability

Initial

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Post- durability

Initial

Initial
Post- durability

Z phase width  
accuracy

Judgment 
(OK/NG)

Spec value

2. Voltage output & current consumption

Temperature Durability

Voltage output Current  
consumption

A phase

Judgment 
(OK/NG)

A phaseB phase B phaseZ phase Z phase

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial

Initial
Post- durability

Post- durability

Post- durability

Initial

Initial
Post- durability

Initial

Initial
Post- durability

Post- durability

Spec value 4.25V 1.3V 60mA

Toyo Denso Co. Ltd.  
Development Dept. Research BL

Report
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Test Data
Part Name

Hot soak testTest title:

Created on: Oct 10, 2002

Approval Review Created by

3. Z phase voltage output (in abnormal condition)

Temperature Durability
Judgment 
(OK/NG)

Z phase voltage output (in abnormal condition)

A phase  
disconnection

B phase  
disconnection

A phase - GND 
short circuit

B phase - GND 
short circuit

Power 
disconnection

Power 
short circuit

Z signal 
disconnection

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Spec value In abnormal condition: HIGH 4.6, LOW 0.4

4. Z phase edge accuracy responsiveness

Temperature Durability

Edge position (pulse)
Edge position  
difference (※1) Judgment 

(OK/NG)

Lwr edge Lwr edgeUpr edge Upr edge
Initial

Initial

Initial

Initial
Initial

Initial

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Spec value

Standard pulse

Edge position difference b/w 10r/min & 240r/min (※1): + /- 1°

Lwr edge
Upr edge

+ side: edge trending late/behind
- side: edge trending ahead

Edge position difference: 240r/min 
standard

Report Toyo Denso Co. Ltd.  
Development Dept. Research BL

Initial
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Evaluation Test Report

Report

Part Name

Test title:

Baba

Approval Review Created by

Created on: Oct 10, 2002

Test purpose:

Test conditions:

Date:

Location:

Ambient conditions:

Test part level:

Test method: (Spec No. 

Test results:

Instruments used:

Check items:

Aug 19 - 26, 2002

Toyo Denso Co. Ltd. T/C Building No.8 1F Test Rm

[Temperature] 20 +/- 15 deg C [Humidity] 60 +/-15%

Mass Pro tool parts

Sample No.

Built on Aug 2, 2002 @ Kameyama factory 
See attached sheet (page 4/52) for circuit schematic.

As per the cold soak test section:
Temperature condition: -40 deg C (constant)

Test voltage: current off
Durability duration: 144h

2. Steering angle sensor measurement 
equipment

3. Digital multi-metre

4. Analyzing recorder

1. Ultra-cold temperature/humidity chamber

The part(s) must meet the general performance  
and not show any harmful change in appearance  
after testing is completed.

Perform hot soak testing on steering angle sensor (combi one-piece type) to evaluate the durability reliability.

Phase 
difference

Z phase width 
accuracy

Voltage 
output (A/B/Z)

Current 
consumption

Z phase voltage 
output (abnormal)

Z phase edge 
accuracy

Appearance

A, B phase difference: 1.0
+/-0.5 °

Z phase width accuracy: 10
+/-1°

A,B phase (HIGH) 1.25V 
A,B phase (LOW) 1.3V
Z phase (HIGH) 4.0+ /- 0.45V
Z phase (LOW) 0.8+ /- 0.2V

60mA 

Z phase (HIGH) 4.6V
Z phase (LOW) 0.4V

Edge difference b/w 10r/min
& 240r/min: + /- 1°

No abnormal condition allowed
(i.e., deform, crack, etc.)

Cold soak test

Uchiyama Kato 
Sugano

Temperature
OK/NG judgment

DurabilitySpecItem

Initial
Post- durability

Initial
Post- durability

Initial

Post- durability

Initial
Post- durability

Post- durability

Post- durability

Post- durability

Initial

Initial

See attached sheet for test data details.

Observations (other)
All general characteristics at initial timing as well as after durability are within spec and there is no harmful change,
deform, etc. in appearance. Based on the test results, we conclude that the part is durable enough.

Distributed to (client): 
HGT 53D

(In-house) 
Dev Dept. Electronic 
BL

Retention period 
10 yrs + 1 calendar 
yr

Toyo Denso Co. Ltd.  
Development Dept. Research BL
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Test Data
Part Name

Test title: Cold soak test

Created on: Oct 10, 2002

Approval Review Created by

1. A, B phase difference & Z phase width accuracy

DurabilityTemperature

Phase difference position
A, B phase difference

Z phase width  
accuracy

Judgment 
(OK/NG)

Initial
Post- durability

Initial
Post- durability

Initial

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Post- durability

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Spec value

2. Voltage output & current consumption

Temperature Durability

Voltage output

Z phaseB phaseA phase A phase B phase Z phase

Current  
consumption Judgment 

(OK/NG)

Initial
Post- durability

Post- durability

Initial
Post- durability

Post- durability

Initial

Initial

Post- durability

Post- durability

Initial

Initial

Post- durability

Initial

Post- durability

Post- durability

Initial

Initial

Spec value 4.25V 1.3V 60mA

Report Toyo Denso Co. Ltd.  
Development Dept. Research BL
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Test Data
Part Name

Test title: Cold soak test

Approval Review Created by

Created on: Oct 10, 2002

3. Z phase voltage output (in abnormal condition)

Temperature Durability A phase  
disconnection

B phase  
disconnection

A phase - GND 
short circuit

B phase - GND 
short circuit

Power 
short circuit

Power 
disconnection

Z phase voltage output (in abnormal condition)

Z signal 
disconnection

Judgment 
(OK/NG)

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Spec value In abnormal condition: HIGH 4.6, LOW 0.4

4. Z phase edge accuracy responsiveness

Temperature Durability

Lwr edge Upr edge Lwr edge

Edge position (pulse)

Upr edge

Judgment 
(OK/NG)

Edge position  
difference (※1)

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial

Initial
Post- durability

Post- durability

Spec value Edge position difference b/w 10r/min & 240r/min (※1): + /- 1°

Standard pulse

Lwr edge
Upr edge

- side: edge trending ahead
+ side: edge trending late/behind

Edge position difference: 240r/min 
standard

Toyo Denso Co. Ltd.  
Development Dept. Research BL

Report



Test�Name�:�High�Temp�
endurance�test

Perform�high�temperature�endurance�test�on�steering�angle�sensor�(combi one�piece)�to�evaluate�
endurance.

As�per�high�temp�test�section�:
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Voltage�Output�&�current�

Voltage�Output
Current�

consump
tion

Judgment
TEMP D

ur
ab
ilit
y

Test�Name�:�High�Temp�
endurance�test

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION

A phase B phase Z phase A phase B phase Z phase

4.25V 1.3V 60mA



Test�Data�
Part�

Name�

Test�Name�:�High�Temp� endurance�test

Z�phase�voltage�output�(in�abnormal�condition)

3.�Z�phase�voltage�output�(in�abnormal�condition)
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Test�Name�:�Low�Temp�
endurance�test

Perform�low�temperature�endurance�test�on�steering�angle�sensor�(combi one�piece)�to�evaluate�
endurance.

14

As�per�low�temp�test�section�:

�30

4.75V

020802�10~020802�12��(�n=3�)

91004579

020802�10
020802�11
020882�12

144�h
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Voltage�Output�&�current�

Voltage�Output
Current�

consump
tion

Judgment
TEMP D

ur
ab
ilit
y

Test�Name�:�High�Temp�
endurance�test

020802�10

020802�11

020802�12

15

020802�10

020802�11

020802�12
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Test�Data�
Part�

Name�

Test�Name�:�Low�Temp� endurance�test

Z�phase�voltage�output�(in�abnormal�condition)

020802�10

020802�11

020802�12

020802�10

020802�11

020802�12

16
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Test�Name�:�High�Temp�high�
humidity�endurance�test

Perform�high�temperature�high�humidity�endurance�test�on�steering�angle�sensor�(combi one�piece)�to�
evaluate�endurance.

17

As�per�high�temp�high�humidity�test�section�:

+60

5.25�V

020802�13~020802�15�(�n=3�)

91001093

020802�13
020802�14
020882�15

Humidity�:�90~95%
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Voltage�Output�&�current�

Voltage�Output
Current�

consump
tion

Judgment
TEMP D

ur
ab
ilit
y

Test�Name�:�High Temp�high�
humidity�endurance�test

020802�13

020802�14

020802�15

18

020802�13

020802�14

020802�15
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Test�Data�
Part�

Name�

Test�Name�:�High�Temp�high�humidity�endurance�test

3.�Z�phase�voltage�output�(in�abnormal�condition)

020802�13

020802�114

020802�15

020802�13

020802�114

020802�15

19
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Part�Name:

Test�Name:�Thermal�shock�test

Report�No.� Approval Review Created�by

Created�on:��Oct�10,�2002

Test�report

2.�Test�condition
1)�Date�:�Jul�25�Sep.�9,�2002�
2) Location: Toyo Denso Co., Ltd. T/C Bld. 8 1F Test room

Instruments�used:�

1. Thermal shock eqt

1. Test�purpose:
Perform�thermal�shock�testing�on��steering�angle�sensor�(combi�on�piece�type)�to�evaluate�
the�durability�reliability

2)��Location:�Toyo�Denso�Co.,�Ltd.��T/C��Bld.�8��1F��Test�room�
3)���Ambient��condition:���Temp:��20+/� 15�deg,���humidify:��

60+/� 15%
4)��Test�part�level

� Sensor�ASSY,��STRG.�&�BODY�SW�COMP:��Mass�Pro���parts�
� Sample�No.��020718�01�~�02718�05��(n=5)�
� Mfg�date:���Jul.�18,�2002.��Kameyama�factory

See�separate�sheet�for�circuit��schematics��(�4/52)�
5)�Test�method�(�spec.�No.��3500Z�– SEA�– 0030�)

1.�Thermal�shock�eqt�

2.�Steering�angle�sensor�gauge

3.�Digital�multi�meter

4.�Analyzing�recorder

5.�Microscope

p
� As�per�thermal�shock�test�section:�

� Temp�condition:���40�deg�� �100�deg�(�1H�per�each�
temp)�

� Test�voltage:��current�off
� Dura�cycle:�500�cycle

3.��Test�results�

6.�Invert�microscope

Check�items:
Test�part(s)�must�meet�the�general�
performance�and�not�show�any�harmful�
change�in�appearance�after�testing�is�
completed.�

SpecItem Durability
OK/NG�judgment

Temperature

Phase�difference

Z�phase�width�accuracy
Voltage�output

Current�consumption
Z�phase�voltage�output�(abnormal)

p

A/B�phase�difference
Z�phase�width�accuracy

Initial
Post�durability

�

�

�

�

�
Edge�difference�b/w�10r/min�
& 240r/min�1”or less�1

�1.

See�attached�sheet�for�test�data�details.�

4.�Observations�(other)�
All��general�characteristics�at�initial�timing�as�well�as�after�durability�are�within�sepc�and�there�is�no�
harmful�change,�deform,�etc.�in�appearance.��Based�on�the�test�results,�we�conclude�that�the�part�is�
durable�enough.�

Z�phase�edge�accuracy

Appearance

&�240r/min��1 or�less�1.

�2. No�abnormal�condition�
allowed�(i.e.�deform�crack,�
etc.

�2.

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL
Distributed�to�(client) (In�house)

Dev.�Dept.�Electronic�BL

Retention�period:

10�yrs�+�1�calendar�yr
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Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

A/B��phase�gap�&�Z�phase�width�accuracy

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

Temp Dua
Phase�gap�position

A/B�phase�gap�
Z�phase�width�accuracy

Judge

Voltage�output�&�current�consumption

Initial

Temp Dura Output�voltage

Current�
consumption

Judge

Spec�value

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



h l ( b l)

Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Initial
Post�
dura
Initial
Post�
dura
Initial
Post�
dura

Z�phase�output�voltage��(abnormal)
Z�Phase�output�voltage��(abnormal)� JudgeTemp Dura
A�phase�
disconnect

B�phase�
disconnect

A�phase�–
GND�short

B�phase�–
GND�short

Power�
disconnect

Power�
short

Z�signal�
disconnect

dura

Z phase edge accuracy responsiveness
Spec�value Abnormal:�(High�:�4.6�or�above,�low:0.4�or�below)�

Initial
Post�
dura
Initial
Post�
dura
Initial
Post�
dura

Z�phase�edge�accuracy�responsiveness

Edge�location�(Pulse� Edge�location�gap�(*1)
Judge

edgeedgeedge

Temp Dura

edge

Spec�value
10r/min�and�240r/min�edge�location�gap�(*1)�is�=/� 1�deg�or�less

+�side:�edge�delay�direction
� side:�edge�advance�direction

*�Edge�location�gap�std�to�be�240r/min

Std�pulse

Down�edge

Up�edge

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Top�view�and�section�view�observation�(diode)Top�view

Good�solder.�
No�problem�(�OK)�

Section�view

Good�solder�
between�base�
material�(land�area)�
and�terminal.
No�problem�(�OK)�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Top�view�and�section�view�observation�(condenser)Top�view

Good�solder.�
No�problem�(�OK)�

Section�view
Good�solder�
between�base�
material�(land�area)�
and�terminal.
No�problem�(�OK)�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Top�view�and�section�view�observation�(IC)
Top�view

Good�solder.�
( )No�problem�(�OK)�

Section�view

Good�solder�
between�base�
material�(land�area)�
and�terminal.
No�problem�(�OK)�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Top�view�and�section�view�observation�(photonic�device)

Top�view

Good�solder.�
No�problem�
( OK) . This

Section�view

(�OK)�.��This�
picture�was�
taken�after�
flux�removal.�

Good�solder�between�base�material�(land�area)�and�
terminal.��No�problem�(�OK)�.��Base�material�
through�hole�area�appears�to�be�at�a�slant.��This�is�
because�of�misalignment�between�solder�location�

iti d li h d f Th iassy�position�and�polished�surface.��There�is�no�
problem�with�function.�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Report�No.�
Approval Review Created�by

Created�on:��Oct�10,�2002

Test�report

1. Shaker

2.�Test�condition
1)�Date�Aug.�20�Aug.28,�2002�
2) Location: Toyo Denso. T/C Bld. 3A 1F Vibration room

1. Test�purpose:
Perform�hot�soak�testing�on��steering�angle�sensor�(combi�on�piece�type)�to�evaluate�the�
durability�reliability

Instruments�used:�

Test�Name:�
Temp/�humidity�cycle�vibration/rotation�burn�in�test

Check�items:
Test�part(s)�must�meet�the�general�

f d t h h f l

1.�Shaker

2.�Steering�angle�sensor�gauge

3.�Digital�multi�meter

4.�Analyzing�recorder

2)��Location:�Toyo�Denso.��T/C��Bld.�3A���1F��Vibration�room
3)���Ambient��condition:���Temp:��20+/� 15�deg,���humidify:��

60+/� 15%
4)��Test�part�level

� Sensor�ASSY,��STRG.�&�BODY�SW�COMP:��Mass�Pro��parts�
� Sample�No.��020718�06�(n=1)�
� Mfg�date:���Jul.�18,�2002.��Kameyama�factory

See�separate�sheet�for�circuit��schematics��(�4/52)�
5)�Test�method�(�spec.�No.��3500Z�– SEA�– 0030�)

performance�and�not�show�any�harmful�
change�in�appearance�after�testing�is�
completed.�

p
� As�per�temp/humidity�cycle�vibration/�rotation�burn�in�test�section:�

� Vibration�speed:�21.6m/S2��� Frequency:��10�200�H
� Temp�:���10�to�+�60�deg������ Humidity:��0�95%�
� Dura�time:��176h����������������� Rotation:��60r/min���������
� Test�voltage:��current�off

3.��Test�results�

SIt
Durability

OK/NG�judgment
Temperature

Phase�difference

Z�phase�width�accuracy
Voltage�output

Current�consumption
Z�phase�voltage�output�(abnormal)

SpecItem
y

A/B�phase�difference
Z�phase�width�accuracy

Initial
Post�durability

�

�

�

�

�

Temperature

Edge�difference�b/w�10r/min�
�1.

4.�Observations�(other)�
All��general�characteristics�at�initial�timing�as�well�as�after�durability�are�within�sepc�and�there�is�no�
harmful�change,�deform,�etc.�in�appearance.��Based�on�the�test�results,�we�conclude�that�the�part�is�
durable�enough.�

See�attached�sheet�for�test�data�details.�

p g p ( )

Z�phase�edge�accuracy
�

Appearance

&�240r/min��1”or�less
�1.

�2.
�2.

No�abnormal�condition�
allowed�(i.e.�deform�crack,�
etc.

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL
Distributed�to�(client) (In�house)

Dev.�Dept.�Electronic�BL

Retention�period:

10�yrs�+�1�calendar�yr

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�
Temp/�humidity�cycle�vibration/rotation�burn�in�test

Test�Data
Approval Review Created�by

Created�on:��Oct�10,�2002

/A/B��phase�gap�&�Z�phase�width�accuracy

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

Temp Dura
Phase�gap�position

A/B�phase�gap�
Z�phase�width�accuracy

Judge

Spec�value
Output voltage and current consumption

Spec�value

Temp Dura

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

Output�voltage�and�current�consumption

Z phase output voltage (abnormal)

JudgeOutput�voltage

� ��

phase phase phase phase phase phase

Current�
consumption

Current�
consumption

Judge

Temp Dura

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

Spec�value

Z�phase�output�voltage�(abnormal)�

Z�phase�edge�accuracy�responsiveness

A�phase�
disconnect

B�phase�
disconnect

A�phase�–
GND�short

B�phase�–
GND�short

Power�
disconnect

Power�
short

Z�signal�
disconnect

JudgeZ�phase�output�voltage�
(abnormal)�

Ed l ti (*1)

Abnormal:�(High�:�4.6�or�above,�low:0.4�or�below)�

Edge�location�(pulse)�Temp Dura

Initial
Post�dura
Initial

Post�dura
Initial
Post�dura

Spec�value

p g y p
Judge

Edge�location�gap�(*1)

edgeedgeedge edge

10r/min�and�240r/min�edge�location�gap�(*1)�is�=/� 1�deg�or�less

+�side:�edge�delay�direction
� side:�edge�advance�direction

*�Edge�location�gap�std�to�be�240r/min

Std�pulse

Down�edge

Up�edge

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:Evaluation�Test�Report
Baba

Uchiyama Kato/
Sugano

Approval Review Created�by

Created�on:��Oct�10,�2002Report

1.�Test�purpose:�Perform�‘Temp�Cycle�Electric�Current�Flow�Test’�on�steering�angle�sensor�(combi one�piece�
type)�to�evaluate�the�durability�reliability

2.���Test�conditions:

(1)�Test�period:��Aug�6,�2002�� Aug�20,�2002�

(2) Test location: Toyo Denso Co. Ltd, T/C Building No. 8, 1F Test Room

Instruments�used:

�Small�environment�tester

Test�Name:�Temperature�cycle�electric�current�flow�test

(2)�Test��location:��Toyo�Denso�Co.�Ltd,�T/C��Building�No.�8,�1F�Test�Room
(3)�Ambient�conditions:�[Temperature]�20�15� [Humidity]�60�15%

(4)�Test�part�level
Mass�Pro�Tool�parts

�Sample�No.�
�Built�on�Aug�2,�2002�@Kameyama factory

See�attached�sheet�(page�4/52)�for�circuit�schematic.
(5)�Test�method�(Spec�No.�3500Z�SEA�0030

�Steering�angle�sensor�measurement�equipment

�Digital�multi�metre

	Analyzing�recorder

�As�per�the�temperature�cycle�electric�current�flow�test�section
�Temperature�condition:

�Test�voltage:
�Durability�duration:

3.�Test�results

Check�Items:
�The�part(s)�meet�the�general�performance�
and�not�show�any�harmful�change�in�
appearance�after�testing�is�completed.

SpecItem Durability OK/NG�judgment
Temperature

A/B h diff lPhase�difference

Z�phase�width�accuracy
Voltage�output

Current�consumption
Z�phase�voltage�output�(abnormal)

Z�phase�edge�accuracy

A/B�phase�difference

Z�phase�width�accuracy

Edge�difference�b/w�10r/min�
&�240r/min��1”or�less�1.

�1.

Initial
Post�durability

p g y

Appearance �2.
�2.
No�abnormal�condition�
allowed�(i.e.�deform�crack,�
etc.�See�attached�sheet�for�test�data�details.4.�Observations�(other)

All�general�characteristics�at�initial�timing�as�well�as�after�durability�are�within�
spec�and�there�is�no�harmful�change,�deform,�etc,�in�appearance.��Based�on�the�
test�results,�we�conclude�that�the�parts�is�durable�enough.

Distributed�to�(client) (In�house)

Dev.�Dept.�Electronic�BL

Retention�period:

10�yrs�+�1�calendar�yr

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Temperature�cycle�electric�current�flow�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

�A/B phase�difference�&�Z�phase�width�accuracy

Measuremen
t�temp

Durability
Phase�difference�position

A/B�phase�difference

Z�phase�width�accuracy

Judgment

Initial
Post�durability

Spec�value

�Voltage�output�&�current�consumption

Voltage�output� Current�
consumption

Judgment
Measurement�
temperature

Durability
p

Initial
Post�durability

Phase� Phase� Phase� Phase� Phase� Phase�

Spec�value � � �

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



�

Test�Name:�Temperature�cycle�electric�current�flow�test

Part�Name:
Approval Review Created�by

Created�on:��Oct�10,�2002
Test�Data

�Z�phase�voltage�output�(in�abnormal�condition)

DurabilityMeasurement�
temperature

Z�phase�voltage�output�(in�abnormal�condition)�

A�phase�
disconnection

B phase�
disconnection

A� phase�–GND�
short�circuit

B� phase�–GND�
short�circuit

Power�
disconnection

Power�short�
circuit

Judgment

Z�signal�
disconnection

Initial
Post�durability

	Z phase edge accuracy responsiveness
d

Abnormal�condition�
� �

	Z�phase�edge�accuracy�responsiveness
Edge�position�(pulse)

DurabilityMeasurement�
temperature

Post�durability

Initial edge edge edge
edge

Judgment
Edge�position�
difference

Spec
Edge�position�difference�b/w�10r/min�&�240r/min�(�1):�+/�1


Standard�pulse

edge

edge

+�side:

� side:

Edge�trending�late/behind

Edge�trending�ahead

Edge�position�difference:�
240r/min�standard

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:
Evaluation�Test�Report

Approval Review Created�by

Created�on:��Oct�10,�2002

Baba
Uchiyama Kato/

SuganoTest Name: Sugano

1.�Test�purpose:�Perform�‘Intermittent�electric�current�flow�durability�test’�on�steering�angle�
sensor�(combi one�piece�type)�to�evaluate�the�durability�reliability

2.���Test�conditions:

(1)�Test�period:��Aug�6,�2002�� Aug�8,�2002�

Intermittent�electric�current�flow�durability�test

Test�Name:

�Program�power�source

Instruments�used:

(2)�Test��location:��Toyo�Denso�Co.�Ltd,�T/C��Building�No.�8,�1F�Test�Room
(3)�Ambient�conditions:�[Temperature]�20�15� [Humidity]�60�15%

(4)�Test�part�level
Mass�Pro�Tool�parts

�Sample�No.�
�Built�on�Aug�2,�2002�@Kameyama factory

See�attached�sheet�(page�4/52)�for�circuit�schematic.

(5) T h d (S N 3500Z SEA 0030

�Steering�angle�sensor�measurement�equipment

�Digital�multi�metre

	Analyzing�recorder

Test�voltage:

SpecItem Durability
OK/NG�judgment

Temperature

Check�Items:
�The�part(s)�meet�the�general�performance�
and�not�show�any�harmful�change�in�
appearance�after�testing�is�completed.

(5)�Test�method�(Spec�No.�3500Z�SEA�0030
�As�per�the�intermittent�electric�current�flow�durability�test�section

Duration:
cycle

Durability�cycle�count: 100,000�cycles

Phase�difference

Z�phase�width�accuracy
Voltage�output

Current�consumption
Z�phase�voltage�output�(abnormal)

p

A/B�phase�difference
Z�phase�width�accuracy

p

Initial
Post�durability

Edge�difference�b/w�10r/mi
& 240r/min�1”or less�1

�1.�

�

�

�

�

4.�Observations�(other)

Z�phase�edge�accuracy

Appearance

All�general�characteristics�at�initial�timing�as�well�as�after�durability�are�within�
spec�and�there�is�no�harmful�change,�deform,�etc,�in�appearance.��Based�on�the�
test results we conclude that the parts is durable enough

&�240r/min��1”or�less�1.

�2.
�2.
No�abnormal�condition�
allowed�(i.e.�deform�crack,�
etc.�See�attached�sheet�for�test�data�details.

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Retention�period
yrs

1�calendar�yr
Distributed�to�(client) (In�house)

Dev.�Dept.�Electronic�BL

test�results,�we�conclude�that�the�parts�is�durable�enough.

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:
Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Intermittent�electric�current�flow�durability�test
Test�Name:

Measurement�
temp

Durability

Initial

Post�durability

JudgmentZ�phase�width�
accuracy

Phase�difference�position

Phase�difference�

�A/B Phase�difference�and�Z�phase�width�accuracy�

Spec�value

�Voltage�output�and�current�consumption

Measurement�
temp

Durability
Voltage�output

Current�
consumption Judgment

h h h h h

Initial

Post�durability

phase phase phase phase phase phase

Spec�value �
�

�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report
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Part�Name:
Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Intermittent�electric�current�flow�durability�test
Test�Name:

Measuremen
t�temp

Durability

Initial
Post�durability

Z�phase�voltage�output�(in�abnormal�condition)�
�Z�phase�voltage�output�(in�abnormal�condition)�

A�phase�
disconnection

B phase�
disconnection

A� phase�–GND�
short�circuit

B� phase�–GND�
short�circuit

Power�
disconnection

Power�short�
circuit

Judgment

Z�signal�
disconnection

Spec�value
Abnormal�condition�

	Z�phase�edge�accuracy�responsiveness
��

Edge�position�(pulse)

edge edge edge edge

Judgment
Edge�position�
difference

	 p g y p

DurabilityMeasurement�
temperature

Post�durability
Initial

Spec�value
Edge�position�difference�b/w�10r/min�&�240r/min�(�1):�+/�1


+�side:

� side:

Edge�trending�late/behind

Edge�trending�ahead

Edge�position�difference:�
240r/min�standard

Standard�pulse

edge

edge

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:
Evaluation�Test�Report

Approval Review Created�by

Created�on:��Oct�10,�2002

Baba
Uchiyama Kato/

Sugano

Test��Name: Condensation�Test��
1.�Test�purpose:�Perform�‘Condensation�test’�on�steering�angle�sensor�(combi one�piece�type)�to�
evaluate�the�durability�reliability

2.���Test�conditions:

(1)�Test�period:��Aug�21,�2002�� Aug�22,�2002�
(2)�Test��location:��Toyo�Denso�Co.�Ltd,�T/C��Building�No.�8,�1F�Test�Room

(3) Ambient conditions: [Temperature] 20�15� [Humidity] 60�15%

Instruments�used:

� Constant�temperature�and�humidity�
chamber�w/extremely�low�temperature�

�Small environment tester(3)�Ambient�conditions:�[Temperature]�20�15� [Humidity]�60�15%

(4)�Test�part�level
Mass�Pro�Tool�parts

�Sample�No.�

�Built�on�Aug�2,�2002�@Kameyama factory
See�attached�sheet�(page�4/52)�for�circuit�schematic.

(5)�Test�method�(Spec�No.�3500Z�SEA�0030
�As�per�the�condensation�test�section

�Steering�angle�sensor�measurement�equipment

	Digital�multi�metre

�Analyzing�recorder

�Small�environment�tester

�After�soaking�at�the�temp�of��5��2� for�2�hrs,�immediately�change�the�
temp�to�+35��2�with�the�humidity�of�80�– 90%.��After�10�min�of�that�
condition,�check�the�operation.

Test�voltage:�5.00V

Test�result
Item

Spec Check�temp

Incorrect�operation�judgment

sticking

Incorrect�pulse�occurrence
NG�output

During�the�test�(Temp/humidity�
+�10�min�soak�with�35�/90%

NG�

Check�Item: �Incorrect�movement�must�not����
occur�during�the�test.

Phase�difference

Z�phase�width�accuracy
Voltage�output

Durability
SpecItem

Any�of�the�NG�
items�on�the�left�
must�not�occur.

DUTY�change

Abnormal�voltage�range�output�
(Z�phase�only)

movement

A/B�phase�difference

Z�phase�width�accuracy
�

�

Initial
Post�durability

During�the�test

During�the�test
Initial

Post�durability
During�the�test

Post�durability

Initial

4.�Observations�(other)

Current�consumption

Z�phase�voltage�output�(abnormal)
�

g

During�the�test

During�the�test

Post�durability

Post�durability

Initial

Initial

All�general�characteristics�during�the�test�as�well�as�after�durability�are�within�spec�
and�there�is�no�incorrect�movement�occurred.��Based�on�the�test�results,�we�
conclude�that�the�parts�is�reliable.

�The�above�judgment�during�the�test�was�made�at�temp/humidity�of�+35�/90%
�See�attachment�for�TEST�DATA�details

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Retention�period

yrs 1�calendar�yr

Distributed�to�(client) (In�house)
Dev.�Dept.�Electronic�BL

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:
Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Test��Name: Condensation�Test��

Measuremen
t�temp

Durability

Initial
Post�durability

Judgment

�A/B Phase�difference�and�Z�phase�width�accuracy�

Phase�difference�position

Phase�difference�
Z�phase�width�

accuracy

�Voltage�output�and�current�consumption

Voltage�output

Current�
consumption Judgment

h h h h h

Spec�value

Measurement�
temp

Durability

Post�durability
Initial

phase phase phase phase phase phase

During�the�test

During�the�test

Spec�value

During�the�test

� � �

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report
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Part�Name:
Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Test��Name: Condensation�Test��
�Z phase voltage output (in abnormal condition)

Measurement�
temp

Durability

Initial
Post�durability

A�phase�
disconnection

B phase�
disconnection

A� phase�–GND�
short�circuit

B� phase�–GND�
short�circuit

Power�
disconnection

Power�short�
circuit

Judgment

Z�signal�
disconnection

During�the�test

�Z�phase�voltage�output�(in�abnormal�condition)�
Z�phase�voltage�output�(in�abnormal�condition)�

	Z�phase�edge�accuracy�responsiveness
Abnormal�condition�

� �Spec�value

During�the�test

During�the�test

Post�durability
Initial

	 p g y p
Edge�position�(pulse)

DurabilityMeasurement�
temperature

edge edge edge edge

JudgmentEdge�position�
difference

Spec�value Edge�position�difference�b/w�10r/min�&�240r/min�(�1):�+/�1


+�side:

� side:

Edge�trending�late/behind

Edge�trending�ahead

Edge�position�difference:�
240r/min�standard

Standard�pulse

edge

edge

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report
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1,�Test�purpose
In�order�to�confirm�the�endurance�reliability�of�steering�angle�sensor�(COMBI�integrated�type),�conduct�
connecter�strength�test.�����������������������������������������������������������������������������������������������������

2,�Test�conditions
(1) Date:�2002/08/23�������������������������������������������������������
(2)���Location�:�TOYO�DENSO�(inc)�T/C�#8�building�1F�test�room
(3)���Ambient�conditions����Temp:20+/�15C���Humidity:�60�+/�15%
(4)����Test�parts�level

SENSOR�ASSY.�STRG�&�BODY�SW�COMP:�Mass�Production�part
Sample�No.�020802�– 020802�24��(n=3)������������������������������������������
Built�on�:�‘02/08/02��@Kameyama factory�����������������������������������������
See�attached�sheet�(page�4/52)�for�circuit�schematic

(5)���Test�method�(Specification�No.�3500Z�SEA�0030)
As�per�the�coupler�strength�test�section
Insertion�force:�147N�force�is�applied�for�10sec�in�connector�in�insertion�direction
Removal�force:�After�the�connecter�is�inserted,�58.8N�force�is�applied�in�connector
removal�direction�with�lock�function�is�operating
Articulation�durability:�with�soft�set�connecter�condition,�apply�98N�force�twice�in
direction�of�up/down/left/right�against�the�coupler�insertion�direction.�Repeat�10�cycles

3,�Test�Results

4,�Observations�(other)
ALL�general�characteristics�at�initial�timing�as�well�as��after�durability�are�within�the�specification
and�there�is�no�harmful�change,�deform,�etc.�in�appearance.�Based�on�the�test�result,�we�conclude�that�
the�part�is�durable�enough.�������������������������������������������������������������������������������������������������

Connecter�strength�test

Test�tools
1�Push�Pull�(SER��No.�26362)
2�Steering�sensor�measurement�device�
(TYPE.�ASM�500)
3�Digital�Multi�Meter�(SER.�No.�
3146A77818)
4�Analyzing�recorder��(SER.�No.262TW0026)

Confirmation�items
After�the�test�is�conducted,�the�product�

shall�satisfy�the�general�performance�with�
no�harmful�appearance�change�

Phase�
difference

Z�phase�width�
accuracy

Output�
Voltage

Consumption�
current

Z�phase�output�
voltage�

(abnormal)

Z�phase�edge�
accuracy

Appearance�

Z�phase�width�
accuracy:

A/B��phase�(HIGH):=>�4.25V
A/B�phase�(LOW):=<�1.3V

Z�phase�(HIGH):�4.0�+/�0.45V
Z�phase�(LOW):�0.8�+/�0.2V

=�<�60mA

Z�phase�(HIGH):��=>4.6V
Z�phase�(LOW):�=�<�0.4V

Difference�between�10r/min�and�
240r/m�edge�within�+/� 1�degree

No�deform/crack�and�other�
abnormal�issue

A/B�phase�
difference:

Initial

Post�endurance

Initial

Post�endurance

Initial

Post�endurance

Initial

Post�endurance

Initial

Post�endurance

Initial

Post�endurance

Post�endurance

Item�������������������Specification���������������Endurance�����������������������Judgment�(OK/NG)
measurement�temperature
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1,�A/B�phase�difference�and�Z�phase�width�accuracy

Phase�difference�position
A/B�Phase�difference Z�Phase�width

accuracy

Judge
(OK/NG)

Dur
abili

ty

Temper
ature

Connecter�strength�test
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Connecter�strength�test
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initial
Post�durability

initial
Post�durability

initial
Post�durability

initial
Post�durability
initial

Post�durability
initial

Post�durability
initial

Post�durability
initial

Post�durability

initial
Post�durability

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Electro�static�impression�test

No�malfunction�is�observed�during�the�test�as�well�as�after�durability�and�there�is�no�crack,�deform�and�
other�problems�in�appearance�.�Based�on�the�test�results,�we�conclude�that�the�part�is�durable�enough.�

1,�Test�purpose
In�order�to�confirm�the�electric�endurance�of�steering�angle�sensor�(COMBI�integrated�type),�conduct�
electro�static�impression�test.����������������������������������������������������������������������������������������������

2,�Test�conditions
(1) Date:�2002/08/01�– 08/02�������������������������������������������������
(2)���Location�:�TOYO�DENSO�(inc)�T/C�#8�building�1F�test�room
(3)���Ambient�conditions����Temp:20+/�15C���Humidity:�60�+/�15%
(4)����Test�parts�level

SENSOR�ASSY.�STRG�&�BODY�SW�COMP:�Mass�Production�part
Sample�No.�020718�07�– 020718�09��(n=3)������������������������������������������
Built�on�:�‘02/07/18��@Kameyama factory�����������������������������������������
See�attached�sheet�(page�4/52)�for�circuit�schematic

(5)���Test�method�(Specification�No.�3525Z�SEA�0030)
As�per�the�Electro�static�impression�test�section
Impression�voltage:�+/� 1kV�������������������������
Number�of�tests:�10�times
Test�cycle:�more/equal�to�1�s

Test�tools
1�Electro�static�impression�test�unit�(SER��
No.�8X61669)
2�Steering�sensor�measurement�device�
(TYPE.�ASM�500)
3�Digital�Multi�Meter�(SER.�No.�
3146A77818)
4�Analyzing�recorder��(SER.�No.262TW0026)

Confirmation�items
During�the�test�and�after�the�test,�there�

should�be�no�malfunction.
After�the�test,�it�shall�satisfy�the�criteria�
standard�of�appearance

Phase�
difference

Output�Voltage

Consumption�
current

Z�phase�width�
accuracy

Z�phase�output�voltage�
(abnormal)

Z�phase�edge�accuracy

Appearance�

Z�phase�width�
accuracy:

A/B��phase�(HIGH):=>�4.25V
A/B�phase�(LOW):=<�1.3V

Z�phase�(HIGH):�4.0�+/�0.45V
Z�phase�(LOW):�0.8�+/�0.2V

=�<�60mA

A/B�phase�
difference:

Z�phase�(HIGH):��=>4.6V
Z�phase�(LOW):�=�<�0.4V

Difference�between�10r/min�and�
240r/m�edge�within�+/� 1�degree

No�deform/crack�and�other�
abnormal�issue

Judgment�(OK/NG)
Item�������������������������������������������Specification���������������Endurance�������������������measurement�temperature

Initial
Post�endurance

Initial
Post�endurance

Initial

Post�endurance

Initial
Post�endurance

Initial
Post�endurance

Initial
Post�endurance

Post�endurance

Item����������������������������������������Specification����������������������impression���������malfunction�judge
location�����������������(OK/NG)

malfunction

HIGH�LOW�stuck�
False�pulse

Fall�in�output

Change�in�DUTY
Abnormal�voltage�range�output�
(Z�phase�only)

No�
malfunction�
as�stated�in�
left�to�be�
observed�
during/after�
the�test�

Vcc
GND
A�phase
B�phase
Z�phase
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Electro�static�impression�test
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Electro�static�impression�test
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Noise�impression�test

1,�Test�purpose
In�order�to�confirm�the�electric�endurance�of�steering�angle�sensor�(COMBI�integrated�type),�conduct�
noise�impression�test.�������������������������������������������������������������������������������������������������������

2,�Test�conditions
(1) Date:�2002/07/29�– 08/02�������������������������������������������������
(2)���Location�:�TOYO�DENSO�(inc)�T/C�#8�building�1F�test�room
(3)���Ambient�conditions����Temp:20+/�15C���Humidity:�60�+/�15%
(4)����Test�parts�level

SENSOR�ASSY.�STRG�&�BODY�SW�COMP:�Mass�Production�part
Sample�No.�020718�10�– 020718�12��(n=3)������������������������������������������
Built�on�:�‘02/07/18��@Kameyama factory�����������������������������������������
See�attached�sheet�(page�4/52)�for�circuit�schematic

(5)���Test�method�(Specification�No.�3500Z�SEA�0030)
As�per�the�noise�impression�test�section
Impression��to�all�terminals����Noise�impression�voltage:+/�2kV�������������������������
Impression�wave�form:�Square�wave�(Pulse�width�200n�s)
Impression�time:�30s

Test�tools
1�Noise�simulator�(SER��No.�9805126)
2�Steering�sensor�measurement�device�
(TYPE.�ASM�500)
3�Oscilloscope�(SER�No�B021861)�
4�Digital�multi�meter(SER.�No.�3146A77818)
4�Analyzing�recorder��(SER.�No.262TW0026)

Confirmation�items
During�the�test�and�after�the�test,�there�

should�be�no�malfunction.

No�malfunction�is�observed�during�the�test�as�well�as�after�durability�and�there�is�no�crack,�deform�and�
other�problems�in�appearance�.�Based�on�the�test�results,�we�conclude�that�the�part�is�durable�enough.�

malfu
nction

HIGH�LOW�stuck�

False�pulse

Fall�in�output

Change�in�DUTY
Abnormal�voltage�range�output�
(Z�phase�only)

No�
malfunction�
as�stated�in�
left�to�be�
observed�
during/after�
the�test�

Square�
wave

Item������������������������Specification��������������������������������Impression������Pulse�������Test�V�������Malfunction judge
wave�form��������������������������������� (OK/NG)�

Phase�
difference

Output�Voltage

Consumption�
current

Z�phase�width�
accuracy

Z�phase�output�voltage�
(abnormal)

Z�phase�edge�accuracy

Z�phase�width�
accuracy:

A/B��phase�(HIGH):=>�4.25V
A/B�phase�(LOW):=<�1.3V

Z�phase�(HIGH):�4.0�+/�0.45V
Z�phase�(LOW):�0.8�+/�0.2V

=�<�60mA

A/B�phase�
difference:

Z�phase�(HIGH):��=>4.6V
Z�phase�(LOW):�=�<�0.4V

Difference�between�10r/min�and�
240r/m�edge�within�+/� 1�degree

Initial
Post�endurance

Initial
Post�endurance

Initial

Post�endurance

Initial
Post�endurance

Initial
Post�endurance

Initial
Post�endurance

Judgment�(OK/NG)
Item������������������������������Specification���������������������������Endurance�������������������measurement�temperature
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Noise�impression�test
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Noise�impression�test
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22-TR04-03
Report No. 02-ELE-SEA-EMI-S1A Dwg No : 35251-SEA-J010-M1

Part Name : SENSOR ASSY,STRG
& BODY SW COMP Baba Uchiyama

Test Name : EMI Test
1. Test Purpose 

Perform EMI testing on steering angle sensor (combi one-piece type) to evaluate electrical durability. 

2. Test Conditions Instrument Used 
1 When July 23-24, 2002 1 G-TEM  EGT-250
2 Where Toyo Denso Co Ltd, T/C, Bldg 8, 1F, Test Rm Ser.No. G29302
3 Ambience Temp 20+/-15 oC Humidity 60+/-15% 2 Signal generator
4 Test part level Ser.No. M67750

. Sensor Strg & Body Sw Comp : Mass pro tool parts 3 Wide-band power amp

. Sample No. 020718-07 to 020718-09 (n=3) Ser.No. 669

. Built on Jul 18, 2002 @ Kameyama Factory 4 Strg angle sensor
See attached (page 4/52) for circuit schematic. measurement equipment

Type ASM-500
5 Test Method (Spec No. 3500Z-SEA-0030) 5 Oscilloscope

As per the EMI test section. Ser.No. B021861
. Frequency 2 to 400 MHz 6 Digital multi-meter
. Field intensity 150V/m Ser.No. 3146A77818
. Elec wave CW, AM modulation (30%) 7 Analyzing recorder

Ser.No. 262TW0026
Check Items

No wrong motion during and after testing
3. Test Results

4. Observations (Other)
No wrong motion occurred during and after testing; and no appearance problem, such as crack and deform, 
was found. Therefore this test proved reliability. 

Send to (Client) (Internal) Retention Period Toyo Denso Co. Ltd.
HGT 53D Electronic BL, Development Div 13 yrs + 1 calendar yr Research BL, Development Div

Created Oct 10, 2002

1/3
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Evaluation Test Report
Approved Checked Created

Kato 
Sugano 
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Part Name : SENSOR ASSY,STRG
& BODY SW COMP

Test Name : EMI Test

1. A/B Phase Difference & Z Phase Width Accuracy
No Tempe- Durability Phase difference position Judge-

rature A/B phase difference Z phase width ment
a1 a2   a3 a4 accuracy
Max Mix Max Mix Max Mix Max Mix

020718-07 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-08 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-09 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

Max 1.19 1.44 1.23 0.96 10.65
Min 0.75 1.10 0.80 0.55 9.98
Spec 1.0+/-0.5o 10 +/- 1o

2. Voltage Output & Amperage Consumption Amp
No Tempe- Durability Voltage output Consum- Judge-

rature High Low ption ment
A phase B phase Z phase A phase B phase Z phase Max

020718-07 RT (+25oC) Initial 4.69 4.69 4.01 0.99 0.99 0.86 47.3 OK
Post durability 4.69 4.69 4.01 0.99 0.99 0.86 47.3

-30oC Initial 4.70 4.69 4.01 0.99 0.99 0.86 47.1 OK
Post durability 4.70 4.69 4.01 0.99 0.99 0.86 47.0

+80oC Initial 4.69 4.70 4.01 0.99 1.00 0.86 47.1 OK
Post durability 4.69 4.70 4.01 0.99 1.00 0.86 47.2

020718-08 RT (+25oC) Initial 4.70 4.69 4.01 0.99 0.99 0.86 47.0 OK
Post durability 4.70 4.69 4.01 0.99 0.99 0.86 47.1

-30oC Initial 4.69 4.69 4.01 0.99 0.99 0.85 46.5 OK
Post durability 4.69 4.69 4.01 0.99 0.99 0.85 46.6

+80oC Initial 4.68 4.68 4.01 0.99 0.99 0.85 46.5 OK
Post durability 4.68 4.68 4.01 0.99 0.99 0.85 46.8

020718-09 RT (+25oC) Initial 4.70 4.70 4.01 0.99 0.99 0.86 47.8 OK
Post durability 4.70 4.70 4.01 0.99 0.99 0.86 47.7

-30oC Initial 4.70 4.70 4.01 0.99 0.98 0.85 47.2 OK
Post durability 4.70 4.70 4.01 0.99 0.98 0.85 47.1

+80oC Initial 4.68 4.68 4.00 0.99 0.99 0.86 47.4 OK
Post durability 4.68 4.68 4.00 0.99 0.99 0.86 47.3

Max 4.70 4.70 4.01 0.99 1.00 0.86 47.8
Min 4.68 4.68 4.00 0.99 0.98 0.85 46.5
Spec 4.25V or more 4.0+/- 1.3V or less 0.8+/- 60mA 

0.45V 0.2V or less

Dwg No : 35251-SEA-J010-M1 Report No. 02-ELE-SEA-EMI-S1A Toyo Denso Co. Ltd.
Research BL, Development Div

Created Oct 10, 2002

Test Data
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Approved Checked Created
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Part Name : SENSOR ASSY,STRG
& BODY SW COMP

Test Name : EMI Test
3. Z Phase Output Voltage (Abnormal)

Z phase output voltage (Abnormal)N
o

020718-07 RT (+25oC) Initial 0.29 0.29 0.29 0.29 5.00 0 5.00 OK
Post durability 0.29 0.29 0.29 0.29 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

020718-08 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

020718-09 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

Max 0.29 0.29 0.29 0.29 5.00 0 5.00
Min 0.28 0.28 0.28 0.28 5.00 0 5.00
Spec (High 4.6 or above     Low: 0.4 or less)

4. Z Phase Edge Accuracy Response
No Tempe- Durability Edge position (Pulse) Edge position Judge-

rature 10r/min 240r/min difference (*1) ment
Down edge Up edge Down edge Up edge Down Up

020718-07 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-08 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-09 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

Max 0.11
Min -0.36
Spec Difference b/w 10r/min & 240r/min (*1) is within +/-1o

A : Down edge
B : Up edge

+ : Edge delay
 - : Edge forward

Standard pulse
* For edge position difference,  
   the standard is 240r/min

Dwg No : 35251-SEA-J010-M1 Report No. 02-ELE-SEA-EMI-S1A Toyo Denso Co. Ltd.
Research BL, Development Div

Test Data

Created Oct 10, 2002
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Approved Checked Created
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22-TR04-03
Report No. 02-ELE-SEA-BCI-S1A Dwg No : 35251-SEA-J010-M1

Part Name : SENSOR ASSY,STRG
& BODY SW COMP Baba Uchiyama

Test Name : BCI Test
1. Test Purpose 

Perform BCI testing on steering angle sensor (combi one-piece type) to evaluate electrical durability. 

2. Test Conditions Instrument Used 
1 When July 24-25, 2002 1 Signal Generator
2 Where Toyo Denso Co Ltd, T/C, Bldg 8, 1F, Test Rm Ser.No. M67750
3 Ambient condition Temp 20+/-15 oC Humidity 60+/-15% 2 Wide-band power amp 550L
4 Test part level Ser.No. 669

. Sensor Strg & Body Sw Comp : Mass pro tool parts EA-1000-50-TD  

. Sample No. 020718-10 to 020718-12 (n=3) Ser.No. 971221

. Built on Jul 18, 2002 @ Kameyama Factory 3 Strg angle sensor
See attached (page 4/52) for circuit schematic. measurement equipment

Type ASM-500
5 Test Method (Spec No. 3500Z-SEA-0030) 4 Oscilloscope

As per the BCI test section. Ser.No. B021861
. Amperage input 72mA 5 Digital multi-meter
. Input time 30s or more for each frequency Ser.No. 3146A77818
. Input frequency 6 Analyzing recorder

Ser.No. 262TW0026
Check Items

No wrong motion during and after testing

3. Test Results

4. Observations (Other)
No wrong motion occurred during and after testing; and no appearance problem, such as crack and deform, 
was found. Therefore this test proved reliability. 

Send to (Client) (Internal) Retention Period Toyo Denso Co. Ltd.
HGT 53D Electronic BL, Development Div 13 yrs + 1 calendar yr Research BL, Development Div

1/3
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Created Oct 10, 2002

Evaluation Test Report
Approved Checked Created

points 

Kato 
Sugano 
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Part Name : SENSOR ASSY,STRG
& BODY SW COMP

Test Name : BCI Test

1. A/B Phase Difference & Z Phase Width Accuracy
No Tempe- Durability Phase difference position Judge-

rature A/B phase difference Z phase width ment
a1 a2   a3 a4 accuracy
Max Mix Max Mix Max Mix Max Mix

020718-10 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-11 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-12 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

Max 1.21 1.38 1.24 1.18 10.63
Min 0.73 1.08 0.80 0.59 10.11
Spec 1.0+/-0.5o 10 +/- 1o

2. Voltage Output & Amperage Consumption Amp
No Tempe- Durability Voltage output Consum- Judge-

rature High Low ption ment
A phase B phase Z phase A phase B phase Z phase Max

020718-10 RT (+25oC) Initial 4.70 4.70 4.01 0.98 0.99 0.85 47.4 OK
Post durability 4.70 4.70 4.01 0.98 0.99 0.85 47.4

-30oC Initial 4.69 4.69 4.01 0.99 0.99 0.86 47.0 OK
Post durability 4.69 4.69 4.01 0.99 0.99 0.86 47.0

+80oC Initial 4.69 4.69 4.00 0.99 0.99 0.85 47.0 OK
Post durability 4.69 4.69 4.00 0.99 0.99 0.85 47.0

020718-11 RT (+25oC) Initial 4.69 4.69 4.00 0.99 0.99 0.85 46.9 OK
Post durability 4.69 4.69 4.00 0.99 0.99 0.85 46.9

-30oC Initial 4.69 4.69 4.01 0.98 0.98 0.85 46.7 OK
Post durability 4.69 4.69 4.01 0.98 0.98 0.85 46.7

+80oC Initial 4.70 4.70 4.01 0.99 0.99 0.85 48.1 OK
Post durability 4.68 4.68 4.00 0.99 0.99 0.86 47.3

020718-12 RT (+25oC) Initial 4.70 4.70 4.01 0.98 0.99 0.85 47.2 OK
Post durability 4.70 4.70 4.01 0.98 0.99 0.85 47.1

-30oC Initial 4.69 4.69 4.01 0.99 0.99 0.86 46.9 OK
Post durability 4.69 4.69 4.01 0.99 0.99 0.86 47.0

+80oC Initial 4.69 4.69 4.00 0.99 0.99 0.85 47.0 OK
Post durability 4.69 4.69 4.00 0.99 0.99 0.85 47.0

Max 4.70 4.70 4.01 0.99 0.99 0.86 48.1
Min 4.68 4.68 4.00 0.98 0.98 0.85 46.7
Spec 4.25V or more 4.0+/- 1.3V or less 0.8+/- 60mA 

0.45V 0.2V or less

Dwg No : 35251-SEA-J010-M1 Report No. 02-ELE-SEA-BCI-S1A Toyo Denso Co. Ltd.
Research BL, Development Div

Test Data

Created Oct 10, 2002
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ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part Name : SENSOR ASSY,STRG
& BODY SW COMP

Test Name : BCI Test
3. Z Phase Output Voltage (Abnormal)

Z phase output voltage (Abnormal)N
o

020718-10 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

020718-11 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.29 0.29 0.29 0.29 5.00 0 5.00 OK
Post durability 0.29 0.29 0.29 0.29 5.00 0 5.00

020718-12 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

Max 0.29 0.29 0.29 0.29 5.00 0 5.00
Min 0.28 0.28 0.28 0.28 5.00 0 5.00
Spec (High 4.6 or more     Low: 0.4 or less)

4. Z Phase Edge Accuracy Response
No Tempe- Durability Edge position (Pulse) Edge position Judge-

rature 10r/min 240r/min difference (*1) ment
Down edge Up edge Down edge Up edge Down Up

020718-10 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-11 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-12 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

Max 0.18
Min -0.38
Spec Difference b/w 10r/min & 240r/min (*1) is within +/-1o

A : Down edge
B : Up edge

+ : Edge delay
 - : Edge forward

Standard pulse
* For edge position difference,  
   the standard is 240r/min

Dwg No : 35251-SEA-J010-M1 Report No. 02-ELE-SEA-BCI-S1A Toyo Denso Co. Ltd.
Research BL, Development Div

Test Data

Created Oct 10, 2002
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Part No.:  57100-S3V -A300
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Test Results

Findlex Corporation
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NK11V Modulator Assy Test Result

RESULT JUDGE

1 Housing leak performance Amount of pressure drop : 5kPa Max
0.1kPa   (0.0 ~ 0.2   n=10)

2 Pressure achievement time: 21.6±4.3sec Same as current (Nissin) S3V
21.4sec 21.2 21.7 n=10

3 Pressure resistance strength 1) Brake circuit pressure resistance:
Must not leak (35MPa X 60sec)

2) ABS circuit pressure resistance:
Must not leak (20MPa X 60sec)

3) Suction circuit pressure resistance:
Must not leak (35MPa X 60sec)

4 Union strength Breaking load : M10X1.0      40N m
M14X1.5      50N m

5 Modulator assembly performance 1) Indicator lamp must turn off after IG  goes ON. 1) Indicator lamp did not turn on
2) There must be no error code. 2) Error code did not appearance
3) ECU operation :  There must be no warning 3) Alarm did not turn on
4) Chopping pressure decrease rate 4) Chopping pressure decrease rate

  Fr 0.62 : 0.46~0.78 MPa/time   Fr 0.62 : 0.54~0.59 MPa
  Rr 0.50 : 0.51~0.87 MPa/time   Rr 0.50 : 0.58~0.70 MPa 

5) Chopping pressure increase rate 5) Chopping pressure increase rate
  Fr 0.85 : 0.64~1.06 MPa/time   Fr 0.85 : 0.80~0.95 MPa 
  Rr 0.40 : 0.54~0.92 MPa/time   Rr 0.40 : 0.78~0.88 MPa 

6) Fluid pressure maintenance performance 6) Fluid pressure maintenance performance
  Fr : ±0.30 MPa Max   Fr : 0.06 ~ 0.22 MPa 
  Rr : ±0.20 MPa Max   Rr : 0.06 ~ 0.14 MPa 

7) Output fluid pressure response of VSA 7) Output fluid pressure response of VSA
130 ~ 250 msec (20 ) 177 ~ 188 msec 

8) Differential-pressure performance of VSA 8) Differential-pressure performance of VSA
60 msec Max (20 ) 1 ~ 8 msec

9) Pressure increase rate of VSA 9) Pressure increase rate of VSA 
20 ~ 30 MPa/sec (20 ) 23.0 ~ 25.1 MPa

10) Regulator pressure 10) Regulator pressure 
11±2 MPa 10.4 ~ 11.5 MPa

11) Pulse pressure range 11) Pulse pressure range
1.5 MPa Max 0.56 ~ 0.86 MPa

12) Leak performance after increasing pressure again 12) Leak performance after increasing pressure again
0.25 MPa Max 0.10 ~ 0.13 MPa

13) Output fluid pressure response of BVSA 13) Output fluid pressure response of BVSA
50 ~ 130 msec (20 ) 78 ~ 91 msec

14) Differential-pressure performance of BVSA 14) Differential-pressure performance of BVSA
60 msec Max (20 ) 1 ~ 9 msec

9) Pressure increase rate of BVSA 15) Pressure increase rate of BVSA 
25 ~ 40 Mpa/sec (20 ) 30.5 ~ 35.0 MPa

B
as

ic
 P

er
fo

rm
an

ce

Housing pressure change 
performance of connector 
chamber

Item REQUIREMENT

2/8

No leak
No leak
No leak

Destruction 
pressure

35MPa
X

Destruction 
place
PUMP

PUMP

Brake circuit
ABS circuit

Suction circuit
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NK11V Modulator Assy Test Result

RESULT JUDGE

1 System operation 
 test

Item REQUIREMENT

After the test, the following points must be satisfied after letting sit at normal 
temperature for at least 2 hours..

D
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performanc 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Fluid amount Must be 0.20cm3 or less per circuit 

when fluid pressure is 7MPa
One way performance Closing valve pressure : 0.1±0.08MPa
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Pressure test Must be not leak
Tightening torque for thread must not drop
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max

21.6 ± 4.3 sec Max

ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

ECU housing pressure change 
performance of connector chamber 

Chopping pressure decrease rate Fr 0.56 ~ 0.62 MPa
Rr 0.64 ~ 0.70 MPa

Chopping pressure increase rate Fr 0.86 ~ 0.89 MPa
Rr 0.84 ~ 0.86 MPa

VSA Output fluid pressure response Pri side:176  Sec side: 183msec 
VSA Difference pressure performance 7 msec 
VSA Pressure increase rate Pri side:23.5  Sec side:24.6MPa /sec
Regulator pressure Pri side:10.2  Sec side:10.8MPa
Pulse pressure range Pri side:0.62  Sec side:0.78MPa

Pri side:0.13  Sec side:0.13MPa

BVSA output fluid pressure response Pri side: 82  Sec side: 87msec 
BVSA Difference pressure performance 5 msec
BVSA pressure rise rate Pri side: 33.4  Sec side: 33.6 MPa /sec

Brake circuit 0.10 MPa
External 0.06 MPa

SUCT/V leak performance Pri side: 8  Sec side: 8 kPa
Fluid amount 0.17cm3

One way performance 0.07 ~ 0.10 MPa
Pressure rise performance 0.33 MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure +5.0 ~ +5.0%

Return pressure 0.09 ~ 0.10 MPa
Pump performance Operating current -1.20%

Pump discharge tim4.60%
Operating noise performance -20.19dB
Pressure sensor detection error -0.4 ~ -0.9%
Pressure sensor hysterics error 0.02V 
No visible cracks allowed No crack
Pressure test No leak
Tightening torque for thread must not drop No loosening
Insulation resistance 2000M Min
Housing leak performance 0.0kPa
ECU housing pressure change performance22.9 sec 
connector chamber 

OK

Leak performance after increasing 
pressure again

ECU basic performance requirements 
must be satisfied 

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

2 High temperature shelf
 performance test  normal temperature for at least 2 hours..

D
ur
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Item REQUIREMENT

After the test, the following points must be satisfied after letting sit at

4/8

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.56 ~ 0.57 MPa
Rr 0.60 ~ 0.69 MPa

Chopping pressure increase rate Fr 0.82 ~ 0.86 MPa
Rr 0.79 ~ 0.83 MPa

VSA Output fluid pressure response Pri side:175  Sec side:172msec 
VSA Difference pressure performance 3msec 
VSA Pressure increase rate Pri side:25.3  Sec side:23.5MPa /sec
Regulator pressure Pri side:11.5  Sec side: 10.6MPa
Pulse pressure range Pri side:0.81  Sec side:0.97MPa

Pri side:0.12  Sec side:0.13MPa

BVSA output fluid pressure response Pri side: 81  Sec side: 80msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 33.8  Sec side:33.4MPa /sec

Brake circuit 0.10MPa
External 0.04MPa

SUCT/V leak performance Pri side: 6  Sec side: 8kPa
Pressure rise performance 0.03MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanceStarting pressure 0.0 ~ +5.0%

Return pressure 0.1 ~ 0.1MPa
Pump performance Operating current +0.6%

Pump discharge time+3.2%
Operating noise performance -19.97dB
Pressure sensor detection error -0.4 ~ -0.8%
Pressure sensor hysterics error 0.03V 
Insulation resistance 2000M Min
Housing leak performance 1.2kPa

OK

Leak performance after increasing 
pressure again

Fluid pressure leak 
performance

ECU basic performance requirements 
must be satisfied 
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NK11V Modulator Assy Test Result

RESULT JUDGE

3 Thermal cycle shelf 
performance test normal temperature for at least 2 hours..

After the test, the following points must be satisfied after letting sit at 

Item REQUIREMENT

D
ur

ab
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ty
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Tightening torque for thread must not drop
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU housing pressure change performa21.6 ± 4.3 sec Max
connector chamber 
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.58 ~ 0.61 MPa
Rr 0.62 ~ 0.68 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.86 MPa
Rr 0.81 ~ 0.83 MPa

VSA Output fluid pressure response Pri side: 172  Sec side: 177msec 
VSA Difference pressure performance 5msec 
VSA Pressure increase rate Pri side: 25.4  Sec side: 23.5MPa /sec
Regulator pressure Pri side: 10.7  Sec side:10.0MPa
Pulse pressure range Pri side:0.86  Sec side: 0.74MPa

Pri side: 0.13  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 83  Sec side: 84msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side:31.9  Sec side: 32.1MPa /sec

Brake circuit 0.10MPa
External 0.04MPa

SUCT/V leak performance Pri side: 5  Sec side: 8kPa
Pressure rise performance 0.33MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure +2.6 ~ +2.6%

Return pressure 0.09 ~ 0.09MPa
Pump performance Operating current -2.5%

Pump discharge time 1.50%
Operating noise performance -22.40dB
Pressure sensor detection error -0.1 ~ 0.6%
Pressure sensor hysterics error 0.03V 
No visible cracks allowed No crack
Tightening torque for thread must not drop No loosening
Insulation resistance 2000M Min
Housing leak performance 0.1kPa
ECU housing pressure change performance of 23.1 sec 
connector chamber 

OKECU basic performance requirements must be 
satisfied 

Leak performance after increasing pressure 
again

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

4 Humidity shelf performance After the test, the following points must be satisfied after letting sit at 
normal temperature for at least 2 hours..

Item REQUIREMENT

D
ur
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Chopping pressure decrease rate Fr 0.56 ~ 0.58 Mpa
Rr 0.62 ~ 0.70 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.89 MPa
Rr 0.81 ~ 0.84 MPa

VSA Output fluid pressure response Pri side:176  Sec side:174msec 
VSA Difference pressure performance 2msec 
VSA Pressure increase rate Pri side: 24.8  Sec side: 23.0MPa /sec
Regulator pressure Pri side: 10.7  Sec side: 10.2MPa
Pulse pressure range Pri side: 0.74  Sec side: 0.76MPa

Pri side: 0.13  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 80  Sec side: 79msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 32.4  Sec side: 34.4MPa /sec

Brake circuit 0.12MPa
External 0.06MPa

SUCT/V leak performance Pri side: 10  Sec side: 6kPa
Pressure rise performance 0.23MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanc Starting pressure +5.0 ~ +0.0%

Return pressure 0.1 ~ 0.1MPa
Pump performance Operating current 2.2%

Pump discharge time 1.40%
Pressure sensor detection error +0.1 ~ +0.8%
Pressure sensor hysterics error 0.03V 
No visible cracks allowed No crack
Insulation resistance 2000M Min
Housing leak performance 0.2kPa

OK

Fluid pressure leak 
performance

Leak performance after increasing pressure 
again

ECU basic performance requirements must 
be satisfied 

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again
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NK11V Modulator Assy Test Result

RESULT JUDGE

5 Corrosion resistance

6 Thermal shock durability test 1) Cracking of soldered area less than 50%
2)  Spot weld area, fusing area and projection weld area strength degradation must 

be    within 50% of new parts of the same lot.

Item REQUIREMENT

D
ur

ab
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ty

After the test, the following points must be satisfied after letting sit at normal 
temperature for at least 2 hours..

7/8

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
Water proof area must have no rust entering from outside
No visible cracks allowed
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.56 ~ 0.58 MPa
Rr 0.60 ~ 0.64 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.89 MPa
Rr 0.81 ~ 0.87 MPa

VSA Output fluid pressure response Pri side:180  Sec side:188msec 
VSA Difference pressure performance 8msec 
VSA Pressure increase rate Pri side: 23.0  Sec side: 23.0MPa /se
Regulator pressure Pri side: 11.0  Sec side: 12.5MPa
Pulse pressure range Pri side: 0.56  Sec side: 0.81MPa

Pri side: 0.12  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 79  Sec side: 78msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 32.7  Sec side: 34.7MPa /se

Brake circuit 0.11MPa
External 0.06MPa

SUCT/V leak performance Pri side: 8  Sec side: 6kPa
Pressure rise performance 0.08MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure 0.0 ~+5.0%

Return pressure 0.09 ~ 0.10MPa
Pump performance Operating current -1.2%

Pump discharge time +2.4%
Pressure sensor detection error -0.3 ~ +0.7%
Pressure sensor hysterics error 0.03V 

No rust

No visible cracks allowed No crack
Insulation resistance 2000M Min
Housing leak performance 0.2kPa

OK

Leak performance after increasing pressure 
again

ECU basic performance requirements must 
be satisfied 

Fluid pressure leak 
performance

Water proof area must have no rust entering 
from outside

Solder area MAX 14.1%
MOTOR Spot weld area -6.3 ~ 13.6%

Fusing area -7.5 ~ 8.9%
COIL Fusing area -7.9 ~ 2.1%

Projection weld area -9.2 ~ 7.6%
Sensor Projection weld area -8.3 ~ 4.3%
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NK11V Modulator Assy Test Result

RESULT JUDGE

7 Stroke corrosion test After the test, the following points must be satisfied

Item REQUIREMENT

D
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 MPa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No corrosion allowed inside the modulator
No copper deposits allowed inside the modulator
Parts must not have harmful wear and tear or flaws

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.60 ~ 0.62 MPa
Rr 0.59 ~ 0.63 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.86 MPa
Rr 0.76 ~ 0.80 MPa

VSA Output fluid pressure response Pri side:179  Sec side:192msec 
VSA Difference pressure performance 13msec 
VSA Pressure increase rate Pri side:21.9  Sec side:23.7MPa /sec
Regulator pressure Pri side:10.1  Sec side:10.6MPa
Pulse pressure range Pri side:0.55  Sec side:0.77MPa

Pri side:0.12  Sec side:0.16MPa

BVSA output fluid pressure response Pri side:81  Sec side:93msec 
BVSA Difference pressure performance 12msec
BVSA pressure rise rate Pri side:31.1  Sec side:20.6MPa /sec

Brake circuit 0.12MPa
External 0.06MPa

SUCT/V leak performance Pri side:13  Sec side:15kPa
Pressure rise performance 0.22MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanceStarting pressure 0.0 ~ +2.3%

Return pressure 0.07 ~ 0.08MPa
Pump performance Operating current -4.6%

Pump discharge time3.30%
Pressure sensor detection error 0.3 ~ 0.5%
Pressure sensor hysterics error 0.02V 
No corrosion allowed inside the modulator No corrosion

No copper deposit

There were no harmful defect

Leak performance after increasing 
pressure again

Fluid pressure leak 
performance

Parts must not have harmful wear and tear 
or flaws

No copper deposits allowed inside the 
modulator
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NK11V Modulator Assy Test Result

RESULT JUDGE

1 Housing leak performance Amount of pressure drop : 5kPa Max
0.1kPa   (0.0 ~ 0.2   n=10)

2 Pressure achievement time: 21.6±4.3sec Same as current (Nissin) S3V
21.4sec 21.2 21.7 n=10

3 Pressure resistance strength 1) Brake circuit pressure resistance:
Must not leak (35MPa X 60sec)

2) ABS circuit pressure resistance:
Must not leak (20MPa X 60sec)

3) Suction circuit pressure resistance:
Must not leak (35MPa X 60sec)

4 Union strength Breaking load : M10X1.0      40N m
M14X1.5      50N m

5 Modulator assembly performance 1) Indicator lamp must turn off after IG  goes ON. 1) Indicator lamp did not turn on
2) There must be no error code. 2) Error code did not appearance
3) ECU operation :  There must be no warning 3) Alarm did not turn on
4) Chopping pressure decrease rate 4) Chopping pressure decrease rate

  Fr 0.62 : 0.46~0.78 MPa/time   Fr 0.62 : 0.54~0.59 MPa
  Rr 0.50 : 0.51~0.87 MPa/time   Rr 0.50 : 0.58~0.70 MPa 

5) Chopping pressure increase rate 5) Chopping pressure increase rate
  Fr 0.85 : 0.64~1.06 MPa/time   Fr 0.85 : 0.80~0.95 MPa 
  Rr 0.40 : 0.54~0.92 MPa/time   Rr 0.40 : 0.78~0.88 MPa 

6) Fluid pressure maintenance performance 6) Fluid pressure maintenance performance
  Fr : ±0.30 MPa Max   Fr : 0.06 ~ 0.22 MPa 
  Rr : ±0.20 MPa Max   Rr : 0.06 ~ 0.14 MPa 

7) Output fluid pressure response of VSA 7) Output fluid pressure response of VSA
130 ~ 250 msec (20 ) 177 ~ 188 msec 

8) Differential-pressure performance of VSA 8) Differential-pressure performance of VSA
60 msec Max (20 ) 1 ~ 8 msec

9) Pressure increase rate of VSA 9) Pressure increase rate of VSA 
20 ~ 30 MPa/sec (20 ) 23.0 ~ 25.1 MPa

10) Regulator pressure 10) Regulator pressure 
11±2 MPa 10.4 ~ 11.5 MPa

11) Pulse pressure range 11) Pulse pressure range
1.5 MPa Max 0.56 ~ 0.86 MPa

12) Leak performance after increasing pressure again 12) Leak performance after increasing pressure again
0.25 MPa Max 0.10 ~ 0.13 MPa

13) Output fluid pressure response of BVSA 13) Output fluid pressure response of BVSA
50 ~ 130 msec (20 ) 78 ~ 91 msec

14) Differential-pressure performance of BVSA 14) Differential-pressure performance of BVSA
60 msec Max (20 ) 1 ~ 9 msec

9) Pressure increase rate of BVSA 15) Pressure increase rate of BVSA 
25 ~ 40 Mpa/sec (20 ) 30.5 ~ 35.0 MPa

Housing pressure change 
performance of connector 
chamber

Item REQUIREMENT

B
as

ic
 P

er
fo

rm
an

ce
2/8

No leak
No leak
No leak

35MPa
X

Destruction 
place
PUMP

PUMP

Brake circuit
ABS circuit

Suction circuit

Destruction 
pressure
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NK11V Modulator Assy Test Result

RESULT JUDGE

1 System operation 
 test

D
ur

ab
ili

ty
Item REQUIREMENT

After the test, the following points must be satisfied after letting sit at normal 
temperature for at least 2 hours..
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performanc 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Fluid amount Must be 0.20cm3 or less per circuit 

when fluid pressure is 7MPa
One way performance Closing valve pressure : 0.1±0.08MPa
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Pressure test Must be not leak
Tightening torque for thread must not drop
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max

21.6 ± 4.3 sec Max

ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

ECU housing pressure change 
performance of connector chamber 

Chopping pressure decrease rate Fr 0.56 ~ 0.62 MPa
Rr 0.64 ~ 0.70 MPa

Chopping pressure increase rate Fr 0.86 ~ 0.89 MPa
Rr 0.84 ~ 0.86 MPa

VSA Output fluid pressure response Pri side:176  Sec side: 183msec 
VSA Difference pressure performance 7 msec 
VSA Pressure increase rate Pri side:23.5  Sec side:24.6MPa /sec
Regulator pressure Pri side:10.2  Sec side:10.8MPa
Pulse pressure range Pri side:0.62  Sec side:0.78MPa

Pri side:0.13  Sec side:0.13MPa

BVSA output fluid pressure response Pri side: 82  Sec side: 87msec 
BVSA Difference pressure performance 5 msec
BVSA pressure rise rate Pri side: 33.4  Sec side: 33.6 MPa /sec

Brake circuit 0.10 MPa
External 0.06 MPa

SUCT/V leak performance Pri side: 8  Sec side: 8 kPa
Fluid amount 0.17cm3

One way performance 0.07 ~ 0.10 MPa
Pressure rise performance 0.33 MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure +5.0 ~ +5.0%

Return pressure 0.09 ~ 0.10 MPa
Pump performance Operating current -1.20%

Pump discharge tim4.60%
Operating noise performance -20.19dB
Pressure sensor detection error -0.4 ~ -0.9%
Pressure sensor hysterics error 0.02V 
No visible cracks allowed No crack
Pressure test No leak
Tightening torque for thread must not drop No loosening
Insulation resistance 2000M Min
Housing leak performance 0.0kPa
ECU housing pressure change performance22.9 sec 
connector chamber 

OK

Leak performance after increasing 
pressure again

ECU basic performance requirements 
must be satisfied 

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

2 High temperature shelf
 performance test  normal temperature for at least 2 hours..
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Item REQUIREMENT

After the test, the following points must be satisfied after letting sit at
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.56 ~ 0.57 MPa
Rr 0.60 ~ 0.69 MPa

Chopping pressure increase rate Fr 0.82 ~ 0.86 MPa
Rr 0.79 ~ 0.83 MPa

VSA Output fluid pressure response Pri side:175  Sec side:172msec 
VSA Difference pressure performance 3msec 
VSA Pressure increase rate Pri side:25.3  Sec side:23.5MPa /sec
Regulator pressure Pri side:11.5  Sec side: 10.6MPa
Pulse pressure range Pri side:0.81  Sec side:0.97MPa

Pri side:0.12  Sec side:0.13MPa

BVSA output fluid pressure response Pri side: 81  Sec side: 80msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 33.8  Sec side:33.4MPa /sec

Brake circuit 0.10MPa
External 0.04MPa

SUCT/V leak performance Pri side: 6  Sec side: 8kPa
Pressure rise performance 0.03MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanceStarting pressure 0.0 ~ +5.0%

Return pressure 0.1 ~ 0.1MPa
Pump performance Operating current +0.6%

Pump discharge time+3.2%
Operating noise performance -19.97dB
Pressure sensor detection error -0.4 ~ -0.8%
Pressure sensor hysterics error 0.03V 
Insulation resistance 2000M Min
Housing leak performance 1.2kPa

OKECU basic performance requirements 
must be satisfied 

Leak performance after increasing 
pressure again

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

3 Thermal cycle shelf 
performance test normal temperature for at least 2 hours..

After the test, the following points must be satisfied after letting sit at 

Item REQUIREMENT
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Tightening torque for thread must not drop
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU housing pressure change performa21.6 ± 4.3 sec Max
connector chamber 
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.58 ~ 0.61 MPa
Rr 0.62 ~ 0.68 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.86 MPa
Rr 0.81 ~ 0.83 MPa

VSA Output fluid pressure response Pri side: 172  Sec side: 177msec 
VSA Difference pressure performance 5msec 
VSA Pressure increase rate Pri side: 25.4  Sec side: 23.5MPa /sec
Regulator pressure Pri side: 10.7  Sec side:10.0MPa
Pulse pressure range Pri side:0.86  Sec side: 0.74MPa

Pri side: 0.13  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 83  Sec side: 84msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side:31.9  Sec side: 32.1MPa /sec

Brake circuit 0.10MPa
External 0.04MPa

SUCT/V leak performance Pri side: 5  Sec side: 8kPa
Pressure rise performance 0.33MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure +2.6 ~ +2.6%

Return pressure 0.09 ~ 0.09MPa
Pump performance Operating current -2.5%

Pump discharge time 1.50%
Operating noise performance -22.40dB
Pressure sensor detection error -0.1 ~ 0.6%
Pressure sensor hysterics error 0.03V 
No visible cracks allowed No crack
Tightening torque for thread must not drop No loosening
Insulation resistance 2000M Min
Housing leak performance 0.1kPa
ECU housing pressure change performance of 23.1 sec 
connector chamber 

OKECU basic performance requirements must be 
satisfied 

Leak performance after increasing pressure 
again

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

4 Humidity shelf performance After the test, the following points must be satisfied after letting sit at 
normal temperature for at least 2 hours..

Item REQUIREMENT
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Chopping pressure decrease rate Fr 0.56 ~ 0.58 Mpa
Rr 0.62 ~ 0.70 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.89 MPa
Rr 0.81 ~ 0.84 MPa

VSA Output fluid pressure response Pri side:176  Sec side:174msec 
VSA Difference pressure performance 2msec 
VSA Pressure increase rate Pri side: 24.8  Sec side: 23.0MPa /sec
Regulator pressure Pri side: 10.7  Sec side: 10.2MPa
Pulse pressure range Pri side: 0.74  Sec side: 0.76MPa

Pri side: 0.13  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 80  Sec side: 79msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 32.4  Sec side: 34.4MPa /sec

Brake circuit 0.12MPa
External 0.06MPa

SUCT/V leak performance Pri side: 10  Sec side: 6kPa
Pressure rise performance 0.23MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanc Starting pressure +5.0 ~ +0.0%

Return pressure 0.1 ~ 0.1MPa
Pump performance Operating current 2.2%

Pump discharge time 1.40%
Pressure sensor detection error +0.1 ~ +0.8%
Pressure sensor hysterics error 0.03V 
No visible cracks allowed No crack
Insulation resistance 2000M Min
Housing leak performance 0.2kPa

OK

Fluid pressure leak 
performance

Leak performance after increasing pressure 
again

ECU basic performance requirements must 
be satisfied 

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again
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NK11V Modulator Assy Test Result

RESULT JUDGE

5 Corrosion resistance

6 Thermal shock durability test 1) Cracking of soldered area less than 50%
2)  Spot weld area, fusing area and projection weld area strength degradation must 

be    within 50% of new parts of the same lot.

Item REQUIREMENT

D
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After the test, the following points must be satisfied after letting sit at normal 
temperature for at least 2 hours..
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
Water proof area must have no rust entering from outside
No visible cracks allowed
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.56 ~ 0.58 MPa
Rr 0.60 ~ 0.64 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.89 MPa
Rr 0.81 ~ 0.87 MPa

VSA Output fluid pressure response Pri side:180  Sec side:188msec 
VSA Difference pressure performance 8msec 
VSA Pressure increase rate Pri side: 23.0  Sec side: 23.0MPa /se
Regulator pressure Pri side: 11.0  Sec side: 12.5MPa
Pulse pressure range Pri side: 0.56  Sec side: 0.81MPa

Pri side: 0.12  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 79  Sec side: 78msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 32.7  Sec side: 34.7MPa /se

Brake circuit 0.11MPa
External 0.06MPa

SUCT/V leak performance Pri side: 8  Sec side: 6kPa
Pressure rise performance 0.08MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure 0.0 ~+5.0%

Return pressure 0.09 ~ 0.10MPa
Pump performance Operating current -1.2%

Pump discharge time +2.4%
Pressure sensor detection error -0.3 ~ +0.7%
Pressure sensor hysterics error 0.03V 

No rust

No visible cracks allowed No crack
Insulation resistance 2000M Min
Housing leak performance 0.2kPa

OK

Leak performance after increasing pressure 
again

ECU basic performance requirements must 
be satisfied 

Fluid pressure leak 
performance

Water proof area must have no rust entering 
from outside

Solder area MAX 14.1%
MOTOR Spot weld area -6.3 ~ 13.6%

Fusing area -7.5 ~ 8.9%
COIL Fusing area -7.9 ~ 2.1%

Projection weld area -9.2 ~ 7.6%
Sensor Projection weld area -8.3 ~ 4.3%
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NK11V Modulator Assy Test Result

RESULT JUDGE

7 Stroke corrosion test

Item REQUIREMENT
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After the test, the following points must be satisfied
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 MPa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No corrosion allowed inside the modulator
No copper deposits allowed inside the modulator
Parts must not have harmful wear and tear or flaws

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.60 ~ 0.62 MPa
Rr 0.59 ~ 0.63 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.86 MPa
Rr 0.76 ~ 0.80 MPa

VSA Output fluid pressure response Pri side:179  Sec side:192msec 
VSA Difference pressure performance 13msec 
VSA Pressure increase rate Pri side:21.9  Sec side:23.7MPa /sec
Regulator pressure Pri side:10.1  Sec side:10.6MPa
Pulse pressure range Pri side:0.55  Sec side:0.77MPa

Pri side:0.12  Sec side:0.16MPa

BVSA output fluid pressure response Pri side:81  Sec side:93msec 
BVSA Difference pressure performance 12msec
BVSA pressure rise rate Pri side:31.1  Sec side:20.6MPa /sec

Brake circuit 0.12MPa
External 0.06MPa

SUCT/V leak performance Pri side:13  Sec side:15kPa
Pressure rise performance 0.22MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanceStarting pressure 0.0 ~ +2.3%

Return pressure 0.07 ~ 0.08MPa
Pump performance Operating current -4.6%

Pump discharge time3.30%
Pressure sensor detection error 0.3 ~ 0.5%
Pressure sensor hysterics error 0.02V 
No corrosion allowed inside the modulator No corrosion

No copper deposit

There were no harmful defect

Leak performance after increasing 
pressure again

Fluid pressure leak 
performance

Parts must not have harmful wear and tear 
or flaws

No copper deposits allowed inside the 
modulator
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TO:  HGT

Test Report
Product Name: Combine Sensor

Test item:  Reliability Test

Test Purpose: To evaluate Combine Sensor general  characteristics, durability, electrical reliability 
accordingly to the following test conditions.  

Test Conditions

(Water proof G1 axis Spec)
(Non waterproof G2 axis Spec)

Test samples

Test  Result 

(Water proof G1 axis Spec)
(Non waterproof G2 axis Spec)

Item Test details
# of test samples

Water proof Non water proof 

Result Remark

1.Low Temperature exposure test
2.Low Temperature operation test

4.High Temperature operation test
3.High Temperature exposure test

5.Temperature cycle test
6.Temp/Humidity cycle vibration current 
flow  test 7.Thermal shock test

8.High temp high humidity 
9.Condensation test

10.Vibration  durability test
11.Crash test

12.Intermittent operation durability 
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13.Connector strength test
14. Waterproof-ability test
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15.Pwr supply interruption test
16.Static resistance level test

17.Electromagnetic interference test
18.Hand Radio signal sending test

19.Noise application test
20.BCI test

Part completed with  the Low Temperature exposure 
Part completed with the Electrical reliability

Part completed with the high temp operation 

Part completed with the high temp operation 
Part  completed with the high temp operation 

Part  completed with the temp/humidity cycle vibration 
Part  completed with the intermittent operation 

Concluding comments:

Combine Sensor's general characteristics, durability, and electrical reliability are judged as normal with no

AKEBONO BRAKE INDUSTRY CO.LTD.  Sensor Company Engineering 

Approval Investigatio Doc 

Ataka Hirobe Eguchi

File #
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AKEBONO BRAKE INDUSTRY CO. 

TO: HGT

Test Report

Test Item:  Reliability test

File #

Test Purpose

Conduct reliability test for the Combine Sensor 05.5MY Mass Pro Trial Part (PV part) to confirm performance.  
Compared to the development trial part (DV part), Electronic  component and mechanical component don't have any 
changes, but the design was adjusted to better consider the Print mother board yield and manufactureability.  Also,  

Test  Result Overview
Table 1  List of the test result of the Lower cost PV part version 
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Test  Item Simple test 
conditions

Sample volume Test result

1.Low Temperature exposure test
2.Low Temperature operation test
3.High Temperature exposure test
4.High Temperature operation test
5.Temp/Humidity cycle
vibration current flow test6.Thermal shock test

7.High temp high humidity 
8.Condensation test

9.Vibration  durability test
12.Static resistance level test

13.Electromagnetic interference test
14.Hand Radio signal sending test

15.Noise application test

16.BCI test
17.Cell Phone 

cycle

min.
each  direction

10 times for each terminal
10 times for each terminal

rectangle wave 30 
modulation

30s for each signal 
sending and receiving 

The sample after durability test 
completion is commonly used.
Low Temperature exposure test

(Temperature cycle test)

High temp exposure test
� High temp operation test

Temp/humid cycle vibration  
current flow test � Vibration 

For the electrical reliability 
test,
basic characteristics were
measured after all tests were
done.

For the Crash test and 
intermittent operation test,  
grommet and 
electrical component  of the part 
have never changed, and  
reliability

Concluding comments:

MP test part satisfies the evaluation Std and the basic characteristics after the test, therefore, it is 
judged as normal with no problem. 

Approval Investigatio Doc 

Ataka
Eguchi Mizuta Suzuki

AKEBONO BRAKE INDUSTRY CO. LTD    Sensor Company   Development 
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Post Insertion Process Validation R eport 

Product:  Magnetic Wheel Speed Sensor

Objective:  Validate the new manufacturing process of the bobbin, 

assuring that the final product meets all Quality and Functional 

Requirements.

Used Specification:  5745Z-S1A-0130 

Report date:  November 23rd, 2004 

Final Conclusion:  Got results form performed tests on parts show a 

full compliance with specified requirements described in the 

5745Z-S1A-0130 specification.

Author:  David Chavez, Mauricio Castro, Jose Nunez 
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Post-insertion process
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Test Flow Chart
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Out put voltage test

Test: Output voltage  before tests.
Specification:  5745Z-S1A-0130, Section 3.1.1
Object of test: Validate the post insertion change.
Method:  The voltage shall be measured at room temperature with the sensor connected to the electrical 
load with the proper target wheel.  The sensor has to be tested at 48 RPM with an air gap of 1.2mm 
Requirements:  The minimum voltage shall be 0.190 V pk-pk and a maximum value of 1.00 V pk-pk. 

Results:
Model ID Vpk-pk readings Remarks Model ID Vpk-pk readings Remarks

2 0.339 OK 5 0.393 OK 
6 0.359 OK  11 0.459 OK 
10 0.360 OK  19 0.360 OK 
19 0.410 OK  22 0.419 OK 
23 0.354 OK  32 0.327 OK 
31 0.377 OK  34 0.460 OK 
39 0.324 OK  39 0.414 OK 
43 0.291 OK  41 0.433 OK 
56 0.360 OK  61 0.389 OK 
59 0.320 OK  67 0.444 OK 
62 0.280 OK  68 0.415 OK 
64 0.248 OK  81 0.357 OK 
76 0.310 OK  86 0.312 OK 
80 0.315 OK  93 0.469 OK 
92 0.298 OK  94 0.391 OK 
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100 0.345 OK 
2 0.213 OK 3 0.273 OK 
11 0.210 OK  5 0.254 OK 
14 0.220 OK  9 0.302 OK 
27 0.222 OK  11 0.283 OK 
31 0.239 OK  13 0.274 OK 
33 0.225 OK  14 0.276 OK 
50 0.217 OK  15 0.280 OK 
51 0.215 OK  18 0.303 OK 
55 0.288 OK  20 0.289 OK 
58 0.243 OK  24 0.279 OK 
68 0.218 OK  25 0.252 OK 
84 0.224 OK  29 0.272 OK 
90 0.200 OK  30 0.288 OK 
91 0.224 OK  31 0.275 OK 
92 0.245 OK  34 0.253 OK 
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37 0.278 OK 

Start Date: 05/07/04 Completion Date:   05/08/04  Tested by: Eugenio Broca

Equipment used during t est

Name Manufacturer Serial No. Calibration due
"Dactem" functional tester Dactem QA-383 04/18/05
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Coil resistance test
Test: Coil resistance before tests.
Specification: 5745Z-S1A-0130, Section 3.1.2
Object of test: Validate the post insertion change.
Method: Measure DC resistance value between the terminals at the end of sensor harness. 
Requirements: The resistance value shall be between 1318 Ω and 1782 Ω. 

Results:

Model ID Resistance readings Remarks  Model ID Resistance readings Remarks

2 1559 Ω OK 5 1558 Ω OK 
6 1560 Ω OK  11 1552 Ω OK 
10 1554 Ω OK  19 1563 Ω OK 
19 1573 Ω OK  22 1562 Ω OK 
23 1554 Ω OK  32 1571 Ω OK 
31 1541 Ω OK  34 1548 Ω OK 
39 1561 Ω OK  39 1541 Ω OK 
43 1563 Ω OK  41 1564 Ω OK 
56 1558 Ω OK  61 1564 Ω OK 
59 1552 Ω OK  67 1559 Ω OK 
62 1565 Ω OK  68 1548 Ω OK 
64 1556 Ω OK  81 1561 Ω OK 
76 1557 Ω OK  86 1566 Ω OK 
80 1562 Ω OK  93 1571 Ω OK 
92 1553 Ω OK  94 1577 Ω OK 
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100 1553 Ω OK 
2 1680 Ω OK 3 1588 Ω OK 
11 1690 Ω OK  5 1563 Ω OK 
14 1663 Ω OK  9 1570 Ω OK 
27 1456 Ω OK  11 1567 Ω OK 
31 1685 Ω OK  13 1565 Ω OK 
33 1691 Ω OK  14 1596 Ω OK 
50 1682 Ω OK  15 1569 Ω OK 
51 1464 Ω OK  18 1564 Ω OK 
55 1667 Ω OK  20 1553 Ω OK 
58 1678 Ω OK  24 1576 Ω OK 
68 1470 Ω OK  25 1570 Ω OK 
84 1703 Ω OK  29 1564 Ω OK 
90 1454 Ω OK  30 1586 Ω OK 
91 1472 Ω OK  31 1576 Ω OK 
92 1431 Ω OK  34 1579 Ω OK 
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37 1567 Ω OK 

Start Date: 05/07/04  Completion Date:  05/07/04  Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
"Dactem" functional tester Dactem QA-383 04/18/05
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Vibration test
Test: Vibration. 
Specification: 5745Z-S1A-0130, Section 3.2.1-e 
Object of test: Validate the post insertion change.
Method: Mount the sensor in a fixture and tighten to print specified torque value.  Vibrate with the following profile:
Vibration acceleration: 40 Gp-p 
Vibration frequency: 5- 2000 Hz, log sweep (10 minutes reciprocal)
Vibration direction: Sensor axis
Vibration duration: 20 hours 

Requirements: Functional requirements after test must pass. 

Results: Functional values after vibration test.

Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1539 Ω 0.291 V OK 5 1553 Ω 0.462 V OK 
6 1547 Ω 0.341 V OK 11 1561 Ω 0.491 V OK 
10 1541 Ω 0.378 V OK 19 1565 Ω 0.472 V OK 
19 1549 Ω 0.360 V OK 22 1551 Ω 0.479 V OK 
23 1541 Ω 0.375 V OK 32 1557 Ω 0.537 V OK 
31 1550 Ω 0.324 V OK 34 1576 Ω 0.514 V OK 
39 1525 Ω 0.381 V OK 39 1556 Ω 0.578 V OK 
43 1548 Ω 0.377 V OK 41 1558 Ω 0.457 V OK 
56 1529 Ω 0.347 V OK 61 1559 Ω 0.571 V OK 
59 1549 Ω 0.304 V OK 67 1560 Ω 0.435 V OK 
62 1557 Ω 0.306 V OK 68 1559 Ω 0.478 V OK 
64 1541 Ω 0.297 V OK 81 1553 Ω 0.444 V OK 
76 1539 Ω 0.335 V OK 86 1556 Ω 0.465 V OK 
80 1561 Ω 0.321 V OK 93 1562 Ω 0.533 V OK 
92 1544 Ω 0.297 V OK 94 1555 Ω 0.499 V OK 
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100 1550 Ω 0.486 V OK 
2 1674 Ω 0.264 V OK 3 1692 Ω 0.246 V OK 
11 1690 Ω 0.256 V OK 5 1655 Ω 0.225 V OK 
14 1659 Ω 0.261 V OK 9 1414 Ω 0.264 V OK 
27 1415 Ω 0.264 V OK 11 1412 Ω 0.248 V OK 
31 1690 Ω 0.282 V OK 13 1421 Ω 0.235 V OK 
33 1693 Ω 0.282 V OK 14 1683 Ω 0.24 V OK 
50 1682 Ω 0.264 V OK 15 1425 Ω 0.241 V OK 
51 1398 Ω 0.317 V OK 18 1404 Ω 0.254 V OK 
55 1689 Ω 0.287 V OK 20 1409 Ω 0.248 V OK 
58 1677 Ω 0.286 V OK 24 1682 Ω 0.251 V OK 
68 1435 Ω 0.272 V OK 25 1670 Ω 0.227 V OK 
84 1712 Ω 0.272 V OK 29 1436 Ω 0.241 V OK 
90 1400 Ω 0.309 V OK 30 1700 Ω 0.256 V OK 
91 1429 Ω 0.274 V OK 31 1650 Ω 0.251 V OK 
92 1391 Ω 0.297 V OK 34 1700 Ω 0.255 V OK 
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37 1668 Ω 0.250 V OK 

Start Date: 18/Nov/03  Completion Date:  18/Nov/03  Setup by: Agustin Lara
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Vibration test

Pictures of test .

Vibration f ixture used to vibrate the sensor in its own axis.

Vibration armature with fixture and sensors.

Equipment used during test

Name Manufacturer Serial No. Calibration due
"Dactem" functional test er Dactem QA-383 04/18/05
 Shaker Unholtz-Dickie TA250-5062 Dic-2004 

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION
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Thermal shock test

Test: Thermal shock .
Specification:  5745Z-S1A-0130, Section 3.2.1 -a 
Object of test: Validate the post insertion change.
Method: Subject the sensor to the thermal shock chamber to ten cycles according to the following profile:
-40oC 1 Hr. / +120 oC 1 Hr
Requirements:  Functional requirements after test must pass.  

Results:
Model ID Resistance  Vpk-pk  Remarks Model ID Resistance  Vpk-pk Remarks

2 1544 Ω 0.234 V  OK 5 1546 Ω 0.380 V OK 
6 1551 Ω 0.313 V  OK 11 1551 Ω 0.460 V OK 

10 1539 Ω 0.292 V  OK 19 1561 Ω 0.467 V OK 
19 1545 Ω 0.320 V  OK 22 1549 Ω 0.455 V OK 
23 1538 Ω 0.328 V  OK 32 1553 Ω 0.504 V OK 
31 1549 Ω 0.276 V OK 34 1552 Ω 0.415 V OK 
39 1526 Ω 0.353 V  OK 39 1555 Ω 0.482 V OK 
43 1551 Ω 0.315 V  OK 41 1546 Ω 0.422 V OK 
56 1536 Ω 0.305 V  OK 61 1549 Ω 0.503 V OK 
59 1553 Ω 0.254 V  OK 67 1560 Ω 0.379 V OK 
62 1564 Ω 0.265 V  OK 68 1554 Ω 0.368 V OK 
64 1539 Ω 0.271 V  OK 81 1553 Ω 0.38 V OK 
76 1543 Ω 0.311 V  OK 86 1548 Ω 0.396 V OK 
80 1552 Ω 0.296 V  OK 93 1552 Ω 0.415 V OK 
92 1553 Ω 0.263 V  OK 94 1544 Ω 0.458 V OK 
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100 1539 Ω 0.38 V OK 
2 1685 Ω 0.26 V OK 3 1697 Ω 0.313 V OK 

11 1704 Ω 0.269 V  OK 5 1656 Ω 0.293 V OK 
14 1654 Ω 0.275 V  OK 9 1362 Ω 0.325 V OK 
27 1389 Ω 0.278 V  OK 11 1354 Ω 0.308 V OK 
31 1702 Ω 0.304 V  OK 13 1368 Ω 0.294 V OK 
33 1704 Ω 0.302 V  OK 14 1700 Ω 0.296 V OK 
50 1674 Ω 0.263 V  OK 15 1352 Ω 0.316 V OK 
51 1393 Ω 0.306 V  OK 18 1349 Ω 0.335 V OK 
55 1686 Ω 0.284 V  OK 20 1345 Ω 0.311 V OK 
58 1700 Ω 0.301 V  OK 24 1679 Ω 0.305 V OK 
68 1430 Ω 0.269 V  OK 25 1673 Ω 0.300 V OK
84 1731 Ω 0.276 V  OK 29 1369 Ω 0.309 V OK 
90 1389 Ω 0.312 V  OK 30 1699 Ω 0.327 V OK 
91 1420 Ω 0.295 V  OK 31 1650 Ω 0.311 V OK 
92 1381 Ω 0.304 V  OK 34 1702 Ω 0.316 V OK 
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97 1405 Ω 0.286 V  OK 
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37 1679 Ω 0.322 V OK 

Start Date: 05/17/04  Completion Date: 05/19/04 Tested by: Eugenio Broca

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION
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Thermal shock test

Temperature profile:

Thermal shock chamber used in the test:

Equipment used during test

Name Manufacturer Serial No. Calibration due
Thernal shock chamber Thermotron QA-283 
"Dactem" functional tester Dactem QA-383 04/18/05

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION
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Inmersion test
Test: Immersion test. 
Specification: 5745Z-S1A-0130, Section 3.2.1-b 
Object of test: Validate the post insertion change.
Method: Leave in an ambience of 120oC for 1 hr, and then immerse in 5% salt water at room temp for 10 minutes.
Number of repetition: 20 cycles.
Requirements: Functional requirements after test must pass. 

Results:

Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1567 Ω 0.250 V OK 5 1570 Ω 0.467 V OK
6 1569 Ω 0.313 V OK 11 1576 Ω 0.431 V OK

10 1566 Ω 0.294 V OK 19 1578 Ω 0.463 V OK
19 1571 Ω 0.318 V OK 22 1573 Ω 0.437 V OK
23 1564 Ω 0.318 V OK 32 1569 Ω 0.463 V OK
31 1576 Ω 0.273 V OK 34 1580 Ω 0.393 V OK
39 1553 Ω 0.331 V OK 39 1569 Ω 0.536 V OK
43 1566 Ω 0.349 V OK 41 1567 Ω 0.410 V OK
56 1555 Ω 0.293 V OK 61 1568 Ω 0.491 V OK
59 1572 Ω 0.245 V OK 67 1576 Ω 0.402 V OK
62 1580 Ω 0.262 V OK 68 1576 Ω 0.433 V OK
64 1558 Ω 0.264 V OK 81 1572 Ω 0.391 V OK
76 1559 Ω 0.313 V OK 86 1573 Ω 0.388 V OK
80 1577 Ω 0.288 V OK 93 1572 Ω 0.467 V OK
92 1570 Ω 0.267 V OK 94 1550 Ω 0.415 V OK
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100 1565 Ω 0.444 V OK
2 1709 Ω 0.276 V OK 3 1724 Ω 0.260 V OK

11 1722 Ω 0.261 V OK 5 1686 Ω 0.249 V OK
14 1730 Ω 0.290 V OK 9 1440 Ω 0.249 V OK
27 1715 Ω 0.284 V OK 11 1431 Ω 0.249 V OK
31 1732 Ω 0.304 V OK 13 1440 Ω 0.219 V OK
33 1738 Ω 0.297 V OK 14 1709 Ω 0.230 V OK
50 1714 Ω 0.260 V OK 15 1436 Ω 0.241 V OK
51 1431 Ω 0.300 V OK 18 1428 Ω 0.269 V OK
55 1718 Ω 0.270 V OK 20 1710 Ω 0.240  V OK
58 1721 Ω 0.298 V OK 24 1703 Ω 0.245 V OK
68 1448 Ω 0.270 V OK 25 1696 Ω 0.237 V OK  
84 1710 Ω 0.194 V OK 29 1439 Ω 0.241 V OK
90 1385 Ω 0.314 V OK 30 1725 Ω 0.273 V OK
91 1449 Ω 0.281 V OK 31 1710 Ω 0.248 V OK
92 1412 Ω 0.301 V OK 34 1723 Ω 0.256 V OK
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U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

1 

37 1705 Ω 0.265 V OK

Start Date: 05/20/04  Completion Date: 05/25/04  Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
Temperature Chamber Thermotron 13452 16/Jun/04
"Dactem" functional tester Dactem QA-383 04/18/05

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION
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High temperature / High humidity test
Test: High temperature/High humidity test. 
Specification: 5745Z-S1A-0130, Section 3.2.1-d.
Object of test: Validate the post insertion change.
Method: Submit the sensor to the chamber with the following profile:
Temperature of shelf time: 80oC                       Humidity of shelf time: 90-95% RH
Shelf time: 144 hours                                        Number of repetition: 20 cycles.
Requirements: Functional requirements after test must pass. 

Results:

Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1696 0.218 OK 5 1578 0.44 OK
6 1717 0.215 OK 11 1584 0.445 OK
10 1724 0.221 OK 19 1588 0.382 OK
19 1763 0.235 OK 22 1582 0.409 OK
23 1715 0.226 OK 32 1577 0.429 OK
31 1732 0.233 OK 34 1592 0.364 OK
39 1706 0.204 OK 39 1577 0.469 OK
43 1459 0.231 OK 41 1580 0.38 OK
56 1698 0.21 OK 61 1577 0.451 OK
59 1698 0.238 OK 67 1584 0.327 OK
62 1474 0.202 OK 68 1586 0.36 OK
64 1745 0.258 OK 81 1581 0.362 OK
76 1726 0.227 OK 86 1581 0.367 OK
80 1477 0.219 OK 93 1576 0.412 OK
92 1440 0.237 OK 94 1578 0.378 OK
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100 1577 0.378 OK
2 1695 .214 OK 3 1734 0.236 OK
11 1721 .217 OK 5 1694 0.214 OK
14 1720 0.210 OK 9 1455 0.244 OK
27 1710 0.220 OK 11 1458 0.228 OK
31 1715 0.226 OK 13 1453 0.219 OK
33 1732 0.233 OK 14 1716 0.222 OK
50 1706 0.204 OK 15 1448 0.226 OK
51 1459 0.231 OK 18 1444 0.251 OK
55 1698 0.219 OK 20 1710 0.230 OK
58 1668 0.285 OK 24 1717 0.229 OK
68 1449 0.212 OK 25 1707 0.23 OK
84 1752 0.285 OK 29 1458 0.229 OK
90 1764 0.237 OK 30 1732 0.245 OK
91 1487 0.239 OK 31 1725 0.244 OK
92 1454 0.257 OK 34 1727 0.224 OK
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37 1704 0.244 OK

Start Date:  05/27/04 Completion Date: 06/02/04  Tested by: Mauricio Castro

Equipment used during test

Name Manufacturer Serial No. Calibration due
Humidity chamber Thermotron QA-448 15/Oct/04
"Dactem" functional tester Dactem QA-383 04/18/05
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Low temperature exposure test

Test: Low temperature exposure test
Specification:  5745Z-S1A-0130, Section 3.2.1 -d. 
Object of test: Validate the post insertion change.
Method: Submit the sensor to the temperatur e chamber at -40oC during 100 hours.
Requirements:  Functional requirements after test must pass.  

Results:
Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1534 0.251 OK 5 1524 0.472 OK 
6 1530 0.347 OK 11 1537 0.473 OK 

10 1529 0.321 OK 19 1539 0.429 OK 
19 1527 0.365 OK 22 1533 0.437 OK 
23 1526 0.333 OK 32 1538 0.446 OK 
31 1536 0.279 OK 34 1553 0.392 OK 
39 1521 0.375 OK 39 1530 0.486 OK 
43 1525 0.29 OK 41 1524 0.417 OK 
56 1519 0.317 OK 61 1531 0.477 OK 
59 1532 0.291 OK 67 1539 0.346 OK 
62 1545 0.29 OK 68 1536 0.364 OK 
64 1521 0.289 OK 81 1533 0.383 OK 
76 1524 0.328 OK 86 1537 0.388 OK 
80 1540 0.307 OK 93 1538 0.424 OK 
92 1532 0.262 OK 94 1526 0.386 OK 
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100 1531 0.412 OK 
2 1705 0.293 OK 3 1728 0.343 OK 

11 1722 0.288 OK 5 1678 0.306 OK 
14 1720 0.300 OK 9 1369 0.346 OK 
27 1725 0.290 OK 11 1376 0.319 OK 
31 1733 0.327 OK 13 1381 0.297 OK 
33 1735 0.318 OK 14 1714 0.31 OK 
50 1708 0.281 OK 15 1370 0.328 OK 
51 1437 0.221 OK 18 1355 0.350 OK 
55 1713 0.286 OK 20 1710 0.325 OK 
58 1714 0.329 OK 24 1702 0.319 OK 
68 1427 0.275 OK 25 1704 0.329 OK  
84 1763 0.362 OK 29 1320 0.318 OK 
90 1377 0.366 OK 30 1726 0.350 OK 
91 1416 0.305 OK 31 1720 0.315 OK 
92 1384 0.32 OK 34 1716 0.312 OK 
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37 1705 0.348 OK 

Start Date: 06/02/04 Completion Date:   06/06/04 Tested by:  Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
Temperature Chamber Thermotron 13452 16/Jun/04
"Dactem" functional tester Dactem QA-383 04/18/05
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High temperature exposure test

Test: High temperature exposure tes t 
Specification:  5745Z-S1A-0130, Section 3.2.1 -f.
Object of test: Validate the post insertion change.
Method: Submit the sensor to the temperature chamber at 120 oC  during 100 hours.
Requirements:  Functional requirements after test must pass.  

Results:
Model ID Resistance  Vpk-pk Remarks Model ID Resistance  Vpk-pk Remarks

2 1598 0.219 OK 5 1580 0.483 OK 
6 1586 0.267 OK 11 1583 0.485 OK 
10 1597 0.263 OK 19 1587 0.463 OK 
19 1614 0.301 OK 22 1609 0.437 OK 
23 1592 0.279 OK 32 1581 0.424 OK 
31 1594 0.251 OK 34 1598 0.427 OK 
39 1580 0.299 OK 39 1581 0.501 OK 
43 1606 0.29 OK 41 1577 0.413 OK 
56 1593 0.277 OK 61 1585 0.486 OK 
59 1600 0.233 OK 67 1599 0.375 OK 
62 1614 0.246 OK 68 1588 0.422 OK 
64 1594 0.253 OK 81 1584 0.377 OK 
76 1599 0.275 OK 86 1586 0.43 OK 
80 1618 0.266 OK 93 1592 0.466 OK 
92 1603 0.23 OK 94 1578 0.393 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

8 

95 1614 0.284 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

9 

100 1579 0.458 OK 
2 1736 0.267 OK 3 1772 0.298 OK 
11 1766 0.273 OK 5 1752 0.276 OK 
14 1760 0.260 OK 9 1456 0.313 OK 
27 1755 0.255 OK 11 1483 0.295 OK 
31 1764 0.29 OK 13 1476 0.276 OK 
33 1765 0.301 OK 14 1777 0.297 OK 
50 1746 0.263 OK 15 1465 0.293 OK 
51 1446 0.329 OK 18 1451 0.314 OK 
55 1750 0.264 OK 20 1740 0.291 OK 
58 1749 0.29 OK 24 1771 0.281 OK 
68 1483 0.25 OK 25 1765 0.299 OK
84 1760 0.337 OK 29 1462 0.288 OK 
90 1440 0.312 OK 30 1769 0.317 OK 
91 1471 0.276 OK 31 1760 0.320 OK 
92 1437 0.294 OK 34 1767 0.284 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

0 

97 1465 0.279 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

1 

37 1768 0.314 OK 

Start Date: 06/08/04 Completion Date: 06/16/04 Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
Temperature Chamber Thermotron 13452 16/Jun/04
"Dactem" functional tester Dactem QA-383 04/18/05
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Out put voltage test

Test: Output voltage  after tests.
Specification:  5745Z-S1A-0130, Section 3.1.1
Object of test: Validate the post insertion change.
Method:  The voltage shall be measured at room temperature with the sensor connected to the electrical load 
with the proper target wheel.  The sensor has to be tested at 48 RPM with an air gap of 1.2mm 
Requirements:  The minimum voltage shall be 0.190 V pk-pk and a maximum value of 1.00 V pk-pk. 

Results:
Model ID Vpk-pk readings Remarks Model ID Vpk-pk readings Remarks

2 0.237 OK 5 0.399 OK 
6 0.353 OK  11 0.41 OK 
10 0.286 OK  19 0.415 OK 
19 0.299 OK  22 0.368 OK 
23 0.29 OK  32 0.488 OK 
31 0.278 OK  34 0.354 OK 
39 0.298 OK  39 0.561 OK 
43 0.298 OK  41 0.443 OK 
56 0.277 OK  61 0.371 OK 
59 0.233 OK  67 0.283 OK 
62 0.251 OK  68 0.357 OK 
64 0.278 OK  81 0.359 OK 
76 0.296 OK  86 0.451 OK 
80 0.269 OK  93 0.317 OK 
92 0.240 OK  94 0.450 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

8 

95 0.276 OK  

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

9 

100 0.390 OK 
2 0.323 OK 3 0.314 OK 
11 0.279 OK  5 0.28 OK 
14 0.260 OK  9 0.324 OK 
27 0.248 OK  11 0.309 OK 
31 0.285 OK  13 0.275 OK 
33 0.283 OK  14 0.310 OK 
50 0.263 OK  15 0.315 OK 
51 0.353 OK  18 0.324 OK 
55 0.272 OK  20 0.293 OK 
58 0.305 OK  24 0.296 OK 
68 0.259 OK  25 0.305 OK 
84 0.323 OK  29 0.291 OK 
90 0.314 OK  30 0.315 OK 
91 0.264 OK  31 0.285 OK 
92 0.282 OK  34 0.286 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

0 

97 0.287 OK  

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

1 

37 0.322 OK 

Start Date: 10/28/04 Completion Date:   10/28/04  Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
"Dactem" functional tester Dactem QA-383 04/18/05
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Coil resistance test

Test: Coil resistance after tests.
Specification:  5745Z-S1A-0130, Section 3.1.2
Object of test: Validate the post insertion change.
Method: Measure DC resistance value between the terminals at  the end of sensor harness. 
Requirements:  The resistance value shall be between 1318 Ω and 1782 Ω. 

Results:

Model
ID Resistance readings Remarks  

Model
ID Resistance

readings 
Remarks

2 1548 OK 5 1566 OK 
6 1550 OK  11 1573 OK 
10 1543 OK  19 1579 OK 
19 1553 OK  22 1573 OK 
23 1545 OK  32 1568 OK 
31 1559 OK  34 1579 OK 
39 1541 OK  39 1571 OK 
43 1554 OK  41 1598 OK 
56 1540 OK  61 1565 OK 
59 1559 OK  67 1591 OK 
62 1565 OK  68 1583 OK 
64 1560 OK  81 1589 OK 
76 1541 OK  86 1601 OK 
80 1558 OK  93 1572 OK 
92 1552 OK  94 1567 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

8 

95 1515 OK  

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
52

9 

100 1565 OK 
2 1753 OK 3 1754 OK 
11 1743 OK  5 1708 OK 
14 1740 OK  9 1401 OK 
27 1750 OK  11 1395 OK 
31 1739 OK  13 1405 OK 
33 1754 OK  14 1743 OK 
50 1725 OK  15 1423 OK 
51 1491 OK  18 1489 OK 
55 1724 OK  20 1725 OK 
58 1728 OK  24 1733 OK 
68 1438 OK  25 1733 OK 
84 1733 OK  29 1405 OK 
90 1407 OK  30 1759 OK 
91 1439 OK  31 1740 OK 
92 1405 OK  34 1738 OK 

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

0 

97 1436 OK  

U
ni

ts
 fo

r m
od

el
: 4

40
-4

84
53

1 

37 1736 OK 

Start Date: 10/28/04 Completion  Date:   10/28/04  Tested by: Eugenio Broca

Equipment used during test

Name Manufacturer Serial No. Calibration due
"Dactem" functional tester Dactem QA-383 04/18/05
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Final Conclusion

              

              

       

Got results form performed tests on parts show a full 

compliance with specified requirements described in the 

5745Z-S1A-0130 specification.  
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Evaluation Test Report

Title: Spec reliability evaluation 

Test title: Report No.

Hot soak test
Cold soak test
Hot electric durability test
Cold electric durability test
Thermal humidity electric test
Thermal shock test
Hygrothermal  cycle vibration/

rotation electric test
Thermal cycle electric test
Intermittent electric durability test

Condensation test
Connector strength test
Static electricity application test

Noise application test
EMI test
BCI test

Testing period: Jul 19 - Sept 6, 2001

Oct 10, 2002

Approval Review Created by

Baba
Uchiyama

Kato 
Sugano

Toyo Denso Co. Ltd.  
Development Dept. Research BL
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Test item/judgment

Test item Report Judgment

Hot soak test

Cold soak test

Cold electric durability test
Hot electric durability test

Thermal shock test

Hot humidity electric test

Hygrothermal  cycle vibration/

Thermal cycle electric test

rotation electric test

Intermittent electric durability test

Condensation test

Static electricity application test

Connector strength test

Noise application test

EMI test

BCI test

See next page for the test item details

We conclude that this part (SEA STRG SENSOR) is reliable as it meets all the judgment criteria for the 
spec tests (15 tests) stated above.
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General Performance 
Spec

Voltage output (in normal condition)

Z phase voltage  
output (in  
abnormal  
condition)

Current 
consumption

A, B phase 
difference

Z phase width 
accuracy (b)

A 
phase

B 
phase

Z 
phase

A 
phase

B 
phase

Z 
phase

4.25V 1.3V
LOW 0.4

HIGH 4.6

60mA 

Pull up resistance (A,B,Z phase)

Spec

Phase difference position

A phase

B phase

(In case of right 
rotation)

Z phase

Voltage output in abnormal condition (HIGH)

Voltage output in abnormal condition (LOW)
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Circuit
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Report

Part Name

Test title: Hot soak test
Evaluation Test Report

Approval Review Created by

Created on: Oct 10, 2002

Test purpose:
Perform hot soak testing on steering angle sensor (combi one-piece type) to evaluate the durability reliability.

Test conditions:

Date:

Location:

Ambient conditions:

Toyo Denso Co. Ltd. T/C Building No.8 1F Test Rm

[Temperature] 20 +/- 15 deg C [Humidity] 60 +/-15%

Test part level:
Mass Pro tool parts

Sample No.

Built on Aug 2, 2002 @ Kameyama factory 
See attached sheet (page 4/52) for circuit schematic.

Test method: (Spec No. 
As per the hot soak test section:

Temperature condition: +100 deg C (constant)
Test voltage: current off
Durability duration: 96h

Instruments used:

1. Small environment tester
2. Steering angle sensor measurement 
equipment

3. Digital multi-metre

4. Analyzing recorder

Check items:
The part(s) must meet the general performance  
and not show any harmful change in appearance  
after testing is completed.

Test results:

Item Spec Durability
OK/NG judgment

Temperature

Phase 
difference

Z phase width 
accuracy

Voltage 
output (A/B/
Z)

Current 
consumption

Aug 5 - 9, 2002

Z phase voltage 
output (abnormal)

Z phase edge 
accuracy

Appearance

A, B phase difference: 1.0
+/-0.5 °

Z phase width accuracy: 10
+/-1°

A,B phase (HIGH) 1.25V 
A,B phase (LOW) 1.3V
Z phase (HIGH) 4.0+ /- 0.45V
Z phase (LOW) 0.8+ /- 0.2V

60mA 

Z phase (HIGH) 4.6V
Z phase (LOW) 0.4V

Edge difference b/w 10r/min
& 240r/min: + /- 1°

No abnormal condition allowed
(i.e., deform, crack, etc.)

Initial

Initial

Initial

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

See attached sheet for test data details.

Observations (other)
All general characteristics at initial timing as well as after durability are within spec and there is no harmful change,
deform, etc. in appearance. Based on the test results, we conclude that the part is durable enough.

Distributed to (client): 
HGT 53D

(In-house) 
Dev Dept. Electronic 
BL

Retention period 
10 yrs + 1 calendar 
yr

Toyo Denso Co. Ltd.  
Development Dept. Research BL

Baba

Uchiyama Kato 
Sugano
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Test Data
Part Name

Hot soak testTest title:

Approval

Created on: Oct 10, 2002

Review Created by

1. A, B phase difference & Z phase width accuracy

Temperature Durability A, B phase difference
Phase difference position

Initial
Post- durability

Initial
Post- durability

Post- durability

Initial

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Post- durability

Initial

Initial
Post- durability

Z phase width  
accuracy

Judgment 
(OK/NG)

Spec value

2. Voltage output & current consumption

Temperature Durability

Voltage output Current  
consumption

A phase

Judgment 
(OK/NG)

A phaseB phase B phaseZ phase Z phase

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial

Initial
Post- durability

Post- durability

Post- durability

Initial

Initial
Post- durability

Initial

Initial
Post- durability

Post- durability

Spec value 4.25V 1.3V 60mA

Toyo Denso Co. Ltd.  
Development Dept. Research BL

Report
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Test Data
Part Name

Hot soak testTest title:

Created on: Oct 10, 2002

Approval Review Created by

3. Z phase voltage output (in abnormal condition)

Temperature Durability
Judgment 
(OK/NG)

Z phase voltage output (in abnormal condition)

A phase  
disconnection

B phase  
disconnection

A phase - GND 
short circuit

B phase - GND 
short circuit

Power 
disconnection

Power 
short circuit

Z signal 
disconnection

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Spec value In abnormal condition: HIGH 4.6, LOW 0.4

4. Z phase edge accuracy responsiveness

Temperature Durability

Edge position (pulse)
Edge position  
difference (※1) Judgment 

(OK/NG)

Lwr edge Lwr edgeUpr edge Upr edge
Initial

Initial

Initial

Initial
Initial

Initial

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Spec value

Standard pulse

Edge position difference b/w 10r/min & 240r/min (※1): + /- 1°

Lwr edge
Upr edge

+ side: edge trending late/behind
- side: edge trending ahead

Edge position difference: 240r/min 
standard

Report Toyo Denso Co. Ltd.  
Development Dept. Research BL

Initial
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Evaluation Test Report

Report

Part Name

Test title:

Baba

Approval Review Created by

Created on: Oct 10, 2002

Test purpose:

Test conditions:

Date:

Location:

Ambient conditions:

Test part level:

Test method: (Spec No. 

Test results:

Instruments used:

Check items:

Aug 19 - 26, 2002

Toyo Denso Co. Ltd. T/C Building No.8 1F Test Rm

[Temperature] 20 +/- 15 deg C [Humidity] 60 +/-15%

Mass Pro tool parts

Sample No.

Built on Aug 2, 2002 @ Kameyama factory 
See attached sheet (page 4/52) for circuit schematic.

As per the cold soak test section:
Temperature condition: -40 deg C (constant)

Test voltage: current off
Durability duration: 144h

2. Steering angle sensor measurement 
equipment

3. Digital multi-metre

4. Analyzing recorder

1. Ultra-cold temperature/humidity chamber

The part(s) must meet the general performance  
and not show any harmful change in appearance  
after testing is completed.

Perform hot soak testing on steering angle sensor (combi one-piece type) to evaluate the durability reliability.

Phase 
difference

Z phase width 
accuracy

Voltage 
output (A/B/Z)

Current 
consumption

Z phase voltage 
output (abnormal)

Z phase edge 
accuracy

Appearance

A, B phase difference: 1.0
+/-0.5 °

Z phase width accuracy: 10
+/-1°

A,B phase (HIGH) 1.25V 
A,B phase (LOW) 1.3V
Z phase (HIGH) 4.0+ /- 0.45V
Z phase (LOW) 0.8+ /- 0.2V

60mA 

Z phase (HIGH) 4.6V
Z phase (LOW) 0.4V

Edge difference b/w 10r/min
& 240r/min: + /- 1°

No abnormal condition allowed
(i.e., deform, crack, etc.)

Cold soak test

Uchiyama Kato 
Sugano

Temperature
OK/NG judgment

DurabilitySpecItem

Initial
Post- durability

Initial
Post- durability

Initial

Post- durability

Initial
Post- durability

Post- durability

Post- durability

Post- durability

Initial

Initial

See attached sheet for test data details.

Observations (other)
All general characteristics at initial timing as well as after durability are within spec and there is no harmful change,
deform, etc. in appearance. Based on the test results, we conclude that the part is durable enough.

Distributed to (client): 
HGT 53D

(In-house) 
Dev Dept. Electronic 
BL

Retention period 
10 yrs + 1 calendar 
yr

Toyo Denso Co. Ltd.  
Development Dept. Research BL
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Test Data
Part Name

Test title: Cold soak test

Created on: Oct 10, 2002

Approval Review Created by

1. A, B phase difference & Z phase width accuracy

DurabilityTemperature

Phase difference position
A, B phase difference

Z phase width  
accuracy

Judgment 
(OK/NG)

Initial
Post- durability

Initial
Post- durability

Initial

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Post- durability

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Spec value

2. Voltage output & current consumption

Temperature Durability

Voltage output

Z phaseB phaseA phase A phase B phase Z phase

Current  
consumption Judgment 

(OK/NG)

Initial
Post- durability

Post- durability

Initial
Post- durability

Post- durability

Initial

Initial

Post- durability

Post- durability

Initial

Initial

Post- durability

Initial

Post- durability

Post- durability

Initial

Initial

Spec value 4.25V 1.3V 60mA

Report Toyo Denso Co. Ltd.  
Development Dept. Research BL
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Test Data
Part Name

Test title: Cold soak test

Approval Review Created by

Created on: Oct 10, 2002

3. Z phase voltage output (in abnormal condition)

Temperature Durability A phase  
disconnection

B phase  
disconnection

A phase - GND 
short circuit

B phase - GND 
short circuit

Power 
short circuit

Power 
disconnection

Z phase voltage output (in abnormal condition)

Z signal 
disconnection

Judgment 
(OK/NG)

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Post- durability

Spec value In abnormal condition: HIGH 4.6, LOW 0.4

4. Z phase edge accuracy responsiveness

Temperature Durability

Lwr edge Upr edge Lwr edge

Edge position (pulse)

Upr edge

Judgment 
(OK/NG)

Edge position  
difference (※1)

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial
Post- durability

Initial

Initial
Post- durability

Post- durability

Spec value Edge position difference b/w 10r/min & 240r/min (※1): + /- 1°

Standard pulse

Lwr edge
Upr edge

- side: edge trending ahead
+ side: edge trending late/behind

Edge position difference: 240r/min 
standard

Toyo Denso Co. Ltd.  
Development Dept. Research BL

Report



Test�Name�:�High�Temp�
endurance�test

Perform�high�temperature�endurance�test�on�steering�angle�sensor�(combi one�piece)�to�evaluate�
endurance.

As�per�high�temp�test�section�:
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Voltage�Output�&�current�

Voltage�Output
Current�

consump
tion

Judgment
TEMP D

ur
ab
ilit
y

Test�Name�:�High�Temp�
endurance�test

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION

A phase B phase Z phase A phase B phase Z phase

4.25V 1.3V 60mA



Test�Data�
Part�

Name�

Test�Name�:�High�Temp� endurance�test

Z�phase�voltage�output�(in�abnormal�condition)

3.�Z�phase�voltage�output�(in�abnormal�condition)
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Test�Name�:�Low�Temp�
endurance�test

Perform�low�temperature�endurance�test�on�steering�angle�sensor�(combi one�piece)�to�evaluate�
endurance.

14

As�per�low�temp�test�section�:

�30

4.75V

020802�10~020802�12��(�n=3�)

91004579

020802�10
020802�11
020882�12

144�h
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Voltage�Output�&�current�

Voltage�Output
Current�

consump
tion

Judgment
TEMP D

ur
ab
ilit
y

Test�Name�:�High�Temp�
endurance�test

020802�10

020802�11

020802�12

15

020802�10

020802�11

020802�12
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Test�Data�
Part�

Name�

Test�Name�:�Low�Temp� endurance�test

Z�phase�voltage�output�(in�abnormal�condition)

020802�10

020802�11

020802�12

020802�10

020802�11

020802�12

16
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Test�Name�:�High�Temp�high�
humidity�endurance�test

Perform�high�temperature�high�humidity�endurance�test�on�steering�angle�sensor�(combi one�piece)�to�
evaluate�endurance.

17

As�per�high�temp�high�humidity�test�section�:

+60

5.25�V

020802�13~020802�15�(�n=3�)

91001093

020802�13
020802�14
020882�15

Humidity�:�90~95%
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Voltage�Output�&�current�

Voltage�Output
Current�

consump
tion

Judgment
TEMP D

ur
ab
ilit
y

Test�Name�:�High Temp�high�
humidity�endurance�test

020802�13

020802�14

020802�15

18

020802�13

020802�14

020802�15
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Test�Data�
Part�

Name�

Test�Name�:�High�Temp�high�humidity�endurance�test

3.�Z�phase�voltage�output�(in�abnormal�condition)

020802�13

020802�114

020802�15

020802�13

020802�114

020802�15

19
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Part�Name:

Test�Name:�Thermal�shock�test

Report�No.� Approval Review Created�by

Created�on:��Oct�10,�2002

Test�report

2.�Test�condition
1)�Date�:�Jul�25�Sep.�9,�2002�
2) Location: Toyo Denso Co., Ltd. T/C Bld. 8 1F Test room

Instruments�used:�

1. Thermal shock eqt

1. Test�purpose:
Perform�thermal�shock�testing�on��steering�angle�sensor�(combi�on�piece�type)�to�evaluate�
the�durability�reliability

2)��Location:�Toyo�Denso�Co.,�Ltd.��T/C��Bld.�8��1F��Test�room�
3)���Ambient��condition:���Temp:��20+/� 15�deg,���humidify:��

60+/� 15%
4)��Test�part�level

� Sensor�ASSY,��STRG.�&�BODY�SW�COMP:��Mass�Pro���parts�
� Sample�No.��020718�01�~�02718�05��(n=5)�
� Mfg�date:���Jul.�18,�2002.��Kameyama�factory

See�separate�sheet�for�circuit��schematics��(�4/52)�
5)�Test�method�(�spec.�No.��3500Z�– SEA�– 0030�)

1.�Thermal�shock�eqt�

2.�Steering�angle�sensor�gauge

3.�Digital�multi�meter

4.�Analyzing�recorder

5.�Microscope

p
� As�per�thermal�shock�test�section:�

� Temp�condition:���40�deg�� �100�deg�(�1H�per�each�
temp)�

� Test�voltage:��current�off
� Dura�cycle:�500�cycle

3.��Test�results�

6.�Invert�microscope

Check�items:
Test�part(s)�must�meet�the�general�
performance�and�not�show�any�harmful�
change�in�appearance�after�testing�is�
completed.�

SpecItem Durability
OK/NG�judgment

Temperature

Phase�difference

Z�phase�width�accuracy
Voltage�output

Current�consumption
Z�phase�voltage�output�(abnormal)

p

A/B�phase�difference
Z�phase�width�accuracy

Initial
Post�durability

�

�

�

�

�
Edge�difference�b/w�10r/min�
& 240r/min�1”or less�1

�1.

See�attached�sheet�for�test�data�details.�

4.�Observations�(other)�
All��general�characteristics�at�initial�timing�as�well�as�after�durability�are�within�sepc�and�there�is�no�
harmful�change,�deform,�etc.�in�appearance.��Based�on�the�test�results,�we�conclude�that�the�part�is�
durable�enough.�

Z�phase�edge�accuracy

Appearance

&�240r/min��1 or�less�1.

�2. No�abnormal�condition�
allowed�(i.e.�deform�crack,�
etc.

�2.

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL
Distributed�to�(client) (In�house)

Dev.�Dept.�Electronic�BL

Retention�period:

10�yrs�+�1�calendar�yr

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

A/B��phase�gap�&�Z�phase�width�accuracy

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

Temp Dua
Phase�gap�position

A/B�phase�gap�
Z�phase�width�accuracy

Judge

Voltage�output�&�current�consumption

Initial

Temp Dura Output�voltage

Current�
consumption

Judge

Spec�value

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



h l ( b l)

Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Initial
Post�
dura
Initial
Post�
dura
Initial
Post�
dura

Z�phase�output�voltage��(abnormal)
Z�Phase�output�voltage��(abnormal)� JudgeTemp Dura
A�phase�
disconnect

B�phase�
disconnect

A�phase�–
GND�short

B�phase�–
GND�short

Power�
disconnect

Power�
short

Z�signal�
disconnect

dura

Z phase edge accuracy responsiveness
Spec�value Abnormal:�(High�:�4.6�or�above,�low:0.4�or�below)�

Initial
Post�
dura
Initial
Post�
dura
Initial
Post�
dura

Z�phase�edge�accuracy�responsiveness

Edge�location�(Pulse� Edge�location�gap�(*1)
Judge

edgeedgeedge

Temp Dura

edge

Spec�value
10r/min�and�240r/min�edge�location�gap�(*1)�is�=/� 1�deg�or�less

+�side:�edge�delay�direction
� side:�edge�advance�direction

*�Edge�location�gap�std�to�be�240r/min

Std�pulse

Down�edge

Up�edge

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Top�view�and�section�view�observation�(diode)Top�view

Good�solder.�
No�problem�(�OK)�

Section�view

Good�solder�
between�base�
material�(land�area)�
and�terminal.
No�problem�(�OK)�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Top�view�and�section�view�observation�(condenser)Top�view

Good�solder.�
No�problem�(�OK)�

Section�view
Good�solder�
between�base�
material�(land�area)�
and�terminal.
No�problem�(�OK)�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Top�view�and�section�view�observation�(IC)
Top�view

Good�solder.�
( )No�problem�(�OK)�

Section�view

Good�solder�
between�base�
material�(land�area)�
and�terminal.
No�problem�(�OK)�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Thermal�shock�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Top�view�and�section�view�observation�(photonic�device)

Top�view

Good�solder.�
No�problem�
( OK) . This

Section�view

(�OK)�.��This�
picture�was�
taken�after�
flux�removal.�

Good�solder�between�base�material�(land�area)�and�
terminal.��No�problem�(�OK)�.��Base�material�
through�hole�area�appears�to�be�at�a�slant.��This�is�
because�of�misalignment�between�solder�location�

iti d li h d f Th iassy�position�and�polished�surface.��There�is�no�
problem�with�function.�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Report�No.�
Approval Review Created�by

Created�on:��Oct�10,�2002

Test�report

1. Shaker

2.�Test�condition
1)�Date�Aug.�20�Aug.28,�2002�
2) Location: Toyo Denso. T/C Bld. 3A 1F Vibration room

1. Test�purpose:
Perform�hot�soak�testing�on��steering�angle�sensor�(combi�on�piece�type)�to�evaluate�the�
durability�reliability

Instruments�used:�

Test�Name:�
Temp/�humidity�cycle�vibration/rotation�burn�in�test

Check�items:
Test�part(s)�must�meet�the�general�

f d t h h f l

1.�Shaker

2.�Steering�angle�sensor�gauge

3.�Digital�multi�meter

4.�Analyzing�recorder

2)��Location:�Toyo�Denso.��T/C��Bld.�3A���1F��Vibration�room
3)���Ambient��condition:���Temp:��20+/� 15�deg,���humidify:��

60+/� 15%
4)��Test�part�level

� Sensor�ASSY,��STRG.�&�BODY�SW�COMP:��Mass�Pro��parts�
� Sample�No.��020718�06�(n=1)�
� Mfg�date:���Jul.�18,�2002.��Kameyama�factory

See�separate�sheet�for�circuit��schematics��(�4/52)�
5)�Test�method�(�spec.�No.��3500Z�– SEA�– 0030�)

performance�and�not�show�any�harmful�
change�in�appearance�after�testing�is�
completed.�

p
� As�per�temp/humidity�cycle�vibration/�rotation�burn�in�test�section:�

� Vibration�speed:�21.6m/S2��� Frequency:��10�200�H
� Temp�:���10�to�+�60�deg������ Humidity:��0�95%�
� Dura�time:��176h����������������� Rotation:��60r/min���������
� Test�voltage:��current�off

3.��Test�results�

SIt
Durability

OK/NG�judgment
Temperature

Phase�difference

Z�phase�width�accuracy
Voltage�output

Current�consumption
Z�phase�voltage�output�(abnormal)

SpecItem
y

A/B�phase�difference
Z�phase�width�accuracy

Initial
Post�durability

�

�

�

�

�

Temperature

Edge�difference�b/w�10r/min�
�1.

4.�Observations�(other)�
All��general�characteristics�at�initial�timing�as�well�as�after�durability�are�within�sepc�and�there�is�no�
harmful�change,�deform,�etc.�in�appearance.��Based�on�the�test�results,�we�conclude�that�the�part�is�
durable�enough.�

See�attached�sheet�for�test�data�details.�

p g p ( )

Z�phase�edge�accuracy
�

Appearance

&�240r/min��1”or�less
�1.

�2.
�2.

No�abnormal�condition�
allowed�(i.e.�deform�crack,�
etc.

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL
Distributed�to�(client) (In�house)

Dev.�Dept.�Electronic�BL

Retention�period:

10�yrs�+�1�calendar�yr

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�
Temp/�humidity�cycle�vibration/rotation�burn�in�test

Test�Data
Approval Review Created�by

Created�on:��Oct�10,�2002

/A/B��phase�gap�&�Z�phase�width�accuracy

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

Temp Dura
Phase�gap�position

A/B�phase�gap�
Z�phase�width�accuracy

Judge

Spec�value
Output voltage and current consumption

Spec�value

Temp Dura

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

Output�voltage�and�current�consumption

Z phase output voltage (abnormal)

JudgeOutput�voltage

� ��

phase phase phase phase phase phase

Current�
consumption

Current�
consumption

Judge

Temp Dura

Initial
Post�dura
Initial
Post�dura
Initial
Post�dura

Spec�value

Z�phase�output�voltage�(abnormal)�

Z�phase�edge�accuracy�responsiveness

A�phase�
disconnect

B�phase�
disconnect

A�phase�–
GND�short

B�phase�–
GND�short

Power�
disconnect

Power�
short

Z�signal�
disconnect

JudgeZ�phase�output�voltage�
(abnormal)�

Ed l ti (*1)

Abnormal:�(High�:�4.6�or�above,�low:0.4�or�below)�

Edge�location�(pulse)�Temp Dura

Initial
Post�dura
Initial

Post�dura
Initial
Post�dura

Spec�value

p g y p
Judge

Edge�location�gap�(*1)

edgeedgeedge edge

10r/min�and�240r/min�edge�location�gap�(*1)�is�=/� 1�deg�or�less

+�side:�edge�delay�direction
� side:�edge�advance�direction

*�Edge�location�gap�std�to�be�240r/min

Std�pulse

Down�edge

Up�edge

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:Evaluation�Test�Report
Baba

Uchiyama Kato/
Sugano

Approval Review Created�by

Created�on:��Oct�10,�2002Report

1.�Test�purpose:�Perform�‘Temp�Cycle�Electric�Current�Flow�Test’�on�steering�angle�sensor�(combi one�piece�
type)�to�evaluate�the�durability�reliability

2.���Test�conditions:

(1)�Test�period:��Aug�6,�2002�� Aug�20,�2002�

(2) Test location: Toyo Denso Co. Ltd, T/C Building No. 8, 1F Test Room

Instruments�used:

�Small�environment�tester

Test�Name:�Temperature�cycle�electric�current�flow�test

(2)�Test��location:��Toyo�Denso�Co.�Ltd,�T/C��Building�No.�8,�1F�Test�Room
(3)�Ambient�conditions:�[Temperature]�20�15� [Humidity]�60�15%

(4)�Test�part�level
Mass�Pro�Tool�parts

�Sample�No.�
�Built�on�Aug�2,�2002�@Kameyama factory

See�attached�sheet�(page�4/52)�for�circuit�schematic.
(5)�Test�method�(Spec�No.�3500Z�SEA�0030

�Steering�angle�sensor�measurement�equipment

�Digital�multi�metre

	Analyzing�recorder

�As�per�the�temperature�cycle�electric�current�flow�test�section
�Temperature�condition:

�Test�voltage:
�Durability�duration:

3.�Test�results

Check�Items:
�The�part(s)�meet�the�general�performance�
and�not�show�any�harmful�change�in�
appearance�after�testing�is�completed.

SpecItem Durability OK/NG�judgment
Temperature

A/B h diff lPhase�difference

Z�phase�width�accuracy
Voltage�output

Current�consumption
Z�phase�voltage�output�(abnormal)

Z�phase�edge�accuracy

A/B�phase�difference

Z�phase�width�accuracy

Edge�difference�b/w�10r/min�
&�240r/min��1”or�less�1.

�1.

Initial
Post�durability

p g y

Appearance �2.
�2.
No�abnormal�condition�
allowed�(i.e.�deform�crack,�
etc.�See�attached�sheet�for�test�data�details.4.�Observations�(other)

All�general�characteristics�at�initial�timing�as�well�as�after�durability�are�within�
spec�and�there�is�no�harmful�change,�deform,�etc,�in�appearance.��Based�on�the�
test�results,�we�conclude�that�the�parts�is�durable�enough.

Distributed�to�(client) (In�house)

Dev.�Dept.�Electronic�BL

Retention�period:

10�yrs�+�1�calendar�yr

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:

Test�Name:�Temperature�cycle�electric�current�flow�test

Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

�A/B phase�difference�&�Z�phase�width�accuracy

Measuremen
t�temp

Durability
Phase�difference�position

A/B�phase�difference

Z�phase�width�accuracy

Judgment

Initial
Post�durability

Spec�value

�Voltage�output�&�current�consumption

Voltage�output� Current�
consumption

Judgment
Measurement�
temperature

Durability
p

Initial
Post�durability

Phase� Phase� Phase� Phase� Phase� Phase�

Spec�value � � �

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



�

Test�Name:�Temperature�cycle�electric�current�flow�test

Part�Name:
Approval Review Created�by

Created�on:��Oct�10,�2002
Test�Data

�Z�phase�voltage�output�(in�abnormal�condition)

DurabilityMeasurement�
temperature

Z�phase�voltage�output�(in�abnormal�condition)�

A�phase�
disconnection

B phase�
disconnection

A� phase�–GND�
short�circuit

B� phase�–GND�
short�circuit

Power�
disconnection

Power�short�
circuit

Judgment

Z�signal�
disconnection

Initial
Post�durability

	Z phase edge accuracy responsiveness
d

Abnormal�condition�
� �

	Z�phase�edge�accuracy�responsiveness
Edge�position�(pulse)

DurabilityMeasurement�
temperature

Post�durability

Initial edge edge edge
edge

Judgment
Edge�position�
difference

Spec
Edge�position�difference�b/w�10r/min�&�240r/min�(�1):�+/�1


Standard�pulse

edge

edge

+�side:

� side:

Edge�trending�late/behind

Edge�trending�ahead

Edge�position�difference:�
240r/min�standard

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:
Evaluation�Test�Report

Approval Review Created�by

Created�on:��Oct�10,�2002

Baba
Uchiyama Kato/

SuganoTest Name: Sugano

1.�Test�purpose:�Perform�‘Intermittent�electric�current�flow�durability�test’�on�steering�angle�
sensor�(combi one�piece�type)�to�evaluate�the�durability�reliability

2.���Test�conditions:

(1)�Test�period:��Aug�6,�2002�� Aug�8,�2002�

Intermittent�electric�current�flow�durability�test

Test�Name:

�Program�power�source

Instruments�used:

(2)�Test��location:��Toyo�Denso�Co.�Ltd,�T/C��Building�No.�8,�1F�Test�Room
(3)�Ambient�conditions:�[Temperature]�20�15� [Humidity]�60�15%

(4)�Test�part�level
Mass�Pro�Tool�parts

�Sample�No.�
�Built�on�Aug�2,�2002�@Kameyama factory

See�attached�sheet�(page�4/52)�for�circuit�schematic.

(5) T h d (S N 3500Z SEA 0030

�Steering�angle�sensor�measurement�equipment

�Digital�multi�metre

	Analyzing�recorder

Test�voltage:

SpecItem Durability
OK/NG�judgment

Temperature

Check�Items:
�The�part(s)�meet�the�general�performance�
and�not�show�any�harmful�change�in�
appearance�after�testing�is�completed.

(5)�Test�method�(Spec�No.�3500Z�SEA�0030
�As�per�the�intermittent�electric�current�flow�durability�test�section

Duration:
cycle

Durability�cycle�count: 100,000�cycles

Phase�difference

Z�phase�width�accuracy
Voltage�output

Current�consumption
Z�phase�voltage�output�(abnormal)

p

A/B�phase�difference
Z�phase�width�accuracy

p

Initial
Post�durability

Edge�difference�b/w�10r/mi
& 240r/min�1”or less�1

�1.�

�

�

�

�

4.�Observations�(other)

Z�phase�edge�accuracy

Appearance

All�general�characteristics�at�initial�timing�as�well�as�after�durability�are�within�
spec�and�there�is�no�harmful�change,�deform,�etc,�in�appearance.��Based�on�the�
test results we conclude that the parts is durable enough

&�240r/min��1”or�less�1.

�2.
�2.
No�abnormal�condition�
allowed�(i.e.�deform�crack,�
etc.�See�attached�sheet�for�test�data�details.

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Retention�period
yrs

1�calendar�yr
Distributed�to�(client) (In�house)

Dev.�Dept.�Electronic�BL

test�results,�we�conclude�that�the�parts�is�durable�enough.

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:
Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Intermittent�electric�current�flow�durability�test
Test�Name:

Measurement�
temp

Durability

Initial

Post�durability

JudgmentZ�phase�width�
accuracy

Phase�difference�position

Phase�difference�

�A/B Phase�difference�and�Z�phase�width�accuracy�

Spec�value

�Voltage�output�and�current�consumption

Measurement�
temp

Durability
Voltage�output

Current�
consumption Judgment

h h h h h

Initial

Post�durability

phase phase phase phase phase phase

Spec�value �
�

�

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:
Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Intermittent�electric�current�flow�durability�test
Test�Name:

Measuremen
t�temp

Durability

Initial
Post�durability

Z�phase�voltage�output�(in�abnormal�condition)�
�Z�phase�voltage�output�(in�abnormal�condition)�

A�phase�
disconnection

B phase�
disconnection

A� phase�–GND�
short�circuit

B� phase�–GND�
short�circuit

Power�
disconnection

Power�short�
circuit

Judgment

Z�signal�
disconnection

Spec�value
Abnormal�condition�

	Z�phase�edge�accuracy�responsiveness
��

Edge�position�(pulse)

edge edge edge edge

Judgment
Edge�position�
difference

	 p g y p

DurabilityMeasurement�
temperature

Post�durability
Initial

Spec�value
Edge�position�difference�b/w�10r/min�&�240r/min�(�1):�+/�1


+�side:

� side:

Edge�trending�late/behind

Edge�trending�ahead

Edge�position�difference:�
240r/min�standard

Standard�pulse

edge

edge

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:
Evaluation�Test�Report

Approval Review Created�by

Created�on:��Oct�10,�2002

Baba
Uchiyama Kato/

Sugano

Test��Name: Condensation�Test��
1.�Test�purpose:�Perform�‘Condensation�test’�on�steering�angle�sensor�(combi one�piece�type)�to�
evaluate�the�durability�reliability

2.���Test�conditions:

(1)�Test�period:��Aug�21,�2002�� Aug�22,�2002�
(2)�Test��location:��Toyo�Denso�Co.�Ltd,�T/C��Building�No.�8,�1F�Test�Room

(3) Ambient conditions: [Temperature] 20�15� [Humidity] 60�15%

Instruments�used:

� Constant�temperature�and�humidity�
chamber�w/extremely�low�temperature�

�Small environment tester(3)�Ambient�conditions:�[Temperature]�20�15� [Humidity]�60�15%

(4)�Test�part�level
Mass�Pro�Tool�parts

�Sample�No.�

�Built�on�Aug�2,�2002�@Kameyama factory
See�attached�sheet�(page�4/52)�for�circuit�schematic.

(5)�Test�method�(Spec�No.�3500Z�SEA�0030
�As�per�the�condensation�test�section

�Steering�angle�sensor�measurement�equipment

	Digital�multi�metre

�Analyzing�recorder

�Small�environment�tester

�After�soaking�at�the�temp�of��5��2� for�2�hrs,�immediately�change�the�
temp�to�+35��2�with�the�humidity�of�80�– 90%.��After�10�min�of�that�
condition,�check�the�operation.

Test�voltage:�5.00V

Test�result
Item

Spec Check�temp

Incorrect�operation�judgment

sticking

Incorrect�pulse�occurrence
NG�output

During�the�test�(Temp/humidity�
+�10�min�soak�with�35�/90%

NG�

Check�Item: �Incorrect�movement�must�not����
occur�during�the�test.

Phase�difference

Z�phase�width�accuracy
Voltage�output

Durability
SpecItem

Any�of�the�NG�
items�on�the�left�
must�not�occur.

DUTY�change

Abnormal�voltage�range�output�
(Z�phase�only)

movement

A/B�phase�difference

Z�phase�width�accuracy
�

�

Initial
Post�durability

During�the�test

During�the�test
Initial

Post�durability
During�the�test

Post�durability

Initial

4.�Observations�(other)

Current�consumption

Z�phase�voltage�output�(abnormal)
�

g

During�the�test

During�the�test

Post�durability

Post�durability

Initial

Initial

All�general�characteristics�during�the�test�as�well�as�after�durability�are�within�spec�
and�there�is�no�incorrect�movement�occurred.��Based�on�the�test�results,�we�
conclude�that�the�parts�is�reliable.

�The�above�judgment�during�the�test�was�made�at�temp/humidity�of�+35�/90%
�See�attachment�for�TEST�DATA�details

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Retention�period

yrs 1�calendar�yr

Distributed�to�(client) (In�house)
Dev.�Dept.�Electronic�BL

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



Part�Name:
Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Test��Name: Condensation�Test��

Measuremen
t�temp

Durability

Initial
Post�durability

Judgment

�A/B Phase�difference�and�Z�phase�width�accuracy�

Phase�difference�position

Phase�difference�
Z�phase�width�

accuracy

�Voltage�output�and�current�consumption

Voltage�output

Current�
consumption Judgment

h h h h h

Spec�value

Measurement�
temp

Durability

Post�durability
Initial

phase phase phase phase phase phase

During�the�test

During�the�test

Spec�value

During�the�test

� � �

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report
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Part�Name:
Test�Data Approval Review Created�by

Created�on:��Oct�10,�2002

Test��Name: Condensation�Test��
�Z phase voltage output (in abnormal condition)

Measurement�
temp

Durability

Initial
Post�durability

A�phase�
disconnection

B phase�
disconnection

A� phase�–GND�
short�circuit

B� phase�–GND�
short�circuit

Power�
disconnection

Power�short�
circuit

Judgment

Z�signal�
disconnection

During�the�test

�Z�phase�voltage�output�(in�abnormal�condition)�
Z�phase�voltage�output�(in�abnormal�condition)�

	Z�phase�edge�accuracy�responsiveness
Abnormal�condition�

� �Spec�value

During�the�test

During�the�test

Post�durability
Initial

	 p g y p
Edge�position�(pulse)

DurabilityMeasurement�
temperature

edge edge edge edge

JudgmentEdge�position�
difference

Spec�value Edge�position�difference�b/w�10r/min�&�240r/min�(�1):�+/�1


+�side:

� side:

Edge�trending�late/behind

Edge�trending�ahead

Edge�position�difference:�
240r/min�standard

Standard�pulse

edge

edge

TOYO�DENSO�CO.�LTD

Development�Dept.�Research�BL

Report
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1,�Test�purpose
In�order�to�confirm�the�endurance�reliability�of�steering�angle�sensor�(COMBI�integrated�type),�conduct�
connecter�strength�test.�����������������������������������������������������������������������������������������������������

2,�Test�conditions
(1) Date:�2002/08/23�������������������������������������������������������
(2)���Location�:�TOYO�DENSO�(inc)�T/C�#8�building�1F�test�room
(3)���Ambient�conditions����Temp:20+/�15C���Humidity:�60�+/�15%
(4)����Test�parts�level

SENSOR�ASSY.�STRG�&�BODY�SW�COMP:�Mass�Production�part
Sample�No.�020802�– 020802�24��(n=3)������������������������������������������
Built�on�:�‘02/08/02��@Kameyama factory�����������������������������������������
See�attached�sheet�(page�4/52)�for�circuit�schematic

(5)���Test�method�(Specification�No.�3500Z�SEA�0030)
As�per�the�coupler�strength�test�section
Insertion�force:�147N�force�is�applied�for�10sec�in�connector�in�insertion�direction
Removal�force:�After�the�connecter�is�inserted,�58.8N�force�is�applied�in�connector
removal�direction�with�lock�function�is�operating
Articulation�durability:�with�soft�set�connecter�condition,�apply�98N�force�twice�in
direction�of�up/down/left/right�against�the�coupler�insertion�direction.�Repeat�10�cycles

3,�Test�Results

4,�Observations�(other)
ALL�general�characteristics�at�initial�timing�as�well�as��after�durability�are�within�the�specification
and�there�is�no�harmful�change,�deform,�etc.�in�appearance.�Based�on�the�test�result,�we�conclude�that�
the�part�is�durable�enough.�������������������������������������������������������������������������������������������������

Connecter�strength�test

Test�tools
1�Push�Pull�(SER��No.�26362)
2�Steering�sensor�measurement�device�
(TYPE.�ASM�500)
3�Digital�Multi�Meter�(SER.�No.�
3146A77818)
4�Analyzing�recorder��(SER.�No.262TW0026)

Confirmation�items
After�the�test�is�conducted,�the�product�

shall�satisfy�the�general�performance�with�
no�harmful�appearance�change�

Phase�
difference

Z�phase�width�
accuracy

Output�
Voltage

Consumption�
current

Z�phase�output�
voltage�

(abnormal)

Z�phase�edge�
accuracy

Appearance�

Z�phase�width�
accuracy:

A/B��phase�(HIGH):=>�4.25V
A/B�phase�(LOW):=<�1.3V

Z�phase�(HIGH):�4.0�+/�0.45V
Z�phase�(LOW):�0.8�+/�0.2V

=�<�60mA

Z�phase�(HIGH):��=>4.6V
Z�phase�(LOW):�=�<�0.4V

Difference�between�10r/min�and�
240r/m�edge�within�+/� 1�degree

No�deform/crack�and�other�
abnormal�issue

A/B�phase�
difference:

Initial

Post�endurance

Initial

Post�endurance

Initial

Post�endurance

Initial

Post�endurance

Initial

Post�endurance

Initial

Post�endurance

Post�endurance

Item�������������������Specification���������������Endurance�����������������������Judgment�(OK/NG)
measurement�temperature
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1,�A/B�phase�difference�and�Z�phase�width�accuracy

Phase�difference�position
A/B�Phase�difference Z�Phase�width

accuracy

Judge
(OK/NG)

Dur
abili

ty

Temper
ature

Connecter�strength�test
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Connecter�strength�test
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initial
Post�durability

initial
Post�durability

initial
Post�durability

initial
Post�durability
initial

Post�durability
initial

Post�durability
initial

Post�durability
initial

Post�durability

initial
Post�durability
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Electro�static�impression�test

No�malfunction�is�observed�during�the�test�as�well�as�after�durability�and�there�is�no�crack,�deform�and�
other�problems�in�appearance�.�Based�on�the�test�results,�we�conclude�that�the�part�is�durable�enough.�

1,�Test�purpose
In�order�to�confirm�the�electric�endurance�of�steering�angle�sensor�(COMBI�integrated�type),�conduct�
electro�static�impression�test.����������������������������������������������������������������������������������������������

2,�Test�conditions
(1) Date:�2002/08/01�– 08/02�������������������������������������������������
(2)���Location�:�TOYO�DENSO�(inc)�T/C�#8�building�1F�test�room
(3)���Ambient�conditions����Temp:20+/�15C���Humidity:�60�+/�15%
(4)����Test�parts�level

SENSOR�ASSY.�STRG�&�BODY�SW�COMP:�Mass�Production�part
Sample�No.�020718�07�– 020718�09��(n=3)������������������������������������������
Built�on�:�‘02/07/18��@Kameyama factory�����������������������������������������
See�attached�sheet�(page�4/52)�for�circuit�schematic

(5)���Test�method�(Specification�No.�3525Z�SEA�0030)
As�per�the�Electro�static�impression�test�section
Impression�voltage:�+/� 1kV�������������������������
Number�of�tests:�10�times
Test�cycle:�more/equal�to�1�s

Test�tools
1�Electro�static�impression�test�unit�(SER��
No.�8X61669)
2�Steering�sensor�measurement�device�
(TYPE.�ASM�500)
3�Digital�Multi�Meter�(SER.�No.�
3146A77818)
4�Analyzing�recorder��(SER.�No.262TW0026)

Confirmation�items
During�the�test�and�after�the�test,�there�

should�be�no�malfunction.
After�the�test,�it�shall�satisfy�the�criteria�
standard�of�appearance

Phase�
difference

Output�Voltage

Consumption�
current

Z�phase�width�
accuracy

Z�phase�output�voltage�
(abnormal)

Z�phase�edge�accuracy

Appearance�

Z�phase�width�
accuracy:

A/B��phase�(HIGH):=>�4.25V
A/B�phase�(LOW):=<�1.3V

Z�phase�(HIGH):�4.0�+/�0.45V
Z�phase�(LOW):�0.8�+/�0.2V

=�<�60mA

A/B�phase�
difference:

Z�phase�(HIGH):��=>4.6V
Z�phase�(LOW):�=�<�0.4V

Difference�between�10r/min�and�
240r/m�edge�within�+/� 1�degree

No�deform/crack�and�other�
abnormal�issue

Judgment�(OK/NG)
Item�������������������������������������������Specification���������������Endurance�������������������measurement�temperature

Initial
Post�endurance

Initial
Post�endurance

Initial

Post�endurance

Initial
Post�endurance

Initial
Post�endurance

Initial
Post�endurance

Post�endurance

Item����������������������������������������Specification����������������������impression���������malfunction�judge
location�����������������(OK/NG)

malfunction

HIGH�LOW�stuck�
False�pulse

Fall�in�output

Change�in�DUTY
Abnormal�voltage�range�output�
(Z�phase�only)

No�
malfunction�
as�stated�in�
left�to�be�
observed�
during/after�
the�test�

Vcc
GND
A�phase
B�phase
Z�phase
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Electro�static�impression�test
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Electro�static�impression�test
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Noise�impression�test

1,�Test�purpose
In�order�to�confirm�the�electric�endurance�of�steering�angle�sensor�(COMBI�integrated�type),�conduct�
noise�impression�test.�������������������������������������������������������������������������������������������������������

2,�Test�conditions
(1) Date:�2002/07/29�– 08/02�������������������������������������������������
(2)���Location�:�TOYO�DENSO�(inc)�T/C�#8�building�1F�test�room
(3)���Ambient�conditions����Temp:20+/�15C���Humidity:�60�+/�15%
(4)����Test�parts�level

SENSOR�ASSY.�STRG�&�BODY�SW�COMP:�Mass�Production�part
Sample�No.�020718�10�– 020718�12��(n=3)������������������������������������������
Built�on�:�‘02/07/18��@Kameyama factory�����������������������������������������
See�attached�sheet�(page�4/52)�for�circuit�schematic

(5)���Test�method�(Specification�No.�3500Z�SEA�0030)
As�per�the�noise�impression�test�section
Impression��to�all�terminals����Noise�impression�voltage:+/�2kV�������������������������
Impression�wave�form:�Square�wave�(Pulse�width�200n�s)
Impression�time:�30s

Test�tools
1�Noise�simulator�(SER��No.�9805126)
2�Steering�sensor�measurement�device�
(TYPE.�ASM�500)
3�Oscilloscope�(SER�No�B021861)�
4�Digital�multi�meter(SER.�No.�3146A77818)
4�Analyzing�recorder��(SER.�No.262TW0026)

Confirmation�items
During�the�test�and�after�the�test,�there�

should�be�no�malfunction.

No�malfunction�is�observed�during�the�test�as�well�as�after�durability�and�there�is�no�crack,�deform�and�
other�problems�in�appearance�.�Based�on�the�test�results,�we�conclude�that�the�part�is�durable�enough.�

malfu
nction

HIGH�LOW�stuck�

False�pulse

Fall�in�output

Change�in�DUTY
Abnormal�voltage�range�output�
(Z�phase�only)

No�
malfunction�
as�stated�in�
left�to�be�
observed�
during/after�
the�test�

Square�
wave

Item������������������������Specification��������������������������������Impression������Pulse�������Test�V�������Malfunction judge
wave�form��������������������������������� (OK/NG)�

Phase�
difference

Output�Voltage

Consumption�
current

Z�phase�width�
accuracy

Z�phase�output�voltage�
(abnormal)

Z�phase�edge�accuracy

Z�phase�width�
accuracy:

A/B��phase�(HIGH):=>�4.25V
A/B�phase�(LOW):=<�1.3V

Z�phase�(HIGH):�4.0�+/�0.45V
Z�phase�(LOW):�0.8�+/�0.2V

=�<�60mA

A/B�phase�
difference:

Z�phase�(HIGH):��=>4.6V
Z�phase�(LOW):�=�<�0.4V

Difference�between�10r/min�and�
240r/m�edge�within�+/� 1�degree

Initial
Post�endurance

Initial
Post�endurance

Initial

Post�endurance

Initial
Post�endurance

Initial
Post�endurance

Initial
Post�endurance

Judgment�(OK/NG)
Item������������������������������Specification���������������������������Endurance�������������������measurement�temperature
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Noise�impression�test
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Noise�impression�test
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22-TR04-03
Report No. 02-ELE-SEA-EMI-S1A Dwg No : 35251-SEA-J010-M1

Part Name : SENSOR ASSY,STRG
& BODY SW COMP Baba Uchiyama

Test Name : EMI Test
1. Test Purpose 

Perform EMI testing on steering angle sensor (combi one-piece type) to evaluate electrical durability. 

2. Test Conditions Instrument Used 
1 When July 23-24, 2002 1 G-TEM  EGT-250
2 Where Toyo Denso Co Ltd, T/C, Bldg 8, 1F, Test Rm Ser.No. G29302
3 Ambience Temp 20+/-15 oC Humidity 60+/-15% 2 Signal generator
4 Test part level Ser.No. M67750

. Sensor Strg & Body Sw Comp : Mass pro tool parts 3 Wide-band power amp

. Sample No. 020718-07 to 020718-09 (n=3) Ser.No. 669

. Built on Jul 18, 2002 @ Kameyama Factory 4 Strg angle sensor
See attached (page 4/52) for circuit schematic. measurement equipment

Type ASM-500
5 Test Method (Spec No. 3500Z-SEA-0030) 5 Oscilloscope

As per the EMI test section. Ser.No. B021861
. Frequency 2 to 400 MHz 6 Digital multi-meter
. Field intensity 150V/m Ser.No. 3146A77818
. Elec wave CW, AM modulation (30%) 7 Analyzing recorder

Ser.No. 262TW0026
Check Items

No wrong motion during and after testing
3. Test Results

4. Observations (Other)
No wrong motion occurred during and after testing; and no appearance problem, such as crack and deform, 
was found. Therefore this test proved reliability. 

Send to (Client) (Internal) Retention Period Toyo Denso Co. Ltd.
HGT 53D Electronic BL, Development Div 13 yrs + 1 calendar yr Research BL, Development Div

Created Oct 10, 2002

1/3
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Evaluation Test Report
Approved Checked Created

Kato 
Sugano 
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Part Name : SENSOR ASSY,STRG
& BODY SW COMP

Test Name : EMI Test

1. A/B Phase Difference & Z Phase Width Accuracy
No Tempe- Durability Phase difference position Judge-

rature A/B phase difference Z phase width ment
a1 a2   a3 a4 accuracy
Max Mix Max Mix Max Mix Max Mix

020718-07 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-08 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-09 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

Max 1.19 1.44 1.23 0.96 10.65
Min 0.75 1.10 0.80 0.55 9.98
Spec 1.0+/-0.5o 10 +/- 1o

2. Voltage Output & Amperage Consumption Amp
No Tempe- Durability Voltage output Consum- Judge-

rature High Low ption ment
A phase B phase Z phase A phase B phase Z phase Max

020718-07 RT (+25oC) Initial 4.69 4.69 4.01 0.99 0.99 0.86 47.3 OK
Post durability 4.69 4.69 4.01 0.99 0.99 0.86 47.3

-30oC Initial 4.70 4.69 4.01 0.99 0.99 0.86 47.1 OK
Post durability 4.70 4.69 4.01 0.99 0.99 0.86 47.0

+80oC Initial 4.69 4.70 4.01 0.99 1.00 0.86 47.1 OK
Post durability 4.69 4.70 4.01 0.99 1.00 0.86 47.2

020718-08 RT (+25oC) Initial 4.70 4.69 4.01 0.99 0.99 0.86 47.0 OK
Post durability 4.70 4.69 4.01 0.99 0.99 0.86 47.1

-30oC Initial 4.69 4.69 4.01 0.99 0.99 0.85 46.5 OK
Post durability 4.69 4.69 4.01 0.99 0.99 0.85 46.6

+80oC Initial 4.68 4.68 4.01 0.99 0.99 0.85 46.5 OK
Post durability 4.68 4.68 4.01 0.99 0.99 0.85 46.8

020718-09 RT (+25oC) Initial 4.70 4.70 4.01 0.99 0.99 0.86 47.8 OK
Post durability 4.70 4.70 4.01 0.99 0.99 0.86 47.7

-30oC Initial 4.70 4.70 4.01 0.99 0.98 0.85 47.2 OK
Post durability 4.70 4.70 4.01 0.99 0.98 0.85 47.1

+80oC Initial 4.68 4.68 4.00 0.99 0.99 0.86 47.4 OK
Post durability 4.68 4.68 4.00 0.99 0.99 0.86 47.3

Max 4.70 4.70 4.01 0.99 1.00 0.86 47.8
Min 4.68 4.68 4.00 0.99 0.98 0.85 46.5
Spec 4.25V or more 4.0+/- 1.3V or less 0.8+/- 60mA 

0.45V 0.2V or less

Dwg No : 35251-SEA-J010-M1 Report No. 02-ELE-SEA-EMI-S1A Toyo Denso Co. Ltd.
Research BL, Development Div

Created Oct 10, 2002

Test Data
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Approved Checked Created
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Part Name : SENSOR ASSY,STRG
& BODY SW COMP

Test Name : EMI Test
3. Z Phase Output Voltage (Abnormal)

Z phase output voltage (Abnormal)N
o

020718-07 RT (+25oC) Initial 0.29 0.29 0.29 0.29 5.00 0 5.00 OK
Post durability 0.29 0.29 0.29 0.29 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

020718-08 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

020718-09 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

Max 0.29 0.29 0.29 0.29 5.00 0 5.00
Min 0.28 0.28 0.28 0.28 5.00 0 5.00
Spec (High 4.6 or above     Low: 0.4 or less)

4. Z Phase Edge Accuracy Response
No Tempe- Durability Edge position (Pulse) Edge position Judge-

rature 10r/min 240r/min difference (*1) ment
Down edge Up edge Down edge Up edge Down Up

020718-07 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-08 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-09 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

Max 0.11
Min -0.36
Spec Difference b/w 10r/min & 240r/min (*1) is within +/-1o

A : Down edge
B : Up edge

+ : Edge delay
 - : Edge forward

Standard pulse
* For edge position difference,  
   the standard is 240r/min

Dwg No : 35251-SEA-J010-M1 Report No. 02-ELE-SEA-EMI-S1A Toyo Denso Co. Ltd.
Research BL, Development Div

Test Data

Created Oct 10, 2002
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Approved Checked Created
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22-TR04-03
Report No. 02-ELE-SEA-BCI-S1A Dwg No : 35251-SEA-J010-M1

Part Name : SENSOR ASSY,STRG
& BODY SW COMP Baba Uchiyama

Test Name : BCI Test
1. Test Purpose 

Perform BCI testing on steering angle sensor (combi one-piece type) to evaluate electrical durability. 

2. Test Conditions Instrument Used 
1 When July 24-25, 2002 1 Signal Generator
2 Where Toyo Denso Co Ltd, T/C, Bldg 8, 1F, Test Rm Ser.No. M67750
3 Ambient condition Temp 20+/-15 oC Humidity 60+/-15% 2 Wide-band power amp 550L
4 Test part level Ser.No. 669

. Sensor Strg & Body Sw Comp : Mass pro tool parts EA-1000-50-TD  

. Sample No. 020718-10 to 020718-12 (n=3) Ser.No. 971221

. Built on Jul 18, 2002 @ Kameyama Factory 3 Strg angle sensor
See attached (page 4/52) for circuit schematic. measurement equipment

Type ASM-500
5 Test Method (Spec No. 3500Z-SEA-0030) 4 Oscilloscope

As per the BCI test section. Ser.No. B021861
. Amperage input 72mA 5 Digital multi-meter
. Input time 30s or more for each frequency Ser.No. 3146A77818
. Input frequency 6 Analyzing recorder

Ser.No. 262TW0026
Check Items

No wrong motion during and after testing

3. Test Results

4. Observations (Other)
No wrong motion occurred during and after testing; and no appearance problem, such as crack and deform, 
was found. Therefore this test proved reliability. 

Send to (Client) (Internal) Retention Period Toyo Denso Co. Ltd.
HGT 53D Electronic BL, Development Div 13 yrs + 1 calendar yr Research BL, Development Div

1/3
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Created Oct 10, 2002

Evaluation Test Report
Approved Checked Created

points 

Kato 
Sugano 
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Part Name : SENSOR ASSY,STRG
& BODY SW COMP

Test Name : BCI Test

1. A/B Phase Difference & Z Phase Width Accuracy
No Tempe- Durability Phase difference position Judge-

rature A/B phase difference Z phase width ment
a1 a2   a3 a4 accuracy
Max Mix Max Mix Max Mix Max Mix

020718-10 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-11 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-12 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

Max 1.21 1.38 1.24 1.18 10.63
Min 0.73 1.08 0.80 0.59 10.11
Spec 1.0+/-0.5o 10 +/- 1o

2. Voltage Output & Amperage Consumption Amp
No Tempe- Durability Voltage output Consum- Judge-

rature High Low ption ment
A phase B phase Z phase A phase B phase Z phase Max

020718-10 RT (+25oC) Initial 4.70 4.70 4.01 0.98 0.99 0.85 47.4 OK
Post durability 4.70 4.70 4.01 0.98 0.99 0.85 47.4

-30oC Initial 4.69 4.69 4.01 0.99 0.99 0.86 47.0 OK
Post durability 4.69 4.69 4.01 0.99 0.99 0.86 47.0

+80oC Initial 4.69 4.69 4.00 0.99 0.99 0.85 47.0 OK
Post durability 4.69 4.69 4.00 0.99 0.99 0.85 47.0

020718-11 RT (+25oC) Initial 4.69 4.69 4.00 0.99 0.99 0.85 46.9 OK
Post durability 4.69 4.69 4.00 0.99 0.99 0.85 46.9

-30oC Initial 4.69 4.69 4.01 0.98 0.98 0.85 46.7 OK
Post durability 4.69 4.69 4.01 0.98 0.98 0.85 46.7

+80oC Initial 4.70 4.70 4.01 0.99 0.99 0.85 48.1 OK
Post durability 4.68 4.68 4.00 0.99 0.99 0.86 47.3

020718-12 RT (+25oC) Initial 4.70 4.70 4.01 0.98 0.99 0.85 47.2 OK
Post durability 4.70 4.70 4.01 0.98 0.99 0.85 47.1

-30oC Initial 4.69 4.69 4.01 0.99 0.99 0.86 46.9 OK
Post durability 4.69 4.69 4.01 0.99 0.99 0.86 47.0

+80oC Initial 4.69 4.69 4.00 0.99 0.99 0.85 47.0 OK
Post durability 4.69 4.69 4.00 0.99 0.99 0.85 47.0

Max 4.70 4.70 4.01 0.99 0.99 0.86 48.1
Min 4.68 4.68 4.00 0.98 0.98 0.85 46.7
Spec 4.25V or more 4.0+/- 1.3V or less 0.8+/- 60mA 

0.45V 0.2V or less

Dwg No : 35251-SEA-J010-M1 Report No. 02-ELE-SEA-BCI-S1A Toyo Denso Co. Ltd.
Research BL, Development Div

Test Data

Created Oct 10, 2002

2/3

51/52

Approved Checked Created
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Part Name : SENSOR ASSY,STRG
& BODY SW COMP

Test Name : BCI Test
3. Z Phase Output Voltage (Abnormal)

Z phase output voltage (Abnormal)N
o

020718-10 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

020718-11 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.29 0.29 0.29 0.29 5.00 0 5.00 OK
Post durability 0.29 0.29 0.29 0.29 5.00 0 5.00

020718-12 RT (+25oC) Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

-30oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

+80oC Initial 0.28 0.28 0.28 0.28 5.00 0 5.00 OK
Post durability 0.28 0.28 0.28 0.28 5.00 0 5.00

Max 0.29 0.29 0.29 0.29 5.00 0 5.00
Min 0.28 0.28 0.28 0.28 5.00 0 5.00
Spec (High 4.6 or more     Low: 0.4 or less)

4. Z Phase Edge Accuracy Response
No Tempe- Durability Edge position (Pulse) Edge position Judge-

rature 10r/min 240r/min difference (*1) ment
Down edge Up edge Down edge Up edge Down Up

020718-10 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-11 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

020718-12 RT (+25oC) Initial OK
Post durability

-30oC Initial OK
Post durability

+80oC Initial OK
Post durability

Max 0.18
Min -0.38
Spec Difference b/w 10r/min & 240r/min (*1) is within +/-1o

A : Down edge
B : Up edge

+ : Edge delay
 - : Edge forward

Standard pulse
* For edge position difference,  
   the standard is 240r/min

Dwg No : 35251-SEA-J010-M1 Report No. 02-ELE-SEA-BCI-S1A Toyo Denso Co. Ltd.
Research BL, Development Div

Test Data

Created Oct 10, 2002
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test results REDACTED 



Part No.:  57100-S3V -A300

Approve Check Issue

NK11V
Test Results

Findlex Corporation
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NK11V Modulator Assy Test Result

RESULT JUDGE

1 Housing leak performance Amount of pressure drop : 5kPa Max
0.1kPa   (0.0 ~ 0.2   n=10)

2 Pressure achievement time: 21.6±4.3sec Same as current (Nissin) S3V
21.4sec 21.2 21.7 n=10

3 Pressure resistance strength 1) Brake circuit pressure resistance:
Must not leak (35MPa X 60sec)

2) ABS circuit pressure resistance:
Must not leak (20MPa X 60sec)

3) Suction circuit pressure resistance:
Must not leak (35MPa X 60sec)

4 Union strength Breaking load : M10X1.0      40N m
M14X1.5      50N m

5 Modulator assembly performance 1) Indicator lamp must turn off after IG  goes ON. 1) Indicator lamp did not turn on
2) There must be no error code. 2) Error code did not appearance
3) ECU operation :  There must be no warning 3) Alarm did not turn on
4) Chopping pressure decrease rate 4) Chopping pressure decrease rate

  Fr 0.62 : 0.46~0.78 MPa/time   Fr 0.62 : 0.54~0.59 MPa
  Rr 0.50 : 0.51~0.87 MPa/time   Rr 0.50 : 0.58~0.70 MPa 

5) Chopping pressure increase rate 5) Chopping pressure increase rate
  Fr 0.85 : 0.64~1.06 MPa/time   Fr 0.85 : 0.80~0.95 MPa 
  Rr 0.40 : 0.54~0.92 MPa/time   Rr 0.40 : 0.78~0.88 MPa 

6) Fluid pressure maintenance performance 6) Fluid pressure maintenance performance
  Fr : ±0.30 MPa Max   Fr : 0.06 ~ 0.22 MPa 
  Rr : ±0.20 MPa Max   Rr : 0.06 ~ 0.14 MPa 

7) Output fluid pressure response of VSA 7) Output fluid pressure response of VSA
130 ~ 250 msec (20 ) 177 ~ 188 msec 

8) Differential-pressure performance of VSA 8) Differential-pressure performance of VSA
60 msec Max (20 ) 1 ~ 8 msec

9) Pressure increase rate of VSA 9) Pressure increase rate of VSA 
20 ~ 30 MPa/sec (20 ) 23.0 ~ 25.1 MPa

10) Regulator pressure 10) Regulator pressure 
11±2 MPa 10.4 ~ 11.5 MPa

11) Pulse pressure range 11) Pulse pressure range
1.5 MPa Max 0.56 ~ 0.86 MPa

12) Leak performance after increasing pressure again 12) Leak performance after increasing pressure again
0.25 MPa Max 0.10 ~ 0.13 MPa

13) Output fluid pressure response of BVSA 13) Output fluid pressure response of BVSA
50 ~ 130 msec (20 ) 78 ~ 91 msec

14) Differential-pressure performance of BVSA 14) Differential-pressure performance of BVSA
60 msec Max (20 ) 1 ~ 9 msec

9) Pressure increase rate of BVSA 15) Pressure increase rate of BVSA 
25 ~ 40 Mpa/sec (20 ) 30.5 ~ 35.0 MPa

B
as

ic
 P

er
fo

rm
an

ce

Housing pressure change 
performance of connector 
chamber

Item REQUIREMENT

2/8

No leak
No leak
No leak

Destruction 
pressure

35MPa
X

Destruction 
place
PUMP

PUMP

Brake circuit
ABS circuit

Suction circuit

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



NK11V Modulator Assy Test Result

RESULT JUDGE

1 System operation 
 test

Item REQUIREMENT

After the test, the following points must be satisfied after letting sit at normal 
temperature for at least 2 hours..

D
ur
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performanc 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Fluid amount Must be 0.20cm3 or less per circuit 

when fluid pressure is 7MPa
One way performance Closing valve pressure : 0.1±0.08MPa
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Pressure test Must be not leak
Tightening torque for thread must not drop
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max

21.6 ± 4.3 sec Max

ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

ECU housing pressure change 
performance of connector chamber 

Chopping pressure decrease rate Fr 0.56 ~ 0.62 MPa
Rr 0.64 ~ 0.70 MPa

Chopping pressure increase rate Fr 0.86 ~ 0.89 MPa
Rr 0.84 ~ 0.86 MPa

VSA Output fluid pressure response Pri side:176  Sec side: 183msec 
VSA Difference pressure performance 7 msec 
VSA Pressure increase rate Pri side:23.5  Sec side:24.6MPa /sec
Regulator pressure Pri side:10.2  Sec side:10.8MPa
Pulse pressure range Pri side:0.62  Sec side:0.78MPa

Pri side:0.13  Sec side:0.13MPa

BVSA output fluid pressure response Pri side: 82  Sec side: 87msec 
BVSA Difference pressure performance 5 msec
BVSA pressure rise rate Pri side: 33.4  Sec side: 33.6 MPa /sec

Brake circuit 0.10 MPa
External 0.06 MPa

SUCT/V leak performance Pri side: 8  Sec side: 8 kPa
Fluid amount 0.17cm3

One way performance 0.07 ~ 0.10 MPa
Pressure rise performance 0.33 MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure +5.0 ~ +5.0%

Return pressure 0.09 ~ 0.10 MPa
Pump performance Operating current -1.20%

Pump discharge tim4.60%
Operating noise performance -20.19dB
Pressure sensor detection error -0.4 ~ -0.9%
Pressure sensor hysterics error 0.02V 
No visible cracks allowed No crack
Pressure test No leak
Tightening torque for thread must not drop No loosening
Insulation resistance 2000M Min
Housing leak performance 0.0kPa
ECU housing pressure change performance22.9 sec 
connector chamber 

OK

Leak performance after increasing 
pressure again

ECU basic performance requirements 
must be satisfied 

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

2 High temperature shelf
 performance test  normal temperature for at least 2 hours..

D
ur
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Item REQUIREMENT

After the test, the following points must be satisfied after letting sit at

4/8

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.56 ~ 0.57 MPa
Rr 0.60 ~ 0.69 MPa

Chopping pressure increase rate Fr 0.82 ~ 0.86 MPa
Rr 0.79 ~ 0.83 MPa

VSA Output fluid pressure response Pri side:175  Sec side:172msec 
VSA Difference pressure performance 3msec 
VSA Pressure increase rate Pri side:25.3  Sec side:23.5MPa /sec
Regulator pressure Pri side:11.5  Sec side: 10.6MPa
Pulse pressure range Pri side:0.81  Sec side:0.97MPa

Pri side:0.12  Sec side:0.13MPa

BVSA output fluid pressure response Pri side: 81  Sec side: 80msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 33.8  Sec side:33.4MPa /sec

Brake circuit 0.10MPa
External 0.04MPa

SUCT/V leak performance Pri side: 6  Sec side: 8kPa
Pressure rise performance 0.03MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanceStarting pressure 0.0 ~ +5.0%

Return pressure 0.1 ~ 0.1MPa
Pump performance Operating current +0.6%

Pump discharge time+3.2%
Operating noise performance -19.97dB
Pressure sensor detection error -0.4 ~ -0.8%
Pressure sensor hysterics error 0.03V 
Insulation resistance 2000M Min
Housing leak performance 1.2kPa

OK

Leak performance after increasing 
pressure again

Fluid pressure leak 
performance

ECU basic performance requirements 
must be satisfied 
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NK11V Modulator Assy Test Result

RESULT JUDGE

3 Thermal cycle shelf 
performance test normal temperature for at least 2 hours..

After the test, the following points must be satisfied after letting sit at 

Item REQUIREMENT

D
ur

ab
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ty
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Tightening torque for thread must not drop
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU housing pressure change performa21.6 ± 4.3 sec Max
connector chamber 
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.58 ~ 0.61 MPa
Rr 0.62 ~ 0.68 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.86 MPa
Rr 0.81 ~ 0.83 MPa

VSA Output fluid pressure response Pri side: 172  Sec side: 177msec 
VSA Difference pressure performance 5msec 
VSA Pressure increase rate Pri side: 25.4  Sec side: 23.5MPa /sec
Regulator pressure Pri side: 10.7  Sec side:10.0MPa
Pulse pressure range Pri side:0.86  Sec side: 0.74MPa

Pri side: 0.13  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 83  Sec side: 84msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side:31.9  Sec side: 32.1MPa /sec

Brake circuit 0.10MPa
External 0.04MPa

SUCT/V leak performance Pri side: 5  Sec side: 8kPa
Pressure rise performance 0.33MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure +2.6 ~ +2.6%

Return pressure 0.09 ~ 0.09MPa
Pump performance Operating current -2.5%

Pump discharge time 1.50%
Operating noise performance -22.40dB
Pressure sensor detection error -0.1 ~ 0.6%
Pressure sensor hysterics error 0.03V 
No visible cracks allowed No crack
Tightening torque for thread must not drop No loosening
Insulation resistance 2000M Min
Housing leak performance 0.1kPa
ECU housing pressure change performance of 23.1 sec 
connector chamber 

OKECU basic performance requirements must be 
satisfied 

Leak performance after increasing pressure 
again

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

4 Humidity shelf performance After the test, the following points must be satisfied after letting sit at 
normal temperature for at least 2 hours..

Item REQUIREMENT

D
ur
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Chopping pressure decrease rate Fr 0.56 ~ 0.58 Mpa
Rr 0.62 ~ 0.70 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.89 MPa
Rr 0.81 ~ 0.84 MPa

VSA Output fluid pressure response Pri side:176  Sec side:174msec 
VSA Difference pressure performance 2msec 
VSA Pressure increase rate Pri side: 24.8  Sec side: 23.0MPa /sec
Regulator pressure Pri side: 10.7  Sec side: 10.2MPa
Pulse pressure range Pri side: 0.74  Sec side: 0.76MPa

Pri side: 0.13  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 80  Sec side: 79msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 32.4  Sec side: 34.4MPa /sec

Brake circuit 0.12MPa
External 0.06MPa

SUCT/V leak performance Pri side: 10  Sec side: 6kPa
Pressure rise performance 0.23MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanc Starting pressure +5.0 ~ +0.0%

Return pressure 0.1 ~ 0.1MPa
Pump performance Operating current 2.2%

Pump discharge time 1.40%
Pressure sensor detection error +0.1 ~ +0.8%
Pressure sensor hysterics error 0.03V 
No visible cracks allowed No crack
Insulation resistance 2000M Min
Housing leak performance 0.2kPa

OK

Fluid pressure leak 
performance

Leak performance after increasing pressure 
again

ECU basic performance requirements must 
be satisfied 

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again
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NK11V Modulator Assy Test Result

RESULT JUDGE

5 Corrosion resistance

6 Thermal shock durability test 1) Cracking of soldered area less than 50%
2)  Spot weld area, fusing area and projection weld area strength degradation must 

be    within 50% of new parts of the same lot.

Item REQUIREMENT

D
ur

ab
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ty

After the test, the following points must be satisfied after letting sit at normal 
temperature for at least 2 hours..

7/8

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
Water proof area must have no rust entering from outside
No visible cracks allowed
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.56 ~ 0.58 MPa
Rr 0.60 ~ 0.64 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.89 MPa
Rr 0.81 ~ 0.87 MPa

VSA Output fluid pressure response Pri side:180  Sec side:188msec 
VSA Difference pressure performance 8msec 
VSA Pressure increase rate Pri side: 23.0  Sec side: 23.0MPa /se
Regulator pressure Pri side: 11.0  Sec side: 12.5MPa
Pulse pressure range Pri side: 0.56  Sec side: 0.81MPa

Pri side: 0.12  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 79  Sec side: 78msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 32.7  Sec side: 34.7MPa /se

Brake circuit 0.11MPa
External 0.06MPa

SUCT/V leak performance Pri side: 8  Sec side: 6kPa
Pressure rise performance 0.08MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure 0.0 ~+5.0%

Return pressure 0.09 ~ 0.10MPa
Pump performance Operating current -1.2%

Pump discharge time +2.4%
Pressure sensor detection error -0.3 ~ +0.7%
Pressure sensor hysterics error 0.03V 

No rust

No visible cracks allowed No crack
Insulation resistance 2000M Min
Housing leak performance 0.2kPa

OK

Leak performance after increasing pressure 
again

ECU basic performance requirements must 
be satisfied 

Fluid pressure leak 
performance

Water proof area must have no rust entering 
from outside

Solder area MAX 14.1%
MOTOR Spot weld area -6.3 ~ 13.6%

Fusing area -7.5 ~ 8.9%
COIL Fusing area -7.9 ~ 2.1%

Projection weld area -9.2 ~ 7.6%
Sensor Projection weld area -8.3 ~ 4.3%
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NK11V Modulator Assy Test Result

RESULT JUDGE

7 Stroke corrosion test After the test, the following points must be satisfied

Item REQUIREMENT

D
ur

ab
ili

ty
8/8

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 MPa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No corrosion allowed inside the modulator
No copper deposits allowed inside the modulator
Parts must not have harmful wear and tear or flaws

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.60 ~ 0.62 MPa
Rr 0.59 ~ 0.63 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.86 MPa
Rr 0.76 ~ 0.80 MPa

VSA Output fluid pressure response Pri side:179  Sec side:192msec 
VSA Difference pressure performance 13msec 
VSA Pressure increase rate Pri side:21.9  Sec side:23.7MPa /sec
Regulator pressure Pri side:10.1  Sec side:10.6MPa
Pulse pressure range Pri side:0.55  Sec side:0.77MPa

Pri side:0.12  Sec side:0.16MPa

BVSA output fluid pressure response Pri side:81  Sec side:93msec 
BVSA Difference pressure performance 12msec
BVSA pressure rise rate Pri side:31.1  Sec side:20.6MPa /sec

Brake circuit 0.12MPa
External 0.06MPa

SUCT/V leak performance Pri side:13  Sec side:15kPa
Pressure rise performance 0.22MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanceStarting pressure 0.0 ~ +2.3%

Return pressure 0.07 ~ 0.08MPa
Pump performance Operating current -4.6%

Pump discharge time3.30%
Pressure sensor detection error 0.3 ~ 0.5%
Pressure sensor hysterics error 0.02V 
No corrosion allowed inside the modulator No corrosion

No copper deposit

There were no harmful defect

Leak performance after increasing 
pressure again

Fluid pressure leak 
performance

Parts must not have harmful wear and tear 
or flaws

No copper deposits allowed inside the 
modulator
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NK11V Modulator Assy Test Result

RESULT JUDGE

1 Housing leak performance Amount of pressure drop : 5kPa Max
0.1kPa   (0.0 ~ 0.2   n=10)

2 Pressure achievement time: 21.6±4.3sec Same as current (Nissin) S3V
21.4sec 21.2 21.7 n=10

3 Pressure resistance strength 1) Brake circuit pressure resistance:
Must not leak (35MPa X 60sec)

2) ABS circuit pressure resistance:
Must not leak (20MPa X 60sec)

3) Suction circuit pressure resistance:
Must not leak (35MPa X 60sec)

4 Union strength Breaking load : M10X1.0      40N m
M14X1.5      50N m

5 Modulator assembly performance 1) Indicator lamp must turn off after IG  goes ON. 1) Indicator lamp did not turn on
2) There must be no error code. 2) Error code did not appearance
3) ECU operation :  There must be no warning 3) Alarm did not turn on
4) Chopping pressure decrease rate 4) Chopping pressure decrease rate

  Fr 0.62 : 0.46~0.78 MPa/time   Fr 0.62 : 0.54~0.59 MPa
  Rr 0.50 : 0.51~0.87 MPa/time   Rr 0.50 : 0.58~0.70 MPa 

5) Chopping pressure increase rate 5) Chopping pressure increase rate
  Fr 0.85 : 0.64~1.06 MPa/time   Fr 0.85 : 0.80~0.95 MPa 
  Rr 0.40 : 0.54~0.92 MPa/time   Rr 0.40 : 0.78~0.88 MPa 

6) Fluid pressure maintenance performance 6) Fluid pressure maintenance performance
  Fr : ±0.30 MPa Max   Fr : 0.06 ~ 0.22 MPa 
  Rr : ±0.20 MPa Max   Rr : 0.06 ~ 0.14 MPa 

7) Output fluid pressure response of VSA 7) Output fluid pressure response of VSA
130 ~ 250 msec (20 ) 177 ~ 188 msec 

8) Differential-pressure performance of VSA 8) Differential-pressure performance of VSA
60 msec Max (20 ) 1 ~ 8 msec

9) Pressure increase rate of VSA 9) Pressure increase rate of VSA 
20 ~ 30 MPa/sec (20 ) 23.0 ~ 25.1 MPa

10) Regulator pressure 10) Regulator pressure 
11±2 MPa 10.4 ~ 11.5 MPa

11) Pulse pressure range 11) Pulse pressure range
1.5 MPa Max 0.56 ~ 0.86 MPa

12) Leak performance after increasing pressure again 12) Leak performance after increasing pressure again
0.25 MPa Max 0.10 ~ 0.13 MPa

13) Output fluid pressure response of BVSA 13) Output fluid pressure response of BVSA
50 ~ 130 msec (20 ) 78 ~ 91 msec

14) Differential-pressure performance of BVSA 14) Differential-pressure performance of BVSA
60 msec Max (20 ) 1 ~ 9 msec

9) Pressure increase rate of BVSA 15) Pressure increase rate of BVSA 
25 ~ 40 Mpa/sec (20 ) 30.5 ~ 35.0 MPa

Housing pressure change 
performance of connector 
chamber

Item REQUIREMENT
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No leak
No leak
No leak

35MPa
X

Destruction 
place
PUMP

PUMP

Brake circuit
ABS circuit

Suction circuit

Destruction 
pressure
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NK11V Modulator Assy Test Result

RESULT JUDGE

1 System operation 
 test
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Item REQUIREMENT

After the test, the following points must be satisfied after letting sit at normal 
temperature for at least 2 hours..
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performanc 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Fluid amount Must be 0.20cm3 or less per circuit 

when fluid pressure is 7MPa
One way performance Closing valve pressure : 0.1±0.08MPa
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Pressure test Must be not leak
Tightening torque for thread must not drop
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max

21.6 ± 4.3 sec Max

ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

ECU housing pressure change 
performance of connector chamber 

Chopping pressure decrease rate Fr 0.56 ~ 0.62 MPa
Rr 0.64 ~ 0.70 MPa

Chopping pressure increase rate Fr 0.86 ~ 0.89 MPa
Rr 0.84 ~ 0.86 MPa

VSA Output fluid pressure response Pri side:176  Sec side: 183msec 
VSA Difference pressure performance 7 msec 
VSA Pressure increase rate Pri side:23.5  Sec side:24.6MPa /sec
Regulator pressure Pri side:10.2  Sec side:10.8MPa
Pulse pressure range Pri side:0.62  Sec side:0.78MPa

Pri side:0.13  Sec side:0.13MPa

BVSA output fluid pressure response Pri side: 82  Sec side: 87msec 
BVSA Difference pressure performance 5 msec
BVSA pressure rise rate Pri side: 33.4  Sec side: 33.6 MPa /sec

Brake circuit 0.10 MPa
External 0.06 MPa

SUCT/V leak performance Pri side: 8  Sec side: 8 kPa
Fluid amount 0.17cm3

One way performance 0.07 ~ 0.10 MPa
Pressure rise performance 0.33 MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure +5.0 ~ +5.0%

Return pressure 0.09 ~ 0.10 MPa
Pump performance Operating current -1.20%

Pump discharge tim4.60%
Operating noise performance -20.19dB
Pressure sensor detection error -0.4 ~ -0.9%
Pressure sensor hysterics error 0.02V 
No visible cracks allowed No crack
Pressure test No leak
Tightening torque for thread must not drop No loosening
Insulation resistance 2000M Min
Housing leak performance 0.0kPa
ECU housing pressure change performance22.9 sec 
connector chamber 

OK

Leak performance after increasing 
pressure again

ECU basic performance requirements 
must be satisfied 

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

2 High temperature shelf
 performance test  normal temperature for at least 2 hours..
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Item REQUIREMENT

After the test, the following points must be satisfied after letting sit at

4/8

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.56 ~ 0.57 MPa
Rr 0.60 ~ 0.69 MPa

Chopping pressure increase rate Fr 0.82 ~ 0.86 MPa
Rr 0.79 ~ 0.83 MPa

VSA Output fluid pressure response Pri side:175  Sec side:172msec 
VSA Difference pressure performance 3msec 
VSA Pressure increase rate Pri side:25.3  Sec side:23.5MPa /sec
Regulator pressure Pri side:11.5  Sec side: 10.6MPa
Pulse pressure range Pri side:0.81  Sec side:0.97MPa

Pri side:0.12  Sec side:0.13MPa

BVSA output fluid pressure response Pri side: 81  Sec side: 80msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 33.8  Sec side:33.4MPa /sec

Brake circuit 0.10MPa
External 0.04MPa

SUCT/V leak performance Pri side: 6  Sec side: 8kPa
Pressure rise performance 0.03MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanceStarting pressure 0.0 ~ +5.0%

Return pressure 0.1 ~ 0.1MPa
Pump performance Operating current +0.6%

Pump discharge time+3.2%
Operating noise performance -19.97dB
Pressure sensor detection error -0.4 ~ -0.8%
Pressure sensor hysterics error 0.03V 
Insulation resistance 2000M Min
Housing leak performance 1.2kPa

OKECU basic performance requirements 
must be satisfied 

Leak performance after increasing 
pressure again

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

3 Thermal cycle shelf 
performance test normal temperature for at least 2 hours..

After the test, the following points must be satisfied after letting sit at 

Item REQUIREMENT
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Operating noise performance Must be -10dB Max
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Tightening torque for thread must not drop
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU housing pressure change performa21.6 ± 4.3 sec Max
connector chamber 
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.58 ~ 0.61 MPa
Rr 0.62 ~ 0.68 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.86 MPa
Rr 0.81 ~ 0.83 MPa

VSA Output fluid pressure response Pri side: 172  Sec side: 177msec 
VSA Difference pressure performance 5msec 
VSA Pressure increase rate Pri side: 25.4  Sec side: 23.5MPa /sec
Regulator pressure Pri side: 10.7  Sec side:10.0MPa
Pulse pressure range Pri side:0.86  Sec side: 0.74MPa

Pri side: 0.13  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 83  Sec side: 84msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side:31.9  Sec side: 32.1MPa /sec

Brake circuit 0.10MPa
External 0.04MPa

SUCT/V leak performance Pri side: 5  Sec side: 8kPa
Pressure rise performance 0.33MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure +2.6 ~ +2.6%

Return pressure 0.09 ~ 0.09MPa
Pump performance Operating current -2.5%

Pump discharge time 1.50%
Operating noise performance -22.40dB
Pressure sensor detection error -0.1 ~ 0.6%
Pressure sensor hysterics error 0.03V 
No visible cracks allowed No crack
Tightening torque for thread must not drop No loosening
Insulation resistance 2000M Min
Housing leak performance 0.1kPa
ECU housing pressure change performance of 23.1 sec 
connector chamber 

OKECU basic performance requirements must be 
satisfied 

Leak performance after increasing pressure 
again

Fluid pressure leak 
performance
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NK11V Modulator Assy Test Result

RESULT JUDGE

4 Humidity shelf performance After the test, the following points must be satisfied after letting sit at 
normal temperature for at least 2 hours..

Item REQUIREMENT
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Chopping pressure decrease rate Fr 0.56 ~ 0.58 Mpa
Rr 0.62 ~ 0.70 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.89 MPa
Rr 0.81 ~ 0.84 MPa

VSA Output fluid pressure response Pri side:176  Sec side:174msec 
VSA Difference pressure performance 2msec 
VSA Pressure increase rate Pri side: 24.8  Sec side: 23.0MPa /sec
Regulator pressure Pri side: 10.7  Sec side: 10.2MPa
Pulse pressure range Pri side: 0.74  Sec side: 0.76MPa

Pri side: 0.13  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 80  Sec side: 79msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 32.4  Sec side: 34.4MPa /sec

Brake circuit 0.12MPa
External 0.06MPa

SUCT/V leak performance Pri side: 10  Sec side: 6kPa
Pressure rise performance 0.23MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanc Starting pressure +5.0 ~ +0.0%

Return pressure 0.1 ~ 0.1MPa
Pump performance Operating current 2.2%

Pump discharge time 1.40%
Pressure sensor detection error +0.1 ~ +0.8%
Pressure sensor hysterics error 0.03V 
No visible cracks allowed No crack
Insulation resistance 2000M Min
Housing leak performance 0.2kPa

OK

Fluid pressure leak 
performance

Leak performance after increasing pressure 
again

ECU basic performance requirements must 
be satisfied 

Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No visible cracks allowed
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again
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NK11V Modulator Assy Test Result

RESULT JUDGE

5 Corrosion resistance

6 Thermal shock durability test 1) Cracking of soldered area less than 50%
2)  Spot weld area, fusing area and projection weld area strength degradation must 

be    within 50% of new parts of the same lot.

Item REQUIREMENT
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After the test, the following points must be satisfied after letting sit at normal 
temperature for at least 2 hours..
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 Mpa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
Water proof area must have no rust entering from outside
No visible cracks allowed
Insulation resistance 0.1M Min
Housing leak performance 5kPa X 5 sec Max
ECU basic performance requirements must be satisfied 

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.56 ~ 0.58 MPa
Rr 0.60 ~ 0.64 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.89 MPa
Rr 0.81 ~ 0.87 MPa

VSA Output fluid pressure response Pri side:180  Sec side:188msec 
VSA Difference pressure performance 8msec 
VSA Pressure increase rate Pri side: 23.0  Sec side: 23.0MPa /se
Regulator pressure Pri side: 11.0  Sec side: 12.5MPa
Pulse pressure range Pri side: 0.56  Sec side: 0.81MPa

Pri side: 0.12  Sec side: 0.13MPa

BVSA output fluid pressure response Pri side: 79  Sec side: 78msec 
BVSA Difference pressure performance 1msec
BVSA pressure rise rate Pri side: 32.7  Sec side: 34.7MPa /se

Brake circuit 0.11MPa
External 0.06MPa

SUCT/V leak performance Pri side: 8  Sec side: 6kPa
Pressure rise performance 0.08MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performance Starting pressure 0.0 ~+5.0%

Return pressure 0.09 ~ 0.10MPa
Pump performance Operating current -1.2%

Pump discharge time +2.4%
Pressure sensor detection error -0.3 ~ +0.7%
Pressure sensor hysterics error 0.03V 

No rust

No visible cracks allowed No crack
Insulation resistance 2000M Min
Housing leak performance 0.2kPa

OK

Leak performance after increasing pressure 
again

ECU basic performance requirements must 
be satisfied 

Fluid pressure leak 
performance

Water proof area must have no rust entering 
from outside

Solder area MAX 14.1%
MOTOR Spot weld area -6.3 ~ 13.6%

Fusing area -7.5 ~ 8.9%
COIL Fusing area -7.9 ~ 2.1%

Projection weld area -9.2 ~ 7.6%
Sensor Projection weld area -8.3 ~ 4.3%
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NK11V Modulator Assy Test Result

RESULT JUDGE

7 Stroke corrosion test

Item REQUIREMENT
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After the test, the following points must be satisfied
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Chopping pressure decrease rate Fr 0.46 ~ 0.78 MPa/time
Rr 0.51 ~ 0.87 MPa/time

Chopping pressure increase rate Fr 0.64 ~ 1.06 MPa/time
Rr 0.54 ~ 0.92 MPa/time

VSA Output fluid pressure response 130 ~ 250msec 
VSA Difference pressure performance 60 msec Max
VSA Pressure increase rate 20 ~ 30 MPa /sec
Regulator pressure 11±2 MPa Max
Pulse pressure range 1.54MPa Max

0.25 MPa Max

BVSA output fluid pressure response 50 ~ 130 msec
BVSA Difference pressure performance 60 msec Max
BVSA pressure rise rate 25 ~ 40 MPa /sec
Fluid pressure leak performance 0.25MPa Max
SUCT/V leak performance 0.25kPa Max
Pressure rise performance 1 MPa Max
Lowest Caliper pressure 0~0.05 MPa
Reservoir performance Starting pressure : 

Must be within ±15%of initial value
Return pressure : 0.05 MPa Min

Pump performance Must be within ±15%of initial value
Pressure sensor detection error ±3% Max
Pressure sensor hysterics error 0.08V Max
No corrosion allowed inside the modulator
No copper deposits allowed inside the modulator
Parts must not have harmful wear and tear or flaws

Leak performance after increasing 
pressure again

Chopping pressure decrease rate Fr 0.60 ~ 0.62 MPa
Rr 0.59 ~ 0.63 MPa

Chopping pressure increase rate Fr 0.84 ~ 0.86 MPa
Rr 0.76 ~ 0.80 MPa

VSA Output fluid pressure response Pri side:179  Sec side:192msec 
VSA Difference pressure performance 13msec 
VSA Pressure increase rate Pri side:21.9  Sec side:23.7MPa /sec
Regulator pressure Pri side:10.1  Sec side:10.6MPa
Pulse pressure range Pri side:0.55  Sec side:0.77MPa

Pri side:0.12  Sec side:0.16MPa

BVSA output fluid pressure response Pri side:81  Sec side:93msec 
BVSA Difference pressure performance 12msec
BVSA pressure rise rate Pri side:31.1  Sec side:20.6MPa /sec

Brake circuit 0.12MPa
External 0.06MPa

SUCT/V leak performance Pri side:13  Sec side:15kPa
Pressure rise performance 0.22MPa
Lowest Caliper pressure 0.03 MPa
Reservoir performanceStarting pressure 0.0 ~ +2.3%

Return pressure 0.07 ~ 0.08MPa
Pump performance Operating current -4.6%

Pump discharge time3.30%
Pressure sensor detection error 0.3 ~ 0.5%
Pressure sensor hysterics error 0.02V 
No corrosion allowed inside the modulator No corrosion

No copper deposit

There were no harmful defect

Leak performance after increasing 
pressure again

Fluid pressure leak 
performance

Parts must not have harmful wear and tear 
or flaws

No copper deposits allowed inside the 
modulator
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TO:  HGT

Test Report
Product Name: Combine Sensor

Test item:  Reliability Test

Test Purpose: To evaluate Combine Sensor general  characteristics, durability, electrical reliability 
accordingly to the following test conditions.  

Test Conditions

(Water proof G1 axis Spec)
(Non waterproof G2 axis Spec)

Test samples

Test  Result 

(Water proof G1 axis Spec)
(Non waterproof G2 axis Spec)

Item Test details
# of test samples

Water proof Non water proof 

Result Remark

1.Low Temperature exposure test
2.Low Temperature operation test

4.High Temperature operation test
3.High Temperature exposure test

5.Temperature cycle test
6.Temp/Humidity cycle vibration current 
flow  test 7.Thermal shock test

8.High temp high humidity 
9.Condensation test

10.Vibration  durability test
11.Crash test

12.Intermittent operation durability 
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13.Connector strength test
14. Waterproof-ability test
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15.Pwr supply interruption test
16.Static resistance level test

17.Electromagnetic interference test
18.Hand Radio signal sending test

19.Noise application test
20.BCI test

Part completed with  the Low Temperature exposure 
Part completed with the Electrical reliability

Part completed with the high temp operation 

Part completed with the high temp operation 
Part  completed with the high temp operation 

Part  completed with the temp/humidity cycle vibration 
Part  completed with the intermittent operation 

Concluding comments:

Combine Sensor's general characteristics, durability, and electrical reliability are judged as normal with no

AKEBONO BRAKE INDUSTRY CO.LTD.  Sensor Company Engineering 

Approval Investigatio Doc 

Ataka Hirobe Eguchi

File #
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AKEBONO BRAKE INDUSTRY CO. 

TO: HGT

Test Report

Test Item:  Reliability test

File #

Test Purpose

Conduct reliability test for the Combine Sensor 05.5MY Mass Pro Trial Part (PV part) to confirm performance.  
Compared to the development trial part (DV part), Electronic  component and mechanical component don't have any 
changes, but the design was adjusted to better consider the Print mother board yield and manufactureability.  Also,  

Test  Result Overview
Table 1  List of the test result of the Lower cost PV part version 
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Test  Item Simple test 
conditions

Sample volume Test result

1.Low Temperature exposure test
2.Low Temperature operation test
3.High Temperature exposure test
4.High Temperature operation test
5.Temp/Humidity cycle
vibration current flow test6.Thermal shock test

7.High temp high humidity 
8.Condensation test

9.Vibration  durability test
12.Static resistance level test

13.Electromagnetic interference test
14.Hand Radio signal sending test

15.Noise application test

16.BCI test
17.Cell Phone 

cycle

min.
each  direction

10 times for each terminal
10 times for each terminal

rectangle wave 30 
modulation

30s for each signal 
sending and receiving 

The sample after durability test 
completion is commonly used.
Low Temperature exposure test

(Temperature cycle test)

High temp exposure test
� High temp operation test

Temp/humid cycle vibration  
current flow test � Vibration 

For the electrical reliability 
test,
basic characteristics were
measured after all tests were
done.

For the Crash test and 
intermittent operation test,  
grommet and 
electrical component  of the part 
have never changed, and  
reliability

Concluding comments:

MP test part satisfies the evaluation Std and the basic characteristics after the test, therefore, it is 
judged as normal with no problem. 

Approval Investigatio Doc 

Ataka
Eguchi Mizuta Suzuki

AKEBONO BRAKE INDUSTRY CO. LTD    Sensor Company   Development 
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2005 Pilot NHTSA 
Investigation

Item:Request:

Page:  1 of  

List and briefly describe all system elements and 
interfaces-ABS, TC (traction control),IMU (inertial measurement 
unit) ... etc;

14 - e

IMU - The yaw rate-acceleration sensor is comprised of a yaw rate sensor and an acceleration sensor.
The signal, detected by the yaw rate-acceleration sensor, is sent to VSA modulator control unit through analog outputs.

Wheel Speed Sensor - The 4-sensor type wheel speed sensor is employed in this vehicle, in which each 
wheel is equipped with a sensor.  The sensing is passive type and the encoder is a cog gear.    

Steering Angle Sensor - The steering angle sensor is located in the steering column provides the steering 
wheel angle to the VSA system through analog output.  

Hydraulic MODULATOR - Vehicle longitudinal speed and wheel slippage are calculated based on signals from 
various sensors. And brake fluid pressure is adjusted. 
<ABS/EBD function> Vehicle longitudinal speed and wheel slippage are calculated based on signals from various 
sensors. And engine torque and brake fluid pressure are adjusted.  
<TCS function> Understeer and oversteer are estimated based on signals from various sensors. And brake fluid 
pressure is adjusted at each of the four individual wheels.   
<ESC function> Pressure sensor: Means to directly determine the pressure in the master cylinder.

Failure diagnosis is always performed, and if there is a failure the system will be transferred into a safe operation mode 
and a will illuminate the telltale. 

PGM-FI ECU - ECU controls engine output based on the various signals from the Modulator.
ECU sends engine torque, engine revolution speed, control status, etc to the Modulator.

ESC OFF Switch - Control to switch off and on the ESC and TCS function.
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Close-up : PCB assembly (front face)

Close-up : PCB assembly (back face)
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ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



DP12-002 

HONDA  

8-3-2012  

ATTACHMENT 

Q14 

14F 

SEA PCB ASSY appearance_J 
REDACTED 



  

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



DP12-002 

HONDA  

8-3-2012  

ATTACHMENT 

Q14 

14F 

STRG Sensor Part list for SEA 
PCB_E REDACTED 



Part list for PCB
Type Constant

Resistance

Condenser

Diode

Transistor
Zener diode
Noise filter

Comparator

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



DP12-002 

HONDA  

8-3-2012  

ATTACHMENT 

Q14 

14F 

Part list for SEA PCB_J 
REDACTED 



Ω
Ω
Ω
Ω
Ω
Ω

Ω
Ω
Ω
Ω
Ω

Ω
Ω
Ω
Ω

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



DP12-002 

HONDA  

8-3-2012  

ATTACHMENT 

Q14 

14F 

SEA circuit diagram_E 
REDACTED 



Phase Z

Phase A

Phase B

ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



DP12-002 

HONDA  

8-3-2012  

ATTACHMENT 

Q14 

14F 

SEA circuit diagram_J 
REDACTED 



ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION



DP12-002 

HONDA  

8-3-2012  

ATTACHMENT 

Q14 

14F 

SEA part LO_E REDACTED 



Close-up : PCB assembly (front face)

Close-up : PCB assembly (back face)
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Close-up : PCB assembly (front face)

Close-up : PCB assembly (back face)
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2005 Pilot NHTSA 
Investigation

Item:Request:

Page:  1   of  17

A list for all system sensors (Yaw, XY, speed ... etc.) in 
the system, include part numbers and suppliers. Provide yaw 
sensor datasheet and specifications;

14 - h

Sensor Part Number Supplier
Steering Angle Sensor 35250-S9V-A210-M1 Weastec , Inc. USA

Inertial Sensor 39960-S3V-A022-M1 Akebono Brake Ind.Co. LTD.

Wheel Speed Sensor FR 57450-S3V-A021-M1 Nissin Kogyo Co. LTD.

Wheel Speed Sensor FL 57455-S3V-A110-M1 Nissin Kogyo Co. LTD.

Wheel Speed Sensor RR 57470-S3V-A522-M2 Siemens

Wheel Speed Sensor RL 57475-S3V-A522-M2 Siemens

Wheel Speed Sensor Front:  5745Z-S84-A010-M1
Wheel Speed Sensor Rear:  5745Z-S1A-0130
Inertial Sensor: 3996Z-S3V-A020-M1
Steering Angle: 3500Z-SEA-0030

Sensor Specification Number

Please See next page for Specification Document
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2005 Pilot NHTSA 
Investigation

Item:Request:

Page:  2 of  17

A list for all system sensors (Yaw, XY, speed ... etc.) in 
the system, include part numbers and suppliers. Provide yaw 
sensor datasheet and specifications;

14 - h

Yaw-G sensor Spec Steering Angle Sensor 
Assy Spec

Wheel Speed (Rear) 
sensor Spec 

Wheel Speed (Front) 
sensor Spec 
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Parts QTY Material/structure Supplier

SENSOR ASSY
YAW & G

Housing 1 AL die cast Iwaki  diecast

Cover Assy Connector 1 AL die cast/PBT-GF20 Moriroku
precision

FPB 1 Glass epoxy/
Polyimide Nitto denko

Rubber bush 4 - -

screw 4 S12C -

PCB

PCB 1 Glass epoxy kimbal

Yaw rate sensor 1 MEMS BEI

Yaw rate sensor ASIC 1 IC Flextoronics
Semicondctor

Lateral acceleration sensor 1 MEMS Akebono

SENSOR ASSY
YAW & G
(2-AXIS)

Housing 1 AL die cast Iwaki  diecast

Cover Assy Connector 1 AL die cast/PBT-GF20 Moriroku
Precision

FPB 1 Glass epoxy/
Polyimide Nitto denko

Rubber bush 4 - -

screw 4 S12C -

PCB

PCB 1 Glass epoxy kimbal

Yaw rate sensor 1 MEMS BEI

Yaw rate sensor ASIC 1 IC Flextoronics
Semicondctor

Lateral acceleration sensor 1 MEMS Akebono

Longitudinal acceleration 
sensor 1 MEMS VTI
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Parts QTY Material/structure Supplier

Modulator Assy

Hydrolic Unit

Body Comp 1 AL cast/Anodizing Nissin Kogyo

Pump comp 2 Plunger pump Nissin Kogyo

Reservoir 2 PA6T piston,Spg Togo seisakusyo

Damper 2 SUM24L Ideta

Check valve comp 2 Mechanical valve Suncall

Pressure sensor 1 Strain gauge type Texas Instruments

Motor 1 DC motor Mitsuba

Stopper 1 SPC Ikeda seisakusyo

Cloth 1 PTFE Japan goatechs

Inlet valve comp 4 Solenoid valve Nissin Kogyo

Outlet valve comp 4 Solenoid valve Nissin Kogyo

Regulator valve comp 2 Solenoid valve Nissin Kogyo

Suction valve comp 2 Solenoid valve Nissin Kogyo

Control Unit

ECU housing 1 PBT-GF30 Iwataki

PCB assy 1 FR4 Honda elesys

Connector terminal 46 C2680 Iwataki

Inside terminal 21 C2680 Iwataki

PCB bonding 73 Solder Towa denki
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Test Box



NHTSA Request # 14j

14.: Provide the following design, development and test information related to the subject system: 
(j) Controller test-mode CAN/USB/RS-232 executable file, load-box if any, manual, and appropriate 
cable; 

Response:

Honda has not developed or used a controller test unit or load-box for testing the VSA system as a 
development tool, assembly validation tool or diagnostic tool. If needed, Honda can determine the 
specifications for such a device, and have it built. Prior to designing and building such a system, Honda 
requests additional discussion with NHTSA to determine the design objective of such a tool. We estimate 
that after determining the specifications at least one month is required to build and validate such a tool.
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