77 - RSB IEREIA

Harmonic ------------------m-mmmmmmm oo EN 61000-3-2 (<16A)
Flicker ---------------mmmmmm e EN 61000-3-3 (<16A)
Radiated Emission (RE) ------------------------ EN 61000-6-4
Conducted Emission (CE) --------------------- EN 61000-6-4
Electrostatic Discharge (ESD) ---------------- IEC 61000-4-2

RF electromagnetic field (RS) ---—------------- IEC 61000-4-3

Fast transients (Burst/EFT) -------------------- IEC 61000-4-4

Surge -----mmr e IEC 61000-4-5
Injected currents (CS) ------------mmmm IEC 61000-4-6

Power frequency magnetic field -------------- IEC 61000-4-8
Voltage Dip and Interruptions ----------------- IEC 61000-4-11
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Precisely Right.




1. Emission

1. &R Harmonic

Standard:EN61000-3-2
® Scope

O FLE 1) 22 L 9 A AR U8 FRLE ) PR
O $i5 %€ FHAERF e PR BT N A0 e 2% 7 ZE R 3 N FELVAE AR DI R 20 O BR AL
O & T A /N T BEE T L6 AR 28 LA L s 99 28 1) L1 FLALBE 4G

® Classification of equipment

O Class A: -FHM =M% O Class B: - F& T B

- X H 88,
-BFEHEITEMNNWIAE: O Class C: - BREA X 4%.
- BEUT A RS,
2= g O Class D: - A~ A Hiw B B P28
- H A 4%, - HE AR IS,

A TUVRheinland®
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1. Emission

VOB 0 o R 0 A1 s A P T 285 0 08 ] o) X A A o A UK
[RIE2 B = AL IR 52 i o

B R P R R I AR, AR TR 5 AT
PR R N, SECE A ERA S S e IR, EEEEF
) TR U B8 73 R HEL R 3 s 4 o

FEL ) 28 B8 R IR B A TR 2 S SR DA 14 P 2R G AR B A 1
1F 52 FE s 3 1 5% FL AL o

ARSI N S RBL TN R ek e S VRN T
- UK Z RS . B MEBAT LR ER . AR
(KA REL FERH, FEREERAERERD ;
- R RS A i e
- FL T R BUE A LR A

A TUVRheinland®
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1. Emission
T B PR 2 B N 7E B VB B b I — AN R AN SR IE A 0 B 2B S A o

M5 i gk B e d G oo S Bk ok ol

A TUVRheinland®
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1. Emission
B

6 W R ML TN

TUVRheinland®
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1. Emission
WA E e

EUT: EHU305 Tested by:
Test category: Class-A per A-14 (European limits) Test Margin: 100
S S N S S Test date: 05-6-23 Start time: 14:11:07 End time: 14:21:17
N A} /—r l; Y N2y Test duration (min): 10 Data file name: CTSMXL_H-000449.cts_data
)I -I, A) /J\ A -{A-[, /)\/ N, Comment:
N / / Customer:
Test Result: Pass Source qualification: Normal
THC(A): 1.172 I-THD{pk%): 295.763 POHC(A): N/A POHC Limit{A): NJ/A
40 Highest parameter values during test:
2 V_RMS (Veolts): 229.85
Total harmOnIC Current — I I_Peak (Amps): 3.024 I_RMS (Amps): 1.965
- n I_Fund {Amps): 2.127 Crest Factor: 1.575
n=2 Power (Watts): 449 Power Factor: 1.000
Harm# Harms{avg) 100%Limit %of Limit Harms{max) 150%Limit %of Limit Status
2 0.049 1.080 4.6 0.062 1.620 6.69 Pass
3 0.546 2.300 23.7 0.816 3.450 25.18 Pass
4 0.038 0.430 8.8 0.051 0.645 12.33 Pass
5 0.426 1.140 37.4 0.587 1.710 38.42 Pass
6 0.025 0.300 8.3 0.036 0.450 11.79 Pass
7 0.256 0.770 33.2 0.348 1.155 32.09 Pass
8 0.015 0.230 6.4 0.024 0.345 10.16 Pass
9 0.124 0.400 30.9 0.159 0.600 27.18 Pass
10 0.011 0.184 6.1 0.018 0.276 9.63 Pass
11 0.053 0.330 16.0 0.058 0.495 14.90 Pass
12 0.009 0.153 6.1 0.014 0.230 9.00 Pass
13 0.041 0.210 19.7 0.049 0.315 19.79 Pass
14 0.006 0.131 4.8 0.009 0.197 6.72 Pass
15 0.038 0.150 25.7 0.048 0.225 24.89 Pass
16 0.004 0.115 3.6 0.006 0.173 5.36 Pass
17 0.029 0.132 21.7 0.035 0.199 19.56 Pass
18 0.004 0.102 3.9 0.006 0.153 5.85 Pass
19 0.018 0.118 14.9 0.020 0.178 15.00 Pass
20 0.005 0.092 5.0 0.006 0.138 6.90 Pass
21 0.015 0.107 13.9 0.020 0.161 16.29 Pass
22 0.005 0.0a84 5.5 0.006 0.125 7.39 Pass
23 0.015 0.098 15.8 0.022 0.147 16.69 Pass
24 0.007 0.077 8.5 0.008 0.115 10.19 Pass
25 0.012 0.090 13.7 0.017 0.135 13.83 Pass
26 0.004 0.071 5.6 0.006 0.106 8.58 Pass
27 0.008 0.083 10.0 0.009 0.125 11.33 Pass
28 0.003 0.066 5.3 0.005 0.099 8.10 Pass
29 0.008 0.078 9.8 0.009 0.116 11.64 Pass
30 0.003 0.061 4.9 0.005 0.092 7.59 Pass
31 0.007 0.073 9.6 0.009 0.109 11.70 Pass
32 0.003 0.058 4.9 0.004 0.086 7.99 Pass
33 0.006 0.068 8.1 0.006 0.102 9.09 Pass
34 0.003 0.054 5.3 0.003 0.081 7.64 Pass
35 0.005 0.064 7.8 0.006 0.096 8.40 Pass
36 0.002 0.051 4.4 0.003 0.077 6.52 Pass
37 0.005 0.061 8.0 0.006 0.091 9.19 Pass
38 0.002 0.048 4.5 0.003 0.073 6.28 Pass
39 0.004 0.058 7.7 0.006 0.087 8.62 Pass
40 0.002 0.046 4.8 0.004 0.069 7.00 Pass

tuy,
e

2, /A TOVRheinland®
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1. Emission
A KR{E

Table 1 — Limits for Class A equipment

Harmonic order Maximum permissible
harmonic current
I A
Odd harmonics
3 2,30
5 1,14
7 0,77
9 0,40
11 0,33
13 0,21
15<n <39 0,15 %
Even harmonics
2 1,08
4 0,43
6 0,30
8 <n <40 023 %

A TUVRheinland®
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1. Emission

2. HLR BN NN HR Flicker

Standard: EN 61000-3-3
® Scope

OO0 5 2 R 8% 830 R DR R 2 s e ) P 55 T 4] BIR A

O Fi5 2 7E R 2 A T BRI A2 1 B B ARk FRAE RTPEAS 7 v 038

O35 H TR B/ T 805 T 16 AR A LI L s 9 24 1) 220V #1250V, 50HZ
[T AR .
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1. Emission

ZAMERT H 1924 T PRUE™ fb AN 5 HOE AR & 1 IR e 5 3
JIL JEE T TR ER 5 (KT 6T ER) «

XS T A A FL R AR AR S VR 3 AR A R B AR AL I TR] . FT R
B O FLS AR AR OO, TR VF IR AR T B i)y, Bl i e 2
KA IS TR) 8K

Ut 1l

A TUVRheinland®
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1. Emission

PRAE -

— the value of Fs¢ shall not be greater than 1,0;

— the value of F}; shall not be greater than 0,65;

— the value of d(t) during a voltage change shall not exceed 3,3 % for more than 500 ms;
- the relative steady-state voltage change, d., shall not exceed 3,3 %;

— the maximum relative voltage change dp,53, shall not exceed

A TUVRheinland®
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1. Emission

34555 CE (0.15-30MHz)
Standard:EN61000-6-4

® Scope

O H B AR s
O S
O AR = we

® Classification of equipment

O Class A: equipment suitable for use in all establishments other than domestic and those directly

connected to a low voltage power supply network which supplies buildings used for domestic
purposes. FEZx H

O Class B: equipment suitable for use in domestic establishments and in establishments directly

connected to a low voltage power supply network which supplies buildings used for domestic
purposes. Z f

A TUVRheinland®
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1. Emission
O AL[RH

Frequency band MHz Quasi-peak Average
dBuV dBuV
0.15-0.50 79 66
0.50-5 79 66
5-30 73 60
90 Level (dBuV)
80
o2
60\ |
o T e @
40 I\ ! Q
ol |
20\“" \« ’ A Aw
S W Wl (A PRYA"LY
10
0
150k iM 10M 30M

Frequency (Hz)

TUVRheinland®
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1. Emission

® Test setup

0.8m

le— ] coaxial-cable
Power Suppl
PPYY L Measuring
EUT .
Receilver
| | |
0.4m LISN

Ground Reference Plan

%EUT : Equipment Under Test
%LISN: Line Impedance Stabilization Network

A BRI S o i B

L TR TN A AR /N T-30MHz, TR B AUNB, W& I gt T
IXIRHHEBI PR, IEA DB (B0MHZ 15 K 10m), [ 2 HR R

FIRCRARMG, IR IS FE 4 LR A s FL I, gl E A 0K — LB ) L i e
TIRESE, IXRME it e 3 =

A TUVRheinland®
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Mains
50 Hz

LISNAI/EH -

LISN 50 pH

L1
Y Y

o—= l
C1

R1

50pH

L.

R2

O to DUT

to EMI Receiver

1AEEUT LA i 2 Tl s il s AR A, 8 Sk B 18 L FLE 1 e 5 10E AEUT,

AN AP

2 S S B (A4 FE YR RE T, W EUTI FL e [R) SR AR (U BH T, DAGE I & 45

Rgr—1k.

3 ORFFIRATBL A I FHUAS € 50K, LIl -55 i & OH L/ 7o A S FR g A\

BHHTVLAL .
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1. Emission

A 555 B30 RE (30-1000MHZ)
Standard:EN61000-6-4

® Scope

O s B AR s
O S s
O AR = w

® Classification of equipment

O Class A: equipment suitable for use in all establishments other than domestic and those directly

connected to a low voltage power supply network which supplies buildings used for domestic
purposes.FE zx A

O Class B: equipment suitable for use in domestic establishments and in establishments directly

connected to a low voltage power supply network which supplies buildings used for domestic
purposes. Z f

A TUVRheinland®
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1. Emission
O AL[RH

Frequency band MHz Quasi-peak 10m Quasi-peak 3m
dB urV/m dB 1 V/m
30-230 40 50
230-1000 47 57
L(a)-L(b)=20log(b/a) N
80
70
60
50 | Class A Hadiated EEmissigns dHu\V/n|
40 | L
0 MIAIN'MVM | ..’ Ll
wf W
> 10
8 10
30M 100M 1G
Frequency (Hz)
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1. Emission
® Test setup

——————————————————————————————————————————————————————

turntable Receiver

RS R S 0 S

RSB R TS T3S AN 1-1/20, 23 [n) 2% 8] 77 AL SRR RSN, R4k
HAREO A /20 B0 I, SRS I RE A K. =4 A AR K F-30MHZ I, FL 1~ 38
#HIHEE, JTAL. SEBAA i e LR A, TR AR Rt

é TUVRheinland®
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EN 61000-6-2
X7 mm PR (Immunity)
MERETRPREL K

Performance criteria
The general principles (performance criteria) for the evaluation of the immunity test
results are the following.

Performance criterion A
During testing, normal performance within the specification limits.

Performance criterion B
During testing, temporary degradation, or loss of function or performance which is self-
recovering.

Performance criterion C
During testing, temporary degradation, or loss of function or performance which requires
operator intervention or system reset occurs.

A TUVRheinland®
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2. Immunity

1.5 H I ESD
Standard: IEC 61000-4-2 Criteria B
H B2 A5 BT 28 B R G PLish HE i I3 Y RE

SZOG IR P, ESDEZEG SRR . WIAAE B b Ve 25 IS P AR IR R
R R AR L A SR A A 1 i He B 6 B Bl e 1 AS #k,
5| LSS F IR IR B L T 5 | S i T 3 (R 3 A G 1 28 4), 3
W HRsE .
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2. Immunity L e [ ™0

® General

}‘_ﬂ
bl
---------- Direct -------- Contact discharge

from operator directly
~--- Air discharge

Contact discharge to HCP & VCP

it ;mm

and to adjacent objects --------- Indirect -------
® Test Waveform -

O ESD Generator

a
I.(SOI'!! l u

a
! qp BONS

10% -1

30 ng ——=y
60 ns

—] f—
07‘1118
=0, k

tr to CEI-JEC 00395

Typical waveform of the output current of the ESD generator

A TUVRheinland®
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2. Immunity
® Test Level

Environmental phenomenon IEC test specification

+8 kV air discharge
+4 kV contact discharge

Electrostatic discharge

Typical position for
direct application

® Test Setup S

i o to HCP Typical position for indirect

discharge to VCP

A TUVRheinland®

Precisely Right.




2. Immunity

2.5 E RS
Standard: IEC 61000-4-3 Criteria A

H 2R 56 LN s B R S PL R T L RE T -
® Test Waveform : 2
HiS T © 80MHz-2.5GHz, Ll B |
THl = 1 8096 AM, 1kHz sin-wave MW Mnn”\ _—
ﬁ;ﬁ; <HKC D19 0 ® [y 'UWUW o
BRI 3s Bl .

é TUVRheinland®
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2. Immunity
® Test Level

80-1000 10V/m
1400-2000 3V/m
2000-2700 1V/m

O.Smhigh ) /N

Janenouel rea of uni

® Test Setup et N N
/\/ i #

.\\ /(

1
|
Incoming mains | ~.
power hf‘tﬁr - o \\ | L
N S I
< N i ~
/ -y \\\ : "/ ‘
= ;- H ,-
Figld generation / e s SR | / /
antanna % // \'\\v . :\,\ .t ‘e // |
o 1 | 1
b i I 5
. |
] T s
& |
] R i
i s
Interconnection
filter = A, R
e

Optinnal anachoic material
in case of sami-anechoic

I —~ ) Tt chamber to reduce ground
EUT measurement ~_! -7 . o Interconnecting retlection
instrumentation ) cables
K3 ¥ )
Field generation A Chamber penetration
ed cables e s

oguipment

Example of suitable test facility

% TUVRheinland®
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2. Immunity

3. PR Bk b B EFT/Burst
Standard: IEC 61000-4-4 Criteria B

SEE H 225 S B BRAR S PTIIEB A T IR HE )
X B AR SR P& o RS B W S R AR B A, T 2K
SR BL, Bk BRI, LIRS TRRE,  FR Ak

R S = 2 B & =B E,

A TUVRheinland®
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2. Immunity

®™ Test Waveform

Salve

|

15 ms Durée da la salve
l | Burst duration

| Période de la salve 300 ms
Burst period 300 ms
?==

Il

#
|
* 0.9 —

Tension normalisée
Normalized voltage

1 —

Impulsion

CEI=fEC 34is

0.5 —

impulsion double exponentielle
Double exponential pulse

5

|
t

period (dep

La périude de répétition (dépend du niveau de la tension
d'essai comme indiqué an 6.1.2).
R i ds on the lest voitage level, in

conformity with the values indicated in 6.1.2)

a7,

TOVRheinla

o\\\

5ns 130 %

50ns £ 30%

CEI-IEC 34294

é TUVRheinland®
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2. Immunity
® Test Level

Environmental phenomenon IEC test specification
L-N-PE + 2 kV (5/50 ns, 5 kHz)

Signal/Control Line + 1kV (5/50 ns, 5 kHz)
® Test Setup

>0.5m of
|-— g

EUT

Capacitive coupling clamp

AN

!

01m

’ Insulaling support
Raference plane =

Grounding connection according
EFT/B- to the manulacturer's specification.
/ generatar (B)  Length o ba specilied in the test plan.

EFT/B- >
generator

Non-metallic
table

{ = length between clamp and EUT tc be tested, should not be more than 1 m
iA) = location for supply line coupling
B) = location for signal lines coupling

Coupling/
decoupling
network (A)

A TUVRheinland®
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2. Immunity
4.7 1R Surge
Standard: IEC 61000-4-5 Criteria B

S8 H 225 HEUTHURM TILRI A ), XLEBr AR %2
T A B A R R e, EHRE ARG YIRS
PR T

A TUVRheinland®
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2. Immunity
M Test Waveform

v
1.0
B
0,9
=
05 /
- J"2
0.3
0.1}
0,0
/% T !
- 1= 30 % max.
e T| B —
1EC 09ams
Front time: T,=167xT=12u81230%
Time to half-value: T,=50pus£20%.

Waveform of open-circuit voltage (1.2/50us)

I
-
09
0,5
L | T,
e
'D'I L»-T—-— t
T, — 30 % max.
IEC 090
Front time: T,=125xT=8Bpus+20%
Time to half-value: T, =20 ps + 20 %.

Waveform of short-circuit current (8/20s)

A TUVRheinland®
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2. Immunity
® Test Level

Environmental phenomenon
L-PE, N-PE

IEC test specification

+2kV

L-N

+ 1kV

® Test Setup

Combination wave

generator
Decoupling network l
C =18 pF
L & T
i
AC (DC) N T
power supply ] EUT
network - .I_
PE T T
Earth reference

IEC 10295

Test set-up for line-to-line coupling

Decoupling network

Combination wave
generator

L L |
L

AC (DC) N
power supply T ¥ —2  EUT
network o

PE T 7T

Earth reference

_L {EC 10w%5

Test set-up for line-to-earth coupling

A TUVRheinland®
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2. Immunity

5./ S +4L CS

Standard: IEC 61000-4-6 Criteria A

SEHG H B R AN R B RS DL S RILARE )
SCIG R PR, Iy FLN S B 20T 5 | A H0.15MHZ-80MHz i34 £E -4 Hi & B 1Y)
Ptk . .

® Test Waveform : :

1 H " 1,414 1 :
=74+ 0.15MHz-80MHz W |
I 0 809% AM, 1kHz sin-wave i . AHW MUW 14-80%
H}W; <-H7£\ : 1% u 'U w -0.28
PR 3s i y

A TUVRheinland®
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2. Immunity
® Test Level

Frequency MHz

0.15-80

IEC test specification

10V

® Test Setup

DAim=<L=<03m L

—

500

Auxiliary
equipment 1

RF generator

Test generator

EUT
(Equipment
under test)

CDN

Auxiliary
equipment 2

e 2 e 8 A A 2 o A e e

Ground reference plane

Atuy,
e

D

i,

TOVRheinland

o

o
3 )
0000000

e

0,1 m supports

E0mm = h = 30 mm

B o A o s o e T A PP

A TUVRheinland®
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2. Immunity

6. Wit 1s Rated power frequency magnetic field
Standard: IEC 61000-4-8 Criteria A

LIS H 1SS S EUT P TR BE T .

*EES TP A SK

X HERUR B R, BTN ZK o

A TUVRheinland®
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2. Immunity
® Test Level

Environmental phenomenon

IEC test specification

Rated power frequency magnetic field 30A/m

—
[

® Test Setup

W4
LY
| o

o

TUVRheinland®
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2. Immunity

7. BT R RIER VK Dips

Standard: IEC 61000-4-11 Criteria B & C

S I H 2 % SREUT P HL s kv A1 R E T
® Test Waveform

I .

’\V/\/‘ L ananlf

[ VR R

0% 70%

A TUVRheinland®
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2. Immunity

® Test Level
Environmental phenomenon IEC test specification Criteria
0% 1 cycle B
Voltage dip 40% 10 cycle C
70% 25 cycles C
Short interruptions 0% 250 cycles C

® Test Setup

?’ To oscilloscope
T

Voltage \\__//
interrupt

generator EUT
G

A TUVRheinland®
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