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Road vehicles — Component test methods for electrical 

disturbances from narrowband radiated electromagnetic energy — 

Part 10: Immunity to conducted disturbances in the extended 

audio frequency range 

1 Scope 

This  par t  of  ISO 11452 specif ies  a  conducted vol tage tes t  method and procedure  for  

determining the  immunity of  e lectronic  components  of  passenger  cars  and commercial  

vehicles ,  regardless  of  the  propuls ion system (e .g .  spark- igni t ion engine,  d iesel  

engine,  e lect r ic  motor) .  The method is  appl ied to  each individual  device  under  tes t  

(DUT) lead and is  appl icable  to  a l l  power  and output  leads ,  as  wel l  as  low frequency 

analogue leads .  The method is  par t icular ly useful  in  evaluat ing DUTs with  acoust ic  

or  v is ib le  d isplay funct ions .  

1 .適用範圍  

本標準規定傳導電壓試驗方法及程序，以判定與推進系統無關 (如點火引擎、柴油

引擎、電動馬達 )之小客車及商用車的電子組件免疫力。本方法適用各個獨立待測

裝置，並可適於所有電源及輸出引線，亦適於低頻類比引線，並對具聲音或影像顯

示功能之待測裝置的評估特別有用。  

The dis turbances  considered in  th is  par t  of  ISO 11452 are  l imited to  cont inuous  

narrowband e lectr ic  vol tage waveforms.  

本標準所考量之擾動僅限連續窄頻電壓波形。  

2  Normat ive  references  

2 .引用標準  

The fol lowing referenced documents  are  indispensable  for  the  appl icat ion of  th is  

document .  For  dated references ,  only the  edi t ion c i ted  appl ies .  For  undated references ,  

the  la tes t  edi t ion of  the  referenced document  ( including any amendments)  appl ies .  

下列標準因本標準所引用，成為本標準之一部分。下列引用標準適用最新版 (包括

補充增修 )。  

ISO 11452-1,  Road vehicles  — Component  tes t  methods  for  e lectr ical  d is turbances  

from narrowband radiated e lectromagnet ic  energy — Part  1:  General  pr inciples  and 

terminology 

CNS 15207-1 道路車輛—窄頻輻射電磁能量之電擾動組件試驗法—第 1 部：通則及

詞彙  

3 Terms and def ini t ions  

3 .用語及定義  

For  the  purposes  of  th is  document ,  the  terms and def ini t ions  given in  ISO 11452-1 
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apply.  

下列用語及定義適用於本標準。  

4  Test  condi t ions  

4 .試驗條件  

The appl icable  f requency range of  the  tes t  method is  15 Hz to  250 kHz.  

本試驗方法適用之頻率範圍為 15 Hz～ 250 kHz。  

The user  of  th is  par t  of  ISO 11452 shal l  specify the  tes t  sever i ty  level  or  levels  over  

the  f requency bands.  Typical  tes t  levels  are  g iven for  information purposes  in  Annex 

A.  

本標準的使用者應對整個頻帶指定嚴酷位準，典型之試驗位準於附錄 A 給定以供參

考。  

S tandard tes t  condi t ions  are  g iven in  ISO 11452-1 for  the  fol lowing:  

— tes t  temperature;  

— supply vol tage;  

— dwell  t ime;  

— test  s ignal  qual i ty .  

Unless  o therwise  specif ied ,  the  to lerance on al l  parameters  is  ±  10 %.  

於 CNS 15207-1 規定如下標準試驗條件：  

— 試驗溫度；  

— 供應電壓；  

— 駐留時間；  

— 試驗信號品質。  

除非另外指定，所有參數之許可差為 ± 10 %。  

5  Test  locat ion 

5 .試驗場地  

For  the  f requency range of  th is  tes t ,  there  are  no specia l  grounding or  shield ing 

requirements .  

基於本試驗之頻率範圍，無特殊接地或屏蔽要求。  

6  Test  apparatus  

6 .試驗設備  

6 .1  General  

6 .1  通則  

The pr imary funct ional  requirement  is  that  the  apparatus  provide a  source  impedance 

of  less  than 0 ,5  Ω  f rom 15 Hz to  50 kHz and less  than or  equal  to  2  Ω  f rom 50 

kHz to  250 kHz at  the  s ignal  source  ( i .e .  a t  the  output  of  the  isola t ion t ransformer)  

over  the  tes t  f requency range.  Annex B detai ls  a  procedure  for  ver i fying the  source  

impedance of  the  tes t  apparatus .  The f requency range of  the  apparatus  used for  the  

tes t  shal l  meet  the  tes t  p lan f requency range requirements .  

主要功能要求為設備可在整個試驗頻率範圍於信號源 (即隔離變壓器之輸出端 )提供

小於 0.5Ω (15 Hz～ 50 kHz)及小於等於 2Ω (50 kHz～ 250 kHz)之源阻抗，附錄 B 詳
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述驗證試驗設備源阻抗之程序，試驗所用設備之頻率範圍應符合試驗計畫頻率範圍

要求。  

NOTE 1 The upper  f requency l imit  for  the  apparatus  in  6 .2 .1 ,  6 .2 .2  and 6 .2 .3  can be  

reduced in  accordance with  the  user’s  f requency range requirements .  

備考 1.  6 .2 .1、 6.2 .2 及 6.2 .3 之設備頻率上限可依使用者的頻率範圍要求降低。  

NOTE 2 I t  is  recognized that  o ther  types  of  apparatus  can produce equivalent  s ignals ,  

e .g .  a  power  osci l la tor  can replace the  osci l la tor  and ampli f ier ,  a  power  operat ional  

ampli f ier  can replace the  ampli f ier  and power  supply,  e tc .  

備考 2.  其他種類之設備，只要能產生相同之信號，亦可使用，如功率震盪器可替

代震盪器及放大器，功率運算放大器可替代放大器及電源供應器等。  

The tes t  apparatus  consis ts  of  the  fo l lowing:  

— an audio  osci l la tor  or  s ignal  generator ,  

— an extended range audio  amplif ier ,  

— an isola t ion t ransformer ,  

— a vol tage measur ing ins trument ,  

— a current  measur ing ins trument ,  

— a power  supply,  and 

— a capaci tor .  

試驗設備包含如下：  

— 音頻震盪器或信號產生器，  

— 延伸範圍之音頻放大器，  

— 隔離變壓器，  

— 電壓量測儀器，  

— 電流量測儀器，  

— 電源供應器，及  

— 電容。  

6 .2  Apparatus  

6 .2  設備  

6 .2 .1  Audio osci l la tor ,  15 Hz to  250 kHz frequency range.  

6 .2 .1  音頻震盪器，頻率範圍為 15 Hz～ 250 kHz。  

6 .2 .2  Audio power  amplif ier ,  15 Hz to  250 kHz f requency range;  50 W output  power  

minimum with  output  impedance equal  to  or  less  than 2 ,0  Ω  (capable  of  

del iver ing 50 W into  a  0 ,5  Ω  res is t ive  load connected across  the  specif ied 

isola t ion t ransformer  secondary) .  

6 .2 .2  音頻功率放大器，頻率範圍為 15 Hz～ 250 kHz；最小輸出功率為 50 W，其輸

出阻抗等於小於 2.0  Ω (足以傳遞 50 W 至與指定隔離變壓器二次側並聯之 0.5  

Ω電阻性負載 )  

The amplif ier  shal l  be  capable  of  operat ing open c ircui t  without  damage.  

放大器應可於開路中操作而無損毀。  

6 .2 .3  Isola t ion t ransformer ,  15 Hz to  250 kHz frequency range;  4 :1  impedance ra t io ;  
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secondary as  connected shal l  be  capable  of  handl ing the  to ta l  lead (supply plus  

tes t  s ignal)  current  f low without  sa turat ing the  core .  

6 .2 .3  隔離變壓器，頻率範圍為 15 Hz～ 250 kHz；阻抗比為 4:1；連接之二次側應足

以承受全部引線 (電源供應加上試驗信號 )電流，且其磁芯不飽和。  

NOTE I t  has  been ver if ied that  a t  leas t  one commercial ly  avai lable  30 Hz to  250 

kHz t ransformer  sa t isf ies  the  extended f requency requirements  of  th is  par t  of  ISO 

11452.  

備考：至少一型商用變壓器經驗證可用於 30 Hz～ 250 kHz，以滿足本標準的頻

率延伸要求。  

6 .2 .4  Vol tage measur ing ins t rument ,  i .e .  osci l loscope,  a .c .  vol tmeter ,  or  o ther  sui table  

high impedance meter .  

6 .2 .4  電壓量測儀器，即示波器、交流電表、或其他適用之高阻抗表。  

6 .2 .5  Current  measur ing ins trument ,  i .e .  negl ig ible  ser ies  impedance inducing probe 

with  appropr ia te  magni tude capabi l i ty .  

6 .2 .5  電流量測儀器，即具適當讀值大小且可忽略串聯阻抗之感應探針。  

NOTE A cl ip-on Hal l  effect  probe is  sui table .  

備考：夾式霍爾效應探針適用。  

6 .2 .6  The power  supply def ined in  ISO 11452-1 shal l  be  used for  th is  tes t  method.  

6 .2 .6  CNS 15207-1 定義之電源供應器應用於本試驗方法。  

6 .2 .7  A 100 μF capaci tor  may be used ( for  l ines  other  than power  l ines)  to  shunt  the  

source  end of  the  isola t ion t ransformer  to  ground i f  d if f icul ty is  encountered in  

obta ining suff ic ient  tes t  vol tage.  

若難以獲得足夠試驗電壓時，可使用 100 μF 電容 (對非電源線 )將隔離變壓器之

一次側並聯接地。   

Ver if icat ion shal l  be  made that  des ired s ignals  are  not  excess ively dis turbed by 

the  inclus ion of  the  100 μF capaci tor .  

應執行驗證以確認所需信號未被 100 μF 過渡干擾。  

7  Test  se t-up 

7 .試驗設置  

The tes t  se t-up is  shown in  Figure  1 .  A d.c .  power  amplif ier  that  sa t isf ies  the  source  

impedance requirement  of  th is  par t  of  ISO 11452 and can supply the  power  required 

by the  DUT may be subst i tu ted  for  the  power  ampli f ier  and isola t ion t ransformer  for  

power  supply lead tes t ing.  

試驗設置參照圖 1。滿足本標準之源阻抗要求，並可供應待測裝置所需功率之直流

功率放大器，可替代電源供應引線試驗中之功率放大器及隔離變壓器。  
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Figure  1  — Test  se t-up for  measur ing conducted immunity,  15 Hz to  250 kHz 

圖 1 傳導免疫力量測之試驗設置， 15 Hz～ 250 kHz 

 

 

 

Key 

1  audio  osci l la tor   

2  tes t  wire   

3  connect ion to  power  supply or  sensor  or  load  

4  ground wire   

5  capaci tor  (see  6 .2 .7)   

6  vol tage measur ing ins trument  

7  current  probe 

8  device  under  tes t  (DUT) 

9  current  measur ing ins trument  

10 power  amplif ier  

11 isola t ion t ransformer  

說明  

1 .  音頻震盪器  

2 .  試驗纜線  

3 .  連接至電源供應器或感應器或負載  

4 .  接地纜線  



－ 6－  

 

CNS  ,   

5.  電容 (參照 6.2 .7)  

6 .  電壓量測儀器  

7 .  電流探針  

8 .  待測裝置 (DUT) 

9 .  電流量測儀器  

10 .  功率放大器  

11 .  隔離變壓器  

 

8  Test  method 

8 .實驗方法  

8 .1  General  

8 .1  通則  

For  the  f requency range of  th is  tes t ,  the  impedances  seen by the  s ignal ,  load and 

power  supply leads  are  general ly  known and can be  t reated as  lumped constants .  In  

th is  tes t ,  a  wide range audio  vol tage source  is  coupled through a  t ransformer  in  

di f ferent ia l  mode to  each specif ied pin  of  the  DUT. The s ignal  source impedance 

must  be  low in  comparison to  the  impedance of  the  c ircui t  being tes ted.  Exper ience 

has  shown that  a  s ignal  source  impedance as  def ined in  Clause  6  is  adequate  for  

the  tes t .  The DUT should be connected such that  i t  wi l l  operate  in  i ts  normal  

manner .  Actual  loads  and sources  should be  used where  appropr ia te  or  may be 

s imulated .  

在本試驗之頻率範圍，由信號、負載及電源供應器引線側觀測之阻抗通常為已知

且視為集總常數。本試驗中之寬範圍音頻電壓源藉由變壓器以差模方式耦合至待

測裝置之各指定接腳，相較之下，信號源阻抗須低於試驗電路阻抗，經驗顯示第

6 節定義之信號源阻抗適用於本試驗。待測裝置須於正常方式連接操作，實際負

載及電源須適當使用或可用模擬。  

Fi l ters  incorporated in to  DUTs may experience excessive and potent ia l ly  damaging 

current  f low.  To prevent  th is  type of  over  s t ress  in  the  DUT,  a  current  probe is  

included in  the tes t  se t -up.  

含濾波器之待測裝置可能遭遇過量及潛在之破壞性電流，為預防待測裝置之此類

過度應力，試驗設置中包含電流探針。  

The impedance character is t ics  of  the  DUT l ine  being tes ted may cause  dis tor t ion to  

the  tes t  s ignal .  This  complicates  the  use  of  an a .c .  vol tmeter .  A method of  

address ing th is  phenomenon is  included in  the  tes t  procedures .  

試驗用之待測裝置線束阻抗特性可能造成試驗信號失真，故使用交流電壓表會使

測試較複雜，且此現象之處理方法包含於試驗程序中。  

8 .2  Test  p lan 

8 .2  試驗計畫  

Pr ior  to  performing the tes ts ,  a  tes t  p lan  shal l  be  generated  which shal l  include:  

— tes t  se t -up;  
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— frequency range;  

— tes t  f requencies  or  s tep s izes ;  

— DUT leads  to  be tes ted;  

— DUT mode of  operat ion;  

— DUT acceptance cr i ter ia ;  

— test  sever i ty  levels ;  

— DUT monitor ing condi t ions;  

— tes t  repor t  content .  

執行試驗前，應擬定試驗計畫且應包含下列項目：  

— 試驗設置；  

— 頻率範圍：  

— 試驗頻率或步階大小；  

— 試驗用之待測裝置引線；  

— 待測裝置操作模式；  

— 待測裝置判定基準；  

— 試驗嚴酷位準；  

— 待測裝置監控條件；  

— 試驗報告內容。  

8 .3  Test  procedure  

8 .3  試驗程序  

8 .3 .1  Power  supply vol tage  

8 .3 .1  電源供應電壓  

The system power  supply vol tage shal l  be  se t  as  specif ied in  the  tes t  p lan and 

shal l  be  measured a t  the  DUT to  account  for  vol tage drop in  the  isola t ion 

t ransformer  secondary winding.  

系統電源供應電壓應依試驗計畫設定，並於待測裝置處量測，以測得隔離變壓

器二次側之壓降。  

NOTE The vol tage drop across  the  t ransformer  secondary can become s ignif icant  

a t  h igher  currents .  

備考：對於大電流而言，通過變壓器二次側之壓降可能變得顯著。  

8 .3 .2  Audio  osci l la tor  

8 .3 .2  音頻震盪器  

The audio osci l la tor  shal l  be  tuned through the  required f requency range as  

specif ied in  the  tes t  p lan.  

應依試驗計畫規定對整個所需頻率範圍調整音頻震盪器。  

8 .3 .3  Test  s ignal  in ject ion 

8 .3 .3  試驗信號注入  

The in jected  s ignal  level  shal l  be  progressively increased toward the level  

specif ied in  the  tes t  p lan.  

應漸進增加注入信號位準至試驗計畫指定之位準。  
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Alternat ively,  the  tes t  s ignal  may be held  a t  a  specif ied  tes t  level  and,  i f  an  

effect  on the DUT is  detected ,  the  tes t  vol tage reduced to  determine the 

threshold .  

或以另一方式，試驗信號維持在一指定試驗位準，當偵測到對待測裝置產生影

響時，降低電壓以判定臨限值。  

The lead current  shal l  be  s imultaneously monitored to  ensure  that  the  in jected  

tes t  current  does  not  exceed a  root  mean square  current ,  I r m s ,  of  1  A.  

應同時監控引線電流以確保試驗注入電流之均方根值 ( I r m s )不超過 1 A。  

8 .3 .4  DUT monitor ing 

8 .3 .4  待測裝置之監控  

The DUT shal l  be  monitored for  malfunct ion,  degradat ion of  performance or  

devia t ion of  parameters  beyond to lerances  indicated in  the  apparatus  

specif icat ion or  the  tes t  p lan.  

待測裝置應被監控，以確認是否有故障、功能劣化或參數之變異超出設備規格

或試驗計畫之許可差。  

8 .3 .5  Test  s ignal  ampli tude 

8 .3 .5  試驗信號大小  

Where  the  impedance of  the  DUT lead causes  s ignif icant  d is tor t ion of  the  tes t  

s ignal ,  a  suggested method of  measur ing the  ampli tude of  the  tes t  s ignal  is  to  

connect  a  4  Ω  non- induct ive  load in  place  of  the  DUT lead.  This  wi l l  a l low an 

accurate  reading to  be  taken in the  subst i tu te  conf igurat ion.  

當待測裝置引線阻抗導致試驗信號顯著失真，建議連接 4 Ω 之非電感性負載替

代待測裝置引線以量測試驗信號大小，此替代設置將可產生精確讀值。  

Do not  change the  s ignal  generator  or  amplif ier  controls  when:  

— subst i tu t ing the  DUT lead in  place  of  the  4  Ω  res is tor  when set t ing the level ;  

— subst i tu t ing the 4  Ω  res is tor  in  place  of  the  DUT lead when determining the  

threshold  level .  

以下情況發生時勿改變信號產生器及放大器之控制：  

— 設定位準時，以 4 Ω 電阻替代待測裝置引線；  

— 判定臨限位準時，以待測裝置引線替代 4 Ω 電阻。  

8 .3 .6  Test  s ignal  f requency and threshold  level  

8 .3 .6  試驗信號頻率及臨限位準  

The effects  resul t ing f rom the inject ion of  e lectromagnet ic  energy,  the  f requency 

and the  threshold  level  shal l  be  recorded.  

應記錄注入電磁能量導致之影響、頻率及臨限位準。  

8 .4  Test  repor t  

As required in  the  tes t  p lan ,  a  tes t  repor t  shal l  be  submit ted  detai l ing  informat ion 

regarding the  tes t  apparatus ,  tes t  se t-up,  sys tems tes ted,  f requencies ,  power  

levels ,  sys tem interact ions  and any other  re levant  information regarding the  tes t .  

8 .4  試驗報告  
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依試驗計畫要求，試驗報告應提交關於試驗設備、試驗設置、頻率、功率位準、

系統交互作用及任何試驗有關之詳細資訊。  
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Annex A 

 ( informative)  

Funct ion performance s ta tus c lass i f icat ion (FPSC) 

附錄 A 

(參考 )  

功能性能狀態分級 (FPSC) 

 

A.1 General  

A.1  通則  

This  annex gives  examples  of  tes t  sever i ty levels  which should  be  used in  l ine  with  

the  pr inciple  of  funct ion performance s ta tus  c lass i f icat ion (FPSC) descr ibed in  

ISO 11452-1.  

本附錄提供須與 CNS 15207-1 所述之功能性能狀態分級 ( funct ion performance 

s ta tus  c lass i f icat ion，縮寫為 FPSC)原則一致之試驗嚴酷位準範例。  

 

A.2  Class if icat ion of  tes t  sever i ty  level  

A.2  試驗嚴酷位準分級  

The suggested tes t  sever i ty  levels  are  given in  Table  A.1.  

建議之試驗嚴酷位準參照表 A.1。  

 

Table  A.1 — Example  of  tes t  sever i ty  levels  for  conducted immunity tes t  

 

 

表 A.1 傳導免疫力之試驗嚴酷位準範例  

試驗嚴酷位準  
峰值對峰值電壓  

類型 1 類型 2 類型 3 

L4 i  3 .0  3 .0  3 .0  

L3 i  3 .0  3 .0  3 .0  

L2 i  0 .50 1 .0  3 .0  

L1 i  0 .15 0 .50 1 .0 a ,  b  

a  傳導雜訊模擬試驗時，使用者可選擇降低頻率範圍至 30 Hz～ 50 Hz。  

b  L1 i 及 L2 i 可為最佳表示耦合傳導雜訊模擬試驗之位準。  
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Annex B 

( informative)  

Ver if ica t ion procedure  for  source  impedance 

附錄 B 

(參考 )  

源阻抗之驗證程序  

 

The fol lowing procedure  can be  used to  ver i fy the  s ignal  source  impedance a t  the  

isola t ion t ransformer  secondary terminals .  

以下程序可用於驗證隔離變壓器二次側終端之信號源阻抗。  

a )  Set  a  vol tage level  a t  the  pr imary terminals  and measure  the  open c ircui t  secondary 

vol tage,  V o c .  

(a)設定一次側終端電壓位準，量測二次側開路電壓 Voc。  

b)  Connect  a  known non- induct ive  load,  RL ,  of  0 ,5  Ω value across  the  secondary and 

measure  the  c losedcircui t  secondary vol tage,  Vcc.  The res is tance value shal l  be  

known to  a t  leas t  two s ignif icant  f igures .  

(b)於二次側跨接一 0.5  Ω的非電感性已知負載 RL，量測閉路感應電壓 Vcc，並應至

少使用 2 個有效之已知電阻值。  

c )  The impedance,  Z,  expressed in  Ω ,  shal l  be  calculated according to  Equat ion (B.1) :  

CC

CCOCL

V

VVR
Z

)( 
                                           (B.1)  

(c)阻抗 Z，單位為Ω，應依公式 (B.1)計算：  

CC

CCOCL

V

VVR
Z

)( 
                                            (B.1)  

d)  Repeat  the  previous  procedure  a t  one f requency per  decade f rom 15 Hz and 250 kHz 

( including 15 Hz and 250 kHz) .  

(d)於 15 Hz～ 250 kHz(含 15 Hz 及 250 kHz)每十進位擇一頻率重複上述程序。  

e )  The measured impedance should be  less  than or  equal  to  0 ,5  Ω  f rom 15 Hz to  50 

kHz and less  than or  equal  to  2  Ω  f rom 50 kHz to  250 kHz.  

(e)量測阻抗於 15 Hz～ 50 kHz 須小於等於 0.5  Ω，於 50 kHz～ 250 kHz 須小於等於 2 Ω。 

 

相對應國際標準  

ISO 11452-10:2009 Road vehic les    Component  tes t  methods  for  e lectr ical  

d is turbances  f rom narrowband radia ted e lectromagnet ic  energy   

Par t  10:  Immunity to  conducted dis turbances  in  the  extended audio  

f requency range 

編訂說明：本案建議案號為「建 -制 1000259」，草案編號為「草 -制 1000381」，本

草案係參考 ISO 11452-10:2009 並委託財團法人車輛研究測試中心編擬而

成，依程序辦理徵求意見，敬請   惠賜卓見。  


