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systems—Part 1: Genaral principles for design)

1. 1 8
D 54 3 H8%4
ISO 13849-1(safety of machinery—safety-realated parts of control
systems—Part 1: Genaral principles for design)2 A|ojA] 2Bl Zof A
FH7s e TS A dE FFEOE FAH I =Y AFA
A=A ‘Fﬂi E?‘?ﬂ_fﬁt} ISO 13849-12 AofA 259 <t HAH
S X33 EAL WAt o] BFEL
w5t &S 717ﬂ s AHE HeE dyA "o #Agle] B F

ZIAFE 9% SRP/CSel A -&H .

2) o019 A<
- SRP/CS(safety-related part of a control system)
AATE dEAsd FFET HHTHE SHENSE WA=

S ERES B

—

- ¥ F(category)
Agte] digk WA 9 FFY x5 HjA,
A E Aol 3l =

Ao A28 tdBd REEC] R

- PLr(Required Performance Level)
7t ebdrlgol dd 9184 Tas 2] S8 aTEE AssE

X

_‘IO_



- PL(Performance Level)
o= 7153k e A SHAV] TS T3

dHAHE FEFo 8 FAHseE BEASA &

Ao} A 228l o]

ﬂlgi
+
30
rr

- MTTFd(mean time to dangerous failure)
A@e H oG 7 Ak

- DC(diagnostic coverage)
AAE Y3 1ge] 1ZdEH B A 24 aZdEY HEE

AHHE An fade A%

- CCF(common cause failure)
G Ao 2 RE fE OE S5 1%

- Failure(a2#&)
F&5o o 9FH= VeE YT F J=E THo THHE A

- Fault(23h
AR EAZY Foly 7|EF AgH &5 =
7118F A& AQslal, FoR 7eE AT ol AHH F52

S H

2. B7} A=}
AFAR A Z2AE 7AY A AAHS=Z AFEY. HIMA=

o 1l
AFRJQEA Slsjor DL, 92 F2). RE o=® &
g Ao o 7hsd 80| melolo} ek 79 91
SRP/CSell o1& HA§ Sk 7ol AT HHATA
A8l of s},

_‘I‘I_



l/ START 1\:'
M
b4 | //I-Qisk assessment carried uut\\
Determination of the limits - \ in accordance with 150 12100 |
ofthe machinery (see section 5.3%) = 4
<
v yes

Hazard identification
(see section 5.4° and Annex B?)

|

|

|

|

|

|

|

:

: This iterative risk reduction

L 4 | process shall be carried out
Risk estimation ! separately for each hazard
(see section 5.59) : under each condition

|

|

|

|

|

|

|

|

|

|

|

|

|

of use (task).

)
Risk evaluation
(see section 5.67)

o /Am\

other hazards

generated?
il

A4
A

Risk reduction process
for the hazard:

I

i

1by inherently safe design :
2 by safeguards !

3 by information for use :
(see Figure 19 i
I

I

I

I

I

Iterative process of the design of
safety-related parts of control systems
(SRP/CSs) (see Figure 3°)
A

Does the
protective measure
selected depend on a
control system? e e e e R e e e o :

no
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— P1 >» | a
F1»
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[ — P > b
Al = S F2>»
— p2 > | .
_)— P1 >
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S22 L > | 4
P . 2
FE—)[
P2 . : >» | e
—
=2 28y

S (Severity) : A3 A%

F (Frequency) : 9]@g el that A Hl= /| =& A3t
-F1: 7hg | &2 =& A%

|
CF2 o AF e AR [ I 23R

P (Possibility) : 3|3
1: 98 4" oA, dA 39 7+
- P2 98 A3 WA A, s Ao B
% SR g H2, olF £x, TEHS, 9P beA(@E X B) 17

PLr(/ds 27, Required Performance Level)-2 430 Q750X =
PL(/d 5=+, Performance LeveDo|gtal & < Qltth. kA oAl 26l 9
AerzPLe P4 HAE a75He 45FEPlnRt AU Zofok
gttt (PLr<PL)
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4. PLe| AA
7}. PL(Performance Level) 24
AH715S FPst= 71 SRP/ICS =& Z=¥E SRP/CSE] PL2 o}
gt g o ek FA e o8 2AH o
- ©Y FA QAo MTTFd
- DC
- CCF

W%, DCuy 2 e MTTEdS] wet PLS 24T 5 Utk 299
Bl 8THE PLE DA s 9 = e 2 Ade 3
of MTTRde] 40, 53, ¥8)8 Uehith 2 A9 MTTFdo
weh Age GO A A &9 HUB 39 F s ddsiok 3
o o] go] £HYHE FHFoEY 4

AT

PL

[] MTTFd=Low

L e - - - koo b e eeeee| [] MTTFd=Medium
N B | o [ MTTFd=High

________________________________________________

a
b
c
d
e
: | : : |
1 1 1 1 1
Safety Cat. CatB Cat1 cat2 Cat2 Cat3 Cat3 Catd

DC average Mons None
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1}, MTTFd(Mean Time to Dangerous Failure) 23

zk Ao MTTRd #+& &, < 8t 39 o= FoA, &4
Aduoitk fEH o= s FHojoF sk}, MTTFd= 1003 2] FHojzks
IHE T U

MTTFd
Z} MEol =7 Xjo| He
St 3:'5 MTTF d < 104
= 108 < MTTF d < 304
o 30" < MTTF d < 1004

MTTFde] ZA<S 9)&) "lolH= 7] 93 Axl= vhex Ao
a) AZARS] HoE] AME

b) ISO 13849-12] X4 C9} H<&x] Do WY AL

o 10d& A9

O B10d ¢} MTTFde}le] #A

A ZA7F MTTRd ke Al ZsH= Aex. Al2=H F
e AR A=A Bl0d @ AlEste -$(ex.
L)<= ot 24l& o] &3t MTTFdE A4S 4+ Uth

B10, ~d,, < h,, % 3,600

- N =
0.1X ]\/:)p o tcyde

MTTEF, =

+ Bl0g : 10%9] 4847 9183 14 S dod wriA Y Aol& F
(B10%te] 2vlE B10* #o2 AHE 713)

© Ngp : AZE Aol & & (&9]: cyclelyear)

 teye @ 2H ] Oﬂ*’—l‘“— Qs A= Atel &9 Hd AR (&9): sec/cycle)

« hep : 1Y 7FEAIZE (&9 hour/day)

© dop - DX 7HEY (&9 day/year)

O _4
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Zy F&o] MTTEd gkeol A= ™ AA Al="d tizk MTTFd %

2 olghel 42 B3l AN & vk

%_%iﬂlﬁ(q.xﬁlﬁ)d] EHE]- Jﬂ -+ MTTFd 4K
T Atk o714 MTTFdcl¥ MTTFdc2+=
| o gholTh.

re o RS
5 e v 8 A

2

MTTF, = % MTTFdy+MTTF»— 1 1

MTTFI, = MTTFi,

[MTTFd AHl4F Of|Al]

. Units MTTF,, 1IMTTF 4 I mifMTTF 4
/ Component " Worst case | Worst case | Worst case
years 1/year 1/year
1 | Transistors, bipolar, low power (see Table C.2) 2 1142 0,000 876 0,001 752
2 | Resistor, carbon film (see Table C.5) 5 22 831 0,000 044 0,000 219
3 | Capacitor, standard, no power (see Table C.4) 4 11 416 0,000 088 0,000 350
4 | Relay (with small load, see C.2) 4 315,66 0,003 168 0,012 672
(B404 = 20 000 000 cycle, M= 633 600)
5 | Contactor (with nominal load, see C.2) 1 31,67 0,031 676 0,031 676
(Bypg = 2000 000 cycle, B = 633 600)
Z(n IMTTF 4 ) 0,046 669
MTTF4 =1 IS.(HJ fN'I“I‘FFdj) [years] 21,43
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Table C.1 — International Standards dealing with MTTF4 or B4y for components

Basic and well-tried safety

principles according to
I1SO 13849-2:2003

Other relevant standards

Typical values:
MTTF 4 (years)

B4 (cycles)

(e.g. enabling switches)
independent of the load) #

Mechanical components Tables A.1and A.2 — MTTF4 =150
Hydraulic components TablesC.1and C.2 EN 982 MTTF, =150
Pneumatic components Tables B.1 and B.2 EN 983 Bypg =20 000 000
Relays and contactor Tables D.1and D.2 EN 50205 Bg4 =20 000 000
relays with small load IEC 61810
(mechanical load) IEC 60947
Relays and contactor Tables D.1and D.2 EN 50205 Bpq = 400 000
relays with maximum load IEC 61810

IEC 60947
Proximity switches with Tables D.1 and D.2 |IEC 60947 B,g4 =20 000 000
small load EN 1088
(mechanical load)
Proximity switches with Tables D.1 and D.2 |IEC 60947 Bygg =400 000
maximum load EN 1088
Contactors with small load Tables D.1and D.2 IEC 60947 B g4 =20 000 000
(mechanical load)
Contactors with nominal Tables D.1 and D.2 IEC 60947 Bygg = 2 000 000
load
Position switches Tables D.1and D.2 IEC 60947 8494 = 20 000 000
independent of load @ EN 1088
Position switches (with Tables D.1and D.2 IEC 60947 B4 = 2 000 000
separate actuator, EN 1088
guard-locking)
independent of load @
Emergency stop devices Tables D.1and D.2 |IEC 60947 B 54 = 100 000
independent of the load @ SO 13850
Emergency stop devices Tables D.1and D.2 |IEC 60947 Bipg =6 050
with maximum operational SO 13850
demands @
Push buttons TablesD.1and D.2 |IEC 60947

B1g = 100 000

NOTE1 B

NOTE 2

For the definition and use of Biﬂd' see C4.

104 Is estimated as two times 8, , (50 % dangerous failure).

*Small load” means, for example, 20 % of the rated value (for more information, see EN 13849-2).

@  |ffault exclusion for direct opening action is possible.

_17_




Table C.4 — Capacitors

MTTF 4 for components

MTTF for
Capacitor Example components years Remark
years Typical | Worst case
Standard, no power KS, KP, KC, KT, 57078 114 155 11 416
MKT, MKC, 50 % dangerous
MKP, MKU, MP, failure
MKWV
Ceramic e 22831 45 662 4 566 50 % dangerous
failure
Aluminium electrolytic Non-solid 22 831 45 662 4 566 50 % dangerous
electrolyte failure
Aluminium electrolytic Solid electrolyte 7671 75 342 7 534 50 % dangerous
failure
Tantalum electrolytic MNon-solid 11415 22 831 2283 50 % dangerous
electrolyte failure
Tantalum electrolytic Solid electrolyte 114 155 228 311 22 831 50 % dangerous
failure

Table C.5 — Resistors
MTTF for MTTF 4 for components
Resistor Example components years Remark
ok Typical Worst case

Carbon film — 114 155 228 311 22 831 50 % dangerous
failure

Metal film — 570776 1141 552 114 155 50 % dangerous
failure

Metal oxide and wire- — 22831 45 662 4 566 50 % dangerous

wound failure

Variable — 3767 7534 753 50 % dangerous
failure

Table C.6 — Inductors
MTTF for MTTF 4 for components
Inductor Example components years Remark
yoars Typical Worst case

For MC application - 37 671 75 342 7534 50 % dangerous
failure

Low frequency inductors - 22831 45 662 4 566 50 % dangerous

and transformers failure

Main transformers and — 11415 22 831 2283 50 % dangerous

transformers for switched failure

modes and power

supplies

Table C.7 — Optocouplers

MTTF for MTTFIul for components
Optocouplers Example components years Remark
years Typical Worst case
Bipolar output SFH 610 7 648 15 296 1 530 50 % dangerous
failure
FET output LH 1056 2 854 5708 571 50 % dangerous
failure

_18_




t}. DC(Diagnostic Coverage) 23

DC
EH ZF M'2o He
sie S DC < 60 %
St 60 % < DC < 90 %
= 90 % < DC < 99 %
A 99 % < DC

(=1

DCavge 2 #-F2] DCe| Hagho 2 ool 45 o838t gt

§ o
~ MTTF,
DC,, =—

av n

1
Z.:Zl MTTH,

2}, CCF(Common Cause Failure) 23

CCFe YAz Ry Fod & F55Y 184S vy
CCFel tigt A4+ Z+ WHo] CCFE Eoled 7Idstes AEE
Uehdth &, shue] Yoz B4 REo] uAUA GRE

shelck &2 ofuach

ofel ol od Mol ol 654 olio] HES wEAA Ft.
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O IEC 62061(Safety of machinery—Functional safety of safety-related
control systems)

1. /1 8

[EC 620612 A7, A === 213 75 HAA (E/E/PE:
Electric, Electronic or Programmable Elecronic) A]2~®l 2 #)|3Z 9]
AA FHF7IE obvEv 224 7 A 4ot o+
IEC/EN 6150894 st = Ao, 7[AFo ozt - #d HEE
2 T30l ths At

2. FA7s AFREE ALTYSE

A5 Fsol s 8o mel A48 EX(Low demand
mode)®} 148 = E(High demand mode)/dA&ERt g FEE T

glov 2t mEd An WHHES Tt Ak

SIL Afnddsts

SIL 4 >10-5 to < 10-4
SIL 3 >10-4 to < 10-3
SIL 2 >10-3 to < 10-2
SIL 1 >10-2 to < 10-1

SIL Andss SIL Andss
SIL 4 > 10-9 to < 10-8 SIL 4 1 x in 10,000 years
SIL 3 > 10-8 to < 10-7 SIL 3 1 x in 1,000 years
SIL 2 > 10-7 to < 10-6 SIL 2 1 x in 100 years
SIL 1 > 10-6 to < 10-5 SIL 1 1 x in 10 years




3. A& vy

g MZHE(Se)
BT AR, E EE T AA 4
BI7hSl: ARl B, &7k 4 3
Jtof: ofate] Zz Te >
oty 83 #Al Za 1

EHE X|& AZHFn<=1082 | XIS AZHFn>102
T2 13 Of 4 5 5
TAIZEE 13 08 ~ 12 13| o4 4 5
1292 13 O)2t ~ 232 13 0|4 3 4
2FY 13 0|8 ~ 1EHE 13| O] 2 3
1ES 13 O)gt 1 2

2d 2E 2 (Pr)

e =5 5
=8 4
HS 3
=3 2

e 23 1

4 vlsf WA == AR FE E7AV)

WX E= Mot 2E WX E= HehAv)
=7ts 5
Aol E7ts 3
s 1
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4. SIL(FA

2AA

Consequences Se;eemy
Death, losing an 4
eye ar arm

Permanent injury, 3
losing fingers

Reversible injury, 2
medical attention

Reversible injury, 1
first aid

No SIL (or PL) required

Class Cl=Fr+Pr+Av

OM: Other Measures (e.g. basic safety principles)

o:Se =3, Fr =4, Pr =5, Av = 5% EX
Cl=Fr+Pr+Av=4+5+5=14

o] Fo =W 54 IS ¢FelEE =YE b 75 SIL 3
= PL e7} =)

5. HFT¢} SFF9| & SIL 5%

- HFT(Hardware Fault Tolerance, st=¢o] 14 &-& WH9)
- SFRSafe Failure Fraction, Fd 1% H]&)

: F Hardware fault tolerance (see Note 1)
Safe failure fraction
0 1 2
< 60 % Not allowed (see Note 3) SiL1 SIL2
60 % — <90 % SIL1 SIL2 SIL3
90 % - < 99 % SIL2 SIL3 SIL3 (see Note 2)
299 % SIL3 SIL3 (see Note 2) SIL3 (see Note 2)
NOTE 1 A hardware fault tolerance of ¥ means that N+1 faults could cause a loss of the safety-related control
function.
NOTE 2 A SIL 4 claim limit is not considered in this standard. For SIL 4 see IEC 61508-1.

NOTE 3 Exception, see 6.7.7.

6. PFHDe| @& PL¥ SIL 55

— PFHD(Probablity of Dangerous Failure per Hour, A7 9183 14 85)

PL Average probability of cz?’l;lgerous failure per hour
a > 105t0 <10

b >3x10%10< 105 e
c >10%t0<3 %10 =
d > 107 to <10-8 SIL 2
e > 10%to< 107 SIL3
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AR A ADEMOL oA ARl PARE 52
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EMS
(Electro-Magnetic Susceptibility)

ESD(Electrostatic Discharge: 77| L)

RS(Radiated Susceptibility: BFAF L{Ad)

EFT/B(Elctrical Fast Transient/Burst: 7| & M2 NESHA/HAE LYA)

Surge(Surge: A{X| Li4)

EMC
CS(Conducted Susceptibility: M= L{-)

Dip(Voltage Dip: Mg Zdt A X L)

EMI
(Electro-Magnetic Interference)

CE(Conducted Emission; M & HZ)

RE(Radiated Emission: ZrA} )

O F8 §olo A

D “@A(Port)” & AT A 23] A

(o=}
[e}
o 54 HA&AA, 5 LR-AFANAY §2Y, A, Z2A2E
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F9 @4
(Enclosure port)

Az /A o] A
(Signal/Control ol F
port) (A

715 A TR
(Functional earth [ Al &th/d7]7]
port)

Apparatus
Z2A 2 Bt (Apparatus) A

(Process port)

& =AY 23 == AR HASe Y& =4 bl dojuk= At

4) “77)1A W= F=HAANEFT, Electrical fast transients/Burst)” o2k SAIL)
ol Azt viste] iAoz g AR 3HA Ftel 2719 d&5E]
= AE He] HElshe oy Yol dHEEE A B olE F3

g
=
by
ﬂ
k)
E?L‘
ox,
e
(@)
(@)
aQ
=
(@}
=}
)
oQ
]
(@)
.
(@]
O
(@]
=]
o)
IS)
(=
Q.
E
<
o
e
N
do
1o
r (
o,

6) “A=” (Conducted” & Fd5kgo] A7 lids B3t HA S5

7 AP Radiated” & FAFHS] ti71E Sdt] HAI= Ae TR

8) “FA #a(Radio frequency noise)” o]+ 10 kiizol A 3,000 GHzA}o]
o] Futg th o S HIth

9) “AACurge)” & < mlolARZAA g2 I A&EHE 329 Ak
AR Ev dEY A= 33 & 7zl Al

100 “WAd(mmunity)” o]z} g2 HA7] Wafio A2 + e ZXA
EE A2HY 5Ye T

1) “FsAHTN” ol B2=717F A5 &9l 10%0A 90%7HA 7
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12) “HEEZAIZKTh)” o]gt 2 F719] s Al FF #&] 50%71 He <
HEE S Al 50%= Bod wj7tR Y] A &EAZHS TRt
13) “A=%%(Contact discharge)” ol& FZX7|A71e AFS AlE
71710 HE, IAARD & A7 EAA7e B 29AE S
Ao A AFste= HHS Lo
14) “7]5%3(Air discharge)” ol=t AA7PIAY 7|9 A& Aoy
&

71719 "ARs] AR T AR T]e] v QX2 HH S

b

&

doA APste PEe TAD
15) “1%(Group D7171” & ZIAA TS WR 71%5< 98 2ad 15
3 AUAE oEFor WSl =4S k] dEAow Agtst

16) “2%&(Group 2)717]” & A &e| 7tFolt A7 EZ F2 dule 7}
T st 15T AqUAE JrH o WA 7|71 WA
AR} Ale] G2 ARSsHE BE 4E 7AVTE E3ei

) 28 F=rrEr), A 71970, A S mlelaE golB EE
7171, Aolgl2=H A7)7], BH7HE7], k=R 717], ALA

UV) 237 & 43
17) “& 5% (Quasi-peak value)” ol& 2 Z o2 wiEx:= 5

3 Fook Jhd W) 3 B ATge) B ol APEE e @

ok
.31
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O AAI A3NEMD Al

1. A=33] A d(Radiated Emission)

2.

AN@grel AU B3 )RR FEHE AAF 27
UPS, GPS& "¢l Y LdHILE FHEshH A2 e ==
Dry Run efoll A 71719 £ DAZEHE 3mAZANA =A4

Z3h4= o 0.15MHz ~ 30MHz

[HEFs ME 7HEfE]

AC Input

E.U.T

(Equipment Under Test)|

LISN

EMI Receiver

vFALAE] A & (Radiated Emission test)
AN AAE oA R FoR §&HE= HAANF =4

452 e EE Dry Run AEjolA 71719 £9 925

[AESH Al HEE)

10m or 3m EU.T

( Under Test)

A
Y

EMI Receiver
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O A HAEMS) Al
1. AA7] 2A WA AlP(Electrostatic Discharge test, IEC 61000-4-2)
- AMeY HE Thedr #;H ARRA B £ EAEREHY
A7) LA gk 71719 2 AsB 7L

Qt: +4kV(HEA), +8kV(7|=3)

- /‘] H@ H -
PEH7] 2™ E A" HIX| = Of|Al]

bR B bl B B

s a] g e diEEel #2
B‘If vepst BAMAE av #d
' 3 ol 2] 2] dizAel $hal
' e -k

HCPS Daistd g &) ¥
(HCP)16 m=08 m

glaEal gl

HE A

173 4 H(GRP)

REE
B3& 9o 718 o
Al Eet AlY ®ed
&'y __ KV 2l K
1 2 1 2
2 4 2 4
3 6 3 8
4 8 Kl 15
xa X ‘I |.| xa I i_lli[
8 X' ok BERT AV 248 oluk W 4 flch #e 6
FoAE ALFell atAslojof o) vk §19] wMincel o wA A
o] floW, 558 AF vzt 9ad 5 gl
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2. YA A Ald(Radiated Immunity test, IEC 61000-4-3)
- FRZI7IU Y5 o2 RE Faaro| thek WA oAU A7}

71719 EHEA == =23 Cabled] #71=H RS W 71719
4 AdsH 7t

[SALHE AlE HHXI = OflAl]

0.8m =09

H] =3 =jRjf

#9949

7 A 2

A7) b ke L}

BE i Iy

4 am

| b} o

‘ﬂ AwEa g BE Aele
A7) A )

A A

2) 3) 6)
E oK
o)
[5’ L aEA

1) -
IEC 035/06
1) AEE
2)
3) 7
4)
5 &

6) WAb gLt
7) A A
8) FAp|H %7 7|(field meter)
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A71A wWE B =3A A FEFT/Burst test, [IEC 61000-4-4)

293 J=dAN(HFEARS, Edo], AAFEAL] AHE )

2o HiEE = Ar|A wmE =gl digk 7171e] WA AlY
+

1IkV(A B 4d), £2kV(H LA

[HAE Al HiX| = OfAl]

el
E o e RS v
A% B v ¢ A
=qd| s \
T \ EUT
4
A
- P P e el |
J.H
55,50 T 7 AT
== vl w A 5 =
- ¥ 5
EFTIH] 21 ; |z e ook ga) Hee
Y g;] = e A A EHef Pajich
et AR ?ra_))'# )
-‘ /'1 .g|u1

R R ”C¢ - 500
i} I | — it Ay -?-.‘-
(’\T-)U ==0; gﬁ,

TH22

u g

R '3* ‘*Iﬂ'

Ce G e e R e R

Re L g A3k BAse AY

Fim A BE A3

Ca - akck a4 H

=Rl R £ S 2

(Al
e 2= & MY Hetny e i Fas
| Hel ZE, HX| ZE(PE) | MF 3 Hof ZE
I Mol Mgt ghg Foie ot HEU uhe Foie
kV ] kHz | kW kHz

1 0.5 5 H= 100 | 0.25 5 = 100
2 1 5 HE+= 100 | 0.5 5 = 100
3 2 5 3= 100 | 1 5 H4= 100
4 | 4 | 5 HE= 100 | 2 5 H4= 100
X | 5'H(special) g3 | =3 s
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4. AAWA Al@(Surge Immunity test, IEC 61000-4-5)
- 293 3 B= dFoE Qg Ao R ofrjE TERd o
AR gk 71719 52 deB 7t

[MXILHE Al HHX[ = O Al]

gl e gl ohal £ s
£ wEd Iay wis s ey
& L
N N
PE PE
= - 3| A i
= nz L =20m(H3g) 1413 =
= 23] 7] 7] =

el =) =] 715 Aald

MXILA A8 F2 AX 24 3|2 E)

#5913

R: R L
——oo — o
U C» = Rsi Rsz
o b6
U oy Ay
R 3 A%
C. <lvx Az #afAE
R. 92 A% A 34 A%
Rn 5y &g A
L 2% Az 834 AdE
(Al e
e 32 AlY MYt
CIE kv
ME O M2 ME of Bx|®
1 - 0.5
] 05 1
3 1 2
4 2 4
X? 9 (special) |
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A=A Al&d(Conducted Immunity test, [EC 61000-4-6)

H71 71y 2R dAF o2 RE Fa<ro sk A= oY
719] AC, DC power port <} Signal portel %“QH%%
719l &2 B8 7t

-1N

N

NN

Fa Hel 2 0.15 ~ 80MHz
A= - 10V/m, 1kHz 80% %13 =(AM)

[HELE A" HIXIZ OflAl]

T Trewan]

Lo AE ubal] |

Bim=L3503m

ikl f posomm b 0AmEDOSM f-l Al L'H

CON#E AMESHE UM AlH T4

Oim=rs03m
1Z2s0am 7Rk AL

z e 2] , T
o ] s C01me00sm 2] o) ummusm »q,«]L}]

To EUIZE MBS UE ME T4

T 500 F%t
T2 He 4] 7)(6.dB)
CDN Adtdd 2y

Y €¥X #Hi 2% =¥ EM Y=

N
Fals H: 150 kHz~ 80 MHz
e affd(e.mf.)

2 Uy Uy

\ dB(uV)
1 120
2 3 129.5
3 10 140
- G =¥ (special)

o o grERG A0 ZE olwsk fEe 4 gld. B )
=5 Rﬂ-ff: A JrAE] e g},
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. AAsE £, AdEF WA A”(Voltage Dip test, IEC 61000-4-11)
71719] AME £ o=dkx] e AL AHst == HHAo=w 39

7171¢] &2 858 7%

(Ale
s=° T Zstol Oigh AlH 2ldD XFHAZHE)(B0Hz)
¥ 1 AEAel gu Al heth
a2 | av] B 0% | 157 E8 0% 307 7] &%k 70 %
5 ; . 3 3 1257 &<k | 307 &¢b | 30057 <t
oz ey =al Qo Za] =k 0% = — —
- o H . 277 !} ool 0% | 15 ] 0% 40 % 70% 809%
T KE X X X X X

B KSCO610-2400 M 2] 3, BEA B 3%

b AEARNAA BBk AY B pHHeR T Hegd Axdm g e A

e e - e o) i e

=3 22 Bl st A8 AWn XSAIZHL)E0H2)
et 1 AeAe A a7 2qe] et

S 2 30077 B¢ 0% i

5% 3 30077] £ 0%

"ﬁ':"-Hl X" X

* KSC9610-2441 49 55, B&A B %2

boAEA YA AP HP e HEFHLE FEY FEYe ASHsian = ey 3

59 28 6 44siok @

=

Met B2t AlZHE
FOAE W | MR LA Az | A HY XISAIZHE) g - LZJE?-‘{ )
?0 0‘;” ] lf_ "“"1 :%]' 1 1 -'i& -’] | &Q :?": '_,J]
X X X =& ¥ a

= AEggel A Fela

_33_






o A} 9}

AAHQ 1z BozA, A AA 1,0007) 20

5

2016

KeN
) .

O TUV SUD O1&

T
) Y

1

S

AT
R |
o A

= Al A ol A

713 O 2 A

of 2”5 vl=, T,

o
;g'é‘

= 5

s

]

Q

o] =
o.e =

F st

)
ﬂ

Njo

0

o

—
o

i

3 TUV SUD 1

K

TUOV SUD A AHE<

o)l
AA

o=z A AAd YAem

= =
=

TUV SUD &4}

3l

= X—]_g_

o
R

gt Aol

0
lg

A=

9

dol TEE e Ak Al dEEokel

e

3

Y2

(Fuctional Safety)

53
=

s Al

ANY, A AP AW 5

o] 7

5o} QoA

|=]
o

29

Bokg Pahs

B

H
R

Nio

2 HA Sui= R

aw
o

ool H] s}

_35_



Holmz AR AF, A7|orA

el ol

S

JH AEIE A&

O MOUZI®2l TUV SUDshe]

O MOUZ|#<! TUV SUD¢Fe] A

_36_



