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1. Summary

1.1 Overview

Unit 3

Compliance
Test Report

Manufacturer Ignys Ltd
Equipment Under Test (EUT) | Spectrum Next
Scope of Testing EMC Testing for CE and UKCA marking
Dates of Testing 17/04/2023 - 18/04/2023
Tested By Lawrence Morrall (Unit 3 Compliance)
Witnessed Joshua Green

1.2 Results

The EUT does not pass all the EMC emissions and immunity tests applied.

Test Notes Result
Radiated Emissions 30MHz-1GHz Additional scans with Pass - marginal
peripherals connected for
information only.
Radiated Emissions 1GHz-6GHz Pass
ESD Pass
Radiated RF Immunity 80MHz-1GHz Pass
Radiated RF Immunity 1GHz-2.7GHz Pass
EFT, Mains Port Pass
EFT, VGA Pass
EFT, HDMI Pass
Conducted RF Immunity, Mains Port Pass
Conducted RF Immunity, VGA Pass
Conducted RF Immunity, HDMI Pass
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3. Test Plan
3.1 EUT Description

The EUT is a computer intended for home gaming use. It will be connected to a monitor or TV via VGA or
HDMI. Inputs for controllers, keyboards, audio devices are situated on the front and rear of device.

3.2 Directives

3.2.1 CE Marking

For CE marking the provisions of the Radio Equipment Directive (2014/53/EU), apply because the EUT
contains a radio module. The RED has three Essential Requirements; Radio, EMC and Electrical Safety. The
Radio part is handled by the use in the design of a pre-approved radio module. EMC is addressed by
application of the provisions of the EMC Directive (2014/30/EU).

This report addresses the following Essential Requirements of the Directive:
“3. 1. Radio equipment shall be constructed so as to ensure:

(b) an adequate level of electromagnetic compatibility as set out in Directive 2014/30/EU.”

3.2.2 UKCA
For UKCA marking (from 1 Jan 2021) the relevant regulation is

S1 2017 No. 1206 “The Radio Equipment Regulations 2017” with amendments. The Essential Requirements in
Chapter 1 of this SI mirror the wording of the above EU Directive.

3.2.3 FCC

Title 47: Telecommunications Part 15 Radio Frequency Devices (CFR 47 Part 15) specifies the radio emissions
performance for electronic equipment. Measurements are made to an identical standard to CISPR 22 as
referenced in 15.109 (g)

3.3 Harmonised Standards
The following EMC standards were used to assess the product:

[1] ETSIEN 301 489-1V2.1.1 “ElectroMagnetic Compatibility (EMC) standard for radio equipment and
services; Part 1: Common technical requirements”. V1.9.1 is harmonised under the EMCD but 2.1.1
is the latest.

[2] ETSIEN 301 489-17 V3.1.1 “ElectroMagnetic Compatibility (EMC) standard for radio equipment
and services; Part 17: Specific conditions for Broadband Data Transmission Systems;”

[3] EN55032:2012 “Electromagnetic Compatibility of Multimedia equipment - Emissions
Requirements”

[4] EN 55035:2017 “Electromagnetic Compatibility of Multimedia equipment - Immunity
Requirements”

R1827A-2-Ignys Spectrum Next EMC Test Report Page 5 of 29
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These standards may have overlapping EMC requirements. In this case the strictest/lowest emissions and
highest immunity levels are selected and recorded in section 3.10 ”"Applicable EMC Tests”

3.4 EM Environment (Immunity)

The EUT is intended for operation in a commercial/laboratory/office/domestic environment therefore the
immunity levels of EN 61000-6-3 / EN 55035 are applied.

3.5 Equipment Class (Emissions)

3.3 class B equipment
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

Additionally, EN 301 489-1 states

8 Methods of measurement and limits for EMC emissions

8.2 Enclosure of ancillary equipment measured on a standalone basis.

8.2.3 Limits

The ancillary equipment shall meet the class B limits given in CENELEC EN 55032 [1].

Alternatively, for ancillary equipment intended to be used exclusively in an industrial environment
or telecommunication centres, the class A limits given in CENELEC EN 55032 [1] may be used.
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3.6 Block Diagram

|
|
: AC mains
|
|
|
|
|
|
|
|
Monitor :
p— ! VGA out
| |
|
:ﬂ:l : HDMI out
|
: Spectrum Next Joystick
i
|
|
|
l
Speakers i
: Audio Out
i Keyboard
|
|
|
|
|
|
l
|
L e I
3.7 EUT Configuration Notes
3.7.1 Sample
1x sample supplied
3.7.2 Series
This is the only configuration of the unit.
3.7.3 Major EUT Components
Component Manuf / Part # Quantity HW Version SW Version Notes
Mainboard Spectrum Next 1 1086-4B Mcs-zxnext-
30111-issue3-
v2
SD card daughter Spectrum Next 1 1082-B3 N/A
board
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3.8 Ports and Cables

Unit 3 Compliance

Test Report @

. Length in L.
Type Reference | Quantity | Cable Type Appglication Termination
Enclosure | Enclosure | 1 n/a n/a n/a
AC Mains | ACMains | 1 Unscreened L >30m AC mains network
Signal HDMI 1 Screened 3m < L<30m Standard HDMI
Signal VGA 1 Unscreened 3m<L<30m VGA

3.9 Associated Equipment (AE)

Equipment Manufacturer / Model Description

Monitor LG/ Flatron M198WDP-BZ

EUT power supply Tp-link/ T090060-2D1

Joystick Kempston Competition DB9 Joystick (manufactured 1983). After market

Pro device, connected to EUT to provide information
only — not part of test set up.

Keyboard Perixx Periboard-409P PS2 Keyboard. After market device, connected to
EUT to provide information only — not part of test
set up.

Audio amp Arcam/ Delta 60

Speaker Wharfedale/ Diamond 6R

HDMI load Unit 3 Compliance
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3.10 Applicable EMC Tests
The following tests were applied to the EUT:

3.10.1 Emissions

Unit 3 Compliance

Test Report

A Test Mod
Standard Limit / Level Port Notes order Level
Radiated Emissions 30MHz - 1GHz

Class B Enclosure 1 0
EN 55032:2012
Radiated Emissions
EN 55032:2012 1GHz ~6GHz Enclosure 2 0
Class B
3.10.2 Immunity
Clause / Standard Limit / Level Criteria | Port Notes Test il
Order Level
ESD 4kV contact
EN 61000-4-2:2009 8KV air B Enclosure 9 0
Radiated RF Immunity 80MHz - 1GHz A Enclosure 4 0
EN 61000-4-3:2006+A2:2010 3V/m
1GHz to 6GHz
Radiated RF Immunity 3V/m
EN 61000-4-3:2006+A2:2010 | Limited to 2.7GHz by test | Enclosure 3 0
equipment
EFT 5/50ns, S5kHz B Signal 7 0
EN 61000-4-4:2012 0.5kV (L>3m)
Conducted RF Immunity 150kHz - 80MHz A Signal 5 0
EN 61000-4-6:2014 3V (L>3m)
EFT 5/50ns, SkHz .
EN 61000-4-4:2012 1KV B AC Mains 8 0
Conducted RF Immunity 150kHz - 80MHz .
EN 61000-4-6:2014 3V A AC Mains 6 0
3.11 EUT Activity and Monitoring

Function Normal Operating Conditions (Category A) Monitoring
Spectrum Next Splash screen will frequently change/ update Visual — using
splash screen monitor

Spectrum next
audio out

Audio will play on loop

Audio — using
amp and speaker

R1827A-2-Ignys Spectrum Next EMC Test Report
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3.12 Immunity Criteria

3.12.1 Performance criterion A
The apparatus shall continue to operate as intended both during and after the test.

3.12.2 Performance criterion B

During the test degradation of performance is allowed. After the test any degradation in performance shall
be self-recoverable and the apparatus shall continue to operate as intended. No permanent change of
operating state or stored data is allowed.

3.12.3 Performance criterion C

Temporary loss of function is allowed during the test, provided the loss of function is self recoverable or can
be easily restored by the operation of the controls. The apparatus shall operate as intended after the test.
No change of stored data is allowed.

4. Modification Log

Modifications applied during testing to improve the EMC performance of the EUT to permit it to meet the
requirements of the standards are detailed below:

Mod Level Details

0 Unmodified EUT
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5. Radiated Emissions, 30MHz-1GHz

5.1 Test Setup

EUT placed on table surface 80cm above floor level.

EUT powered by chamber AC mains, no cables fed into chamber. HDMI connected to dummy load and HDMI
cable has been bundled. Scan 03 and had the aftermarket keyboard and joystick connected, the cables have
been bundled, this set up has been included in the report to provide information only and the pass/ fail
criteria is not applicable to these tests.
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g

5.2 Emissions Test Notes

All scans are with EUT rotated 360 degrees in 90 degree steps with receive antenna horizontal and vertical.
Red measurement plot is a composite plot of all EUT angles antenna polarities using max peak hold and a
Peak detector. Final measurements made with a Quasi Peak detector. Radiated emissions quasi peak limits
are as per generic emissions standard EN 61000-6-3:2007 Table clause 1.2 for a fully anechoic chamber.
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5.3 Scan 01: HDMI only, SD card running RAM test.

Unit 3 Compliance
Test Report

Red Trace Peak scan of EUT

Red Limit Line

Class A limit (informative)

Green Trace | Scan1l

Blue Limit Line

Class B limit (required)

Changes None

Conclusion Pass - marginal

dBpV/im FAC_3M_A FAC_3M_B
70
60
E
50 -___""‘-—-——..'——n
\ﬁ
40 [ —
hh
\ﬁ
30 i MJM‘
20 Ll s
5 :;"‘,-‘1--\';!’; . I}?r‘bll\»\,:l‘l.,‘,' '
10 tmu : AHJ.I -"‘\‘f-r.‘:ww
0
-10
30.0 100.0 1000.0
MHz
Frequency Level Class B Limit | Delta
Notes

(MHz) (dBuvV/m) | (dBuV/m) (dB)

324.00 41.5 42.0 -0.5

357.00 333 42.0 -8.8

5.4 Conclusion

Pass —marginal, ideally 5dB below limit line is preferable.
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5.5 Scan 02: HDMI only, no SD card

Unit 3 Compliance
Test Report

g

Red Trace Peak scan of EUT Red Limit Line Class A limit (informative)
Green Trace | Background noise Blue Limit Line Class B limit (required)
Changes None
Conclusion N/A — Information only
dBuV/m FAC_3M_A FAC_3M_B
70
60
"-—u\__-
40 [ =
R I T
30 ‘ ‘ | | |
‘ [0l |1 A “ }L W‘M
” Rl
L i ﬁ‘l:l‘.\}‘»'wl
% Lﬁ!'hf"r,'!; o }.r-r‘u‘-\i} e
1 D ! ,.; 4 I‘.ful : "\e‘fl\".l‘,l;w
i
0
-10
30.0 100.0 1000.0
MHz
Frequency Level Class B Limit | Delta Notes
(MHz) (dBuV/m) | (dBuV/m) (dB)
168.00 37.2 36.1 1.1
308.00 40.2 42.0 -1.9
392.00 394 42.0 -2.6

5.6 Conclusion
With no SD card large emission at 168MHz.
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g

5.7 Scan 03: HDMI, keyboard, joystick connected, SD card running RAM test

Red Trace Peak scan of EUT Red Limit Line Class A limit (informative)
Green Trace | Background noise Blue Limit Line Class B limit (required)
Changes None
Conclusion N/A — Information only
dBuV/m FAC_3M_A FAC_3M_B
70
60
50
o
40
30 | Mu
20 *“““'L/Lw i
TS TR
W },ﬁll}lhf'.‘!nlq} . u‘-\i":b'?' '
10 R
0
-10
30.0 100.0 1000.0
MHz
Frequency Level Class B Limit | Delta Notes
(MHz) | (dBuV/m) | (dBuV/m) (dB)
181.52 38.7 35.8 2.9
184.48 38.4 35.8 2.7
324.00 42.6 42.0 0.5

5.8 Conclusion
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5.9 Scan 04: HDMI, SD card running Wi-Fi test — No keyboard or Joystick

Red Trace Peak scan of EUT Red Limit Line Class A limit (informative)
Green Trace | Background noise Blue Limit Line Class B limit (required)
Changes None
Conclusion Pass - marginal

dBuV/m FAC_3M_A FAC_3M_B

70

60

-——.\_-—
40 [ =

20 LJ‘ ‘
L P
i Lﬁ!'h"‘r,'!’; . }.r-r‘u‘-\\} o
10 | PR
b b

0

-10
30.0 100.0 1000.0
MHz
Frequency Level Class B Limit | Delta Notes

(MHz) (dBuV/m) | (dBuV/m) (dB)
309.92 38.7 42.0 -3.3
324.00 40.2 42.0 -1.8
351.00 39.2 42.0 -2.8
378.00 38.7 42.0 -3.3

5.10 Conclusion
Pass - marginal, ideally 5dB below limit line is preferable.
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6. Radiated Emissions 1GHz to 6GHz.
6.1 Test Setup

Identical to that in section 5.1 above, double ridge horn RX antenna.

6.2 Emissions Test Notes

All scans are with EUT rotated 360 degrees continuously at a rate of 5 degrees per second with receive
antenna horizontal and vertical. Spectrum analyser performs one full frequency sweep every second with
peak and average detectors. Radiated emissions limits are as per EN 55032:2012 Table A.5. In addition, a
2.4GHz — 2.483GHz filter has been fitted at the output of the antenna to help reduce Wi-Fi signals received
back at the test equipment.

6.3 Results
6.3.1 Horizontal — HDMI only, SD card running Wi-Fi.

Upper Trace | Peak scan of EUT Upper Limit Line Class B Peak (required)
Lower Trace | Average scan of EUT Lower Limit Line Class B Average (required)
Changes None

Conclusion Pass

Mlspike version 3521
Frequency 100.000000 MHz
Ref 100.00 dBuV Sweep Time 503 ms RBW 120.000000 kHz
Div 10.0 dB Passed Auto Gain/Atten Peak QP Avg (RMS
] 1000  -10.00  -10.00

90.0

70.0

60.0;

50.0

40.0

30.0

20.0;

0'01.000000 GHz 6.000000 GHz -10.00 -10.00 -10.00

Signal Hound BBSOC, Serlal 19304527, Firmware 5 BV a0z e e
Spur Range Freq Amp (dBuV) Limit (dBuV) Margin (dB)

0 12371874 GHz 459 70 -24.1
1 1| 2.468437 GHz 49.96 70 -20.04
2 1| 2.505468 GHz 44.49 70 -25.51
3 2 | 3.589218 GHz 46.65 74 -27.35
4 2 | 3.595312 GHz 48.73 74 -25.27
5 2 | 3.643436 GHz 47.41 74 -26.59
6 2 | 5.827342 GHz 48.81 74 -25.19
7 3 | 2.449999 GHz 45.21 50 -4.79
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6.3.2 Vertical - HDMI only, SD card running Wi-Fi.

Upper Trace | Peak scan of EUT Upper Limit Line Class B Peak (required)
Lower Trace | Average scan of EUT Lower Limit Line Class B Average (required)
Changes None

Conclusion Pass

Mspike Version 3.5.21
Frequency 100.000000 MHz
Ref 100.00 dBuV Sweep Time 505 ms RBW 120.000000 kHz
Div 10.0 dB Failed Auto Gain/Atten Peak QP Avg (RMS
| -10.00 -10.00 -10.00
90.0
70.0
60.0
50.0!
40.0
30.0
20.0
U'UW.OOOUUU GHz 6.000000 GHz -10.00 -10.00 -10.00
dBuv
Signal Hound BBEOC, Serial 19304527, Firmware 8 " 17104/2023 1200 58

6.4 Conclusion
Pass — Recorded failure caused by 2.4GHz Wi-Fi signal
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7. Radiated RF Immunity (EN 61000-4-3)
7.1 Test Setup

1m of EUT cabling laid horizontally on table surface to be exposed to incident RF field.
Cables tested — HDMI (connected to load), VGA (connected to monitor), audio out (connected to amp and
speaker), AC mains.

7.2 Test Parameters

Parameter Value Value

Start Frequency 80MHz 1GHz

Stop Frequency 1GHz 2.7GHz
Frequency Step Size 1% 1%

Voltage 3V/m 3V/m
Modulation 80% AM 1kHz 80% AM 1kHz
Dwell time per frequency | 2 seconds 2 seconds
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7.3 Enclosure Port Test Results

7.3.1 80MHz to 1GHz

Unit 3 Compliance
Test Report

Field Polarity EUT Rotation Field Strength Result Spec EUT
Horizontal 0° 3V/m OK A Pass
Horizontal 90° 3V/m A Pass
Horizontal 180° 3V/m A Pass
Horizontal 270° 3V/m A Pass
Vertical 0° 3V/m A Pass
Vertical 90° 3V/m A Pass
Vertical 180° 3V/m A Pass
Vertical 270° 3V/m A Pass

7.3.2 1.0GHzto 2.7GHz
Field Polarity EUT Rotation Field Strength Result Spec EUT
Horizontal 0° 3V/m A Pass
Horizontal 90° 3V/m A Pass
Horizontal 180° 3V/m A Pass
Horizontal 270° 3V/m A Pass
Vertical 0° 3V/m A Pass
Vertical 90° 3V/m A Pass
Vertical 180° 3V/m A Pass
Vertical 270° 3V/m A Pass

7.4 Conclusion

No degradation observed, pass.
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8. EFT (EN 61000-4-4)
8.1 Test Setups

Injected on HDMI and VGA cables using capacitive clamp.
Injected on AC mains cable using CDN inside EFT generator.

[
- "y

g 17

-y {
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8.2 Test Parameters

Parameter Value
Pulse Rise Time 5ns
Pulse Fall Time 50ns
Pulse Repetition Frequency 5kHz
Burst Duration 15ms
Burst Period 300ms

Test Time

1 minute per polarity
2 minutes per test voltage

R1827A-2-Ignys Spectrum Next EMC Test Report
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8.3 AC Mains Coupling Modes

Port Line Mode
1 2 3 4 5 6 7

AC Mains Live X X X X

Neutral X X X X

PE X X X X

8.4 Test Results

Injection Port Method Level Result Spec | EUT
AC mains CDN 0.5kv OK B A, Pass
HDMI Cap clamp 0.5kV OK B A, pass
VGA Cap clamp 0.5kv OK B A, Pass

8.5 Conclusion
Pass.
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9. Conducted RF Immunity (EN 61000-4-6)

9.1 Test Setup
EUT on plinth to achieve 10cm spacing from GRP.
CDN applied to HDMI, VGA and AC mains.

i '
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9.2 Test Parameters

Parameter Value

Start Frequency 150kHz

Stop Frequency 80MHz
Frequency Step Size 1%

Voltage 3Vrms
Modulation 80% AM 1kHz
Dwell time per frequency | 2 seconds

9.3 Test Results

Injection Port | Method | Terminating Port | Method | Rationale Result Spec EUT

AC Mains CDNO4 VGA CDNO6 Closest OK A A, Pass
geometric

HDMI CDNO6 AC mains CDNO4 Closest OK A A, Pass
geometric

VGA CDNO6 AC Mains CDN04 | AC Mains OK A A, Pass

9.4 Conclusion
Pass.
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10. ESD (EN 61000-4-2)

10.1 Test Setup / Discharge Points
Test setup as per EN 61000-4-2:2009. Notes on orientation (left, right, etc) are as shown on the photo.

— .

Right

Left

Front

Joystick 1 and 2

] PS2 Keyboard/
HDMI Audio out mouse

AC Mains i/p

VGA

EAR MIC
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Reset

R1827A-2-Ignys Spectrum Next EMC Test Report

SD card

Drive

NMI
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10.2 Test Results

Test requirements are for 4kV discharge and 8kV air discharge. Applied a 10% over test for confidence.

10.2.1 Indirect Discharges

Test Point Air/Contact Strikes | Voltage | Spec | EUT Notes ‘
HCP each edge of EUT Contact 10+ 4.4kV B B, Pass [1]

VCP illuminating LEFT face of EUT Contact 10+ 4.4kV B A, Pass

VCP illuminating RIGHT face of EUT Contact 10+ 4.4kV B A, Pass

VCP illuminating FRONT face of EUT Contact 10+ 4.4kV B B, Pass [1]

VCP illuminating REAR face of EUT Contact 10+ 4.4kV B A, Pass

10.2.2 Direct Contact Discharges

Test Point Air/Contact Strikes Voltage Spec EUT Notes
Keyboard Contact 10+ 4.4kV B A, Pass

Left — reset button Contact 10+ 4.4kV B A, Pass

Left — Drive button Contact 10+ 4.4kV B A, Pass

Left = NMI button Contact 10+ 4.4kV B A, Pass

Left — SD card Contact 1+ 4.4kV B B, Pass [1]
Left - seam Contact 1+ 4.4kV B A, Pass

Right - seam Contact 1+ 4.4kV B A, Pass

Rear — PS2 keyboard/ mouse Contact 1+ 4.4kV B B, Pass (1]
Rear — VGA Contact 2+ 4.4kV B B, Pass (1]
Rear — Audio out Contact 1+ 4.4kV B B, Pass (1]
Rear — Ear mic Contact 1+ 4.4kV B B, Pass (1]
Rear — HDMI Contact 1+ 4.4kV B B, Pass (1]
Front - seam Contact 1+ 4.4kV B A, Pass

Front — joystick 1 Contact 1t 4.4kV B B, Pass (1]
Front — joystick 2 Contact 1+ 4.4kV B B, Pass (1]

10.2.3 Direct Air Discharges

Test Point Air/Contact Strikes Voltage Spec EUT Notes
Keyboard Air 0 8.8kV B A, Pass

Left — reset button Air 0 8.8kV B A, Pass

Left — Drive button Air 0 8.8kV B A, Pass

Left = NMI button Air 0 8.8kV B A, Pass

Left — SD card Air 1+ 8.8kV B B, Pass [2]
Left - seam Air 0 8.8kV B A, Pass

Right - seam Air 0 8.8kV B A, Pass

Rear — PS2 keyboard/ mouse Air 1+ 8.8kV B B, Pass [3]
Rear — VGA Air 0+ 8.8kV B B, Pass [1]
Rear — Audio out Air 7+ 8.8kV B B, Pass [1]
Rear — Ear mic Air 5% 8.8kV B B, Pass [1]
Rear — HDMI Air 1+ 8.8kV B B, Pass [1]
Front - seam Air 1+ 8.8kV B B, Pass [1]
Front —joystick 1 Air 1+ 8.8kV B B, Pass [1]
Front — joystick 2 Air 1+ 8.8kV B B, Pass [1]
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10.3 Conclusion

Pass — However, EUT is sensitive in areas connected to a reference plane — shells of connectors and sensitive
when discharging to the SD card. Despite being sensitive the EUT remained functional throughout all testing,
it didn’t crash or lock up.

[1] — EUT reported an “SD card stream error” but remained functional.

[2] — EUT reported an “SD card not ready” but remained functional.
[3] — EUT reboot — No user input required to resume normal operation.
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