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NKO!P``Pa8R8QSYR``TE!Environmental testing – Part 2-14: Tests – Test N: Change of temperature!

NKO!P``Pa8R8XaE! Environmental testing – Part 2-58: Tests – Test Td: Test methods for solderability, 
resistance to dissolution of metallization and to soldering heat of surface mounting devices (SMD)!

NKO!P``Pa8R8PPYQTTSE!Environmental testing – Part 2: Test methods – Test Cx: Damp heat, steady state 
(unsaturated pressurized vapour)!
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"#$!%&&% '(') *(&+(,!RLV, Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady state!

"#$!%++-&'+'(*(&&),!Table 2. Any other powder size should be prescribed in the relevant specification!

"#$!%&+-+'%'(*(&&+,!Mechanical standardization of semiconductor devices – Part 6-2: General rules for the 
preparation of outline drawings of surface mounted semiconductor devices packages – Design guide for 
1,50 mm, 1,27 mm and 1,00 mm pitch ball and column terminal packages!

"#$!%&+-+'%'.*(&&+,!Mechanical standardization of semiconductor devices – Part 6-5: General rules for the 
preparation of outline drawings of surface mounted semiconductor device packages – Design guide for fine-
pitch ball grid array (FBGA)!

"#$!%&+-+'%'+-*(&+&,! Mechanical standardization of semiconductor devices – Part 6-19: Measurement 
methods of the package warpage at elevated temperature and the maximum permissible warpage!

"#$!%&+-/,!Printed board design, manufacture and assembly – Terms and definitions!

"#$!%++  '.' *(&&),!Printed board and printed board assemblies – Design and use – Part 5-8: Attachment 
(land/joint) considerations - Area array components (BGA, FBGA, CGA, LGA)!

"#$!%++ -'.'0*(&+.,! Test methods for electrical materials, printed boards and other interconnection 
structures and assemblies – Part 5-3: General test methods for materials and assemblies – Soldering paste 
for printed board assemblies!

"#$!%++-&'+'+*(&&(,!Attachment materials for electronic assembly – Part 1-1: Requirements for soldering 
fluxes for high-quality interconnections in electronics assembly!

"#$!%++-&'+'(*(&+/,!Attachment materials for electronic assembly – Part 1-2: Requirements for soldering 
pastes for high-quality interconnects in electronics assembly!

"#$!%++-&'+'0*(&&)1234+*(&+&,! CSV, Attachment materials for electronic assembly – Part 1-3: 
Requirements for electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic 
soldering applications!

"#$!%+(/-'(')*(&&(,!Materials for printed boards and other interconnecting structures – Part 2-7: Reinforced 
base materials clad and unclad – Epoxide woven E-glass laminated sheet of defined flammability (vertical 
burning test), copper-clad!

"#$!%+(/-'(' *(&&0,!Materials for printed boards and other interconnecting structures – Part 2-8: Reinforced 
base materials clad and unclad – Modified brominated epoxide woven fibreglass reinforced laminated sheets 
of defined flammability (vertical burning test), copper-clad!

"#$!%+)%&'+*(&&%,!Surface mounting technology – Part 1: Standard method for the specification of surface 
mounting components (SMDs)!

"#$!%(+0)'+'+*(&&),!Surface mounting technology – Environmental and endurance test methods for surface 
mount solder joint – Part 1-1: Pull strength test!

"#$!%(+0)'0*(&++,! Electronics assembly technology – Part 3: Selection guidance of environmental and 
endurance test methods for solder joints!

"#$!%(+0)'/*(&+/,!Electronics assembly technology – Part 4: Endurance test methods for solder joint of area 
array type package surface mount devices!

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

 !

.! /0123440!

.5&! /0123440!

"#$! %&'! ()*')%+),! %&'-'-! ./0+1')2-! ,'32')! %&'! 4',$&55'! )678! 9:;! <=> >?<?@A! 9:;! <=> >?<?B! +)%! 9:;!
<=> C!+)%!%&'!5/3,')%')!4',$&55'D!

"#$!%&'!()*')%+),!%&'-'-!./0+1')2-!,'32')!%&'!5/3,')%')!4',$&55'D!

9EF!+)%!9:;!-2'33')!2'$1&)/3/,&-78'!.62')G6)0')!5#$!%&'!H'$*')%+),!&)!%'$!I/$1+),!+)2'$!%')!5/3,')%')!
(%$'--')!G'$'&2J!

K! 9:;!:3'72$/L'%&6J!+)2'$!822LJMM***D'3'72$/L'%&6D/$,M!

K! 9EF!F)3&)'!4$/*-&),!N3625/$1J!+)2'$!822LJMM***D&-/D/$,M/GL!

.5-!
6789:2;038!
"O8&,0'&2!%'$!()-783+--%$O82'!/%'$!()-783#--'!'&)'-!46+'3'1')2-!/%'$!%'$!:3'02$/%'!'&)'-!46+'3'1')2-!
/%'$! '&)'$! P'&2'$L3622'A! *O8$')%! %'-! PQ2R/$,6),-! G'&! %'$! ()-783+--?! GS*D! :3'02$/%')2'1L'$62+$A! %&'! 63-!
)&'%$&,-2'! T'1L'$62+$! &))'$863G! %'-! PQ22'1L'$62+$G'$'&78-! %'$! P/23',&'$+),! 6),')/11')! *&$%A! 1&2! P/2!
G')'2S2!S+!*'$%')!

()1'$0+),!>!S+1!4',$&55J! .'$!4',$&55!UPQ2G6$0'&2V!*&$%!8O+5&,!&1!W+-611')86),!1&2!%'1!4',$&55!UN$#5+),V!R'$*')%'2!

+)%!G'S'&78)'2!'&)!G'-2&112'-!H'$568$')!S+$!4'*'$2+),!%'$!4')'2SG6$0'&2!/%'$!"O8&,0'&2!S+1!PQ2')!'&)'$!FG'$53O78'!

+)2'$!+),#)-2&,-2')!4'%&),+),')!XPQ22'1L'$62+$!+)%!Y/)2602S'&2!1&2!%'1!P/2ZD!:$!%6$5!)&782!1&2!%'1!4',$&55!UPQ25O8&,0'&2V!

X-&'8'![DCZ!R'$*'78-'32!*'$%')D!

.5.!
/0<08=9:2;038!
%'1!\62'$&63!%'-!()-783+--'-!&))'*/8)')%'!:&,')-78652A!1&2!%'1!P/2!'&)'!P',&'$+),!S+!G&3%')!

()1'$0+),!>!S+1!4',$&55J! .&'! 4')'2SG6$0'&2! 8O),2! R/1! ]$+)%1'2633! 6GA! %6-! S+$! ^'$-2'33+),! %'-! ()-783+--'-!

R'$*')%'2! *&$%A! /%'$A! G'&! '&)'1! 1'2633&-&'$2')! ()-783+--A! R/)! %'$! 4'-78655')8'&2! +)%! R/1! \62'$&63A! %6-! S+$!

\'2633&-&'$+),!%'-!]$+)%1'2633-!R'$*')%'2!*&$%D!

.5>!
6784?@31;038!
"O8&,0'&2! '&)'$! -L'S&'33')! Y/1G&)62&/)! R/)! 46+'3'1')2')A! %&'! 4&3%+),! '&)'$! ,+2')! PQ2R'$G&)%+),! S+!
'$1Q,3&78')!

()1'$0+),!>!S+1!4',$&55J! E&'8'![D[A!4')'2SG6$0'&2D!

.5*!
678A?2B090C8?<D31;038!
"O8&,0'&2! %'-! 46+'3'1')2-A! *O8$')%! %'-! PQ2R/$,6),-! %'$! 8Q78-2')! T'1L'$62+$G'36-2+),! &1!^&)G3&70! 6+5!
T'1L'$62+$,$6%&')2A!EL&2S')2'1L'$62+$!+)%!.6+'$!%'-!PQ2R/$,6),-!&))'$863G!%'-!PQ22'1L'$62+$G'$'&78-!%'$!
P/23',&'$+),!S+!*&%'$-2'8')!

.5%!
EF4CG@B0H=H780<!
W+-611')5#,')! R/)! S+! R'$G&)%')%')! FG'$53O78')A! %&'! R/$8'$! R'$S&))2! +)%M/%'$! 1&2! '&)'1! P/26+52$6,!
R'$-'8')!*/$%')!-&)%A!W+-611')8632')!%'$!G'&%')!T'&3'A!:$8&2S')A!G&-!%6-!P/2! 53&'_2A!+)%!(G0#83')36--')!
R/)!FG'$53O78'!+)%!P/2!&)!%'$!"#,'L/-&2&/)!

.5I!
/0<08=F<1!
4&3%+),!'&)'$!5'-2!8652')%')!P/2-78&782!6+5!'&)'$!FG'$53O78'A!'$0'))G6$!6)!'&)'1!03'&)')!Y/)2602*&)0'3!

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

 !"

./'!
 010213405!
#$%&'()*+,+-"./-"0+1',2/3)+-+2"4/5"6$7"+*-+%"8+15*225+-"93:',+;"<*+")$./%"./2"4/5"8+-+5)5"=$%<+"

>-2+%($-0" ")$2"?+0%*77@" A-" +*-*0+-"9:33+-" (6--"+*-" 1+,%" <&--+%" 4/57*32" )$%&'(83+*8+-B"C*5" <+2"#$%&'()*+,+-" <+1"

4/5+1"15+*05"<+%"D/-56(5=*-(+3B"

./(!
$6781920213405!
E-7:,*0(+*5"./-"0+1',2/3)+-+2"4/5;"6$7"+*-+%"F8+%73:',+"+*-+"7+15",675+-<+"G',*',5")$"8*3<+-;"+%(+--86%"6-"
+*-+2"D/-56(5=*-(+3"./-"0%HI+%"J!K"

./&+!
:4;<=>405!?2@!A21B<<6>62@405!
L/%06-0"<+%"C+56336$73H1$-0;"&83*',+%=+*1+"<$%',"M*-=*%($-0"./-"N,+2*(63*+-"

./&&!
$B?2<<C78!
(3+*-+1"4/',;"<61"1*',"./-"<+%"F8+%73:',+"+*-+1"4/5+1"8*1")$2"?61*1265+%*63"+%15%+'(5"

D!  60126<405!?2@!E=1F2@;B8@20!60!G@4HH20!40?!201>H@27820?2!I@J;>78K@;25@B?2!

O*+"G',2+3)5+2P+%65$%+-"83+*7%+*+%"4/53+0*+%$-0+-"7&%"*-<$15%*+33+"L+%76,%+-"$-5+%1',+*<+-"1*',"<+$53*',"./-"
<+-" G',2+3)5+2P+%65$%+-" ./-" G-QR8Q4/53+0*+%$-0+-B" O6%&8+%" ,*-6$1" $-5+%1',+*<+-" 1*'," <*+" G',2+3)Q
5+2P+%65$%+-"83+*7%+*+%"4/53+0*+%$-0+-"6$',"$-5+%+*-6-<+%;"(H--+-"68+%"*-"S%$PP+-"+*-0+5+*35"=+%<+-B"

O*+"7/30+-<+-"S%$PP+-"./-"4H5.+%76,%+-"-6',"T68+33+" "<*+-+-"631">-3+*5$-0")$%">$1=6,3"<+%"G',:%7+0%6<+"
7&%"<*+"?+-+5)$-01P%&7$-0"$-<"<*+"R%&7$-0"<+%"?+15:-<*0(+*5"0+0+-"<*+"7+150+3+05+"4H5=:%2+@"

LB92<<2!-!M! 60126<405!?2@!E=1F2@;B8@20!60!G@4HH20!40?!1NH6>782!I@J;>78K@;25@B?2!M!O92@9<67P!

Q2@B@9261405>12RH2@B14@5@4HH2!B! &! -!
LNH6>782!EC1<2562@405>5@4HH2! S0)I9! S0):5)T4!

LNH6>782!
Q2@B@9261405>)
12RH2@B14@!

>$71',2+3)3H5+-" U !"KN"8*1"UV!"KN" UWX"KN"8*1"UX!"KN"

I@J;F2@;B8@20! R%&7+*0+-1',675" T+2P+%65$%"Y"O6$+%"

:4;>78R2<3)
F2@;B8@20!9!

>-76-01Z$63*5:5"<+%"

4H5.+%8*-<$-0+-"

[4H57:,*0(+*5\"]J^"

U X"KN"Y" !"1"/<+%"=+-*0+%"

UWX"KN"Y"U!"1"/<+%"2+,%"

UWX"KN"Y" !"1"/<+%"=+-*0+%"

UVX"KN"Y"W!"1"/<+%"2+,%"

L+%8*+0$-0"] !^" UWX"KN"Y"U!"1"/<+%"2+,%" UVX"KN"Y"W!"1"/<+%"2+,%"

4H5=:%2+8+15:-<*0(+*5"]  ^" UWX"KN"Y"U!"1"/<+%"2+,%" UVX"KN"Y"W!"1"/<+%"2+,%"

?+-+5)$-0"$-<"M-5-+5)$-0"

] U^"
U X"KN"Y" !"1"/<+%"=+-*0+%" UWX"KN"Y" !"1"/<+%"=+-*0+%"

_*<+%156-<17:,*0(+*5"

0+0+-&8+%">$73H1+-"] W^"
UWX"KN"Y"U!"1"/<+%"2+,%" UVX"KN"Y"W!"1"/<+%"2+,%"

#$07+15*0(+*5"] V^" UWX"KN"Y"U!"1"/<+%"2+,%" UVX"KN"Y"W!"1"/<+%"2+,%"

6" M*-)+3,+*5+-")$"<+-"R%&78+<*-0$-0+-"1*-<"*-"<+-"+-51P%+',+-<+-"E-5+%681',-*55+-"6-0+0+8+-B"
8" S+2+11+-"6-"<+%"4H5.+%8*-<$-0"/<+%"<+-">-1',3$1173:',+-"<+%"4+*5+%P3655+B"

"

A-"T68+33+" "2&11+-"7/30+-<+">-068+-"0+35+-@"

`" TaP*1',+" L+%6%8+*5$-015+2P+%65$%+-" 7&%" <61" >$71',2+3)3H5+-" 1*-<" <*+" T+2P+%65$%+-" <+%"
>-1',3$1173:',+-"*2"?6$+3+2+-5+8+%+*',"<+%"4+*5+%P3655+-"

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

*! ./0123456!

*7&! 89:626;64<6!

!

!

 4523=>?! "6:<=>?!

832@!&!A!863=B362!6346=!./01C/63=6=!10/!@36!626C</3=>?6!":/>?5945=B/01:45!6346/!DE<F6/G34@:45!

!

832@!-!A!863=B362!10/!89:<63256?H:=6!;3<!I2H>?64;9</3J!

!

832@!K!A!863=B362!10/!G6@/9?<6<6!89:626;64<6!

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

 !"

"

./01!2!3!.4/56/40!789!.:;404<4=>4!</>!;=?419:@>4>4=!A=5B@08554=!

"

./01!*!3!.4/56/40!4/=45!C>4BDE49?/=1495!789!.:;404<4=>4!/=!F:9>4=?:;7G9<!

"

./01!%!3!.4/56/40!789!:?5B@/9<4=14!H4>:00).:;>4/04!

*I-! J9875;?5>9:>!

#$%" &$'()*$+" ,(%" -)./%01%')$'%" 20%%" *3" (*3()" (*34" 5,()" ,566(+%(*'*7(38" (*348" 9:(*4" 5,()" 2(;)+$7*7(3"
<(*'()6+$''(" /.)",*("&$'()*$+%')0='0)",(%"-)5,0='%"1(%'(;(3>"?5/()3" *3",()"-)5,0='%6(9*/*=$'*53"3*@;'"$3,()%"
/(%'7(+(7'8"20%%",$%"-)./%01%')$'"/5+7(3,(3"A5)7$1(3"(3'%6)(@;(3>"

$B" &$'()*$+",(%"-)./%01%')$'%"

#$%" -)./%01%')$'" 20%%" (*3(" $++7(2(*3" C():(3,1$)(" (*3%(*'*7(" <(*'()6+$''(" %(*38" 902" D(*%6*(+" (*3("
=06/()=$%@;*()'(8" 2*'" E+$%7(:(1(" C()%'F)='(" G65H*,;$)94<$2*3$''$/(+8" :*(" *3" IGJ"K !LM4!4N" 5,()"
IGJ"K !LM4!4O"/(%'7(+(7'>"#*("#*@=("20%%"P 8K"Q"R8!B"22"(*3%@;+*(S+*@;"T06/()/5+*("1(')$7(3>"#*("#*@=("
,()"T06/()/5+*("20%%"PUV"Q" RB"W2"1(')$7(3>"

1B" X12(%%037(3",(%"-)./%01%')$'%"

#*("X12(%%037(3",(%"-)./%01%')$'%";F37(3"C53",()"E)YS("03,"Z5)2",(%"253'*()'(3"E(;F0%(%"$1>"#*("
X12(%%037(3" ,(%" -)./%01%')$'%" 2.%%(3" [(,5@;" %5" 1(%@;$//(3" %(*38" ,$%%" (*3(" D(/(%'*7037" $3" ,()"
\07/(%'*7=(*'%6)./(*3)*@;'037"2Y7+*@;"*%'>"

@B" Z5)2"03,"X12(%%037(3",()"X3%@;+0%%/+F@;(3"

Z5)2" 03," X12(%%037(3" ,()" X3%@;+0%%/+F@;(3" %5++'(3" 2*'" ,(3" ?6(9*/*=$'*53(3" ,(%" -)5,0='%"
.1()(*3%'*22(3>" Z5)2" 03," X12(%%037(3" ,()" X3%@;+0%%/+F@;(3" %5++'(3" ,(3" Z(%'+(7037(3" *3"
IGJ"K  OO4V4O"(3'%6)(@;(3>"

X0S(),(2" 2.%%(3" ,$%" -)./%01%')$'" 03," ,$%" -)./7(;F0%(" %5" $0%7(/.;)'" %(*38" ,$%%" *;)("
X3%@;+0%%/+F@;(3"C5)"03,"3$@;",()"&53'$7("/.)",*("?')52,0)@;7$37%2(%%037"(*3("A()=(''037"1*+,(3>"

,B" ]1()/+F@;(31(;$3,+037",()"X3%@;+0%%/+F@;(3"

^(33" *3" ,()" -)5,0='%6(9*/*=$'*53" /(%'7(+(7'8" *%'" ,()" +Y'1$)(" D()(*@;" PX3%@;+0%%/+F@;(31*+," ,(%"
1(,)0@='(3"-)./%01%')$'%B"2*'"(*3(2"7((*73('(3"]H*,$'*53%%@;0'9"90"1(;$3,(+3>"

D(*%6*(+_" 5)7$3*%@;()" <Y'1$)=(*'%%@;0'9" P]?-8" (3_" ])7$3*@" ?5+,()$1*+*'`" -)(%()C$'*C(B" 5,()" %')52+5%("
a*@=(+bE5+,4D(%@;*@;'037"PGaIE8"(3_"G+(@')5"+(%%"a*"I22()%*53"E5+,B>"

*IK! LG>6:5>4!

<5'6$%'(":*),"$0%"Z+0%%2*''(+8"/(*3"C()'(*+'(3"<5'6$)'*=(+3"03,"\0%F'9(3"90)"ZY),()037",()"D(3('9037"03,"90)"
T53')5++(" C53"A*%=5%*'F'8" T+(1=)$/'8" c0'%@;(38" d)5@=3037%)$'(" 0%:>" ;()7(%'(++'>"^(33" *3" ,()" -)5,0='%6(9*4
/*=$'*53"3*@;'"$3,()%"$37(7(1(38"*%'"(*3(",()"3$@;/5+7(3,"$0/7(/.;)'(3"<5'+(7*()037(3"P:*("*3"IGJ"K  MR4 4 8"

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

*./! 01234567!

%! 89:;569<26!4=>! ?=9?@A24=56=!

%.&!  ?=9?@A24=56=!B49!89:;4=5!C6?!31=D2E=269!F6GH69E249!4=>!04;2;64@A26!

%.-! I4D9:D24=5!B49!J1=2E56!>6D!KE4676G6=2D!

FEC6776!L!M!N1=D29432?1=DD2E=>E9>!;:9!O@AEC71=6=!;:9!KE4676G6=26!

I=D@A74DD2PH! "?@36!>69!J62E77GED36! Q;;=4=5D>49@AG6DD69!

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

%./! 0123435637859:;!<=>?@;>;8>489:?2>@!

%.A! B2CD;89:>2>@5@;4E?!CF4!G;>!;1;6?4859:;>!H8G;45?I>G!

%.*! B254F5?2>@!D24!J;552>@!G;4!K;4L8;@2>@!

%.%! M;N7;4I?24O;9:5;16INN;4!

%.P! B254F5?2>@!CF4!G8;!Q2@C;5?8@6;8?574FC2>@!

P! M@&!B>CI>@5R2I18?E?!G;4!S=?T;4L8>G2>@;>!>I9:!G;N!B2C59:N;1DT;4CI:4;>!

P.&! B11@;N;8>;5!

 

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

 !"

"

"

 ./01234! "567234!

#$%"#$&'%((")*+,-" .&$/%$%01234")*+,-"

#$%5'&36010&3034")*+,+ -" .&$/%78369234")*+,+ -"

:301089";%8(2$%;%31")*+,+<-" =3>834(;%((234")*+,+<-"

?&0(1%3034"@$&'%(("A B")*+,+,-" C%>%2'71234(D&$4834"A B")*+,+,-"

C8E034"836"F8$@"'&$$%'10&3")*+,+G-" =2(7%0H%3"236"I&$$%E12$"6%$".%$/0%4234")*+,+G-"

#$%5$%>9&F"7%81034")*+,+!-" .&$FJ$;%3">K$"=2>('7;%9HD%$>87$%3")*+,+!-"

?&0(1%3034"@$&'%(("A<B")*+,+L-" C%>%2'71234(D&$4834"A<B")*+,+L-"

=((%;/9M"#$&'%((")*+G-" ?&3184%@$&H%((")*+G-"

N&96%$"@8(1%"@$031034")*+G+ -" O&1@8(1%36$2'E")*+G+ -"

P%D0'%";&231034")*+G+<-" ?&3184%"6%("C82%9%;%31(")*+G+<-"

Q%>9&F"7%81034")*+G+,-" =2>('7;%9H5R$FJ$;234")*+G+,-"

Q%'&D%$M")*+!-" S8'7/%78369234")*+!-"

T0389";%8(2$%;%31")*+L-" R36;%((234")*+L-"

8109!:!;!<=>?@5=?A4=5.!?>=!B/&!

:C-! DE=F5=5176./!95=!<=>?01./5!

P0%" H2" @$K>%36%" U/%$>9J'7%" ;2((" (0'7" 0;" =390%>%$234(H2(1836" /%>036%3" 236" 0(1" 4%4%3" V%490'7%" =$1" D&3"
.%$23$%0304234%3"8/H2('70$;%3W">&9490'7"68$>"6%$"#$K>9034"30'71";01"6%3"T034%$3"/%$K7$1"F%$6%3+"

X%33" 03" 6%$";8Y4%/90'7%3"N@%H0>0E810&3" D&$4%('7$0%/%3Z" 68$>" 6%$"C82%9%;%31%5#$K>9034" 62$'7"[82'7%3" 03"
%03"3%21$89%("&$4830('7%("O\(%;011%9"/%0"Q82;1%;@%$812$"%31>%11%1"F%$6%3+"

:CG! DE=F5=5176./!

:CGC&! DE=F54A.906./!

.%$>87$%3Z" /%0" 6%;" %03%" 49%0'7F%$104%" .%$('79%'71%$234" 236" T%2'71%82>387;%" 6%$" C82%9%;%31%" 236"
O%01%$@9811%3"$%@$&62H0%$1"F0$6Z"F0%"(0%"K/%$"60%"P82%$"D&;"]%01@23E1"6%$"^%$(1%99234"/0("H2;"]%01@23E1"07$%$"
?&3184%"/%0;"?&3184%@$&H%(("%$>&941+"

:CGC-! H.?A./2I5226./!

8B" N0'71@$K>234"

P8("_%7J2(%";2((" 62$'7" %03%" %$(1%"N0'71@$K>234" /%0"  `>8'7%$".%$4$\Y%$234" 82>" (0'71/8$%" N'7J6%3"
K/%$@$K>1"F%$6%3+"

a" N2/(1$81E$K;;234"&6%$"562$'7/0%4234"A82Y%$789/"6%$"#$&62E1(@%H0>0E810&3B+"

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

./0/0! 12324567489:;<=9>89!?&@!

./0/A! B4:62CD28!48E!F<==2G74=!E2=!H2=IC29489!

"

./0/*! H<=JK=L28!3M=!B43:56L2ND;2=3>6=28!

./0/%! 12324567489:;<=9>89!?-@!

./A! O<87>92P=<D2::!

./A/&! Q<7P>:728E=45G!

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

 !"

#" $%&'%()*&+"%,",%''-(.(&"/(.(%01"2(."345'(6"

#" 7(.-4*)(&"2(."345'(6"

"

"

$&+-%501" 8(*'501"

345'("%0%0-("9.:2*0(2";1(&"'1("5'(&0%-"%5".(,:<(2" 345'(&=%9)(->"2(."(&'5'(1'>";(&&"2%("8.*0?5014@-:&("(&')(.&'";%.2"

A(0(55"%&"'1(",%22-("5(0'%:&":)"'1("945'(" $%&'%()*&+"%,",%''-(.(&"/(.(%01"2(."345'("

345'("54++%&+" 7(.-4*)(&"2(."345'("

B4'%5)40':.C"0:&2%'%:&" D*).%(2(&5'(--(&2(."D*5'4&2"

./01!'!2!.3/45/303!678!139!:;4<=91!138!=;6>318;?@<39!AB<5=4<3!

$5" %5'" =*2(," ;%01'%+>" /(2%&+*&+(&" )E." 245" F*)2.*0?(&" 4*5=*;G1-(&>" 2*.01" 2%(" )4-501" 4*5+(.%01'('(" *&2"
501;401("8.*0?("<(.,%(2(&";(.2(&"?H&&(&6"

CDED-! FB9<=>3!134!.=;303G39<4!

845"/4*(-(,(&'";%.2"4*)"2(,",%'"I:'945'("&401"J6K"@(2.*0?'(&"3.E)5*@5'.4'",:&'%(.'6"

/%-2"L" =(%+'" (%&" /(%59%(-" )E." (%&" 'C9%501(5" F*)501,(-=MIH'9.:)%-" )E." 2%(" I:'-(+%(.*&+" B&NK3@K!>" ;%(" %&"
O$P"N !NQM >"/%-2" K>"4&+(+(@(&6"

/%-2" Q"=(%+'"(%&"/(%59%(-" )E."(%&" 'C9%501(5"F*)501,(-=MIH'9.:)%-" )E."2%("I:'-(+%(.*&+"B&LN>JF+KP*>J>";%(" %&"
O$P"N !NQM >"/%-2" R>"4&+(+(@(&6"

845"3.E)5*@5'.4'",*55" @(%"S%&2(5''(,9(.4'*." *&2" E@(." 2%("S%&2(5'24*(." 2(5" F*)501,(-=MIH'9.:)%-5" &401"
/%-2"L":2(."/%-2" Q"(.;G.,'";(.2(&6"

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

 !"

"

"./0123!  4567123!

#$%&'()" #$%&*'+"

,(-%".%"/(01"2"3"45*" 6.7+1&8/(01"2"3"45*"

,(-%"9:;<"/(01"2"="45*" 6>?@+)/(01"2"="45*"

'(A"=B"*"C" !B"DE" F0;("=B"*"C" !B"DE"

G<H>",17):;" G<H>I6.7*'+-1)81<"

H/1I+1(0&<J" K:/;L/-1<"

#1-%1/(0./1"DE" #1-%1/(0./"DE"

#&-1"*" M1&0"*"

N./'+J1+1<91"O&<&1P"0$%&*'+1/"6>)(.7"Q6<*'+).**01-%1/(0./R"

S1*0/&'+1)01" O&<&1P" 6>)(.7J/1<81<A" T<01/1" 6>)(.7J/1<81" Q6<*'+).**01-%1/(0./RA" U>1/1" 6>)(.7J/1<81"
Q#1-%1/(0./"(.7"91/"U>1/*1&01RA"

8769!(!:!;<=7123.1!>/?123@.6A)BC0=DE?76!?FD!97.!BE06.57.D/45!G4%HIJHK!

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

 !"

"

 ./01234! "567234!

#$%&'()" #$%&*'+"

,(-%".%"/(01"2"3"45*" 6.7+1&8/(01"2"3"45*"

,(-%"9:;<"/(01"2"="45*" 6>?@+)/(01"2"="45*"

'("AB"*"C"!D"*"E"FFD"GH" I0;("AB"*">&*"!D"*"E"FFD"GH"

J<6KH.",17):;" J<6KH.L6.7*'+-1)81<"

M/1L+1(0&<K" N:/;O/-1<"

#1-%1/(0./1"GH" #1-%1/(0./"GH"

#&-1"*" P1&0"*"

Q./'+K1+1<91"R&<&1S"0$%&*'+1/"6>)(.7"T6<*'+).**01-%1/(0./U"

V1*0/&'+1)01" R&<&1S" 6>)(.7K/1<81<W" X<01/1" 6>)(.7K/1<81" T6<*'+).**01-%1/(0./UW" Y>1/1" 6>)(.7K/1<81"
T#1-%1/(0./"(.7"91/"Y>1/*1&01UW"

8109!&+!:!;<=123452!>6?234@50A)BC7=DE?10!?FD!915!BE705/15D6./!G.(%H*>/IJ6H*!

KLMLI! >6?234@50A) DNOD@6./!

KLMLIL&! ;5@=5DP76D@5226./!P@!8P6505@5.7!

Q&1"#1-%1/(0./"Z:<"K1+O.*01<"[(.1)1-1<01<"*:))01"(-"\1**%.<?0"6"7@/"9(*"#+1/-:1)1-1<0"T9&1"\&001"(.7"
91/" Y>1/*1&01" 91*" V1+O.*1*U" .<9" (-" \1**%.<?0"[" 7@/" 9(*" #+1/-:1)1-1<0" T91/" K1)]0101" ^<<1<01&)" 91*"
6<*'+).**1*U_";&1"&<"[&)9"  "9(/K1*01))0_"K1-1**1<";1/91<W"

Q&1"#1-%1/(0./"(<91/1/"[(.1)1-1<01"*:))01"(-"#+1/-:1)1-1<0"8./"\1**.<K"91*"K1)]0101<"6<*'+).**01&)*_"
;&1"&<"[&)9" F"9(/K1*01))0_"K1-1**1<";1/91<W"

Q&1" #1-%1/(0./-1**.<K" Z:<" R1&01/%)(001<" 8./" M/@7.<K" 91/" 6.7*'+-1)8LR]0;O/-1>1*0O<9&K?1&0" Z:<"
R1&01/%)(001<" *:))01" (-" #+1/-:1)1-1<0" 8./" \1**.<K" 91/" R1&01/%)(001<(<*'+).**7)O'+1<" Z:/K1<:--1<"
;1/91<W"

`191/" #+1/-:1)1-1<09/(+0" *:))01" *:" K17@+/0" ;1/91<_" 9(**" ?1&<1" J0]/.<K1<" .<9" ?1&<1" [11&<7).**.<K" 91/"
#1-%1/(0./-1**.<K"(.70/101<W"

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

 !"

"

"

 ./01234! "567234!

#$%&'(")*%%" +$,-./'%"

0$.%&"('123" 4$(56*(7"

86'(5$9$.:%'"5'*1.(23/":$23,";" 0'11:.3-,";"<=("&*1"86'(5$'%'5'3,"

;&6'12>'1" ?%')'(:.3-,'"

@$*(&" +'2,'(:%*,,'"

86'(5$9$.:%'"5'*1.(23/":$23,"@" 0'11:.3-,"@"<=("&*1"86'(5$'%'5'3,"

86'(5$9$.:%'"A2('" 86'(5$'%'5'3,&(*6,"

8109!&&!:!;5<=5>?76><5226./!?<!/54@6275.!8?6505<5.7!6.75>!A5>B5.96./!CD.!
;45><D505<5.75.!

"

8109!&-!:!;5<=5>?76><5226./!?.!?.95>5.!E>FG01./5.!6.75>!A5>B5.96./!CD.!;45><D505<5.75.!

HI*! $?34J54?.906./!

B*96";)196%.11"&'("C(=<.3/"21,"&'("C(=<%23/D"<*%%1"'(<$(&'(%296D"<=("&2'"23"&'("C($&.-,1:'72<2-*,2$3"<'1,/'%'/,'"
E'2,".3,'("&'3"#,*3&*(&)'&23/.3/'3"7.")'%*11'3F"

HI%!  .9<5226./!

G2'" '%'-,(2196'3" ?'33A'(,'" &'1" C(=<%23/1" A'(&'3" '3,1:('96'3&" &'3" ;3/*)'3" 23" &'(" C($&.-,1:'72<2-*,2$3"
/'5'11'3F"E.&'5"1$%%,'"&'("C(=<%23/"'23'("#296,:(=<.3/"52,"H!<*96'("I'(/(JK'(.3/".3,'(7$/'3"A'(&'3F"

L1"1$%%,'"&*33"'23'"M)'(:(=<.3/"*.<"<$%/'3&'"L(196'23.3/'3"&.(96/'<=6(,"A'(&'3N"

O" P3/'3=/'3&'"+$,)'3',7.3/Q"

O" *)/'1,$K'3'1"+$,Q"

O" ;)<*%%'3"&'("+$,-./'%Q"

O" ;.<%J1.3/"&'1"+$,'1Q"

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

 !"

#" $%&'()*(+),--%./"012)"31%)45&62/%./"7*%82)5*9&"12)":)01%+(';2<6=6+*(60.>?"

#" @6''&691%./"012)"A29*-6.62)%./"*-"$%&'()*(?"

#" B&9C'%./"12'"DC('(0;;9*4+'?"

#" E2592."012)"B&9C'2."12)"B.'459%''=9F452.G"

B.'4596282.1"H6)1"162"DC(%./"-6((29'"=9%0)0'+0;6'452)"@C.(/2.26.)645(%./",&2);),=(G"I)=0)12)96452.=*99'"H6)1"
.*45"12)"J*)<26.&2((%./"26.2"K%2)'45.6(('*.'645("&2()*45(2(G"

'! ./-!012341/56/!786!9:51;1<16=16!56>!?14=12@;:==16!314<!A5BCDE<1;F782/:6/!

'G&! A;;/1<1461C!

:),=%./"L/ "&2<625("'645"*%="1*'"M2)=*5)2."<%)":),=%./"12)"M2)&62/%./"N0."O*%292-2.(2."%.1"D26(2);9*((2."
&26-"B%='45-29<N0)/*./"%.1"*%="1*'"M2)=*5)2."<%)"O2'(6--%./"12'"B&'(*.1'"<H6'452."O*%292-2.("%.1"
D26(2);9*((2G"

"

"

 6/;4CDE! "15=CDE!

:)2":)042''"PQGRS" M0)&2)26(%./"PQGRS"

T.6(6*9"-2*'%)2-2.("PQGRG!S" B.=*./'-2''%./"PQGRG!S"

O*+6./"*.1"H*);"40))24(60."PQGRG S" B%'526<2."%.1"U0))2+(%)"12)"M2)&62/%./"PQGRG S"

:)23)2=90H"52*(6./"PQGRGRS" M0)HF)-2."=,)"B%='45-29<N2)=*5)2."PQGRGRS"

E6.*9"-2*'%)2-2.("PQGVS" I.1-2''%./"PQGVS"

94;>!&H!I!J2KB712B:E216!BK2!./-!

'G-! 08231214=56/!>12!J2KB;46/1!

A62" <%" ;),=2.12" W&2)=9F452" -%''" '645" 6-" B.962=2)%./'<%'(*.1" &2=6.12." %.1" 6'(" /2/2." X2/96452" B)(" N0."
M2)%.)26.6/%./2."*&<%'456)-2.?"=09/9645"1*)="12)":),=96./".645("-6("12."E6./2)."&2),5)("H2)12.G"

Y2.." 6." 12)"-*8/2&96452."$;2<6=6+*(60." N0)/2'45)62&2.Z" 1*)=" 12)"O*%292-2.(23:),=96./" 1%)45"L*%452." 6."
26.".2%()*92'"0)/*.6'452'"DC'2-6((29"&26"@*%-(2-;2)*(%)"2.(=2((2("H2)12.G"

'GH! L86=:/1@28F1CC!

'GHG&! A6B:6/C<1CC56/!

A2)":),=96./"6'("26.2)"$645(;),=%./"<%"%.(2)<6252.G"I)"1*)="+26.2"O2'45F16/%./2."*%=H26'2.Z"162"162"[,9(6/+26("
12)":),=%./"&226.()F45(6/2."+C..2.G"

#" $%&'()*(+),--%./"012)"31%)45&62/%./"7*%82)5*9&"12)":)01%+(';2<6=6+*(60.>G"

#" @6''&691%./"012)"A29*-6.62)%./"*-"$%&'()*(G"

#" B&9C'%./"12'"DC('(0;;9*4+'G"

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11


 !"#$! $!%&&'()*)%+&,-+&')&&!

  !

"! #$%&$'!()$*!+,&-.$'!)$*!+'./%&0..1&2/%$'3!

"! +'%415$')$!#*$6)7-*8$*3!

'./.-! 012345647!178!9:;;4<=1;!84;!>4;?54@17@!

9$*! :*;1.0,.5*458*;1&<'=! .(&&5$! 0'5$*! >$*?$')0'=! )$*! <'! @3A! 1$.5=$&$=5$'!>(*,$%4')&0'=.40.*;.50'=! 0'5$*!
)$'!<'!)$*!:*()075.8$B<1<745<('!4'=$=$,$'$'!C$)<'=0'=$'!40.=$%$<B5!?$*)$'3!

#4&&.! <'! )$*! :*()075.8$B<1<745<('! 1$.5=$&$=5D! <.5! $<'! E$?</%5! 401! )$'! :*;1.0,.5*458*;1&<'=! 401B0,*<'=$'D! 06!
>$*,<$=0'=$'!B0!7(**<=<$*$'3!

94.!E$?</%5!60..!<'!)$*!:*()075.8$B<1<745<('!1$.5=$&$=5!?$*)$'3!

'././! >:;AB;C47!DE;!01D2F3C4G6H4;DI3;47!

F<5%<&1$! )$*! <'! @3 !)G! 1$.5=$&$=5$'! +01./%6$&BHI-540.*;.50'=! ?<*)! )4.! :*;1.0,.5*45! 0'5$*! )$'! <'! )$*!
:*()075.8$B<1<745<('!1$.5=$&$=5$'!C$)<'=0'=$'!$*?2*653!+'./%&<$J$')!.(&&5$!)<$!K,$*1&2/%$'5$68$*450*!)$*!
I$<5$*8&455$!<'!)$*!F<55$!)$.!:*;1.0,.5*45.!=$6$..$'!?$*)$'3!

9$*! :*;1&<'=!60..! ,$<! L-/%.55$68$*450*! 0')! ;,$*! )<$!L-/%.5)40$*! )$.! +01./%6$&BHI-58*(1<&.! '4/%!C<&)!M!
()$*!C<&)!AN!$*?2*65!?$*)$'3!

'.J!  78C42217@!

'.J.&! K42217@!84;!>4;?54@17@!

F$..0'=! )$*! >$*,<$=0'=! $'5.8*$/%$')! )$.!F$..O$*14%*$'.! '4/%! PQR!@NAMAH@HAM3!9<$!S8<5B$'5$68$*450*!
1;*! )<$!>$*,<$=0'=.6$..0'=! O('!C40$&$6$'5$'! 0')! I$<5$*8&455$'!60..! )$'!S8$B<1<745<('$'! )$.!:*()075.!
$'5.8*$/%$'3!

'.J.-! K422DGBF34!

9<$! E*-J$! )$*! F$..1&2/%$! )$*! I$<5$*8&455$! .(&&5$! .(! =$?2%&5! ?$*)$'D! )4..! .<$! )$'! F$..1&2/%$'! )$*!
6('5<$*5$'!C40$&$6$'5$!$'5.8*</%53!

'.J./! 0?2=I782C42217@!

'.J./.&! LMF32=I?2=I78!

T$''!)<$!(,$*$!S5</%8*(,$!UC40$&$6$'5G!0')!)<$!0'5$*$!S5</%8*(,$!UI$<5$*8&455$G!=$.548$&5!?$*)$'!0')!)<$!
(,$*$! S5</%8*(,$! )<$! 0'5$*$! ,$*;%*5D! ?<*)! )$*! L-/%.54,.54')! )0*/%! )$'! :0'75! 6<5! )$6! =*-J5$'! +,.54')!
1$.5=$&$=53!

T$''!)<$!)0*/%!)<$!F$5%()$!)$*!7&$<'.5$'!V04)*45$!%$*=$&$<5$5$!C$B0=.$,$'$!=$.548$&5!?<*)D!=<&5!<''$*%4&,!
)$*!#&2/%$D!<'!)$*!)$*!T$*5!)$*!0'5$*$'!S5</%8*(,$!=*-J$*!<.5!4&.!)$*!T$*5!)$*!(,$*$'!S5</%8*(,$D!)$*!:0'75!
6<5!)$*!=*-J5$'!9<11$*$'B!4&.!W('547580'753!

9$*! T$*5! )$.! W('547580'75.! ?<*)! 40.! 4&&$'! 945$'! $*6<55$&5! 0')! .(! 06=$1(*65D! )4..! )$*! T$*5! )$.!
W('547580'75.!N!?<*)3!

C<&)!AX!B$<=5!$<'!C$<.8<$&!1;*!)$'!W('547580'75!,$<!N3!

²�(QWZXUI�²

Full document details: E DIN EN 61189-5-601:2018-11

http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11
http://www.avadocuments.com/doc/e-din-en-61189-5-601-2018-11

