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Company Profile 

Jiangsu Yunyi Electric Co., Ltd 
(Stock Code：300304) 
A high tech corporation specialized in 
development, design, manufacture and 
sales of core components in vehicles. 
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Highly Vertical Integration in Supply Chain  

 Fully Independent Design & Development 

High Cost Performance 
         3 
R&D CENTERS 

1500+ 
PERSONNEL 

6 
BRANCHES 

1 billion 
    REVENUE Core Competence 
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Shenzhen Yunbo Tech. Co. Ltd. 

SHENZHEN TAIWAN 

XUZHOU 

SHANGHAI 

Jiangsu Yunyi Electric Co., Ltd 

Xuzhou Yuntai Precision Technology Co Ltd 

Jiangsu Yunrui  Automotive Electrical Co.,Ltd 

Jiangsu Yunyi Driving System Co., Ltd 

 Shanghai Willing Automotive  
Technology Co, Ltd 

SHANGHAI R & D 
CENTER 

TAIWAN R & D 
CENTER 

Branches 
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2020 2001 2004 2012 2014 2017 

Milestone of Yunyi’s Development 
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Company’s Culture 

Make Yunyi’s products installed in each 
automotive in the worldwide 

Vitalize Chinese Auto industry by 
constantly strengthen core competence 

Customers First 

Criterion: value creation 

Long-term & self criticism 

 Vision 

Mission 

 Values 
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ERP MES 

OA PLM 

Management of 
Customs orders & 
production plan 

Automatic system in 
office 

 FIFO materials 
management / material 

tracking / error-proofing 

Automatic System for 
PM/time, cost and 
quality controlling 

Management System 



w w w . y u n y i - c h i n a . c o m  9 

Core Competence 2 
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R & D Personnel 

Worked in international well-known electronic 
enterprises, the managers have more-than-15-
year experience in R & D of regulators, rectifiers 
and diodes 

More than 50% of technicians have 
longer than 5 years experience in 
R&D of regulator, rectifier and diode 

Specialized in territories of covering auto-electronics , 
mechanism, material technology, where processing leading 
technology 

Managers in Core R & D 

128 R & D technicians 

6 doctors 
College     21% 

Bachelor   63% 

Master      12% 

Doctor       4% 

0~2year      14% 

3~5year      16% 

6~9year      37% 

10~14year  25% 

≥15year       8% 

Education 
Background 

Working 
Years 
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Products & Technology 

Solder 
Block, Dish 

Press fit 
Φ11.8 press fit diode 

Press fit 
Φ12.8 press fit diode 

Heavy duty  
Φ12.8 press fit diode 

Heavy duty  
Parallel connection 

of two stators  

Features of products： 

2.High cost performance 

1.High stability 

3.Self-developed diodes 

Rectifiers of more than 1200 types 
 



w w w . y u n y i - c h i n a . c o m  12 

Products & Technology 

Mono-function 

Multi-function 

One-chip 

RVC\PCM
\PD\C 

terminal 

LIN/COM 

BSG 

Regulators with high variety 
& leading technology 
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Products & Technology 

Dish/ 
Tin Can Diode 

Press fit 
diode(OJ) 

Press fit 
diode(LLD) 

TVS DO218 

MOSFET 

Diodes with high variety 
& leading technology 
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Types of Electro Motors 

18KW 20KW 30KW 60KW 80KW 

Products & Technology 



w w w . y u n y i - c h i n a . c o m  15 

Injection plastic parts  

核心能力 

Functional injection plastic products 
mainly used in automobiles 

Products & Technology 

演示者
演示文稿备注
公司对汽车精密功能件的精密模具开发有多年经验，涉及的塑胶种类有：PA66、PA46、PBT、PPA、POM、PPS等。
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Core Competence 

Independent R & D 
 Design of Circuit 

 Mechanical Design 

 Design of Molding Equipment 

 Analysis of CAE Simulation 

 Analysis of Mold Flow 

 DOE 

 Design of Automated 

streamline 

Production Process of 
Electronics 

 SMT 

 Wire bonding 

 COB 

 Acid & Alkali Etching  

 Automated Test 

Production Process of 
Assembly 

 Resistance Welding 

 Laser Welding 

 Ultrasonic Welding（Plastic & Metal） 

 Wave Soldering 

 Vacuum Reflow Soldering 

 Various Process in Application of Glue 

Vertical Integration of 
Production Line 

 Semiconductor Packaging 

 Punching 

 Plastic Injection 

 Plating 

 Automatic Process and Assembly 

04 

03 02 

01 

Integrating vertical production line by realizing the services through the process of 
design, molding, assembly and test  
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APQP process  

APQP Process Followed by Yunyi’s R & D 

Customer & 
Legislation 

Requirements  
Program 
Plan & 

Confirmation 

Product 
Design and 

Developmen
t Verification 

Process 
Design and 

Developmen
t Verification 

Product And 
Process 

Validation 

Feedback, 
Assessment 

and Corrective 
Measures 

APQP group 
&APQP 

planning 

HW and 
Mech. 

development 

Test and 
Validation 

PCB design 
check list  

Thick film design 
check list  

PCB layout 
design code 

Thick film  layout 
design code 

Regulator 
design code 
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Development Information Sheet

Type：□ Regulator  □ Rectifier  □ Plastic parts  □Others                  Version: V3                           

		Customer  information



		Customer name

		

		OE NO

		



		Contactor

		

		Tel

		



		Match Market

		□OE □AM □other              

		Sample 

		Date             QTY           



		Estimated require time

		

		Estimated QTY

		□       PC/M  □       PC/Y



		Warranty

		       Year or       Million KM

		Warranty  Indemnity

		



		If Yunyi have available design platform

		□ Y               □N

		Submit design plan

		□ Y     □ N



		Develop Category

		□New Develop   □Replace Develop ( Original supplier             Failure mode of old supplier              )



		Customer provide documents

		Spec sheet

		□Alternator  manufacturer Spec  □Original supplier Spec □ Car manufacture Spec



		

		Drawing

		□2D    □3D     □Charging System Application Diagram



		

		Sample

		□Regulator*        □Rectifier*        □Cover*        □Casting frame*       

□Alternator*        



		Alternator Voltage Rate

		□14V   □28V   □         V

		Alternator Current Rate

		Cold       A  Hot       A



		Stator type

		□Delta   □Star

		Rotor parameter

		□        Ω □         A



		Diode type

		□Standard  □Avalanche       V

		Diode Qty

		□6     □8      □Other        



		Diode trio

		□Y       □N

		Circuit  type

		□Low side  □High side



		Terminal Definition

		□IG □L □S □R □C □FR □W □B+ □Other                                             



		Safety& Laws rule

		□N □ROHS □Fire proofing  □PB free □Other                                               



		Package requirement

		□N     □Y                                                                        



		Other requirement (customer provide components, logo…)

		□Others                                                                       



		Car Manufacture information



		Car Manufacture 

		

		Project No

		



		Engine type

		□Diesel     □Gasoline

		Car Name

		　              



		Estimated  time

		

		Estimated QTY

		□       PC/M  □       PC/Y



		Lamp Charging Diagram

		□Normal（□lamp     V     W    mA  □LED）    ▲Attachment：Lamp Charging Diagram             □Contact with ECU                     ▲Attachment：Lamp Charging Diagram and working principle



		Alternator working temperature

		Low: □-40℃  □          

High: □125℃  □          

		EMC

		□N　

□Y    ▲Should attach test Spe



		Alternator fixed position

		Please show the picture or sketch. Make detail explanation (Alternator kakari direction ? If close to the air outlet? If it’s easy entering muddy water? If ventilation is good? 



		Provide regulator butt plug

		□Y      □ N

		Provide B+ stud butt connector 

		□ Y      □ N



		Car Manufacture provide the function and reliability Spec

		□N  □Y, According to country standard(Standard No           )

□Y,  (With car Manufacture Spec)



		If customer make high temperature durability test?

		□Y  □N                              



		If customer make the high temperature vibration test?

		□Y  □N                              



		Other requirements

		



		Customer deputy:                   Yunyi sales                    Yunyi Engineer                  
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调节器设计规范

1、 调节器B+端电压

1、 三线、四线、五线单功能调节器 

 通过更改R1，R2改变调节电压。分压原理：R1电阻变大，调节电压升高，R2电阻变大，调节电压降低，例如调节电压为13.6v时，需要将R1电阻变大来达到调节电压为14.5v

[image: ]

2、 多功能调节器 

   通过R1，R2分压改变芯片sense电位控制调节电压，一般IC芯片的sense端电位为1.5v，分压原理同单功能产品

[image: ]

3、 多功能带S端调节器 

通过R1，R2，R10，R12分压改变芯片sense电位控制调节电压。当需要控制S端调节电压时，需要调节R1，R2；当S端断开，需要控制B+端调节电压时，需要调节R10，R12。分压原理同单功能。Fail-Safe Voltage测试时，当S端电压被嵌制在12.8v，测试调节器B+电压,一般是通过外围线路设定的，如下图是通过电阻R10来决定B+电压

[image: ]

4、 多功能带C端调节器

调节器C端连接于汽车引擎控制器,用于临时降低发电机的输出电压值以减轻引擎负载。普通调节器带C端子是通过外围线路将调节电压降低至12.8v左右，致能调节器带C端子是通过ECU发出的占空比信号来改变调节电压

例如普通调节器C端子线路，当C端接E时，Q4不起作用，从而分压支路上多了R3电阻，控制R3阻值来达到电压为12.8v左右

[image: ]

   致能调节器带C端子，例如单芯片STL9915可以实现，如下图

[image: ]

5、 多功能简装版调节器 - 通过更改R1，R2改变调节电压，分压原理同单功能

[image: ]



6、 单芯片调节器 - 根据其设计规格选择不同芯片，目前使用的单芯片有STL9911（-I,-F,-P,-V），STL9914，STL9466，STL9468，STL9484，STL9915，AR1102等，例如STL9911引脚定义如下图
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2、 无电瓶操作

所有转速下，断开负载和电瓶，测B+端的电压最大值



3、 静态调节温度特性

定义公式说明：（125℃调节电压-25℃调节电压）/（125℃-25℃）*1000  （mV/℃）

1、 三线、四线、五线单功能调节器 - 通过更改ZD1改变调节器温度特性，例如稳压管为MMBZ5236B（7.2v），调节器温度系数为-4mv/℃，更改稳压管为MMBZ5235B（6.8v），调节器温度系数为-6mv/℃

[image: ]

2、 多功能调节器 

通过桥式线路（R1，R2，R3，R4，D3组成）更改温度系数，一般桥式线路中R3越大，温度系数越负，R4越大，温度系数越正

[image: ]

3、 多功能简装版调节器 

 通过更改ZD1改变调节器温度特性, 例如稳压管为MMBZ5232B（5.6v），调节器温度系数为-7.2mv/℃，更改稳压管为MMBZ5234B（6.2v），调节器温度系数为-3.2mv/℃



[image: ]

4、 单芯片调节器温度系数

由芯片内部设定，无法更改，例如ST9911-I温度系数为-10mv/℃，ST9911-P、ST9911-F温度系数为-3.5mv/℃等，具体请参考单芯片规格书

4、 调节器负载特性、速度特性

负载特性定义说明：在6000rpm，10%负载下运行至电压稳定，测B+端的电压为VREG，增加负载至90%，立即检测B+端的电压为VREGH，求△V=（VREGH-VREG）

速度特性定义说明：10%负载下，转速从2000rpm变化到6000rpm，测B+端的电压变化值△V

1、 三线、四线、五线单功能调节器 - 调节器搭配配套电机，通过调节C1 C2 C3大小改变调节器特性。其中C1主要是滤波，将不必要的高频噪声抑制，仅通过低频信号，使调节器调节特性较好；C2主要是控制调节器的工作频率，C2能降低调节器本身的工作频率，但同时也会增加调节器的反应时间，即负载特性相对变差，如不加C2或C2太小时，调节器会受到噪声或相频率信号的影响，此时，负载特性较好但是工作频率较差，不稳定，对于调节器的可靠性来说不好；C3主要是为了确保调节器的切换动作正常，使转态较为明确

[image: ]

2、 多功能简装版调节器 

 调节器搭配配套电机，通过调节C1 C2 C3大小改变调节器特性

[image: ]

3、 多功能调节器 

 调节器搭配配套电机，通过调节C1 C2大小改变调节器特性，但一般多功能产品与单芯片产品不需调节，其调节特性由芯片控制

[image: ]

5、 熄灯转速 

定义说明：启动发电机时，慢慢调整发电机的速度，当指示灯熄灭时，所得到的发电机转速即为熄灯转速 

1、 单功能调节器熄灯转速

对于三线单功能+达林顿调节器，熄灯转速比较高，可以通过增加励磁电流来降低熄灯转速，例如调节器增加IG端子，提供另一路励磁电流，加快发电机发电，从而使熄灯转速变低。



[image: ]

另外三线单功能+MOS调节器也可以降低熄灯转速

启动时通过充电路径R5 C2，使电容C2瞬间充满电，从而使功率管Q1打开，使发电机发电变快，即熄灯转速变低

[image: ]

2、 多功能简装版调节器熄灯转速

主要通过P端支路控制三极管Q4处于饱和状态，使达林顿Q5关闭而控制灯泡熄灭

[image: ]

3、 多功能调节器熄灯转速

通过更改R3 R4比值使Phase脚电位达到1.5v左右，由芯片控制L端线路关闭而使用灯泡熄灭，例如升高熄灯转速，需要将R3变大或R4变小；降低熄灯转速，需要将R4变大或R3变小

[image: ]

4、 单芯片调节器熄灯转速

由芯片内部设定，无法更改，例如ST9911-I、ST9911-F熄灯转速为1450rpm，ST9911-P熄灯转速为1200rpm等，具体请参考单芯片规格书。

6、 零电流转速

定义说明：交流发电机电压降至没有电流输出的试验电压时的转速。

测量方法：降低交流发电机的转速，直到其输出电流达到额定电流值的5％或2 A为止。

7、  自激功能

定义说明：当调节器的启动端IG或车上的指示灯不良时，调节器还可以借相讯号启动，控制发电机的输出电压。

1、 一般单功能调节器无自激功能，但指示灯使用LED灯励磁电流很小，可以采用P端自激功能使调节器快速发电。如下图采用运算放大线路提供另一路激磁电流，使发电变快。

[image: ]

2、  多功能调节器

P端信号通过高低通滤波线路经过运放放大使芯片工作，如下图所示



[image: ]

另使用AP1099芯片的调节器，主要通过芯片第6脚的选择来决定，如下表

[image: ]

如下线路图，第6脚直接接E，调节器有P端自激功能

[image: ]

3、 单芯片调节器

根据不同芯片规格决定，具体参照芯片规格书

8、 漏电流

定义说明：当调节器处于关闭状态时,在电瓶经由B+或S端对调节器放电的电流大小

1、 单功能调节器

三线单功能调节器漏电流为零

对于四线或五线单功能产品主要是通过R1 R2支路漏电，此状况降低漏电流可以通过加入开关管控制漏电流为零，如下图Q3 Q4为开关管线路

[image: ]

2、 多功能调节器

多功能调节器漏电流主要体现在以下两条支路上，增大R16 R8阻值可降低漏电流。

[image: ]

3、 多功能简装版调节器

多功能简装版产品漏电流为零

4、 单芯片调节器

单芯片调节器漏电流由芯片内部设置，一般漏电流＜0.5mA，具体参照芯片规格书

9、 功率管延迟功能

定义说明：汽车启动后,调节器侦测到相信号使灯泡熄灭, 并开始计时一段时间,才使激磁电流开始增加,这一段时间称为功率管延迟,其功用与软启动相同,抑制发电机的输出负载，让引擎易于启动，使车子在启动时不易熄火

1、 单功能、多功能简装版产品无功率管延迟功能

2、 多功能IC调节器与单芯片调节器是否有无此功能由芯片内部设计决定，无法更改



10、 软启动

定义说明：当汽车在启动时,调节器会控制发电机的激磁电流处于30%激磁的状态,使引擎易于启动，减少功率浪费在引擎未启动前。

1、 单功能、多功能简装版产品无软启动

  当汽车在启动时，功率管全打开，发电机消耗的扭力矩变大，使车辆不容易启动

2、 多功能IC调节器与单芯片调节器是由芯片内部设计决定，无法更改

例如AP1099、SV6102、SV6110软启动为30%，ST9911系列软启动为18.75%等，具体参考芯片规格书,针对AP1099、SV6102、SV6110，单芯片产品在车辆启动时进一步减小发电机消耗的扭力矩，使车辆更容易启动

11、 软加载(LRC)

定义说明：汽车处在低速(<2800rpm)时,当大量负载突然增加时,调节器会控制发电机减缓输出电压,以维持引擎的转速,使车子不会发生抖动并运转平顺,让开车和乘车者较为舒适。

1、 单功能、多功能简装版产品无LRC

2、 多功能调节器LRC种类由芯片内部设计决定，无法更改

例如SV6102、SV6110软加载为0S、5S 、10S,具体根据客户要求选择

如下图，LRC为0S时，R20贴0R，R19 与R21 不贴

LRC为5S时，R21贴0R，R19 与R20 不贴

LRC为10S时，R19贴20k，R20 与R21 不贴；或将R21贴100nf电容，R20 与R19不贴



[image: ]

AP1099芯片软加载为0S、2.5S、5S 、10S具体根据客户要求选择

主要是通过芯片第5脚来选择，选择方式如下

[image: ]



LRC为0S时， 第5脚直接接E

LRC为2.5S时，第5脚接47k到E

LRC为5S时， 第5脚直接接第4脚（VDD3V3）

LRC为10S时，第5脚接47k到第4脚（VDD3V3）

如下图，第5脚接R3(47k)到E即LRC为2.5S

[image: ]

3、 单芯片调节器由芯片内部设计决定，无法更改

例如ST9911-I (-F) LRC为9S,  ST9911-P(-V) LRC为2.5S等，具体参考芯片规格书

12、 调节器操作频率

调节器频率设计一般在20HZ~400HZ ,频率不可太高, 防止EMC的干扰

测量方法：6000rpm，10%、50%、90%负载下量测F端信号频率

1、 单功能调节器

主要通过调节负反馈电容C2，C2变大，频率变小，C2变小，频率变大
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2、 多功能调节器

SV6102、SV6110操作频率为128HZ，主要是通过R5阻值决定，一般芯片设定17k对应的操作频率为128HZ, 对于SV6102芯片如将R5改为7K，调节器对应操作频率为240HZ，而对于SV6011芯片晶振电阻不能被改成7K（正常17K），否则高温时会导致工作不正常

AP1099芯片操作频率为200HZ左右，ST9911系列操作频率为250HZ~400HZ等
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13、 抛负载

定义说明：在高速无电瓶操作下,负载由满载突然变为无载时,系统电压会冲高,此时调节器内部本身能够承受的最高突波电压，抛负载时间是250ms。

1、 单功能调节器即为功率组件本身的耐压

2、 多功能调节器,则为IC或加入保护后的耐压

14、 过电压、低电压警示及插头端子开路警示

定义说明：报警功能是当汽车电源系统出现故障，如电瓶电压低、发电机电压过高、插头接触不良、短路、不发电时，调压器通过指示灯向驾驶员提供报警信号，通知驾驶员汽车出现故障，需要维修。

1、 一般单功能调节器无警示功能，但可以使用分离元器件做出过电压警示/低电压警示功能

A、 如下图ZD1 ，Q5线路有低电压警示功能，ZD2 ，Q6线路有过电压警示功能
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B、 多功能简装版带IG开路警示设计，如下图当ac连接时IG断开，调节器通过控制L端达林顿管导通，使指示灯线路形成回路使灯泡亮起，从而实现有IG警示功能

      

[image: ]

2、 多功能调节器警示功能由芯片控制

使用SV6102  SV6110 IC的调节器，当IG端或 S 端或P端开路时，IC控制芯片第13脚输出高电位，Q3导通，使指示灯线路形成回路，灯泡亮起，从而实现IG端或 S 端或P端警示功能。如下图将S端的bc bd连接，能实现S端开路警示，如将bc ad连接，无S端开路警示；Q5、R22线路组成IG开路警示；P端开路警示由芯片决定；F端开路时，调节处于不发电状态，形成F端开路警示
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另使用AP1099 IC的调节器，IG 端或S端警示功能由芯片第7脚来决定

如下图为引脚定义说明
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如下线路图第7脚接47k到VDD3V3，即调节器IG与S端有开路警示，IG为致能端
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15、 短路保护功能

定义说明：保护功能是指当调节器以外部件出现故障，如励磁线圈短路等会导致调压器损坏的故障时，调压器检测到故障时便会进入保护状态，切断励磁电流，以免自身损坏或使故障范围扩大。

1、 单功能调节器

单功能调节器只能实现转子短路功能，而继电器与灯泡短路实现不了。

当转子短路时，通过分离元器件组成线路控制功率管处于关闭状态，使功率管不至于因大电流发热而损坏
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2、 多功能调节器与单芯片调节器

IC芯片(SV6102 、SV6110)有F短路保护，其它短路保护无，AP1099芯片与单芯片产品有F 端、L端、 RELAY短路保护，具体功能参考芯片规格书

16、 过电压最小占空比

      定义说明：当电压高于某一值时，调节器会控制功率管打开很小占空比的形式

一般多功能调节器有此功能，具体功能参考芯片规格书，单功能产品无此功能



17、  过电压关闭

定义说明：调节电压高于某一值时，调节器关闭不工作（高于警示电压后，B+和L灯灭时的值），一般多功能调节器有此功能，具体功能参考芯片规格书，单功能产品无此功能

18、 过温度关闭

定义说明：当温度达到某一值时，调节器不起作用，一般多功能调节器有此功能，具体功能参考芯片规格书，单功能产品无此功能

19、 功率三极管

定义说明：动态时当发电机处于满载状态，测试F端功率管压降或静态测试将转子之间通过5A电流或根据客户要求电流时，用电压表测试F端功率管压降。此为评估调节器输出与其发热量有关,压降越小,发热量越小,输出越大,寿命也越长。一般MOS管压降小于达林顿管压降

简单图示说明：
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1、 单功能调节器 - 如下图Q2为调节器功率管
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2、 多功能调节器 - 如下图Q1为调节器功率管
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3、 单芯片调节器 –功率管压降由芯片内部设定，无法更改，具体参考芯片规格书

20、 回流二极管

定义说明：磁场绕组由接通转为断开状态时（F端为+，A端为－），经回流二极管构成放电回路，防止功率三极管被击穿损坏。

简单图示说明：
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1、 单功能调节器- 如下图D1为调节器回流二极管
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2、 多功能调节器- 如下图D1为调节器回流二极管
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3、 单芯片调节器 – 回流二极管压降由芯片内部设定，无法更改，具体参考芯片规格书

21、 灯泡、relay驱动三级管

     灯泡驱动三级管压降测试方法：静态测试时，B+和L接电阻，B+=12.8V，P端不接，在XA（250mA/2 A）电流下，调节器起作用时，测L和地端的电压值

Relay驱动三级管压降测试方法：静态测试时，L和地接电阻，L和B+端灯泡灭时，P端接上，在XA（500mA/2 A）电流下，调节器工作时，测B+和L间电压值

1、 单功能调节器无灯泡、relay驱动三级管压降

2、 多功能调节器

如下图灯泡驱动三级管压降测试达林顿Q4压降，Relay驱动三级管压降测试达林顿Q3压降

[image: ]

3、 单芯片调节器 

 灯泡、relay驱动三级管压降由芯片内部设定，无法更改，具体参考芯片规格书

22、 DFM功能

定义说明：连接至车上的计算机控制器,让车用计算机了解目前的负载状况,进而有效控制整个发电系统，一般调节器DFM端通常与F端连接，可分为同相DFM(带输出，不带输出)，反相DFM（带输出，不带输出），反相DFM带最小占空比形式

1、 单功能调节器-通常不带DFM端

2、 多功能调节器

A：同相DFM带输出线路：一般在F端与DFM端加入10k电阻
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B：同相DFM不带输出线路：一般在F端与DFM端加入二极管

[image: ]

C：反相DFM不带输出线路：一般在F端与DFM端加入三极管

[image: ]

D：反相DFM带输出线路：一般在F端与DFM端加入三极管并加入上拉电阻

[image: ]

E: 反相DFM带最小占空比形式:DFM端加入最小占空比线路板

   根据客户样品或客户要求加入，如调节器支架空间足够大，需要在原厚膜基板的基础上加入以下线路的PCB板
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功能小组名单

		Team Members

		Program & Model Year:
计划与车型年份：		C307				Edit Date:
编制日期：20091020

		System / Subsystem / Component:
系统/子系统/组件：		Regulator				Revise date:
修改日期：

		Team Members
小组成员		Role  
职责		E-mail  
电子邮件		Contact Tel
联系电话：

		lin zhenwei		Program manager		joseph.lin@yunyi-china.com		0516-85387552

		cai chengru		Quality Leader		kenny.tasi@yunyi-china.com		0516-85387550

		fengliang		PE		fengliang@yunyi-china.com		0516-85591877
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		huangyong		RD		huangyong@yunyi-china.com		1337223950

		yaomeng		PE		fengliang@yunyi-china.com		0516-85387526

		wangmanzhi		RD		huangyong@yunyi-china.com		0516-81878563

		zhuyouyuan		QE		zhuyouyuan@yunyi-china.com		0516-85387720

		Prepared by拟制人:                                   Reviewed by（审核人）:                                                Approved by批准人:
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客户的期望

		Customer Requirements/Wants
客户要求/希望:

		Requirement  
 要求						Source资料来源		Target达到的目标

		CUSTOMER REQUIREMENT客户要求

				Regulator-Voltage Characteristic Curve		Regulator-Voltage Characteristic Curve Temperature Compensation.		huachuan design input		“RC”signal duty cycle :56% duty to provide regulated voltage of 14.3±0.1V        Alternator speed :6000rpm  Alternator Current:5A   Enviromental temperature:25℃  measuring time:5min

		1				Regulator-Voltage variation(V) with Temperature.		huachuan design input		Alternator speed :6000rpm.  Alternator Current:50% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.   "RC"signal duty cycle:45% duty to provide regulated voltage of 13.8±0.15V 56% duty to provide regulated voltage of 14.3±0.15V  72% duty to provide regulated voltage of 15.0±0.15V       Test time :Measure within 30seconds at each temperature/duty cycle.

						Regulator-Voltage variation(V) with  Speed.		huachuan design input		Alternator speed :1500rpm,6000rpm and 15000rpm.  Alternator Current:50% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.   "RC"signal duty cycle:45% duty to provide regulated voltage of 13.8±0.15V 56% duty to provide regulated voltage of 14.3±0.15V  72% duty to provide regulated voltage of 15.0±0.15V       Test time :Measure within 30seconds at each rpm/temperature/duty cycle.

						Regulator-Voltage variation(V) with Load.		huachuan design input		Alternator speed :12000rpm.  Alternator Current:1A,50% and 90% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.   "RC"signal duty cycle:45% duty to provide regulated voltage of 13.8±0.15V 56% duty to provide regulated voltage of 14.3±0.15V  72% duty to provide regulated voltage of 15.0±0.15V       Test time :Measure within 30seconds at each current/temperature/duty cycle.

		2		Simulated 24 Volt Booster start		The alternator must be able to withstand a jump start with a 24Volt battery  .          The"S" connecte to "B+"    Environmental temperature :25±3℃    Test time:30 seconds		huachuan design input		afetr 30 seconds,operate alternator at 6000rpm for 30seconds,with "RC" duty cycle of  56%. The alternator is fully functional .

		3		Re-charging of the Battery in Vehicle		The alternator must be able to withstand a jump start with a 16.5Volt battery  .          The"S" connecte to "B+"    Environmental temperature :25±3℃    Test time:2hours		huachuan design input		Afetr 2hours, The alternator is fully functional .

		4		Provide proper mounting with alternator		Mounting dimensions of the regulator match that of the Alternator		huachuan design input(drawing：CT088-33）		Mounting dimensions(mm)：55.5、51、40.8、23.5、32.1、12.5、12.7、2-4.7、2-4.3、M4-6H、14、3.9、6.5(drawing：CT088-33）

						Outline dimensions of the regulator don't interfere with the Alternator		huachuan design input(drawing：CT088-33）		Outline dimensions(mm)：40.4、21.7、22、12、6.8、14、21、6、R4、8.7、13.2、6.1(drawing：CT088-33）

		5		Provide proper connection with  PCM signal terminal of motor vehicle		The regulator plug dimensions		huachuan design input(drawing：CT088-33）		Plug dimensions(mm)：10.1、15.7、18.2、20.7、23.7、3-1.8、7.5、10.1、13、1.5、10.8、15.8、3.7、11、7.5(drawing：CT088-33）

		6		Noise		No excessive noise,no abnormal sound		Judgement by 
ES-3M5T-10300-AA		ES-3M5T-10300-AA

		7		Easy to repair		Good serviceability		Mounting in the vehicle		Easy mounting

		8		Environmental-protection		Meet Environmental -protection Requirements		Judgement by 
WSS-M99P9999-A1		WSS-M99P9999-A1

		9		Right regulator feedback signal		PWM Monitor Signal to PCM		Judgement by 
ES-3M5T-10300-AA		ES-3M5T-10300-AA





产品分解图

		Design Overview
设计概述

		Program & Model Year:
计划与车型年份：						Edit Date:
编辑日期：

		System / Subsystem / Component:
系统/子系统/组件：						Revise date:
修改日期：

		Introduction the match relation and work principle by Exploded Picture分解图:

		Working theory summarize:

		Regulator regulates the Voltage of the Alternator's output.





质量历史

		QUALITY HISTORY
质量历史

		Program & Model Year:												Edit Date编辑日期:20091103

		System / Subsystem / Component: C307/ Regulator												Revise date:

				Program Name		TYPE类型		Problem Description问题描述		Frequence频数		Root Cause
根本原因		PCA对策		ACTION DATE

				L3B		Warranty		Regulator unfunctional(Design)-Warranty		6pieces/500000pieces（0.0012%）		The heatsink with screw hole design. If the heatsink exist minor un-flat and when customer screw regulator to alternator. The torque pressure will transform to internal hybrid circuit and cause hybrid crack. 客户使用散热片上的螺杆安装孔时，因散热片边缘翘起，压装力导致散热片变形，进而使贴附在散热片上的厚膜受力引起基板裂纹。		Change heatsink design. Use thermal glue to combine heatsink and housing to avoid pressure occure when customer fix regulator to alternator. 取消散热片上的螺杆安装孔，将散热片卧在散热槽内		20090112

				L3B		Warranty		Regulator IC Unfunctiona(Process)-Warranty		1piece/500000pieces（0.0002%）		The poor soldering between terminal and hybrid lead due to new staff is not enough train. 由于对新员工培训不足造成IC与机构件虚焊。		1）、The Regulator workshop is required to appoint specified person for soldering,and put on records at Quality Department.When that  specified person is to be replaced, the new one must be sufficiently trained and approved by the Quality Department.
 2）、Hang the photos of failure modes at the working places for caution and educating purpose.
 3）、The operator must 100% check the appearance of welding points after soldering.
  1）、要求调节器车间必须对此焊接工序进行定人定岗，且定岗人员到科质部进行备案，换人时必须培训合格，还须经科质部认可。   
  2）、将故障照片悬挂在操作现场，对操作者进行警示教育。
  3）、操作者在焊接完后对焊点外观进行100%检验		20080402

														。

				Prepared by:						Reviewed by Reliability:				Approved by PMT Leader :





边界图

		Boundary Diagram

		Program & Model Year:																																		Edit Date:

		System / Subsystem / Component:																																		Revise date:

		Prepared by PD:                                                          Reviewed by Reliability:                                                             Approved by PMT Leader:



ECU

Rectifier

Physical Contact / Energy Transfer Note methods on line:
B  Bolted Attach (by bolt, bolt with nut, or rivet attachment)
W  Weld Attach
S   Solder Weld
A   Adhesive
I    Injection
P   Pin cut in

Component
     Sub-System
     System
     Internal Physical Contact / Energy Transfer
     Internal Clearance Required
     External Physical Contact / Energy Transfer
     External Clearance Required

C307 Alternator/regulator system

A: Capacitance Cover-Subsystem

B:Bracket-Subsystem

B1:B+ Connector 6

Brush

Alternator Cover End

C:Control IC

B2: LI Connector7

B3: F Connector4

B4:Nut M4

B5: RC Connector8

B6:P Connector3

B7:E Connector2

A1:Capacitance

A2:Cover

B10:Plastic

D:Heatsink

B8:Bush

I

I

S

A

S

I

S

WR

S

A

W

A

AA

p

B

B

B

B

B

B

p

B

S

S

A

I

I

I

I

I

I

B9:AS Conector 9

BATTERY

p



接口矩阵图

		Interface Matrix

		Program & Model Year:																																																										Edit Date:

		System / Subsystem / Component:																																																										Revise date:

		WARNING!!!!  Do not enter values into the grayed out area.  Only enter values into the white area.  When values are entered into the white area, the corresponding gray side will automatically be entered.		A1:Capacitance				A2:Cover				B1:B+ Connector6				B2:LI Connector7				B3:F Connector 4				B4:Nut M4				B5:RC Connector8				B6:P Connector3				B7:E Connector2				B8:Bush				B9:AS Conector 9				B10:Plastic				C:Control IC				D:Heatsink				Rectifier				ECU				Brush				Alternator Cover End				BATTERY				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0

		A1:Capacitance

		A2:Cover		2		2

		B1:B+ Connector6		2		2

		B2:LI Connector7

		B3:F Connector 4										-2		-2

		B4:Nut M4																		2		2

		B5:RC Connector8														-2		-2

		B6:P Connector3										-2		-2						-2		-2

		B7:E Connector2		2		2						-2		-2

		B8:Bush																																		2		2

		B9:AS Conector 9										-2		-2														-2		-2

		B10:Plastic						2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2

		C:Control IC										2		2		2		2		2		2						2		2		2		2		2		2						2		2

												2				2				2								2				2				2								2

		D:Heatsink																																														2		2		2		2

		Rectifier										2		2																		2		2

												2																				2

		ECU														2		2										2		2

																2												2

		Brush										2		2						2		2

		Alternator Cover End																																		2		2

		BATTERY																																										2		2

																																												2

				P		E				P:  Physically touching																E:  Energy transfer

				I		M				I:  Information exchange																M:  Material exchange

		Required		2		Necessary for function

		Desired		1		Beneficial, but not absolutely necessary for functionality

		Indifferent		0		Does not affect functionality

		Undesired		-1		Causes negative effects but does not prevent functionality

		Detrimental		-2		Must be prevented to achieve functionality

		Prepared by PD:                                                         Reviewed by Reliability:                                                     Approved by PMT Leader:





P图

				Program:		C307

				Project:		REGULATOR

				System:		Alternator



Noise 5
System Interaction

Noise 2
Change over Time

Noise 3
Customer Usage

Noise 4
External Environment

a)Design review : Reliability design of control ASIC 设计评审： IC的可靠性设计
b)Design review : Reliability design of Bracket-Subsystem设计评审 ：支架的可靠性设计
c)Design review :Selection supplier of component 设计评审：供应商选择
d)Design review :Temperature coefficient design of ASIC 设计评审：IC温度特性设计
e)Design review : Specification design of load regulation 设计评审: IC的负载特性设计
f)Design review : Specification design of speed regulation 设计评审: IC的速度特性设计
g)Design review : Specification design of Jump star function 设计评审: IC的热启动设计
h)Understand the regulation requirements(WSS-M99P9999-A1), material  design review
i)Understand the regulation requirements,
EMC design review
j)Package design review and get CFMA MP&L approval
k)Design review : Dimension tolerance design of capacitor cover 设计评审：电容盖的设计
l)Material : Use PPS+30%GF材料选用PPS+30%GF
m)Insert copper bush to housing and provide the strong connection with alternator 采用支架中嵌入铜套与端盖钢性连接
n)Terminal plating tin for good solderbility with hybrid 机构件焊片表面增加镀锡
o)The gap ≥2mm between terminal 镶件之间的间隙≥2mm
p)The thickness of terminal = 0.8mm 镶件选用厚度0.8mm
q)Design review: Dimension design of connector 设计评审：插头设计
r)Add the 0.6X1及0.2X0.6 bevel angle on the tip of terminal增加0.6X1及0.2X0.6倒角，做导向
s)Use H62 选用H62材质
t)Design review : Dimension tolerance design of capacitor cover 设计评审：电容盖的设计
u)Terminal plating Cu （1.5-2um）then tin（3-5um） for good solderbility镶件表面采用先镀铜（1.5-2um）后镀锡（3-5um）
v)Design review : Heak sink design 设计评审：散热片的设计
w)The thickness of heat sink ≥2mm 保证散热板厚度≥2mm
x)The heat sink thermal dissipation area保证散热面积≥6428m㎡
y)The tooth gap of heat sink 散热齿之间的距离≥2.6mm

Noise 1
Piece to Piece

1.manufacture variation
a)Capacitance: Assembly dimensions,Capability
b)Cover: Assembly dimensions
c)Heatsink:Assembly dimensions
d)Bracket-Subsystem  :Assembly dimensions,hole diameter


2.Assembly variation
a)Between Capacitor and Cover 
b)Between Hybrid module and Heatsink 
c)Between Heatsink and Bracket-subsystem 
d)Between Capacitance and Bracket-subsystem 


3.Material variation
Steel:ST12
Copper:H62
Aluminium Alloy:6063-T5
Plastic:PPS+30%GF

1. Dimension change

2.Wear

3.fatigue
nuts(Torque Fall);
Weld Degradation.

4.Material properties change
Corrosion:Heatsink,Nuts,Connectors

1.ideal use

2.misuse
Error sinal of RC due to poor connection with motor connector
Assembly Torque Too Low and cause loose of B+、F、P、E terminal

3.abuse

Error States

Control Factors

a) No output Voltage 
b) Low output Voltage 
c) High output Voltage
d) Intermittent output Voltage 
e)Output Voltage change range too large base on temperature changing 电压随温度的变化幅度较大
f)Poor load regulation 负载特性较差 
g)Poor speed regulation 速度特性较差
h)The alternator can't be able to withstand a jump start with a 24Volt battery 电压24V时，不能热启动
i)The alternator can't be able to withstand a jump start with a 16.5Volt battery 电压在16.5V时，不能热启动
j)Cr6+,Pb,Hg,etc.not meet spec
K)Weak EMI resistant capability
l)Too high EMI to others
m)Regulator breaks,distorts,cracks.
n)Does Not meet package    Requirements: Part Packaging Data Form huachuan
o)Can't seal the internal hybrid circuit board 不能密封调节器
p)Poor filter function 滤波功能不良
q)Can't provide correct position and reliability fixed 不能提供正确、可靠的安装
r)Abnormal connect between hybrid circuit and     terminal  内部芯片与端子连接不正常
s)Can't plug in with outside connector 不能与外部零件连接
t)The heat sink bending caused by external force 散热板受外力变形
u)Can't provide the well thermal dissipation 不能满足散热
v)Plastic material shrinks too large due to temperaturechange 塑料的冷热收缩变化过大
w)Poor insulation of plastic material 塑料绝缘性能不良
x)Abnormal connection between hybrid and housing terminal内部芯片与端子连接不正常
y)Can not be connected with external components不能与外部零件连接
z)B+ connector broken and cause open B+连接片的断路
aa)B+ connector shorted with F terminal B+连接片与F连接片短路
ab)B+ connector shorted with P terminal B+连接片与P连接片短路
ac)B+ connector shorted with AS terminal B+连接片与AS连接片短路
ad)ad)B+ connector open with Capacitance  B+连接片与电容连接片断开
ae)The plating of B+ connector is no good and cause poor soldering with IC 支架B+的镀层不良，与IC的B+虚焊或假焊
af)The hole of position of B+ connector is not match up to rectifier and brush holder IC的B+与整流桥及碳刷架的B+的连接孔的位置匹配不良
ag)LI terminal broken and cause open LI连接片的断路
ah)LI terminal shorted with RC terminal LI与RC连接片短路
ai)The plating of LI terminal is no good and cause poor soldering with IC 支架LI的镀层不良，与IC的LI虚焊或假焊
aj)LI terminal can't insert to connector LI无法与插头实配
ak)F terminal broken and cause open F连接片的断路
al)F terminal shorted with P terminal F与P连接片短路
am)The plating of F terminal is no good and cause poor soldering with IC 连接片F的镀层不良，与IC的F虚焊或假焊
an)The hole of position of F connector is not match up to brush holder IC的F与碳刷架的连接孔的位置匹配不良
ao)Nut can't fix or loose easily 螺丝无法安装或安装不紧
ap)RC terminal broken and cause open RC连接片的断路
aq)RC terminal shorted with AS terminal RC与AS连接片短路
ar)The plating of RC terminal is no good and cause poor soldering with IC连接片LI的镀层不良，与IC的LI虚焊或假焊
as)RC terminal can't insert to connector RC无法与插头实配
at)P terminal broken and cause open P连接片的断路
au)The plating of P terminal is no good and cause poor soldering with IC 连接片P的镀层不良，与IC的P虚焊或假焊
av)The hole of position of P connector is not match up to rectifier IC的P与整流桥的连接孔的位置匹配不良
aw)E terminal broken and cause open E连接片的断路
ax)The plating of E terminal is no good and cause poor soldering with IC 连接片E的镀层不良，与IC的E虚焊或假焊
ay)The wrong bush  diameter design 铜垫的直径过小或过大
az)AS terminal broken and cause open AS连接片的断路
ba)The plating of AS terminal is no good and cause poor soldering with IC 连接片AS的镀层不良，与IC的AS虚焊或假焊
bb)AS terminal can't insert to connector AS无法与插头实配

a) dust,mud,stone
b) salt
c) humidity 
d) ice/snow,rain/water
e) high/low temperature
f) chemical

1.Functional/Performance
a).“RC”signal duty cycle :56% duty to provide regulated voltage of 14.3 ±0.1V        Alternator speed :6000rpm  Alternator Current:5A   Enviromental temperature:25℃  measuring time:5min
b).Alternator speed :6000rpm.  Alternator Current:50% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.   "RC"signal duty cycle:45% duty to provide regulated voltage of 13.8±0.15V    56% duty to provide regulated voltage of 14.3±0.15V  72% duty to provide regulated voltage of 15.0±0.15V       Test time :Measure within 30seconds at each temperature/duty cycle.
c).Alternator speed :12000rpm.  Alternator Current:1A,50% and 90% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.   "RC"signal duty cycle:45% duty to provide regulated voltage of 13.8±0.15V 56% duty to provide regulated voltage of 14.3±0.15V  72% duty to provide regulated voltage of 15.0±0.15V       Test time :Measure within 30seconds at each current/temperature/duty cycle.
d）.Alternator speed :1500rpm,6000rpm and 15000rpm.  Alternator Current:50% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.   "RC"signal duty cycle:45% duty to provide regulated voltage of 13.8±0.15V 56% duty to provide regulated voltage of 14.3±0.15V  72% duty to provide regulated voltage of 15.0±0.15V       Test time :Measure within 30seconds at each rpm/temperature/duty cycle.
e).The alternator must be able to withstand a jump start with a 24Volt battery  .          The"S" connecte to "B+"    Environmental temperature :25±3℃    Test time:30 seconds  afetr 30 seconds,operate alternator at 6000rpm for 30seconds,with "RC" duty cycle of  56%. The alternator is fully functional .
f).The alternator must be able to withstand a jump start with a 16.5Volt battery  .          The"S" connecte to "B+"    Environmental temperature :25±3℃    Test time:2hours     Afetr 2hours, The alternator is fully functional .





2.SAFETY AND REGULATION
Environmental-protection Requirements:WSS-M99P9999-A1
EMC meet ES-XW7T-1A278-AC

3.Styling & Appearance
No Breaks,Distorsions and Cracks

4.Package
Meet huachuan package requirements

Input Signal

Ideal Function Output

Noise Factors

C307 Alternator/regulator system

1.Working Environment temp.：max110℃
2.Coil current between B+ and F terminal：max7A
3.Phase in put signal
4.PCM Input(RC):PWM Signal
5.Proper mounting with alternator

zhenwei, Lin
chenru, cai
yong, huang
liang, feng
wanzhi, wang
litao, kan
youyuan,zhu

Project Manager
Quality Manager
RD
RD
RD
RD
QE

0516-85387552
0516-85387550

0516-85591877
0516-81878563
0516-85387527
0516-85387720

joseph.lin@yunyi-china.com
kenny.tasi@yunyi-china.com
huangyong@yunyi-china.com
fengliang@yunyi-china.com
wangmanzhi@yunyi-china.com
kanlitao@yunyi-china.com
zhuyouyuan@yunyi-china.com

Name

email/CDSID/Activity

Phone

Role

a)  Wire Harness Length
b) Match Between Wires And Plug
c) PCM Signal
d) Regulator Assembly Bolt Type And Torque
e) B+ Terminal Nut Type And Torque
f) F   Terminal Nut Type And Torque
g) Regulator  IC design



DFMEA (2)

		POTENTIAL FAILURE MODE AND EFFECTS ANALYSIS

				- DESIGN FMEA - 

		___ System:		Design Responsibility:		FMEA Number:

		___ Subsystem:

		_X_ Component:		Milestone:

						FMEA Date :

		Vehicle Program:				Revise FMEA Date :

		Core Team:

		Item/Function 		Potential Failure Mode 		Potential Effect (s) of Failure 		S E V		CLASS		Potential Cause/ Mechanism of Failure 		O C C		Current Controls 				D E T		R P N		Recommended Action 		Responsibility and Target Completion Date 		Action Results 

																Prevention 		Detection 										Actions Taken 		SEV		OCC		DET		RPN

		SUB STSTEM		全失效，半失效，超越降级，间歇失效		失效后果		风险指数				找子系统原因，找部件原因，找零部件设计原理				预防		发现camse mode的推荐行动如何检验						发现无效时的推荐行动

		1.Functional/Performance                                           a）“RC”signal duty cycle :56% duty to provide regulated voltage of 14.3 ±0.1V      
 Alternator speed :6000rpm  
Alternator Current:5A  
 Enviromental temperature:25℃ 
 measuring time:5min		Regulator working abnormality		No Voltage output		8				Regulator control IC damage 调节器IC损坏		2		Design review : Reliability design of control ASIC 设计评审；IC的可靠性设计		Temperature power cycling test and vibration test 调节器PC试验		3		48

												Bracket-Subsystem damage 支架损坏		2		Design review : Reliability design of Bracket-Subsystem 设计评审；支架的可靠性设计		Vibration test振动试验		3		48

						Voltage too High		8				Regulator control IC damage调节器IC损坏		2		Design review : Reliability design of control ASIC 设计评审；IC的可靠性设计		Temperature power cycling test and vibration test 调节器PC试验		3		48

						Voltage too low		7				Regulator control IC damage调节器IC损坏		2		Design review : Reliability design of control ASIC 设计评审；IC的可靠性设计		Temperature power cycling test and vibration test 调节器PC试验		3		42

						Intermittent output Voltage		8				Capacitance failure电容组件失效		2		Selection supplier of capacitor 选择电容供应商		Temperature power cycling test and vibration test 调节器PC试验		3		48

												Regulator control IC abnormal 调节器IC不良		2		Design review : Reliability design of control ASIC 设计评审；IC的可靠性设计		Temperature power cycling test and vibration test 调节器PC试验		3		48

		b).Alternator speed :6000rpm.  
Alternator Current:50% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.  
 "RC"signal duty cycle:45% duty to provide regulated voltage of 13.8±0.15V
 56% duty to provide regulated voltage of 14.3±0.15V  
72% duty to provide regulated voltage of 15.0±0.15V       
Test time :Measure within 30seconds at each temperature/duty cycle.		Regulator-Voltage variation(V) with Temperature  working  abnormality		Voltage change range large base on temperature changing电压随温度的变化幅度较大		6				Regulator control IC abnormal 调节器IC不良		2		Design review :Temperature coefficient design of ASIC design 设计评审：IC温度特性设计		Temperature coefficient verify test 温度特性测试		2		24

		c).Alternator speed :12000rpm.  
Alternator Current:1A,50% and 90% of rated output. 
 Ambient test temperature:-30℃,25℃ and  100℃.  
 "RC"signal duty cycle:45% duty to provide regulated voltage of 13.8±0.15V   
 56% duty to provide regulated voltage of 14.3±0.15V 
 72% duty to provide regulated voltage of 15.0±0.15V       
Test time :Measure within 30seconds at each current/temperature/duty cycle.		Poor load regulation 负载特性较差		Voltage be pulled low when heavey load 加重负载时，调节电压变化很明显		6				Regulator control IC abnormal 调节器IC不良		2		Design review : Specification design of load regulation 设计评审；IC的负载特性设计		Dynamic voltage verify test DV测试		2		24

		Alternator speed :1500rpm,6000rpm and 15000rpm.  Alternator Current:50% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.   "RC"signal duty cycle:45% duty to provide regulated voltage of 13.8±0.15V 56% duty to provide regulated voltage of 14.3±0.15V  72% duty to provide regulated voltage of 15.0±0.15V       Test time :Measure within 30seconds at each rpm/temperature/duty cycle.		Poor speed regulation 速度特性较差		Voltage unstable when alternator speed changing 负载不变，改变电机转速，调节电压变化较大		6				Regulator control IC abnormal 调节器IC不良		2		Design review : Specification design of speed regulation 设计评审；IC的速度特性设计		Dynamic voltage verify test DV测试		2		24

		d).The alternator must be able to withstand a jump start with a 24Volt battery  .          The"S" connecte to "B+"    Environmental temperature :25±3℃    Test time:30 seconds		Regulator working abnormality 调节器工作不正常		Can't key on and no voltage output 不能热启动		6				Regulator control IC damage 调节器IC损坏		2		Design review : Specification design of Jump star function 设计评审；IC的热启动设计		Dynamic voltage verify test DV测试		2		24

		e).The alternator must be able to withstand a jump start with a 16.5Volt battery  .          The"S" connecte to "B+"    Environmental temperature :25±3℃    Test time:2hours		Regulator working abnormality 调节器工作不正常		Can't key on and no voltage output 不能热启动		6				Regulator control IC damage 调节器IC损坏		2		Design review : Specification design of Jump star function 设计评审；IC的热启动设计		Dynamic voltage verify test DV测试		2		24

		2.SAFETY AND REGULATION
Environmental-protection Requirements:WSS-M99P9999-A1		Cr6+,Pb,Hg,etc.not meet spec		Damage environment		8		Yc		Not understand the regulation requirements and material component		2		Understand the regulation requirements(WSS-M99P9999-A1), material  design review		Material analysis report		2		32		Select environmental-protection material		20090630				8		1		2		16

		EMC meet ES-XW7T-1A278-AC		Weak EMI resistant capability		Regulator damage,alternator failure,customer complains		8		Yc		Regulator IC design not robust		2		Regulator IC design review		EMC test		2		32		Select regulator Ford now using		20090630				8		1		2		16

				Too high EMI to others		Affect the work of wireless reciever		8		Yc		Not understand the regulation requirements
Stator,rotor and regulator design don't match		2		Understand the regulation requirements,
EMC design review		EMC test		2		32		Add filtering capacitor and screen		20090630		Use steel Cover end,add a capacitor of 2.2uF		8		1		2		16

		3.Styling & Appearance
No Breaks,Distorsions and Cracks		Regulator breaks,distorts,cracks.		Customer complains		5				Package design not robust		3		Package design review and get CFMA MP&L approval		Material and package strength test		3		45

		4.Package
Meet huachuan package requirements		Does Not meet package Requirements: Part Packaging Data Form huachuan		Regulator  damage(breaks,distorts,cracks)		5				packing not design correctly and easy to dilapidate		2		Package design review and get CFMA MP&L approval		Test package per requirements		3		30

		Sub-System

		1.Capacitance Cover-Subsystem

		Protect hybrid of regulator and provide noise filter密封调节器芯片		Can't seel hybrid of regulator不能密封调节器		dusty or water going to regulator inside 调节器内部进尘或进水		4				dimensions design is not correct 尺寸不对		1		Design review : Dimension tolerance design of capacitor cover 设计评审：电容盖的设计		CAD verify & Dimension verify after sample finished CAD验证		2		8

				filter function abnormality 滤波功能不良		Regulator output unstable 调节器受干扰工作不稳定		7				Capacitance failure电容损坏		2		Design review : Component velidation 设计评审：供应商选择		Temperature power cycling test and vibration test 调节器PC试验		3		42

		2.Bracket-Subsystem

		Provide correction and easily fit with alternator 调节器支架/供正确、可靠的安装		Can't correction and easily fit with alternator 不能提供正确、可靠的安装		Can't fix with alternator 不能安装		6				Fit dimensions design is not correct安装孔尺寸不正确		1		Design review : Dimension tolerance and fit hole design of housing 设计评审 ；支架的可靠性设计		CAD verify & Dimension verify after sample finished CAD验证		2		16

												Selection wrong raw plastic material 材质选用不当，材料收缩量大，导致安装孔尺寸偏差		2		Use PPS+30%GF 材料选用PPS+30%GF		Temperature power cycling test 老化试验		2		48

						Unstability fix with alternator and cause failure 安装不可靠
可能导致发电机失效		8				Screw loose during alternator working 安装螺钉工作中松动		2		Insert copper bush to housing and provide the strong connection with alternator 采用支架中嵌入铜套与端盖钢性连接		Vibration test 振动试验		3		64

		Provide correction between housing and hybrid 调节器支架与内部芯片的连接		Abnormal connection between hybrid and housing terminal内部芯片与端子连接不正常		Abnormal working with regulator and cause alternator failure 调节器工作不正常导致发电机失效		8				The surface of termianl don't plating the suitable material 端子未处理上锡性不好		2		Terminal plating tin for good solderbility with hybrid 机构件焊片表面增加镀锡		Vibration test 振动试验		2		32

						Regulator can't work normally调节器不能正常工作		8				Shorted between different terminal in housing 支架内部镶件短路		2		The gap ≥2mm between terminal 镶件之间的间隙≥2mm		High voltage surage test 高压测试		2		32

												Open of terminal in housing 支架内部镶件断路		2		The thickness of terminal = 0.8mm镶件选用厚度0.8mm		Terminal short test 镶件导通测试		3		48

		Provid the signal transform with MCU 调节器插头/与外部信号连接		Can't transform infromation with MCU 不能与外部零件连接		Alternator working abnormally due to the match between connector and terminal pin are too tight or too loose 与外接插头装配太紧、太松或无法装配导致发电机无法正常工作		8				Dimensions design of connector is not correct插头尺寸不对		1		Design review: Dimension design of connector 设计评审：插头设计		CAD verify & Dimension verify after sample finished CAD验证		2		16

												Wrong raw material of plastic 材质选用不当，材料收缩量大，导致插头尺寸偏差		2		Use PPS+30%GF 材料选用PPS+30%GF		Temperature power cycling test and match with connector fixture 老化试验&插头治具实配		2		32

										*		Don't have bevel angle on the tip of terminal 端子镶件端部未做倒角		2		Add the 0.6X1及0.2X0.6 bevel angle on the tip of terminal 增加0.6X1及0.2X0.6倒角，做导向		Match with connector fixture插头治具实配		2		32

										*		The terminal material too soft 插头端子太软		2		Use H62 选用H62材质		Bending test 抗折测试		2		32

												Dimensions design of terminal pins are not correct 调节器插头接触不良或松动		2		Design review: Dimension design of terminal 设计评审：插头设计设计评审：插头设计		1.CAD verify & Dimension verify after sample finished
2.Contact resistance test 接触电阻测试		2		32

												Alternator working abnormally  force due to the match between connector and terminal pin are too tight or too loose与外接插头的插拔力太大或太小		2		Design review: Dimension design of terminal 设计评审：插头设计设计评审：插头设计		Pull force test 拉力测试		2		32

		Components

		1.Capacitance

		Provide filter function 提供滤波功能		filter function abnormality 滤波功能不良		Regulator output unstable 调节器受干扰工作不稳定		7				Capacitance failure电容损坏		2		Design review : Component velidation 设计评审：供应商选择		Temperature power cycling test and vibration test 调节器PC试验		3		42

		2.Cover

		Seal and protect hybrid of regulator 密封调节器芯片		Can't seal hybrid of regulator不能密封调节器		dusty or water going to regulator inside 调节器内部进尘或进水		4				exsitting arts and crafts hole存在工艺密封孔		1		Using airproof mucus 使用密封胶封堵		appearance test外观检测		2		8

												dimensions design is not correct 尺寸不对		1		Design review : Dimension tolerance design of capacitor cover 设计评审：电容盖的设计		CAD verify & Dimension verify after sample finished CAD验证		2		8

		3.B+ Connector 6

		The terminal provide the connection from IC's B+ to rectifier, capacotor and brush holder IC的B+与整流桥、碳刷架的B+及电容的连接		B+ connector broken and cause open B+连接片的断路		Not working with regulator and cause alternator no output 导致调节器不工作，发电机的无输出		8				Internal terminal broken and cause open 支架内部镶件断路		2		The thickness of terminal = 0.8mm 镶件选用厚度0.8mm		Terminal short test 镶件导通测试		2		32

				B+ connector shorted with F terminal B+连接片与F连接片短路		Not working with regulator and cause alternator no output 导致调节器不工作，发电机的无输出		8				The gap is too small between terminal 镶件之间的间隙过小		2		The gap ≥2mm between terminal 镶件之间的间隙≥2mm		High voltage surage test 高压测试		2		32

				B+ connector shorted with P terminal B+连接片与P连接片短路		Not working with regulator and cause alternator no output 导致调节器不工作，发电机的无输出		8				The gap is too small between terminal 镶件之间的间隙过小		2		The gap ≥2mm between terminal 镶件之间的间隙≥2mm		High voltage surage test 高压测试		2		32

				B+ connector shorted with AS terminal B+连接片与AS连接片短路		Not working with regulator and cause alternator no output 导致调节器不工作，发电机的无输出		8				The gap is too small between terminal 镶件之间的间隙过小		2		The gap ≥2mm between terminal 镶件之间的间隙≥2mm		High voltage surage test 高压测试		2		32

				The plating of B+ connector is no good and cause poor soldering with IC 连接片B+的镀层不良，与IC的B+虚焊或假焊		Poor solderbility and cause alternator no output 无法正常锡焊导致发电机不工作		8				The surface of termianl don't plating the suitable material支架B+的镀层不合格		3		Terminal plating Cu （1.5-2um）then tin（3-5um） for good solderbility 镶件表面采用先镀铜（1.5-2um）后镀锡（3-5um）		Pull force test 拉力检测		2		48

				The hole of position of B+ connector is not match up to rectifier and brush holder IC的B+与整流桥及碳刷架的B+的连接孔的位置匹配不良		Can't match up with alternator 导致调节器无法正常安装		6				The wrong dimension design between IC's B+ connector 与整流桥及碳刷架的B+的连接孔的位置不合适		2		Design review : Dimension tolerance design of B+ connector 设计评审 ；支架的可靠性设计		CAD verify & Dimension verify after sample finished CAD验证		2		24

		4. LI Connector7

		Provide the connection regulator between LI and ECU 调节器的LI与ECU的连接		LI terminal broken and cause open LI连接片的断路		ECU can't detect LI signal of regulator 导致汽车的ECU无法正常侦测调节器的信号		8				Internal terminal broken and cause open 支架内部镶件断路		2		The thickness of terminal = 0.8mm 镶件选用厚度0.8mm		Terminal short test 镶件导通测试		2		32

				LI terminal shorted with RC terminal LI与RC连接片短路		The wrong signal be detected by ECU 导致汽车的ECU无法正常侦测调节器的信号		8				The gap is too small between terminal 镶件之间的间隙过小		2		The gap ≥2mm between terminal 镶件之间的间隙≥2mm		High voltage surage test 高压测试		2		32

				The plating of LI terminal is no good and cause poor soldering with IC连接片LI的镀层不良，与IC的LI虚焊或假焊		The wrong signal be detected by ECU 导致汽车的ECU无法正常侦测调节器的信号		8				The surface of termianl don't plating the suitable material 连接片LI的镀层不良		3		Terminal plating Cu （1.5-2um）then tin（3-5um） for good solderbility 镶件表面采用先镀铜（1.5-2um）后镀锡（3-5um）		Pull force test 拉力检测		2		48

				LI terminal can't insert to connector LI无法与插头实配		ECU can't detect LI signal of regulator LI与ECU插头无法连接，导致汽车的ECU无法正常侦测调节器的信号		8				The wrong dimension design of LI terminal  LI的尺寸设计不当		2		Design review : Dimension tolerance design of LI terminal 设计评审：插头设计		CAD verify & Dimension verify after sample finished CAD验证		2		32

		5.F Connector4

		Provide the connection from F terminal to brush holder IC的F与碳刷架连接		F terminal broken and cause open F连接片的断路		Not working with regulator and cause alternator no output 导致调节器不工作，发电机的无输出		8				Internal terminal broken and cause open 支架内部镶件断路		2		The thickness of terminal = 0.8mm 镶件选用厚度0.8mm		Terminal short test 镶件导通测试		2		32

				F terminal shorted with P terminal F与P连接片短路		Not working with regulator and cause alternator no output 导致调节器不工作，发电机的无输出		8				The gap is too small between terminal 镶件之间的间隙过小		2		The gap ≥2mm between terminal 镶件之间的间隙≥2mm		High voltage surage test 高压测试		2		32

				The plating of F terminal is no good and cause poor soldering with IC 连接片F的镀层不良，与IC的F虚焊或假焊		Not working with regulator and cause alternator no output or unstable 导致调节器不工作，发电机的无输出或输出不稳		8				The surface of termianl don't plating the suitable material 连接片F的镀层不良		3		Terminal plating Cu （1.5-2um）then tin（3-5um） for good solderbility 镶件表面采用先镀铜（1.5-2um）后镀锡（3-5um）		Pull force test 拉力检测		2		48

				The hole of position of F connector is not match up to brush holder IC的F与碳刷架的连接孔的位置匹配不良		Can't match up with alternator 导致调节器无法正常安装		6				The wrong dimension design of F terminal F与碳刷架的连接孔的位置不合适		2		Design review : Dimension tolerance design of terminal 设计评审 ；支架的可靠性设计		CAD verify & Dimension verify after sample finished CAD验证		2		24

		6.Nut

		Fixed the connection between F terminal and brush holder 紧固连接片的F与碳刷架的F		Nut can't fix or loose easily 螺丝无法安装或安装不紧		Impact the function of regulator and caused alternator output unstability 影响调节器的功能，造成发电机输出不稳		8				Selection wrong size nut for fixed terminal 螺丝无法安装或安装不紧		2		Design review : Use M4 nut 设计评审 ；支架的可靠性设计		Vibration test with alternator 振动试验		2		32

		7. RC Connector8

		Provide the connection regulator between RC and ECU 调节器的RC与ECU的连接		RC terminal broken and cause open RC连接片的断路		ECU can't detect RC signal of regulator 导致汽车的ECU无法正常侦测调节器的信号		8				Internal terminal broken and cause open 支架内部镶件断路		2		The thickness of terminal = 0.8mm 镶件选用厚度0.8mm		Terminal short test 镶件导通测试		2		32

				RC terminal shorted with AS terminal RC与AS连接片短路		The wrong signal be detected by ECU 导致汽车的ECU无法正常侦测调节器的信号		8				The gap is too small between terminal 镶件之间的间隙过小		2		The gap ≥2mm between terminal 镶件之间的间隙≥2mm		High voltage surage test 高压测试		2		32

				The plating of RC terminal is no good and cause poor soldering with IC连接片LI的镀层不良，与IC的LI虚焊或假焊		The wrong signal be detected by ECU 导致汽车的ECU无法正常侦测调节器的信号		8				The surface of termianl don't plating the suitable material 连接片RC的镀层不良		3		Terminal plating Cu （1.5-2um）then tin（3-5um） for good solderbility 镶件表面采用先镀铜（1.5-2um）后镀锡（3-5um）		Pull force test 拉力检测		2		48

				RC terminal can't insert to connector RC无法与插头实配		ECU can't detect RC signal of regulator RC与ECU插头无法连接，导致汽车的ECU无法正常侦测调节器的信号		8				The wrong dimension design of RC terminal  RC的尺寸设计不当		2		Design review : Dimension tolerance design of RC terminal 设计评审：插头设计		CAD verify & Dimension verify after sample finished CAD验证		2		32

		8.P Connector3

		Provide the connection regulator between terminal P and rectifier 调节器IC的P与整流桥的P的连接		P terminal broken and cause open P连接片的断路		Indication lamp warning and alternator output current not enough 导致发电机输出电压偏低		8				Internal terminal broken and cause open 支架内部镶件断路		2		The thickness of terminal = 0.8mm 镶件选用厚度0.8mm		Terminal short test 镶件导通测试		2		32

				The plating of P terminal is no good and cause poor soldering with IC 连接片P的镀层不良，与IC的P虚焊或假焊		Indication lamp flash and alternator output unstable 导致发电机输出电压偏低或不稳定		8				The surface of termianl don't plating the suitable material 连接片P的镀层不良		3		Terminal plating Cu （1.5-2um）then tin（3-5um） for good solderbility 镶件表面采用先镀铜（1.5-2um）后镀锡（3-5um）		Pull force test 拉力检测		2		48

				The hole of position of P connector is not match up to rectifier IC的P与整流桥的连接孔的位置匹配不良		Can't match up with alternator 导致调节器无法正常安装		6				The wrong dimension design of P terminal with rectifier fit hole IC的P与整流桥的连接孔的位置匹配不良		2		Design review : Dimension tolerance design of terminal 设计评审 ；支架的可靠性设计		CAD verify & Dimension verify after sample finished CAD验证		2		24

		9.E Connector2

		Provide the connection regulator between terminal E and ground 调节器IC的E与机壳的连接		E terminal broken and cause open E连接片的断路		Not working with regulator and cause alternator no output 导致调节器不工作，发电机的无输出		8				Internal terminal broken and cause open 支架内部镶件断路		2		The thickness of terminal = 0.8mm 镶件选用厚度0.8mm		Terminal short test 镶件导通测试		2		32

				The plating of E terminal is no good and cause poor soldering with IC 连接片E的镀层不良，与IC的E虚焊或假焊		Alternator output unstable 导致发电机输出电压偏低或不稳定		8				The surface of termianl don't plating the suitable material 连接片E的镀层不良		3		Terminal plating Cu （1.5-2um）then tin（3-5um） for good solderbility 镶件表面采用先镀铜（1.5-2um）后镀锡（3-5um）		Pull force test 拉力检测		2		48

		10.Bush

		Provide the fixed regulator with alternator 与电机端盖的固定		Regulator can't match up with alternator 调节器不能安装		Can't fix regulator with alternator 调节器不能与发电机固定		6				The wrong bush  diameter design 铜垫的直径过小或过大		2		Design review : selection correct diameter design of bush 设计评审 ；支架的可靠性设计		CAD verify & Dimension verify after sample finished CAD验证		2		24

		11.AS Conector 9

		Provide the connection regulator between terminal AS and battery 调节器IC的AS与插头AS连接至电瓶		AS terminal broken and cause open AS连接片的断路		Regulator can't detect the battery voltage 导致发电机无法侦测电瓶的电压		8				Internal terminal broken and cause open 支架内部镶件断路		2		The thickness of terminal = 0.8mm 镶件选用厚度0.8mm		Terminal short test 镶件导通测试		2		32

				The plating of AS terminal is no good and cause poor soldering with IC 连接片AS的镀层不良，与IC的AS虚焊或假焊		Regulator can't detect the battery voltage normally 导致发电机无法正常侦测电瓶的电压		8				The surface of termianl don't plating the suitable material 连接片AS的镀层不良		3		Terminal plating Cu （1.5-2um）then tin（3-5um） for good solderbility 镶件表面采用先镀铜（1.5-2um）后镀锡（3-5um）		Pull force test 拉力检测		2		48

				AS terminal can't insert to connector AS无法与插头实配		Regulator can't detect the battery voltage 导致发电机无法正常侦测电瓶的电压		8				The wrong dimension design of AS terminal  AS的尺寸设计不当		2		Design review : Dimension tolerance design of AS terminal 设计评审：插头设计		CAD verify & Dimension verify after sample finished CAD验证		2		32

		12.Plastic

		Provide fixed and insulation of regulator between terminals, bush and nut 固定及绝缘B+、F、P、E、AS、RC、LI连接片及铜垫和M4螺母		Can't fixed internal terminals,bush and nut		Can't fix regulator with alternator 调节器不能与发电机固定		6				Wrong plastic raw material be selected 塑料的冷热收缩变化过大		2		Plastic material : PPS+30% GF 材料选用PPS+30%GF		Temperature power cycling test 老化试验		2		24

						Can't plug in the connector with vehicle 插头无法容易的安装		6				Wrong plastic raw material be selected 塑料的冷热收缩变化过大		2		Plastic material : PPS+30% GF 材料选用PPS+31%GF		Temperature power cycling test 老化试验		2		24

				Can't provide good insulation 塑料绝缘性能不良		Not working with regulator and cause alternator no output 导致调节器不工作，发电机的无输出		8				The poor insulation raw material be used 塑料绝缘性能不良		2		Plastic material : PPS+30% GF 材料选用PPS+32%GF		Temperature power cycling test 老化试验		2		32

		13.Control IC

		Regulator is working normally and control the output voltage within specification 稳定发电机输出电压，使之在特定的电压范围变化。		Regulator can't work normally 调节器不能正常调节电压。		Alternator no output or low output voltage 不发电或电压偏低		8		*		Hybrid IC abnormally due to damage component or poor soldering 厚膜IC不工作
厚膜内部元器件损伤、脱落或虚焊		2		Design review：Hybrid IC validation IC的可靠性设计		Power temperature power cycling test 老化试验		2		32		Implement 100% thermal cycling (10)  to makesure the quality in first six months of SOP批量前半年100%高低温循环10 次		Quality Dept.
2010 06 30

												Heatsink be destroyed by outside abnormal force and caused hybrid fail 外力导致散热片变形，引起调节器基板断裂		1		Design review : Heak sink design 设计评审：散热片的设计		Power temperature power cycling test 老化试验		2		16

						Alternator lose control and high voltage output 发电机失控，输出电压变高		8		*		The component fail of internal hybrid IC
1. Weak component 
2. EOS by outside and caused component fail
调节器厚膜芯片内部零件失效
1. 零件本身早衰
2. 外部EOS造成零件短路		2		Design review：Hybrid IC validation IC的可靠性设计		Power temperature power cycling test 老化试验		2		32		Implement 100% thermal cycling (10)  to makesure the quality in first six months of SOP批量前半年100%高低温循环10 次		Quality Dept.
2010 06 30

		14.Heatsink

		Provide the good protection and thermal dissipation散热片/保护调节器厚膜芯片与良好散热		Can't protect the internal hybrid IC well		Heatsink be destroyed by outside abnormal force and caused hybrid fail 散热板受外力变形导致IC厚膜破裂		8				Too thin of heat sink thickness 散热板太薄		2		The thickness of heat sink ≥2mm 保证散热板厚度≥2mm		Temperature power cycling test and vibration test  震动和温度循环试验		2		64

												The outline is no good of design 散热板外型设计不良		2		Heat sink and housing are combination by thermal glue 散热板与支架结合使用胶沾合		Temperature power cycling test and vibration test  震动和温度循环试验		3		48

				Can't provide the well thermal dissipation 不能满足散热		Over heat of regulator 调节器温度过高		8				The area of power dissipation is too small 散热面积太小		2		The thermal dissipation area 6400m㎡; The  specimen thermal dissipation area 3500m㎡		Heat dissipation analysis 温升测试		3		48

												The tooth gap of heat sink design is too small散热板散热齿之间的间隙太小，不利于空气流动		2		The tooth gap of heat sink ≥2.6mm 散热齿之间的距离≥2.6mm		Heat dissipation analysis 温升测试		3		48

		Prepared by PD:                                                         Reviewed by Reliability:                                                     Approved by PMT Leader:
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RCL

		Reliability & Robustness Check List

																																																																																																																																																								VERIFICATION METHODS

				IDEAL FUNCTIONS

				a) “RC”signal duty cycle :56% duty to provide regulated voltage of 14.3 ±0.1V        Alternator speed :6000rpm  Alternator Current:5A   Enviromental temperature:25℃  measuring time:5min																																																																																																																																																						1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28

				b) Alternator speed :6000rpm.  Alternator Current:50% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.																																																																																																																																																						Match with connector fixture		Appearance demand		aging test		high voltage test		pull test		Terminal short test 镶件导通测试		CAD check		Temperature coefficient verify test 温度特性测试		Vce TEST
输出级饱和压降		temperature cycling test		salt spray test		cold storage		hot storage		25℃ output characteristic curve		100℃ output characteristic curve		regulator voltage		regulator voltage characteristic		regulator voltage variation with speed		regulator voltage variation with load		Simulated 24 Volt Booster Start		Re-charging of the Battery in vehicle		load dump protection		Stand by Current		Extinguishing the indicator lamp and starting the alternator		Sinusoidal vibration (alternator operational)		Durability Test with integrated speed change		Heat dissipation analysis 温升测试		EMI  test

				c) Alternator speed :12000rpm.  Alternator Current:1A,50% and 90% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.

				d) Alternator speed :1500rpm,6000rpm and 15000rpm.  Alternator Current:50% of rated output.  Ambient test temperature:-30℃,25℃ and  100℃.

				e)Simulated 24 Volt Booster start

				f) )Simulated 16.5 Volt Booster start

				g) Environmental-protection Requirements:WSS-M99P9999-A1

				h) EMC meet ES-XW7T-1A278-AC

				i) No Breaks,Distorsions and Cracks																																																																																																																																																				ERROR STATES

				j) Meet huachuan package requirements

				HIGH IMPACT		5 yrs, 100,000km

						ERROR STATES

																																																																																																																																																										1		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B		B

						BB		bb)AS terminal can't insert to connector AS无法与插头实配																																																																																																																																								BB								BB		X												X

						BA		ba)The plating of AS terminal is no good and cause poor soldering with IC 连接片AS的镀层不良，与IC的AS虚焊或假焊																																																																																																																																						BA										BA										X

						AZ		az)AS terminal broken and cause open AS连接片的断路																																																																																																																																				AZ												AZ												X

						AY		ay)The wrong bush  diameter design 铜垫的直径过小或过大																																																																																																																																		AY														AY														X

						AX		ax)The plating of E terminal is no good and cause poor soldering with IC 连接片E的镀层不良，与IC的E虚焊或假焊																																																																																																																																AX																AX										X

						AW		aw)E terminal broken and cause open E连接片的断路																																																																																																																														AW																		AW												X

						AV		av)The hole of position of P connector is not match up to rectifier IC的P与整流桥的连接孔的位置匹配不良																																																																																																																												AV																				AV														X

						AU		au)The plating of P terminal is no good and cause poor soldering with IC 连接片P的镀层不良，与IC的P虚焊或假焊																																																																																																																										AU																						AU										X

						AT		at)P terminal broken and cause open P连接片的断路																																																																																																																								AT																								AT												X

						AS		as)RC terminal can't insert to connector RC无法与插头实配																																																																																																																						AS																										AS		X												X

						AR		ar)The plating of RC terminal is no good and cause poor soldering with IC连接片LI的镀层不良，与IC的LI虚焊或假焊																																																																																																																				AR																												AR										X

						AQ		aq)RC terminal shorted with AS terminal RC与AS连接片短路																																																																																																																		AQ																														AQ								X

						AP		ap)RC terminal broken and cause open RC连接片的断路																																																																																																																AP																																AP												X

						AO		ao)Nut can't fix or loose easily 螺丝无法安装或安装不紧																																																																																																														AO																																		AO														X

						AN		an)The hole of position of F connector is not match up to brush holder IC的F与碳刷架的连接孔的位置匹配不良																																																																																																												AN																																				AN														X

						AM		am)The plating of F terminal is no good and cause poor soldering with IC 连接片F的镀层不良，与IC的F虚焊或假焊																																																																																																										AM																																						AM										X

						AL		al)F terminal shorted with P terminal F与P连接片短路																																																																																																								AL																																								AL								X

						AK		ak)F terminal broken and cause open F连接片的断路																																																																																																						AK																																										AK												X

						AJ		aj)LI terminal can't insert to connector LI无法与插头实配																																																																																																				AJ																																												AJ		X												X

						AI		ai)The plating of LI terminal is no good and cause poor soldering with IC 支架LI的镀层不良，与IC的LI虚焊或假焊																																																																																																		AI																																														AI										X

						AH		ah)LI terminal shorted with RC terminal LI与RC连接片短路																																																																																																AH																																																AH								X

						AG		ag)LI terminal broken and cause open LI连接片的断路																																																																																														AG																																																		AG												X

						AF		af)The hole of position of B+ connector is not match up to rectifier and brush holder IC的B+与整流桥及碳刷架的B+的连接孔的位置匹配不良																																																																																												AF																																																				AF														X

						AE		ae)The plating of B+ connector is no good and cause poor soldering with IC 支架B+的镀层不良，与IC的B+虚焊或假焊																																																																																										AE																																																						AE										X

						AD		ad)ad)B+ connector open with Capacitance  B+连接片与电容连接片断开																																																																																								AD																																																								AD										X

						AC		ac)B+ connector shorted with AS terminal B+连接片与AS连接片短路																																																																																						AC																																																										AC								X

						AB		ab)B+ connector shorted with P terminal B+连接片与P连接片短路																																																																																				AB																																																												AB								X

						AA		aa)B+ connector shorted with F terminal B+连接片与F连接片短路																																																																																		AA																																																														AA								X

						Z		z)B+ connector broken and cause open B+连接片的断路																																																																																Z																																																																Z												X

						Y		y)Can not be connected with external components不能与外部零件连接																																																																														Y																																																																		Y

						X		x)Abnormal connection between hybrid and housing terminal内部芯片与端子连接不正常

				ⅹ		W		w)Poor insulation of plastic material 塑料绝缘性能不良																																																																										W																																																																						W																																X																		X

				ⅹ		V		v)Plastic material shrinks too large due to temperaturechange 塑料的冷热收缩变化过大																																																																								V																																																																								V						X

						U		u)Can't provide the well thermal dissipation 不能满足散热																																																																						U																																																																										U																																																						X

						T		t)The heat sink bending caused by external force 散热板受外力变形																																																																				T																																																																												T														X

						S		s)Can't plug in with outside connector 不能与外部零件连接																																																																		S																																																																														S														X																																				X

						R		r)Abnormal connect between hybrid circuit and     terminal  内部芯片与端子连接不正常																																																																R																																																																																R								X				X																																						X

				ⅹ		Q		q)Can't provide correct position and reliability fixed 不能提供正确、可靠的安装																																																														Q																																																																																		Q						X								X																																				X

						P		p)Poor filter function 滤波功能不良																																																												P																																																																																				P																																X

						O		o)Can't seal the internal hybrid circuit board 不能密封调节器																																																										O																																																																																						O														X

						N		n)Does Not meet package    Requirements: Part Packaging Data Form huachuan																																																								N																																																																																								N				X

						M		m)Regulator breaks,distorts,cracks.																																																						M																																																																																										M				X

						L		l)Too high EMI to others																																																				L																																																																																												L																																																								X

						K		K)Weak EMI resistant capability																																																		K																																																																																														K																																																								X

						J		j)Cr6+,Pb,Hg,etc.not meet spec																																																J																																																																																																J

				ⅹ		I		i)The alternator can't be able to withstand a jump start with a 16.5Volt battery 电压在16.5V时，不能热启动																																														I																																																																																												NOISE FACTOR						I																																										X

				ⅹ		H		h)The alternator can't be able to withstand a jump start with a 24Volt battery 电压24V时，不能热启动																																												H																																																																																														MANAGEMENT						H																																								X

						G		g)Poor speed regulation 速度特性较差																																										G																																																																																																STRATEGY (NFMS)						G																																				X

						F		f)Poor load regulation 负载特性较差																																								F																																																																																																		Cat		Strategy				F																																						X

						E		e)Output Voltage change range too large base on temperature changing 电压随温度的变化幅度较大																																						E																																																																																																				I		Change Technology				E																X

						D		d) Intermittent Voltage																																				D																																																																																																						II		Apply Parameter Design				D																												X		X		X		X

				ⅹ		C		c) Voltage too High																																		C																																																																																																								III		Upgrade Design Spec.				C																																X

						B		b) Low Voltage																																B																																																																																																										IV		Reduce / Remove Noise				B																												X		X		X		X

				ⅹ		A		a) No Voltage																														A																																																																																																												V		Add Compensation Device				A																																X

																														Metric				Range																																																																																																																VI		Disguise / Divert				High Impact

																																																																																																																																																														X		X				X		X																		X								X		X								X

								NOISE 1:  Piece to Piece Variation																														A		B		C		D		E		F		G		H		I		J		K		L		M		N		O		P		Q		R		S		T		U		V		W		X		Y		Z		AA		AB		AC		AD		AE		AF		AG		AH		AI		AJ		AK		AL		AM		AN		AO		AP		AQ		AR		AS		AT		AU		AV		AW		AX		AY		AZ		BA		BB				NFMS Descriptions

						a)		1.manufacture variation
Capacitance: Assembly dimensions,Capability																						UF , mm				2.2UF±10% 100V 17.5±0.4  11±0.4  6±0.4  10±0.4  0.6±0.4										○														●		●								●																																																																														IV		Capacitance Supplier choice				a)																																																								X

						b)		Cover: Assembly dimensions																						mm				drawing：CT088-33																																●														●																																																																		II		Cover Design				b)														X

						c)		Heatsink:Assembly dimensions																						mm				drawing：CT088-33																																				●						●		●																																																																				II		Heatsink Design				c)														X																																								X

						d)		Bracket-Subsystem  :Assembly dimensions,hole diameter																						mm				drawing：CT088-33																																				●				●																																																																								II		Bracket-Subsystem Design				d)																																X

						a)		2.Assembly variation 
Between  Capacitor and Cover																						N/A				N/A										○																						●		●		○										●																																																																		I		Assembly method ： Adhesive				a)														X																																										X

						b)		Between Hybrid module and Heatsink																						kg				≧15kg				●		●		●		●																										●						●		●																																																																				I		Assembly method ： Adhesive				b)																																																						X

						c)		Between Heatsink and Bracket-subsystem																						kg				≧15kg																																●				●										●																																																																		I		Assembly method ： Adhesive				c)														X																		X

						d)		Between Capacitance and Bracket-subsystem																						kg				≧5kg																																●				●										●																																																																		I		Assembly method ： Adhesive				d)														X

						a)		3.Material variation
Steel:ST12																						N/A				N/A				○																																																		●										●				●				●				●				●						●				●						●				●		●				●		●				IV		Steel Supplier choice				a)								X		X		X

						b)		Copper:H62																						N/A				N/A				○																																																		●										●				●				●				●				●						●				●						●				●		●				●		●				IV		Copper Supplier choice				b)								X		X		X

						c)		Aluminium Alloy:6063-T5																						N/A				N/A																												●														●		●																																																																				IV		Aluminium Alloy Supplier choice				c)																																																						X

						d)		Plastic:PPS+30%GF																						N/A				N/A				○																																●										●		●																																																																IV		Plastic Supplier choice				d)		X				X

								NOISE 2:  Change Over Time

						a)		nuts(Torque Fall);																						mm				M4				○																																												●																																																																IV		nuts Supplier choice				c)		X																														X

						b)		Weld Degradation.																						kg				≧2.5kg				●																																																										●		●								●								●																●						●						●				III		Sealant protection				d)																																X

						c)		Corrosion:Heatsink,Nuts,Connectors																						N/A				N/A				○																												○				●								●						●						●		●		●										●								●										●																								II		Heatsink,Nuts,Connectors Design				e)																						X										X

								NOISE 3: Customer Usage

						a)		Error sinal of RC due to poor connection with motor connector																						mm				drawing：CT088-33				●						●								●		●																				●																																																																								II		Connectors Design				a)								X		X		X																				X																		X

						b)		Assembly Torque Too Low and cause loose of B+terminal																						mm				drawing：CT088-33				●														●		●																																														●																																														II		B+terminal Design				b)								X		X		X																				X

						c)		Assembly Torque Too Low and cause loose of F terminal																						mm				drawing：CT088-33				●														●		●																																																																●																												II		F terminal Design				c)								X		X		X																				X

						d)		Assembly Torque Too Low and cause loose of P terminal																						mm				drawing：CT088-33						●																																																																																																										II		P terminal Design				d)								X		X		X																				X

						e)		Assembly Torque Too Low and cause loose of E terminal																						mm				drawing：CT088-33				●														●		●																																																																																				●								II		E terminal Design				e)								X		X		X																				X

								NOISE 4:  External Environment

						a)		dust,mud,stone																						N/A				N/A				○		○																																																																																																										III		Plastic protection				a)

						b)		salt																						N/A				N/A				○																												○				○								○						○						○		○		○										○								○										○																								III		Parts are e-coated				b)																						X

						c)		humidity																						N/A				N/A				○																												○				○								○						○						○		○		○										○								○										○																								III		Sealant protection				c)

						d)		ice/snow,rain/water																						N/A				N/A				○																												○				○								○						○						○		○		○										○								○										○																								III		Sealant protection				d)

						e)		high/low temperature																						N/A				N/A				○																												○				○								○						○						○		○		○										○								○										○																								IV		Plastic Supplier choice				e)																				X				X		X

						f)		chemical																						N/A				N/A				○																												○				○								○						○						○		○		○										○								○										○																								III		Parts are e-coated				f)

								NOISE 5:  System Interaction

						a)		Match Between Wires And Plug																						N/A				N/A				●																																●										●																												●																		●																		●								b)		X

						b)		PCM Signal																						N/A				N/A				●						○																														●																												●		●		●		●												●		●		●		●																										c)		X

						c)		Regulator Assembly Bolt Type And Torque																						n				Customer use				●																																																																																																																		d)														X

						d)		B+ Terminal Nut Type And Torque																						n				Customer use				●																																																														●																																																				e)														X

						e)		F   Terminal Nut Type And Torque																						n				Customer use				●																																																																														●		●																																		f)														X

						f)		P Terminal Nut Type And Torque																						n				Customer use						●																																																																																												●																				h)														X

						g)		Regulator IC design																						n				Customer use				●		●		●		●		●		●		●		●		●																																																																																																		i)																X		X		X				X		X		X		X		X		X		X		X		X		X

																														N/A				N/A

				Prepared by PD:                                                         Reviewed by Reliability:                                                     Approved by PMT Leader:
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DVP&R

		CHANGAN FORD Mazda长安福特马自达						Design/Production Verification Plan And  Report设计/生产 验证计划和报告

		System 系统				Assembly 总成		Confirmed by engineer 工程师确认		Supplier						PD in CFMA				Confirmed by manager 经理确认		Supplier				PD in CFMA

		Subsystem 子系统				Component 零部件件号				PAT in CFMA

																						T&D in CFMA				VE in CFMA

		Program 项目				Latest Design Level

								Test Results		Design Level Tested		Sample Size				Start Timing				Completion Timing				Test Equipment		Test Location		Remark

		Item		Test/Name Source		Acceptance Criteria						样件数				开始时间				完成日期				测试设备		测试地点		备注

		序号		测试项目名称		接收标准		测试结果		测试工程等级		Req.		Tested		Sched		Actual		Sched		Actual

												要求		实测		计划		实际		计划		实际

		1		Component test																								Supplier/PD engineer

		1.1		Connector dimension and contact resistance 插头安装尺寸及连接阻抗		Meet customer drawing and specification 尺寸应符合图纸要求及客户提供的规格要求						32		32		7-20		7-21		7-21		7-21		Callipers, projecter, 3D and guage 卡尺、投影仪、三坐标测量仪、万用表或专用治具检查。		manufactory厂内

		1.2		Appearance test		Good match up with alternator, no damage, crack, bend and so on.装配正确，密封性良好零件齐全无破损、变形、裂纹、等缺陷						32		32		7-21		7-21		7-21		7-21		Visual inspection 目视		manufactory厂内

		1.3		Aging test 塑料件耐温度（老化试验）		Storage in 180℃/2 hours . Can meet the drawing specification 高温180℃储存2H尺寸应符合图纸要求						8		8		7-22		7-23		7-23		7-24		Callipers, projecter, 3D and guage 卡尺、投影仪、三坐标测量仪或专用治具检查。		manufactory厂内

		1.4		High voltage test 高压测试		1000V leakage current ≤0.5uA 1000V测试漏电≤0.5uA						32		32		7-24		7-24		7-24		7-24		Voltage surge tester 反向漏电测试仪		manufactory厂内

		1.5		Pull test 拉力测试		Soldering adhesion with terminal > 3kg 焊在镶件的引线能承受3kg的垂直拉力						8		8		7-24		7-24		7-24		7-24		Pull tester 拉力机		manufactory厂内

		1.6		Open/short test 镶件导通测试		Meet customer drawing 测试调节器支架的导通性能						32		32		7-25		7-25		7-25		7-25		DVM 万用表		manufactory厂内

		1.7		CAD测试 CAD check		Meet customer drawing 检测样品和图纸的一致性						32		32		7-25		7-25		7-25		7-25		CAD 电脑CAD工具		manufactory厂内

		1.8		Temperature coefficient test 温度特性测试		（-7）mV/℃﹋0mV/℃ at test condition -40℃,25℃,+105℃ 量测-40℃,25℃,+105℃的调节电压,计算调节电压与温度的变化率在（-7）mV/℃﹋0mV/℃之间。						32		32		7-7		7-7		7-8		7-8		High and Low Temperture Chamber高低温箱		manufactory厂内

		1.9		Saturation voltage of output device 
输出级饱和压降		Vce≦1.2V@IF-E=6A						32		32		7-2		7-2		7-3		7-3		Power supply 直流电源		manufactory厂内

		1.10		forward diode drop		Vd≦1.5V@I=6A						32		32		2010-1-3		2010-1-3		2010-1-3		2010-1-3		Power supply 直流电源		manufactory厂内

		1.11		Temperature power cycling test高低温循环试验（发电机工作）		High temp.：135℃±2℃ 
low temp.：-40℃  
H temp. duration：25min with power load 50%
L temp. duration：25min
Rise time ：5min with power load 50%
Falling time ：5min . 
Cycle times：500
Regulator can meet customer specification after temperature power cycling test						8		8		7-12		7-14		8-10		8-12		High and Low Temperture Chamber高低温箱		manufactory厂内

		1.12		Salt spray test盐雾试验（发电机不工作）		Test duration time 试验时间：300 hours
Salt consistency盐浓度： 5% NaCl
Spray time 喷雾时间：  6min/h						8		8		7-11		7-11		7-24		7-24		Salt Spray Chamber盐雾室		manufactory厂内

		1.13		Low temp. storage低温储存试验		-40℃±3℃、8h 
Meet customer drawing and specification after test 进行试验，试验后，恢复到室温，性能应符合产品图规定。						8		8		7-12		7-12		7-12		7-12		High and Low Temperture Chamber高低温箱		manufactory厂内

		1.14		High temp. storage 高温储存试验		以105℃±3℃、72hMeet customer drawing and specification after test 进行试验，试验后，恢复到室温，性能应符合产品图规定。						8		8		7-5		7-5		7-9		7-9		High Temperture Chamber高温箱		manufactory厂内

		1.15		The force between connector and terminal pin插头拔脱力		Meet customer requirement
SAE/USCAR-2						8		8		2010-1-20		2010-1-20		2010-1-20		2010-1-20		拉力机Pull tester		manufactory厂内

		¼

		2		System Test																								Supplier/PD engineer

		2.1		25℃输出特性     25℃ output characteristic curve		发电机25±3°C环境下，RC占空比为56%，发电机端电压为13.5 ± 0,05V时输出。
 Ambient temperature: 25± 3°C
 "RC" signal duty cycle: 56% duty cycle to provide regulated voltage of 14.3± 0,1V Confirm regulated voltage prior to test start using 5 Amp load.
Alternator voltage: 13.5V ± 0.05V						32		32		7-15		7-16		7-16		7-16		Alternator tester
发电机测试台		manufactory厂内

		2.2		100℃输出特性
100℃ output characteristic curve		发电机100±3°C环境下，RC占空比为45%，发电机端电压为13 ± 0.05V时输出。
 Ambient temperature: 80±3°C
 "RC" signal duty cycle: 45% duty cycle to provide regulated voltage of 13.8± 0,1V Confirm regulated voltage prior to test start using 5 Amp load.
Alternator voltage: 13V ± 0.05V						32		32		7-16		7-16		7-17		7-16		Alternator tester
发电机测试台		manufactory厂内

		2.3		调节电压
regulator voltage		6000rpm、5A，"RC" signal duty cycle:  56%duty cycle						32		32		7-2		7-2		7-3		7-3		Alternator tester
发电机测试台		manufactory厂内

		2.4		调节电压温度特性
regulator voltage characteristic		6000rpm、5A，"RC" signal duty cycle: 45% and 56%、72%duty cycle						32		32		7-2		7-2		7-3		7-3		Alternator tester
发电机测试台		manufactory厂内

		2.5		调节电压转速特性
regulator voltage variation with speed		1500rpm、6000rpm、15000rpm，
50% of rated output，25℃
"RC" signal duty cycle: 45% and 56%、72%duty cycle						32		32		7-2		7-2		7-3		7-3		Alternator tester
发电机测试台		manufactory厂内

		2.6		调节电压负载特性
regulator voltage variation with load		12000rpm，
1A、50% and 90% of rated output，
"RC" signal duty cycle: 45% and 56%、72%duty cycle						32		32		7-2		7-2		7-3		7-3		Alternator tester
发电机测试台		manufactory厂内

		2.7		24V启动
Simulated 24 Volt Booster Start		发电机能承受30秒启动
The alternator must be fully functional after the test						8		8		7-20				7-21				Alternator tester
发电机测试台		manufactory厂内

		2.8		再充电
Re-charging of the Battery in vehicle		发电机应能承受16.5V DC反充电2小时（不运转）
The alternator must be able to withstand the connection of a battery charger with  voltage up to 16,5V DC to the battery terminals for 2 hours						8		8		7-21				7-22				Alternator tester
发电机测试台		manufactory厂内

		2.9		抛负荷试验
load dump protection		12000rpm，
100% of rated output，25℃
100 times						8		8		7-9		7-9		7-10		7-10		Alternator tester
发电机测试台		manufactory厂内

		2.10		漏电电流
Stand by Current		漏电电流不大于0.1mA
The total measured alternator KOL current must be less than 0.1mA						8		8		7-22		7-22		7-22		7-22		Alternator tester
发电机测试台		manufactory厂内

		2.11		发电机始动熄灯转速
Extinguishing the indicator lamp and starting the alternator		发电机灯熄灭转速小于1100rpm
Generation must occur before 1100 alternator RPM						32		32		7-2		7-2		7-2		7-2		Alternator tester
发电机测试台		manufactory厂内

		2.12		正弦振动（发电机不运作）Sinusoidal vibration (alternator operational)		样品用夹具固定在振动台在三个互相垂直的轴线方向上依次接受振动.试验条件见表10调节电压与温度的变化率(℃/mV)Samples were fixed on the vibration fixture in the three different axis direction, Test conditions shown in Table 10 ( voltage and temperature change rate (℃ / mV))						8		8		7-11		7-11		7-14		7-14		Vibrability table
振动台		manufactory厂内

		2.13		4.4.3
变速耐久试验Durability Test with integrated speed change		Environment temperature:95℃
Condition:2000`15000r/min,24A and 80A output，
Work time: 1500hr
After the test, ALT should meet  all functional.
在95℃的环境中，以2000`15000r/min,
在30%I.max 和& I.max 之间变换负载状态下进行1500hr						1		1		7-21		7-20		9-25		9-25		High durability tester
高温耐久试验台		manufactory厂内

		2.14		Heat dissipation analysis 温升测试		105℃ ambient temp. Alternator Full load with 6000RPM, then check the thermal of heatsink. The heatsink temp can't over 160 ℃ when thermal balance						1		1		9-10		9-10		9-12		9-13		High durability tester
高温耐久试验台		manufactory厂内

		2.15		EMI  test		Meet customer requirement 根据华川的要求，请华川帮忙试验																				委托华川做

		2.16		Temperature  Stability test		Meet customer requirement
ES-XW4U-10C359						8		8		2010-1-5		2010-1-6		2010-1-6		2010-1-6		High and Low Temperture Chamber高低温箱		manufactory厂内

		2.17		Transient Voltage		Meet customer requirement
ES-XW4U-10C360						8		8		2010-1-8		2010-1-8		2010-1-8		2010-1-8		High and Low Temperture Chamber高低温箱		manufactory厂内

		2.18		Humidity test		Meet customer requirement
ES-XW4U-10C362						8		8		2010-1-10		2010-1-10		2010-1-10		2010-1-10				委托华川做

		2.19		Operational  life		Meet customer requirement
ES-XW4U-10C363						8		8		12-26		12-25		2010-1-20		2010-1-20		High and Low Temperture Chamber高低温箱
Alternator tester		manufactory厂内

		2.20		Operation W/O Battery		Meet customer requirement
ES-XW4U-10C364						8		8		2010-1-10		2010-1-10		2010-1-10		2010-1-10		Alternator tester
发电机测试台		manufactory厂内

		2.21		Reverse  Battery		Meet customer requirement
ES-XW4U-10C365						8		8		2010-1-11		2010-1-11		2010-1-11		2010-1-11		Alternator tester
发电机测试台		manufactory厂内

				Vehicle attribute Test																								PAT engineer

		¼

		3

		3.1

		3.2

		3.3

		¼

		备注：PD主要负责零件/系统级试验需求的提出和签收，PAT主要负责整车属性级试验需求的提出和签收。

		Remark: PD is mainly responsible for component/system test request and sign-off, PAT is manily responsible for vehicle attribute test request and sign-off.





RDM

				Reliability & Robustness Demonstration Matrix

						Program:

						Project:

						System:								Team Lead:								Edit Date:

						Useful Life Period:								Supplier Lead:								Revise date:

						CPSC:

						Sub-System/Component:

				VM #		Verification Methods (VM) Description		VM Target		High Impact Error Description		High Impact Noise factors				Range		Metric		Demonstrated Result		Risk (R/Y/G)		Issues		Comp. Date

				1		aging test		(drawing：CT088-33）		Can't fix regulator with alternator 调节器不能与发电机固定

										Wrong plastic raw material be selected 塑料的冷热收缩变化过大

				2		high voltage test		(drawing：CT088-33）		Abnormal connection between hybrid and housing terminal内部芯片与端子连接不正常

										B+ connector shorted with F terminal B+连接片与F连接片短路

										B+ connector shorted with P terminal B+连接片与P连接片短路

										B+ connector shorted with AS terminal B+连接片与AS连接片短路

										LI terminal shorted with RC terminal LI与RC连接片短路

										F terminal shorted with P terminal F与P连接片短路

				3		镶件导通测试    Terminal short test		(drawing：CT088-33）		Abnormal connection between hybrid and housing terminal内部芯片与端子连接不正常

										B+ terminal broken and cause open AS连接片的断路

										LI terminal broken and cause open LI连接片的断路

										F terminal broken and cause open F连接片的断路

										RC terminal broken and cause open RC连接片的断路

										P terminal broken and cause open P连接片的断路

										E terminal broken and cause open E连接片的断路

										AS terminal broken and cause open AS连接片的断路

				4		CAD check		(drawing：CT088-33）		Can't seal hybrid of regulator不能密封调节器

										Can't correction and easily fit with alternator 不能提供正确、可靠的安装

										不能与外部零件连接
Can not be connected with external components

										Heatsink be destroyed by outside abnormal force散热板受外力变形

										The hole of position of B+ connector is not match up to rectifier and brush holder IC的B+与整流桥及碳刷架的B+的连接孔的位置匹配不良

										The wrong dimension design of LI terminal  LI的尺寸设计不当

										The hole of position of F connector is not match up to brush holder IC的F与碳刷架的连接孔的位置匹配不良

										Nut can't fix or loose easily 螺丝无法安装或安装不紧

										The wrong dimension design of RC terminal  RC的尺寸设计不当

										The hole of position of P connector is not match up to rectifier IC的P与整流桥的连接孔的位置匹配不良

										The wrong bush  diameter design铜垫的直径过小或过大

										The wrong dimension design of AS terminal  AS的尺寸设计不当

				5		regulator voltage		6000rpm、5A，"RC" signal duty cycle:  56%duty cycle		No Voltage

										Low Voltage

										Voltage too High

										Intermittent Voltage

										filter function abnormality 滤波功能不良

										Can't provide good insulation 塑料绝缘性能不良

				6		Simulated 24 Volt Booster Start		The alternator must be fully functional after the test		Can't key on and no voltage output ,
 voltage @ 24V   电压在24V时.不能热启动

				7		Re-charging of the Battery in vehicle		The alternator must be able to withstand the connection of a battery charger with  voltage up to 16,5V DC to the battery terminals for 2 hours		Can't key on and no voltage output ,
 voltage @ 16.5V   电压在16.5V时.不能热启动

				8		Sinusoidal vibration (alternator operational)		样品用夹具固定在振动台在三个互相垂直的轴线方向上依次接受振动.试验条件见表10调节电压与温度的变化率(℃/mV)
Samples were fixed on the vibration fixture in the three different axis direction, Test conditions shown in Table 10 ( voltage and temperature change rate (℃ / mV))		Can't correction and easily fit with alternator 不能提供正确、可靠的安装

										Abnormal connection between hybrid and housing terminal内部芯片与端子连接不正常

										不能与外部零件连接
Can not be connected with external components

										Can't provide good insulation 塑料绝缘性能不良

				Prepared by PD:                                                         Reviewed by Reliability:                                                     Approved by PMT Leader:
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Market & Application 3 
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Market & Application in Passenger Vehicles 

演示者
演示文稿备注
乘用车
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Market & Application in Commercial Vehicles 

演示者
演示文稿备注
商用车
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Market & Application of Diodes 

演示者
演示文稿备注
二极管
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Market & Application of Plastic Parts 
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Quality Control 4 
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专业且种类齐全的测试设备，为产品的质量护航 

Temp. Cycling Tester  Vibration Tester 

Rectifier PTC Tester 

Alt. Durability Tester 

 PTC  Tester 

Salt Spray Tester 

Validation Capability 1# 

 Humidity Tester 3D Measurement 
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High Temperature Reverse  
Bias Tester 

Video Microscope 

Thermal Shock Tester 

Capacity Discharge Tester 

X-Ray Tester 

Plating Thickness Tester  

专业且种类齐全的测试设备，为产品的质量护航 

Validation Capability 2# 

ISO7637  and ESD Tester 

2.5D Measurement 
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MILESTONES OF QUALITY CONTROL 

2004 Phase in ERP 

2007 TS16949 certificate 

2008 Phase in OA 
Implement TPS 

2010 ISO14001 and OHSAS18001 

2017 IATF16949 certificate 

2015 Pass VALEO QIP/EVAL Verification 

Phase in GD&T 

Phase in MES  

2016 Pass PSA/BorgWarner Verification 
 

Implement DOE 

2012 Build Automated Streamline 

Pass BOSCH P1 Verification 

Q ua l i t y  Co nt ro l  Sy s tem  

2018 Implement BIQS system （10 
modules ） 

2019 Phase in PLM system 

2021 Build CCL for core materials   

Upgrade MES system 

Phase in SRM system 
Improve process & experience 
database of FA 

2020 Run intelligent workshop Lv2 

CNAS17025 certificate 

BEGIN 
-NING 

DEVELOP 
-MENT 

IMPROVE 
-MENT 
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