
 
  

RoHS  
Version 3.0 

2019 3  
 



RoHS Version 3.0 

 2 / 47 

 
 ............................................................................................................ 3 

 ................................................................................................................... 4 
  .......................................................................................................................................... 4 
  .................................................................................................................................. 5 
  .................................................................................................................................. 5 
  .................................................................................................................... 6 
  .................................................................................................................... 9 
  .................................................................................................. 9 
  ............................................................................................................... 10 

[1] RoHS  ................................................................................. 12 
 RoHS  ...................................................................................................................... 12 
 RoHS  ................................................................................................................... 12 
 RoHS  ................................................................................................................... 12 
 RoHS  .............................................................................................................................. 12 
  ............................................................................................................... 13 

[2]  .................................................................................... 14 
  ....................................................................................................... 14 
  .................................................................................................... 14 
  .................................................................................................... 17 

[3]  ..................................................................................................... 27 
  ......................................................................................................................... 27 
  ...................................................................................................................... 27 
  ...................................................................................................................... 27 
  ...................................................................................................................... 27 

[4]  ................................................................................. 42 
 I ........................................................................................................ 43 
 II ....................................................................................................... 44 
 III ...................................................................................................... 46 
 IV ...................................................................................................... 47 

 
  



RoHS Version 3.0 

 3 / 47 

 
Version   
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1.2 2006 11   
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EU RoHS
2003 10

 
 

7.0  6.1 1)  4  
RoHS ( )

 
RoHS

RoHS
 

•  
• JIS RoHS  
• 

 
• 

 
• 1  
• 1  

RoHS 6 (Pb) (Hg) (Cd)
(CrVI) (PBB) (PBDE)

( ) RoHS 2006 7  
EU RoHS 2015 6 2019 7 22 4 (2-

(DEHP) (BBP) (DBP)
(DIBP)

RoHS  Version 3.0  
IEC62321

[1] 5. 
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(1)  

 
1)   
2)   
3)   
4)   
5)   
6)   

4)
 

(2)  
較 (EU)2015/8631

10 ( RoHS )  
 1 RoHS  

  
 Pb 

 Hg 
 Cd 
 CrVI 

 PBB 
 PBDE 

(2- ) DEHP 
 BBP 

 DBP 
 DIBP 

  
RoHS  IEC623212  

                                                                  
1 RoHS (2011/65/EU) Annex II  
2 IEC62321  

(Determination of certain substances in electrotechnical products) 
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(EU)2015/863 
EU RoHS (2011/65/EU) Annex II  

RoHS (2011/65/EU) 6 Pb Hg Cd CrVI PBB PBDE
DEHP BBP DBP DIDP  

2011/65 /EU 
EU RoHS  

Directive on the Restriction of the Use of Certain Hazardous Substances in 
Electrical Equipment 

2011 6 8
 

AAS 
Atomic Absorption Spectroscopy 

 

AES 
Atomic Emission Spectroscopy 

 
BFR Brominated Flame Retardants 

( )  

CV-AAS 
Cold Vapor-Atomic Absorption Spectroscopy 

 
AAS

 

CV-ICP-OES 
ICP  

Cold Vapor-Inductively Coupled Plasma Optical Emission Spectroscopy 
 

ICP-OES
 

FLAAS 
Flameless Atomic Absorption Spectroscopy 

AAS  

GC-MS 

Gas Chromatography Mass Spectrometry 
(GC) (MS)

 
GC

 
MS GC
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HPLC-UV 

-  
High Performance Liquid Chromatograph  UV Spectroscopy  

(LC) (UV)
 

LC
 

UV LC
 

IAMS 
Ion attached Mass Spectrometry 

 

ICP 
Inductively Coupled Plasma 

 

ICP-MS 
Inductively Coupled Plasma - Mass Spectrometry 

ICP
 

ICP-OES 
ICP Inductively Coupled Plasma Optical Emission Spectroscopy 

ICP
 

IEC62321 
 

Determination of certain substances in electrotechnical products 
RoHS

 
JIS Japan Industry Standard 

MS 
Mass Spectrometry 

 
PWB Printed Wiring Board ( Print Circuit Board) 

 

Pyro-GC-MS 
 

Pyrolysis Gas Chromatography Mass Spectrometry 
GC MS

 
UV Ultra violet Visible Spectroscopy 

 

XRF 
X X-Ray Fluorescent analysis 

X X
 

 ( )  
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 ( )  
  

 
  

 Homogeneous Material 
 

 
  

  

 
 

 
 
 540nm  

 
/ /  

/ /
 

  

 
 

 
 0.1μm  

  
 RoHS  

 
( )
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• RoHS IEC62321  
•  
• 1  

 IEC62321
[1] 5. 

 
  
(1)  

RoHS RoHS
 

•  
• JIS RoHS  

(2)  
 

• 

 
• RoHS 3 

 2 RoHS  
 RoHS  

 
PBB PBDE  

DEHP DBP BBP DIBP 
 

( ) 
 

 

                                                                  
3 2 PBB PBDE DEHP DBP BBP DIBP

 
2
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RoHS /

 
 3  

   
[1] RoHS  12 
[2] ( ) 14 
[3] ( ) 27 

(1)  
IEC 62321 1 [1] RoHS

[2] [3]  

 
 1  

 

 
 

 

Yes

No 

 

 ( ) 

 ( ) 

 
( )

 

 

Cd 100ppm Pb( ) 300ppm 1,000ppm ( 100ppm) 

 
 

 
 (PWB/ )

Yes No 

Yes 

No (Grey) Yes

No 

Yes

No 

 
 

 
 

 Yes
No 

Grey

 
 

YesNo 

[1] RoHS

[2] 

[3]
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(2)  
4

[2]  
 4  
  

  
  
 PWB IC LSI  

(3) RoHS  
[3] 

 
 5 RoHS  

    

Pb Cd 
 

 
AAS ( ) 
AES( ) 

  

Hg   
CV-AAS(

) 
CV-ICP-OES(
ICP ) 

CrVI 

 
 

( )
  

 
 

(250μm)
/

 
PBB PBDE
DEHP DBP
BBP DIBP  500μm

 GC-MS 
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[1] RoHS  
 RoHS  

RoHS RoHS
IEC62321  

 RoHS  
RoHS

 
 RoHS  

RoHS (1) ( ) (2)
 

(1) ( ) 
RoHS

4  
(2)  

(1)  
 RoHS  
(1)  

 
  

                                                                  
4  
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(2)  

 
  

IEC62321 6
7  

 6  
   

(1) 0.1μm
10mm2   28 33 34 

(2) 
 5 28 35 

(3) 

 
CrVI  

� 0.10 [μg/cm2]  
�   0.05 [μg/cm2]  

28 36 

(4) Pb  Pb 300ppm  22 

(5) PBB PBDE
 

PBB PBDE
 

� Pyro-GC-
MS 

� IAMS 
� HPLC 

21 25 

(6) PBB PBDE
 

PBB PBDE
 

500ppm <   1,500ppm 
23 26 

(7) 

  24 

  

                                                                  
5  
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[2]  
  

 
  

RoHS RoHS
 

(1)  
1)  

RoHS Pb Cd Hg CrVI PBB PBDE  
2)  

X X-Ray Fluorescent: XRF  
XRF X X X

 
 N±3σ [ ppm] 6  

7 N > 3σ  
N < 3σ 3σ 8  

XRF 7 XRF
FP FP  

  

                                                                  
6 XRF X ( )σ σ

 
7  
8 3σ 1/2 4  
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 7 XRF  
   
 X X

 
 

 
FP  X   

FP  9 X
  

3)  
8

3.  
 8  

RoHS   
Pb Cd Hg  

CrVI CrVI  
 

PBB PBDE* PBB PBDE  
 

*  1) PBB PBDE  
2)  

  

                                                                  
9 0.1mm  
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(2)  
RoHS 10

 
1)  

9
 

 9 RoHS  
   

PBB PBDE   
DEHP BBP DBP DIBP   

2)  
Pyro-GC-MS HPLC-UV IAMS  

3)  
10  

 10  
  

 1,500ppm  
 500~1,500ppm 
 500ppm  

 
  

                                                                  
10  
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 (1) (2) (3) 

 1 2) 3) 4) 
 

(1) (2) (3) (2) 
 

(1)  
 

 
1)  

11  
 11  
  

A)  
 

・  
・  

B)  
・  
・  
・ 

 
C)  ・ 

 

D)  
・ 

 
・ 

 
E)  ・  

2)  
12

 
 12  

   

 XRF 
   
 1  X   5mm  
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3)  
(a)  

13  
 13  

   
 0.1mm   

 
Pb Hg Cd CrVI XRF FP  XRF FP  

PBB PBDE  
DEHP BBP DBP DIBP 

 
 

4)  
(a) Pb Hg Cd CrVI 

Pb Hg Cd CrVI
/ / 14

 
XRF  N±3σ [ ppm]  3σ RoHS

N / /   
 14 Pb Hg Cd CrVI  

  ( : ppm) 
   

Pb Hg N  700 - 3σ 700 - 3σ < N < 1300 + 3σ 1300 + 3σ  N 
Cd N  70 - 3σ 70 - 3σ < N < 130 + 3σ 130 + 3σ  N 

CrVI N  700 - 3σ 700 - 3σ < N  
 

 
Pb XRF  N = 600 (ppm) 3σ = 20 (ppm)  

3σ 700-3σ = 700-20 = 680 (ppm)  
 N = 600 (ppm) < 680 (ppm)  

XRF Cr 15 CrVI (CrIII)
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 15 Cr  
 

  

CrVI 
CrVI 11 +6  
XRF CrVI

 
CrIII CrVI CrIII +3  

XRF CrIII CrVI  
  

XRF CrVI  
 

(b) PBB PBDE DEHP BBP DBP DIBP 
12  

 
 [3]  

  

                                                                  
11  
12 XRF (Br)

Br PBB PBDE
PBB PBDE  
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(2)  
 

 
1)  

16  
 16  

  

a)  

 

・ 

 
・ 

 
・ 

 

b)  
 

・ 

 
・ 13

 
・  
・ 

 
2)  

17  
 17  

   
 XRF    

 5mm  X  
 Pyro-GCMS IAMS 500μm  

HPLC-UV 500μm  
 

  

                                                                  
13  
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3)  
(a)  

PBB
PBDE

 
i)  (XRF) 

18  
 18  

   
 0.1mm  

  

 

Pb Hg Cd CrVI XRF FP  XRF FP  
PBB PBDE  

 
DEHP BBP DBP DIBP XRF  

PBB PBDE
 

ii)  (Pyro-GC-MS IAMS HPLC-UV  
 

・ (XRF) PBB PBDE  
・ DEHP BBP DBP DIBP  

19 Pyro-GC-MS IAMS HPLC-UV / / 
 

 19  
  

PBB PBDE DEHP BBP DBP DIBP Pyro-GC-MS IAMS HPLC-UV 
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4)  
/ / 

 
(a) Pb Hg Cd CrVI 

Pb Hg Cd CrVI / /
20  

 20 Pb Hg Cd CrVI  
  ( : ppm) 

   
Pb N  210 - 3σ 210 - 3σ < N < 390 + 3σ 390 + 3σ  N 
Hg N  700 - 3σ 700 - 3σ < N < 1300 + 3σ 1300 + 3σ  N 
Cd N  70 - 3σ 70 - 3σ < N < 130 + 3σ 130 + 3σ  N 

CrVI N  700 - 3σ 700 - 3σ < N  
 

Pb 21
Pb RoHS

300ppm14  
 21 ( ) ( ) 

No. /Substances ( )/Check point (Criteria) /Result 

2 / 
Lead and its compound 

300ppm 1,000ppm
( )  

Content in plastics is 300ppm or less. Content in 
others is 1,000ppm or less. (omitted bellow) 

< Applicable/ 
Not Applicable > 

Hg Cd CrVI (1)  
  

                                                                  
14 US Proposition 65  
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(b) PBB PBDE DEHP BBP DBP DIBP 
PBB PBDE DEHP BBP DBP DIBP

/ / 22  
 22 PBB PBDE DEHP BBP DBP DIBP  

   ( : ppm) 
   

PBB PBDE  N  300 - 3σ 300 - 3σ < N  
 N  500 500 < N < 1,500 1,500  N 

DEHP BBP DBP DIBP  N  500 500 < N < 1,500 1,500  N 
PBB PBDE 1 (Br) 10

XRF ( ) Br 300ppm 1
PBB PBDE

 
PBB PBDE

PBB PBDE
 

PBB PBDE DEHP BBP DBP DIBP
[3]   
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(3)  
PWB LSI  

1)  
 

・ 15  
・ 16  

 

 
2)  

23  
 23  

   

 XRF   
 

 250μm  
 Pyro-GCMS IAMS 500μm  

HPLC-UV 500μm  
  

3)  
(a)  

 

                                                                  
15 0.01mm3 ( )

 
16 IC LSI  
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i)  (XRF) 
24 XRF

PBB PBDE
 

 24  
  

Pb Hg Cd CrVI XRF  
PBB PBDE   

DEHP BBP DBP DIBP XRF  
ii)  (Pyro-GC-MS IAMS HPLC-UV  

 
・ (XRF) PBB PBDE  
・ DEHP BBP DBP DIBP  

25 Pyro-GC-MS IAMS HPLC-UV / /
 

 25  
  

PBB PBDE DEHP BBP DBP DIBP Pyro-GC-MS IAMS HPLC-UV 

4)  
/ / 26

 
IEC62321 50  

(a) Pb Hg Cd CrVI 
 26 Pb Hg Cd CrVI  

  ( : ppm) 
   

Pb Hg N  500 - 3σ 500 - 3σ < N < 1,500 + 3σ 1,500 + 3σ  N 
Cd N    < N < 150 + 3σ 150 + 3σ  N 

CrVI N  500 - 3σ 500 - 3σ < N  
Cd  
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(b) PBB PBDE DEHP BBP DBP DIBP 
PBB PBDE DEHP BBP DBP DIBP

/ / 27  
 27 PBB PBDE DEHP BBP DBP DIBP  

   ( : ppm) 
   

PBB PBDE  N  250 - 3σ 250 - 3σ < N  
 N  500 500 < N < 1,500 1,500  N 

DEHP BBP DBP DIBP  N  500 500 < N < 1,500 1,500  N 
PBB PBDE

PBB PBDE
 

PBB PBDE DEHP BBP DBP DIBP
[3]  
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[3]  
  

2  
  

28 (1) (2) 
 

 28  
 ( )  

(1)  
Pb Cd Hg Cr AAS AES ICP-OES ICP-MS  

CrVI  
 

(2)  PBB PBDE DEHP
BBP DBP DIBP GCMS  

  
 

  
1) 2) 

3) 4) 29
7  
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 29  
     

 
 

 
 

 

Pb 
Cd 
Hg 
Cr 

17  
 

(1) 
Pb Cd Hg Cr  

  
 

(2) 
 

0.1μm
10mm2  

薄
 

(3) 0.1μm
10mm2   

  (4) 
  

 
( ) CrVI  

( ) -
 

(5) 
CrVI   

 
 

PBB 
PBDE 
DEHP 
BBP 
DBP 
DIBP 

 GC-MS (6) 
 

CrVI  
-

 
(7

CrVI  
  

(1) Pb Cd Hg Cr  
30 ( )

 
 30  

    
�  
�  
�  

Pb Cd Hg Cr   
Cr Cr  

CrVI  

 
  

                                                                  
17  
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5)  
 

6)  
(a)  

 
(b)  

 
(c)  

31 薄
IEC62321

 
 31  

  
  

  
 18  

  
  

  
(d)  

32
 

 32  
  

Pb Cd Cr  
 

Hg  
  

                                                                  
18  
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7)  
33  

 33  
  

Pb Cd Cr 
�  (AAS) 
� ICP  (ICP-OES) 
�  (FLAAS) 
� ICP  (ICP-MS) 

Hg 
�  (CV-AAS  
� ICP  (CV-ICP-OES) 
� ICP  (ICP-MS) 

8)  
34  

 34  
  

Pb Hg 1,000 ppm 
Cd 100 ppm 

Cr Cr  
CrVI  

(2)  
35  

 35  
    

�  
�  
�  
�  
�  

Pb 
Cd 
Hg 
Cr 

  

Cr Cr  
CrVI  

1)  
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2)  
(a)  

 
(b)  

 
(c)  

36 薄
IEC62321

 
 36  
  

  
  

  
  

  
  

(d)  
37

 
 37  

 
  

  
Pb Cd Cr  

 
Hg  
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3)  
38  

 38  
  

Pb Cd Cr 
�  (AAS) 
� ICP  (ICP-OES) 
�  (FLAAS) 
� ICP  (ICP-MS) 

Hg 
�  (CV-AAS  
� ICP  (CV-ICP-OES) 
� ICP  (ICP-MS) 

4)  
39  

 39  
  

Pb Hg 1,000 ppm 
Cd 100 ppm 

Cr Cr  
CrVI  
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(3) 0.1μm 10mm2  
40 0.1μm 10mm2

 
 40 0.1μm 10mm2  

    
�  
�  
�  

Pb Cd  
Hg Cr 

0.1μm
10mm2  

薄
 

Cr Cr  
CrVI  

0.1μm 10mm2

 
1)  

 
2)  

(a)  
 

(b)  
 

(c)  
41 薄

IEC62321
 

 41 0.1μm 10mm2  
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(d)  
42

 
 42 0.1μm 10mm2  

  
Pb Cd Cr  

 
Hg  

3)  
43  

 43 0.1μm 10mm2  
  

Pb Cd Cr 
�  (AAS) 
� ICP  (ICP-OES) 
�  (FLAAS) 
� ICP  (ICP-MS) 

Hg 
�  (CV-AAS  
� ICP  (CV-ICP-OES) 
� ICP  (ICP-MS) 

4)  
44  

 44 0.1μm 10mm2  
  

Pb Hg 1,000 ppm 
Cd 100 ppm 

Cr Cr  
CrVI  

IEC62321 EU 較 RoHS
19   

                                                                  
19 RoHS Enforcement Guidance Document Version 1 issued May 2006

https://www.epa.ie/pubs/advice/waste/rohs/RoHS%20Enforcement%20Guidance%20Document%20-%20v
%201%20May%2020061.pdf 
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(4)   
45 2 3 0.1μm

10mm2

 
 45  

    
�  
�  
�  

Pb Hg 
Cd Cr   

Cr Cr  
CrVI  

1)  
 

2)  
 

3)  
46  

 46  
  

Pb Cd Cr 
�  (AAS) 
� ICP  (ICP-OES) 
�  (FLAAS) 
� ICP  (ICP-MS) 

Hg 
�  (CV-AAS  
� ICP  (CV-ICP-OES) 
� ICP  (ICP-MS) 

4)  
47

RoHS 1/100  
 47  

  
Cd 1 ppm 

Pb Hg 10 ppm 
Cr Cr  

CrVI   
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(5) CrVI  
48 CrVI

 
 48 CrVI  
    

� ( ) CrVI  ( ) -
 

1)  
20 50cm2 (20 30cm2)  

2)  
(a) CrVI  

49 100  ( 80 ) 10  
IEC62321

Cr 50%  
 49 CrVI  

 IEC62321   
 100 80 
 10 ± 0.5 10 ± 0.5 

cm2  50 ± 5 25 ± 5 
ml  50 30 
(%) 100 50 

(b)  
50ml (30ml)  

  

                                                                  
20 IEC62321
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3)  
50 Cr

CrVI Cr  [μg/cm2]  
 50 CrVI  

  
CrVI ( ) -  

4)  
51   

 51 CrVI  
  

 IEC62321 0.10 [μg/cm2] 
  0.05 [μg/cm2] 
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(6)  
52  

 52  
    

�  
�  PBB PBDE DEHP BBP DBP DIBP  GC-MS 

1)  
 

2)  
(a)  

 
500μm  

(b)  
 

(c)  

 
i)  

53  
IV  

 53  
    

    
    

ii)  
a)  

IV  
iii)  
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3)  
54 GCMS  

 54  
  

PBB PBDE DEHP BBP DBP DIBP GC-MS 

4)  
55  

 55  
  

PBB PBDE DEHP BBP DBP DIBP 1,000ppm 
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(7) CrVI  
56 CrVI  

 56 CrVI  
    

�  
�  CrVI  -  

1)  
 

2)  
(250μm)  

/  
(a)  

2)  
(b)  

/  
Cr 57  

 57 CrVI  
 PVC ABS EVAC PE  
    

(c) pH  
pH 7.5±0.5  
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3)  
58 Cr

 
 58 CrVI  

  
CrVI -  

4)  
Cr  [μg]/ [g] 59

 
 59 CrVI  

  
CrVI 1,000ppm 
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[4]  
薄

 
 
 
 
 
 

 
 

 

   

 
  

E-mail: chem.epg@sharp.co.jp 
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 I 
PBB PBDE  

PBB PBDE Br=1 Mono BB Mono BDE Br=10
Deca BB Deca BDE  

 
 2 Mono BB Deca BB Mono BDE Deca BDE  

Mono BB Deca BB Mono BDE Deca BDE Br 1 Br Br 60
Mono BDE Br Br 32%  

 60 MonoBB, DecaBB, MonoBDE, DecaBDE Br  
  Br  1 Br  Br  

Mono BB 233.1 1 79.9 34% 
Deca BB 943.2 10 799.0 85% 

Mono BDE 249.1 1 79.9 32% 
Deca BDE 959.2 10 799.0 83% 

Br Mono BDE 1,000ppm XRF Br 320ppm
XRF Br 300ppm PBB PBDE  
 

 
  

Mono Brominated Biphenyl  
Mono BB (Br=1) 

Deca Brominated Biphenyl  
Deca BB (Br=10) 

Mono Brominated Diphenyl Ether  
Mono BDE (Br=1) 

Deca Brominated Diphenyl Ether 
Deca BDE (Br=10)) 

PBB 

PBDE 
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 II 
CrVI CrVI  

2.  
 

3.  
CrVI

CrVI  [μg/cm2]  
4.  

RoHS CrVI
CrVI  [μg/cm2] CrVI

 
5. IEC62321  

1)  
21 CrVI 0.02 [mg/kg]  

2) IEC62321  
IEC62321 61  

 61 IEC62321  
 

CrVI   
0.10 [μg/cm2]   

0.10 ~ 0.13 [μg/cm2] 
 

3  
 

0.13 [μg/cm2]   
 

  

                                                                  
21  
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6.  
0.25 [μm] [4.0g/cm3] CrVI 0.10 

[μg/cm2] CrVI 0.1 [wt%]  
CrVI 0.02 [mg/kg]

CrVI 0.02 [wt%]  
i)  

50[cm2] 50[mL] = 0.05[kg]  
ii) CrVI  

50 [mL] = 0.05[kg] CrVI 0.02 [mg/kg] CrVI 0.001 [mg]  
0.02 [mg/kg]*0.05 [kg] = 0.001 [mg] 

iii) CrVI  
i) ii) CrVI = 1 [cm2]  0.02 [μg/cm2]  

0.001 [mg] / 50 [cm2] = 0.02 [μg/cm2] 
iv)  

0.2~0.5 [μm] 2.0~5.0 [g/cm3]  
0.25 [μm] [4.0g/cm3]  

v)  
  

� 0.25 [μm] [4.0g/cm3] 
� iii) CrVI 0.02 [μg/cm2] 

CrVI 0.02 [wt%] =200 [ppm]  

 
 

vi) RoHS CrVI  
v) 0.02 [μg/cm2] CrVI 0.02wt%  

CrVI 0.1 [wt%] CrVI 0.10 [μg/cm2]  
  

0.25 μm 4.0 g/cm3 1.0 cm2 
 
 

 

1.0 [cm2] 
1.0 [cm2]*0.25 [μm]=0.25*10-4 [cm3] 
0.25*10-4 [cm3]*4.0 [g/cm3]=1.0*10-4 [g] 

100% 
CrVI = 0.02 [mg/kg] =0.02 [μg/g] 

CrVI = 0.02g/(1.0*10-4g) =0.02*104[g/g]=0.02 wt% 

 3 CrVI  
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 III 
 

 
    +   

 
 4  

	 � π � f � e � 2 � π � 	
2�
� 

	 � π � 	�2�
� � ��2�

�� � �� � 2 �
2
√3 
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 IV 
 

(1) PBB PBDE  
PBB PBDE

PBB PBDE  
(2)  

62
 

 62  
   

  (THF)  
   

(3)  
(Surrogate)

 
(4)  

 

IEC62321 PVC THF PVC
 

 


