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1 Revision Log

ACBEL POLYTECH INC.
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159, Sec. 3, Tam-King Rd., Tamsui,

Taipei, Taiwan, 251 R.O.C.
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Sales DID : (02)2623-2750 -+ 2622-4300
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DATE SECTION| REVISION ISSUE / DESCRIPTION
2021/06/29 S00 Draft release
2021/12/01 21 S01(Draft1) |12V Standby Max current 3A to 3.0A
2021/12/01 4.1 S01(Draft1) |Peak current delay time
2021/12/01 5.2.1 S01(Draft1) |OCP point, add OCP3 & SCP, change delay time
2021/12/01 6 S01(Draft1) |Present Pull up “P” change to “S”
2022/02/08 3.13 S01(Draft2) |Define 2.2KV CM and 2.2KV DM for design margin.
2022/02/08 11.2 S01(Draft2) |Define EMC requirement EN55035.
2022/02/08 4.1 S01(Draft2) |Define peak current point.
2022/02/08 3.14 S01(Draft2) |Define EMI requirement EN55035.
2022/02/09 11.1 S01(Draft3) |Define Safety Mark UKCA
2022/06/15 6.13 S01(Draft4) |LED indicator
2022/06/15 8.1 S01(Draft4) |PMBus spec, follow Acbel CRPS PMBus
2022/06/20 11.1 S01(Draft5) [Safety Mark from CCC change to CQC
2022/06/22 4.1 S01(Drafté) |Update output load table to match sec. 5.2.1
2022/07/13 13 S01(Draft7) |Update Section13 RoHS Compliance
2022/08/01 6.2 | SO1(Release) |Update PWOK Circuit
2022/09/26 1 S02 (Draft1) |Update Revision
2022/09/26 11.1 S02 (Draft1) |Define Safety Mark KC - BIS
2022/12/07 5.1 S02 (Draft2) Update release conditions for Bulk OVP latch behavior
2022/12/07 6.14 S02 (Release) |Update SMBAlert timing description.
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2 Scope

This specification establishes the requirements for a custom “1U” form factor, 2000 Watts output,
active power factor corrected, and wide-range power supply. Also, the approximate dimensions are
73.5mm (W) x 185mm (D) x 40mm (H). The power supply will be used in N+1 redundant (load share,
and N=3) and must contain appropriate Oring devices on all outputs. The number of PSU would be
limited to four.

2.1 Power Supply Overview

Application Sever System
AC Input & DC input 100-127VAC
200-240VAC
240VDC
I Power Factor Correction Active |
| Output Power 2000 Watts maximum continuous |
| EMC Classification EN61000-4-5 2KV common mode, 2KV Differential mode |
EFT 2KV meet criteria B(TBD), 1KV meet criteria A
Outputs 12.2V Main Output (12.2Vour) 12V Standby (Vss)
I  Nominal Output Voltage 12.20 V 12.00 V |
Voltage Regulation 11.6v~12.8V 11.4v~12.6V
Minimum Operating Current 1A 0A
148 A(200-207Vac)
155 A(208-219Vac)
Maximum Operating Current 164 A(220-240Vac) 30A
164 A(200-240Vac)
UL-COVERD AREA only
Table. 1
6
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3 AC Input Requirements

3.1 Input Conditions

AC input Parameter | Minimum| Nominal Maximum Unit
Low Line Vin 90 100-127 140 Vac, rus
High Line Vi 180 200-240 264 Vac, rus
Frequency fac 47 50/60 63 Hz

12A (200-240Vc) A
UL-COVERD AREA only AC, R MS

I 12A(100-127Vac)
Not for China & Korea
10A (200-240Vac)
VBrowN_IN 81 85 89 Vac, rus
VerowN_out 70 75 80 Vac, rvs
I Vin_ ovp 300 Vac, rus I
DC input Parameter [Minimum |Nominal Maximum Unit
Vin 180 240 300 Vbe
Iin 10A (240vdc) Apc
VBROWN_IN 171 175 179 Vbe
VBrROWN_OUT 160 165 170 Vbe
Vin_ owe 310 Vbc
N Table2

Note:

1. The standby output may continue to operate when input voltage below turn-off range.

2. Due to the C14 Inlet current limit, max Brown-in / Brown-Out loading should become 80% of rated load.(TBD)
3. The lin is specified when the Vin at nominal condition.

4. The AC voltage considering CF=1.1 & 1.6 should meet the turn on/off point as above. Due to many waveforms
have same C.F result, so the all C.F setting in this specification is based on Chroma.
3.2 Input Fuse

A normal-fast-blow, Fuse must be placed in the single line fuse on the line/hot wire of the AC input.
AC inrush does not cause the ac line fuse to blow under any condition. All protection circuits in the power
supply do not cause the ac fuse to blow unless a component in the power supply has failed.

3.3 Harmonic Current and Power Factor Correction

The power supply shall incorporate universal power input with active power factor corrections, which
shall reduce line harmonics in accordance with the EN61000-3-2 and JEIDA MITI standards.

The power factor lists as below:

Load | 10% | 20% | 50% | 100%
P.F.wn| 0.90 | 096 | 0.98 | 0.99

Tested at 200Vac - 240 Vac / 50Hz & 60Hz, 115Vac / 60Hz, measurement environment shall comply with
80+ or energy star regulation, and take the worst result from one of both.

09/18/2010 AcBel 107013-nb 1070173
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'3.4 Input Connector

The AC input receptacle shall be an IEC-320 type C14 capable of at least UL 15A, IEC 10A.This
connector is located at the frond side of power supply. There is a retainer to fix the line cord to avoid
accident disconnection.

3.5 AC Line Isolation Requirements

The power supply shall meet all safety agency requirements for dielectric strength. Additionally,
power supply vendor must provide Intel with written confirmation of dielectric withstand test which
includes: voltage level, duration of test and identification detailing how each power supply is marked to
indicate dielectric withstand test had been completed successfully. Transformers’ isolation between
primary and secondary windings must comply with the 3000V ac (4242Vpc) dielectric strength criteria. If
the working voltage between primary and secondary dictates a higher dielectric strength test voltage the
highest test voltage should be used. In addition the insulation system must comply with reinforced
insulation per safety standard IEC 950. Separation between the primary and secondary circuits, and
primary to ground circuits, must comply with the IEC 950 spacing requirements.

3.6 AC Line Dropout / Hold up time

An AC line dropout is defined to be when the AC input drops to O0Vac at any phase of the AC line for
any length of time. During an AC dropout the power supply must meet dynamic voltage regulation
requirements. An AC line dropout of any duration shall not cause tripping of control signals or protection
circuits. If the AC dropout lasts longer than the holdup time the power supply should recover and meet
all turn on requirements after AC recover. The power supply shall meet the AC dropout requirement over
rated AC voltages and frequencies. A dropout of the AC line for any duration shall not cause damage to
the power supply.

Loading during AC dropout / holdup Holdup time / Dropout duration
0% to 100% of rated load 10 mS

3.7 AC Line Vsg Hold-up time

The Vsg output voltage should stay in regulation under its full load (static or dynamic) during an AC
dropout of 70 mSec min (= Vsg holdup time) whether the power supply is in ON or OFF state (PSON
asserted or de-asserted).

3.8 Inrush Current

The power supply shall provide circuitry to limit the turn-on inrush current on any initial current surge
or spike of 10ms or less will not exceed 35A peak. Any additional inrush current surges or spikes in the
form of AC cycles or multiple AC cycles greater than 10ms, and less than 500ms, must not exceed 35A
peak. After 1.2 Sec the AC input current must meet the requirements in section 3.1.

& EMI Filter Caps
‘/m»t-.al Current Spike

Secondary Cumrent Spikes
& v
10mS__,L
o Rated Current
JL 5

500mS »l

AC Off AC On
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Notes:
1. The inrush current due to the EMI filter capacitors can be ignored.
2. Allinternal components (including the fuse, bulk rectifiers and surge limiting device) must be able to withstand
the surge current without damage the power supply.
3. The inrush limiting circuitry shall be designed such that if the active bypass circuitry is not functional the remaining
circuitry shall not cause any smoke/flame potential safety issue.
4. The inrush current must meet at cold / warm start.
5. For the time less than line drop output, the inrush current may exceed than 35A, the 12T of input current at this
condition shall be less than 12T of first inrush current.

6. For the repetitive ON/OFF inrush current performance, the minimize period is 10 sec, the AC available duty is 30% of
10sec. (TBD)

3.9 Efficiency

The Power supply shall meet 80plus Titanium efficiency requirement at 230V ac.

Lc_)a_dlng 10% of max Load 20% of max Load 50% of max Load 100% of max Load
Efficiency
230Vac 90% 94% 96% 91%
Note:

1. Fanloading is not included for efficiency measurements. Efficiency to be measured at 20-25°C after supply
has run for 30 minutes.

3.10 Line Disturbance

The following requirements for “Line Disturbances” should be over the complete load,
temperature of the power supply unless specified otherwise.

ltem Sag Input Voltage Input Performance Criteria
Frequency
0 - 1/2 cycle o1 95% Nominal AC 50 / 60 Hz No loss of function or
Voltage Ranges performance
>1 AC cycle > 30% Nominal AC 50 /60 Hz | L°SS of function acceptable,
voltage Ranges self-recoverable.
Input .
Item Surge Input Voltage Performance Criteria
Frequency
Continuous 10% Nominal AC 50 / 60Hz No loss of function or
voltage Ranges performance
0 - 1/2 cycle et 30% Mid-point of Nominal 50 / 60Hz No loss of function or
AC voltage Ranges performance

Note: 1. during 0-1/2 cycle test condition as above, the load should be set to maximum (follow holdup time
requirement) and minimum load.
2. The power supply may power off under these conditions, it must be capable of restarting, either
automatically or under program control after the disturbance.
3. When test condition included high line to low line range, Maximum Load should be the rated current of
the lower voltage range. If the output current larger than rated current of the lower voltage range, power
supply may latch off due to output over current protection.

9
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3.11 Itmp
This test shall be measured at 115Vac @ 60 Hz, 200-240Vac and 50 / 60 Hz
Load >5%, <=10% [>10%, <20%, >=20% >=40% >=50%
ITHD, MAX 20% 15% 10% 8% 5%

3.12 Leakage Current

Maximum input leakage current at 264 Vac, 50Hz, shall not exceed 0.875 mA

3.13 AC Line Transient, Compliable with EMC Standard

Power supply shall operate within specifications under the followings conditions:

a) Transients as defined in IEC61000-4-4, Electrical Fast Transients standard, criteria A, up to 1 KV at AC
line.

b) Transients as defined in IEC61000-4-5, Electrical Surge standard, impedance 2ohm and criteria A.
Common mode 2.0KV

Differential mode 2.0 KV
Note: The Power supply shall test to 2.2kV CM and 2.2kV DM for desigh margin

c) Power supply shall comply with IEC61000-4-2, Electrostatic Discharge standard, criteria A, up to
8 KV with contact,15 KV with air discharge.

d) Power supply shall meet all the transient requirements for the CE mark designation.

3.14 EMI

The power supply shall comply with FCC - EN55032 (CISPR32)/EN55035 Class A for conducted
and radiated emissions. It must comply at 100 - 120, 200 - 240VAC / 50Hz with 6dB margin as minimum.

3.15 Voltage Interruptions

The power supply shall comply with the limits defined in EN55024: 1998/A1: 2001/A2: 2003 using
the IEC 61000-4-11: Second Edition: 2004-03 test standard and performance criteria C defined in Annex
B of CISPR 24.

Performance criteria C, Temporary loss of function is allowed provided the function is
self-recoverable or can be restored by the operation of the controls.

10
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3.16 Power Recovery

The power supply shall recover automatically after an AC power failure. AC power failure is defined
to be any loss of AC power that exceeds the dropout criteria. (follow section 3.10)

Auto restart conditions are tested from —40% to —100% AC under voltage conditions for time intervals
(T1) ranging from 25 mS to 2 Sec (Max. Load) or 4 Sec (Min. Load) as below matrix table(TBD). For each
time interval, all of the under voltage conditions listed will be tested. These tests are performed at both the
lowest and highest nominal operating AC voltages of the power supply, the output load setting shall
consider Max and Min load conditions, the available AC duration (T2) on each drop cycle shall be greater
than Tac_on_peLay as specified in section 6.14.

ACBEL POLYTECH INC.
R R I A IR A H]

159, Sec. 3, Tam-King Rd., Tamsui,

Taipei, Taiwan, 251 R.O.C.

Tel :(02)2623-7904~10 - 2621-7672~9
Sales DID : (02)2623-2750 -+ 2622-4300
Fax :[] 886-2-2623-6530 - 2623-4156

AC ON Vin T1 T2
AC OFF
Note 1: T2 must be long enough
Max. or Min. Load |25ms |40ms | 60ms | 90ms | 130ms | 200ms | 280ms | 400ms [ 600ms [ 900ms | 1.3S |1.65S| 2S | 2.4S | 2.9S | 3.1S |3.45S| 4S
-40%
-50%
Lowest
or -60%
Highest
-70%
Nominal
Line -80%
condition
-90%
-100%

Table. 5

Note: When test condition included high line to low line range, Maximum Load should be the rated
current of the lower voltage range. If the output current larger than rated current of the lower voltage
range, power supply may latch off due to output over current protection.

11
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4 DC Output Requirements

4.1 Output Load and Status Regulation

The following table provides a summary of specifications for each individual output. The Output
voltage must meet the following table under section 3.1, section 4.1 & section 9.1 condition.

e VAC Power Min Max Current 10 Sec 50 mSec 1 mSec Voltage
Rating Rating | Current Rating Peak Current|Peak Current| Peak Current|Regulation
12.2V main
. 115V 1 w 0A 2A 114 A 123 A 131 A
(100-127Vaxc) ol ° ° ° 11.2V~13V
12.2V main
(200-240Va0) 230 Vac | 2000W 0A 164 A 229 A 246 A 262 A
12Vss! -- 36 W 0A 3.0A - - - 11.2v~13V
Notes:.

1. If PSU run at over max load continuously may be trig OTP.

2. Power supply must protect itself in case system doesn't take any action to reduce load based on SMBAlert# signal
asserting.

4.2 Standby Output

The Vsg output shall be present when an AC input greater than the power supply turn on voltage is
applied. There should be load sharing in the standby rail.

4.3 Ripple /Noise

The following output ripple/noise requirements will be met throughout the load ranges specified in
section 4.1 and under all input voltage conditions specified in section 3.1 and temperature condition
specified in section 9.1.

Outputs Maximum Capacitive Load
VSB 120 mV pk-pk 1000uF.
12,2VOUT 120 mV pk-pk 2200uF.
12
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0.1uF Ceramic 10uF Tantalum
Power Supply l /
e——4  Phase 2 s
| Nejtsral il T Electronical
» = e = Load
&—— 4 Frame Ground -
E=———3 BNC to BNC shielded cable
/‘/ Oscilloscope
() 20MHz
b Bandwidth
Notes:
1. Output ripple & noise should be measured at the pins of the mating output connector.
2. Connect the probe with the input tip and ground as short as possible.

3. Output ripple & noise measured with only PS capacitance plus 10 uF Tantalum and 0.1uF Ceramic

capacitor.

Ripple & noise are defined as periodic or random signals over the frequency band of 20MHz.

5. To help reduce switching ripple further, an additional 2,200 uF low ESR electrolytic capacitor may be placed
in parallel.

P

4.4 Dynamic Regulation

The output voltage shall remain within the limits specification in section 4.1 Voltage Regulation for the
step loading and within the limit specification in below table for the capacitive loading. The load transient
repetition rate shall be tested between 50 Hz and 5 kHz at duty cycles ranging from 10% - 90%.

The load transient repetition rate is only a test specification. The step load may occur anywhere within
the Min Load 1A to the Max Load show in below table. During 12.2Vour output load changes from
minimum to maximum or maximum to minimum, the power supply must not shutdown. The capacitor in
here is defined as low ESR capacitor, the OS-CON Cap is recommended.

Outputs? Step Load Size Slew Rate Test Capacitor
load
12.2Vout 60% 2.5A/uS 2000 uF
Vsg 50% 2.5A/uS 1000 uF

Note:

1. For step load 0% to 100%, slew rate 2.5A/us , should be have cap load 8800uF, 12.2Vout can meet
11.2v~13V.

2. During load transient from OA to 100% load (or Master/Active inner short in CR Mode) with 8800uF cap,
12.2VvDC output voltage no bellow 11.2V~13V

4.5 Audible Noise

No abnormal audible noise is allowed to be generated by the power supply.

4.6 Immune Voltage

The PSU should be immune to any residual voltage placed on its outputs (typically a leakage voltage
through the system from standby output) up to 500 mV. There shall be no additional heat generated, nor
stressing of any internal components with this voltage applied to any individual or all outputs
simultaneously. It also should not trip the protection circuits during turn on.

The residual voltage at the power supply outputs for no load condition shall not exceed 100 mV when
AC voltage is applied and the PSON# signal is de-asserted.

13
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4.7 Capacitive Loading

The PSU will be able to power up and operate normally with the capacitive load on system side; the
power supply shall be stable and meet all requirements with the following capacitive loadings for all
system applications. The capacitor in here is defined as low ESR capacitor, the OS-CON Cap is
recommended, and normal AL electrical capacitor shall not be applied.

Outputs MIN MAX Units
Vs 10 3,100 uF
12 2Vour 2000 36000 ukF

4.8 Turn on/off Overshoot & Undershoot

During the turn-on or turn-off stage, the output voltage including the standby output, under any of the
conditions specified in section 4.1 and temperature section 9.1, capacitive loading section 4.7 will less
than 10% above the nominal voltage and will settle into the regulation band within 20 mSec.

The output voltage undershoot during turn-off of any of the output, including the Standby output,
under any of the condition specified in section 4.1 and temperature section 9.1, capacitive loading section
4.7 shall not exceed than 0.3V

There must be a smooth and continuous ramp of each output voltage from 10% to 95% of its final set
point within the regulation band. No voltage of opposite direction will be present on any output during
turn-on or turn-off stage.

4.9 Grounding

The output ground of the pins of the power supply provides the output power return path. The output
connector ground pins shall be connected to the safety ground (power supply enclosure). This grounding
should be well designed to ensure passing the max allowed Common Mode Noise levels.

4.10 No Load Condition

This condition shall not trip any failure circuitry shutdown or cause any permanently damaged to the
power supply. Also, the power supply shall normal operate when the power supply is turn on or when the
power supply is already on at no load condition.

When the power supply is subsequently loaded, it must begin to regulate and source current without
fault.

4.11 Close Loop Stability

The power supply shall be unconditionally stable under all line/load condition including capacitive load. A
minimum of 45 degrees phase margin and -10dB gain margin is required.

The power supply manufacturer shall provide proof of the unit’s closed-loop stability with local
sensing through the submission of Bode plots.

Bode Plot documentation will have Phase and Gain margin data, line and load conditions, as well as
the oscillator injection level. For verification purposes the plots will have the method of test and injection
points clearly documented on a current schematic. Stability plots need to be provided at both the upper
and lower operating temperature limits.

14
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4.12 Remote Sense

Differential (Single ended) remote sense is to be provided for the designated remote sense outputs.
The remote sense must be able to compensate for the defined system output voltage drop over the
system output resistance (after the output connector).

The remote sense lines must be protected such that if only the remote sense is connected to the load,
or there is a short across the remote sense, the power supply is not damaged.

Note: Make sure the drop compensation is included in determining OV limits.

4.13 Common Mode Noise

The Common Mode Noise on any output shall not exceed 350 mV pk-pk OVer the frequency band of
20 MHz.
1. The measurement shall be made across a 100 Q resistor between each of DC outputs, including
ground at the DC power connector and chassis ground (power subsystem enclosure).
2. The test set-up shall use a FET probe such as Tektronix model P6046 or equivalent

4.14 Hot Swap Requirement

Hot swapping a power supply is the process of inserting and extracting a power supply from an
operating system. During this process, the output voltage shall remain within the regulation limits specified
in section 4.1 with capacitive load specified in section 4.7. The hot swap test must be conducted when the
system is operating under static, dynamic condition and zero loading condition.

The power supply should use a latching mechanism to prevent insertion and extraction of the power
supply when AC power cord is inserted into the power supply.

4.15 Output Isolation

All outputs have an isolating device to isolate the power supply from the system power during a power
supply failure or during a hot swap operation. This device is located in power supply. This device is an
oring diode or functional equivalent.

4.16 Soft Starting

The Power Supply shall contain control circuit which provides monotonic soft start for its outputs
without overstress of the AC line or any power supply components at any specified AC line or load
conditions.

4.17 Force Load Share

The 12.2Vour main output will have active load sharing. The output will share within 5% at 20% -
100% load, 10% at 10 - 20% load. The failure of a power supply should not affect the load sharing or
output voltages of the other supplies still operating and does not cause these outputs to go out of
regulation in the system.

The power supplies must be able to load share with up to 4 power supplies in parallel and operate in
a hot-swap/redundant N+0, N+1 or N+N configurations.

The Vsg standby output can be passive sharing. The Vsg of power supplies are connected together in
the system, so that a failure or hot swap of a redundant power supply does not cause these outputs to go
output of regulation in the system.

15
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4 18 Load Share Signal Characteristics

The load share signal is only for the 12.2Vour load function. The load share signal characteristics
shall be follow the table as below. The delay from output voltages in regulation to load share active
with maximum load of one power supply and 2 power supplied in parallel is 100 mSec maximum.

ltem Description Min Nominal Max
) _ Voltage of load share bus at specified maximum
Vsnare; lour=Max output current 7.76 V 8.0V 8.24V
AVshare [Alour; Slope of load share bus voltage with changing load 8.00 / Imax V/IA
lour S1A p g ging . MAX
IstarE Sink; Amount of current the load share bus output from
_ 0.5 mA|
VsHare = 4.00V each power supply sources.
IsHARE SOUrce Amount of current the load share bus output from 4 mA
VsHare = 4.00V each power supply sinks.
4.19 DC Connector and Pin Assignment
: . . Pin S
Pin No. Pin Name Pin Type Length Description
Al1~A9 12.2Vout main .
B1~B9 GND & Vss Return Long 12.2Vout main & Vss Return
A10~A18 12.2Vour :
B10-B18 12.2Vour main Standard 12.2Vout main output
output
A19 SDA I'/O Short SMBus / PMBus Data
A20 SCL /0O Short SMBus / PMBus Clock
A21 PSON Input Short Active low; 12.2Vout main output on/off
control
A22 SMBAlert# Output Short Active low; 12C alert signal (interrupt)
A23 RETURN Sense Analog Input | Standard 12.2Vout main output Remote Sense -
A24 12.2Vout Remote Analog Input | Standard 12.2Vout main output remote sense +
Sense
A25 PWOK Output Standard Active high; indicate 12.2Vout main is valid
B19 A0 Input Standard PMBus address 0
B20 Al Input Standard PMBus address 1
B21 12V Standby Vss Aux Power Standard Standby voltage
B22 Smart Redundant Bus /0 Short Cold Redundancy Bus?
B23 12.2Vour Load Share | Analog Output | Standard 12.2Vout main output load current sharing
Bus
B24 Present Output Short Power Supply Present
B25 Vin_GOOD Output Standard Indicate AC Voltag(? is existence and with
operating range

1: Refer to the Spec. of CRPS Common Requirements specification
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Pln Iength definition is illustrated on below:

2.2
1.7mm (Long) (Stanrgg:—d
_NY__ _ — 7
— — Y Elf
2.7mm
(Short)

4.20 Handle Retention

The power supply shall have a handle to assist extraction. The module shall be able to be inserted
and extracted without the assistance of tools. The power supply shall have a latch which retains the
power supply into the system and prevents the power supply from being inserted or extracted from the
system when the AC power cord is pulled into the power supply.

The handle shall protect the operator from any burn hazard and be designed plastic handle or
equivalent material.

4.21 LED Identification

The power supply shall use a bi-color LED; Amber [A: 607-613 nm] & Green [A: 562-568 nm].
Both LEDs luminance are 300~1100 cd/m”2.

5 Protection Requirements

5.1 Primary Protection

The supply must have internal primary over current protection. A normal blow (fast blow),
high-breaking-capacity fuse must be placed in the line side of the input circuit. This fuse is not to be
considered replaceable for purposes of determining power supply reliability and life as specified in
Section 10.1.

If any component on the line side of the fuse is shorted or opened, it shall not cause a fire or any
other safety risk.

Note: PFC OVP is re-try mode *3 time + latch mode finally if PFC OV failure continuously. Based on robust
design, PSU will auto-recover when Vin is greater than 2 seconds of Brown-in condition and OVP status is
cleared.

5.2 Secondary Protection

5.2.1 Current Limit & Power Protection (OCP & OPP)

The power supply shall have current limit to prevent the outputs from exceeding the values shown
in table below. If the current limits are exceeded the power supply shall shutdown and latch off. The latch
will be cleared by either an AC power interruption or toggle PSON signal. The power supply shall not be
damaged from repeated power cycling in this condition. The power supply shall support Over Power
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Protection (OPP) level low enough to protect the power supply running in this mode for repeated 100 uS
durations at a 1% duty cycle. +12Vsg will be auto-recovered after removing OCP limit.
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Unit Trip timing min
Outputs Status M M SMBAlert OC fault SMBAlert Mode
in. ax. e au
+12VSB ocP 35A | 5A 100ms i
(shutdown, recover)
OC Warningl
(SMBAlert#) 180A | 196 A 20s
OCP1
(shutdown, latch) 196 A | 229 A 10s Alert+2ms
OCP2
+12.2Vout (shutdown, latch) 229A | 246 A 50ms Alert+2ms
(High line) OCP3 246 A | 262 A 1ms Alert+2ms |1+ SMBAlert will be asserted
(shutdown, latch) within asserting time.
OPP Afterward, SMBAlert is
(shutdown, latch) | 2824 | 278A | 200us | Alertt2ms | o for 100ms and
SCP . will be reset by PSU
(shutdown, latch) >278 A Immediately shut down itself.
OC Warningl 2. If power shut down,
(SMBAlert#) 90A | 98A 20s SMBAlert will keep
OCP1 98 A | 114 A 10 Alert+2 latching until AC power
(shutdown, latch) S ert+2ms cycle on/off or PS_ON
OCP2 114A | 123A 50 Alert2 cycle qn/off or reset by
+12.2Vout | (shutdown, latch) ms er+zms operation command.
(Low line) OCP3
(shutdown, latch) 123 A | 131 A 1ms Alert+2ms
OPP
(shutdown, latch) 131 A | 139A 200us Alert+2ms
SCP .
(shutdown, latch) >139 A Immediately shut down

Note: If PSU operate in repetitive transient load and peak load levels means the average power above 100% of rating, Power

supply may shut down due to OTP.
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5.2.2 Over and Under Voltage Protection

Under Voltage Over Voltage .
Outputs Minimum | Maximum | Minimum | Maximum Unit
Vs 10 11 135 14.5 \Y
12.2Vour 10 11 13.5 145 \Y

Notes:

1. The above OV/UV test will be satisfied throughout AC input in section 3.1 and the entire operating
temperature range in section 9.1

2. Standby output shall not latch off due to an under/over voltage condition.

3. Afault on any output other than Standby will not cause the Standby to turn off. Also, that

fault on Standby will cause the other outputs to turn off but not latch off.

4. The power supply will provide latch mode except for Standby output.

5.2.3 Short Circuit Protection

A short circuit is considered to be resistance of 45mohms or less, applied to any output during start-
up or while running will not cause any damage to the power supply (connectors, components, PCB
traces, etc.).The power supply shuts down and latches off for short on main outputs but recovers upon
PS_ON assertion or AC toggle.

When the Standby output Vsg is shorted the output may go into “hiccup mode”, and all outputs shuts
down upon a short circuit of the Vsg. When the short is removed on Vsg, the power supply shall recover
automatically.

5.2.4 Reset after Shutdown

If the power supply latches into a shutdown state due to a fault condition on any output, the power
supply will return to normal operation only after the fault has been removed and the power supply has
been AC Input- cycled or toggled PSON. The PSU cannot be reset until the OTP and fan fault recovery
level released. Both methods of resetting the power supply shall be designed into the supply so that the
user may choose which method to use.

Reset can be accomplished in one of three ways as below:

a) Removing AC input power, waiting for Standby output to drop below 1.0V, then reapplying AC
power. The time it takes for Standby output to drop below 1.0V shall not exceed 15 seconds.

b) Cycling the state of PSON from on to off to on. The minimum cycle time will be 100 mSec.

c) Reset status by operation command.

5.2.5 Over Temperature Protection

The power supply will be protected against over temperature conditions caused by loss of fan cooling
or excessive ambient temperature. In an OTP condition the PSU will shut down. When the power supply
temperature drops to within specified limits, the power supply shall restore power automatically.

The OTP circuit must have built in hysteresis such that the power supply will not oscillate on and off
due to temperature recovering condition. The OTP trip level shall have a minimum of 5 °C of ambient
temperature hysteresis.
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6 Signal Requirement

This requirement shall be met throughout the load regulation condition specified in section 4.1, under
all input voltage condition specified in section 3.1 and temperature condition specified in section 9.1.

<
nl
=
L

(=]
-

Pull-up Resistor.

L1
._ #} é’ MDamDinq Res.. _
= 3 :| GoldFinger
—<Filter Cap..
| mnvame | Fagme | fun | PR | Rt | SN | Rennee | eubanvol
Al19 SDA /0 P -- 10k 10 pF 20 3.3
A20 SCL /0 P -- 10k 10 pF 20 3.3
A21 PSON# | P — 10k N.A N.A 3.3
A22 SMBAlert# O S 10k N.A N.A N.A 3.3
A25 PWOK O P - 34 N.A N.A 3.3
B19 A0 | P - 10k N.A N.A 3.3
B20 Al | P - 10k N.A N.A 3.3
B22 Smart Redundant /0 p _ _ _ _ 33
Bus
B23 12.2Vour Load A - - N.A N.A N.A N.A
Share Bus
B24 Present O S -- N.A N.A 100 GND
B25 VIN_GOOD# O P - 1k N.A 0 3.3
A: Analog, O: Output, I: Input. P: PSU, S: System.
20
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The PSON signal is required to remotely turn on/off the power supply. PSON is an active low signal
that turn on the main power rails. When this signal is not pulled low by the system, or left open, the
outputs turn off.

The power supply shall provide an internal pull-up to high. The power supply shall also provide
de-bounce circuitry on PSON to prevent it from oscillating On/Off at startup when activated by
mechanical switch.

Provisions for de-bouncing will be included in the PSON circuitry to prevent the power supply from
oscillating on/off at startup.

Signal type ACC(;ptS an open collector/drain inpgt from the system
ull-up to internal 3.3V located in power supply
PSON =Low PSU ON
PSON = Open or High PSU OFF
MIN MAX
Logic level low (PSU ON) oV 1V
Logic level high (PSU OFF) 20V 3.46V
Source current, Vpson = low 4 mA
Power up delay: Treson_on_pELAY 5 mSec 400 mSec
Power off delay: Trpson_oFr_peLay 5 mSec
PSON rise and fall time 100usS

PSON signal should be logic level low (PSU ON) when the voltage between 0V ~ 1V, and become
logic level high (PSU OFF) when the voltage between 2.0V ~ 3.46V - So the signal may become logic

level low when the voltage little larger than 1V, and become logic level high when the voltage little
smaller than 2.0V.
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6.2 Power Good (PWOK or P_GOQOD)

This signal should be asserted high by the power supply to indicate that all outputs are within the
regulation thresholds listed in section 4.1. Conversely, this signal should be de-asserted to a low state
when any of the DC outputs voltage falls below its under voltage threshold, or when mains power has
been removed for a time sufficiently long so that power supply operation can’t be guaranteed.

This signal must be driven low at least 1ms before any of the outputs go out of regulation. Also, that
will be defined and selected for inclusion from any variation of the following three items:

A.) AC Power Loss ; B.) Fan Failure ; C) Over Temperature
This signal will have an internal pull-up resistor to internal 3.3V sources.

Signal type Pull-up to internal 3.3V.
PWOK or P_Good = High DC Outputs O.K.
PWOK or P_Good = Low DC Outputs N.G.
Minimum Maximum
Logical Level Low, Isink = 400 UA ovVv 0.4v
Logical Level High, Isource = 200 UA 2.4V 3.46V
Sink current, PWOK = low 400 uA
Source current, PWOK = high 2 mA
| PWOK delay: Trwok on 100 mSec 500 mSec |
Power down delay: Tewok_orFr 1 mSec
PWOK or P=Good Rise & Fall Time 100 uSec
RAS3 l'>}ZD104 =
\}% T am mrem V33D5
Q112 MMBT2222AWT1G (RoHS)
e LX[é pr2s RAss
" o PMEG4O1MOBEA-115 0603 R4
e RA48 RAB1 C4186

10K $2000 == 220pl"
S0V

MCL RTINS

PWOK Output Circuit

6.3 PRESENT#

This pin will be tied to Standby return through a resistor. System side should have a pull-up resistor
which limits the max current 4mA to go through from this signal pin to the power supply.
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6.4 Load Share Signal
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This input / output will allow two or more power supplies to share output current between them.

If one of the supplies fails the remaining supplies must pick up the entire load without any of the
outputs dropping out of regulation. A defective supply that is connected to the output voltage bus will not
have adverse effect on the operation of the remaining function supplies.

Number of Vis (V Vis (V Vis (V
12.2V Total supplies Mi;?ngu)m NS?n(inZil Ma;Sir;u)m
Load
(12VSB no load)
100% 2 3.8 4 4.2
50% 2 18 2 2.2
20% 2 0.64 0.8 0.96
100% 1 7.76 8 8.24
50% 1 3.8 4 4.2
20% 1 1.4 1.6 1.8
0% 1 0 0 0.3

6.5 Sharing Accuracy

12.2Vour output should share load tolerance the average output current from full load to 20% load.

12.2V Total Load
(12VSB no load)

S-haring Accuracy

20 - 100%

+ 5%

10 - 20%

+ 10%

Note

1. Sharing accuracy is hot measured under transient conditions, but under transient conditions a false over

current fault must not occur.

2: Current sharing is not required power on of the outputs until the PWOK signal is asserted. (All outputs are

valid)
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6.6 SMBAlert#

This signal indicates that the power supply is experiencing a problem that the user should investigate.
This shall be asserted due to Critical events or Warning events. The signal shall activate in the case of
critical component temperature reached a warning threshold, over-current. This signal may also indicate
the power supply is reaching its end of life or is operating in an environment exceeding the specified limits.

SMBAlert = High OK
SMBAlert = low Power Alert to system
Minimum Maximum
Logical Level Low, Isnk =4 mA ov 0.4V
Logical Level High, Isink = 50 uA 20V 3.46 V
Sink current, Alert#=low 4 mA
Sink current, Alert# = high 50 uA
Alert# fall time 10 uSec
\;3/{/ o 07 - V33Ds

PDTAIET-215 ow
RA44
10KQ

ZD105
PDZ9.1B-115 (RoHS)

Q108 J—‘/\/‘-\/‘ * MCU GPIO
DOTCIAIXUA 7 ¥
—4»? . SMBALERT#

SMBAlert Circuit
6.7 Address AO0/A1l

This signal is defined by end user system for PMBus communication, to allocate address of
power supply unit in particular slot location.
This signal has an internal resistor to internal 3.3 V located in power supply.

Signal type 10kohm Pull-up to internal 3.3 V located in power supply
Adress AO0/Al =high Address 1
Adress_AO0/Al = low| Address 0
Minimum Maximum
Logical Level Low oV 0.8V
Logical Level High 20V 3.46V
24
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6.8 PMBus CLOCK_SCL & DATA_SDA

SCL is the SMBus clock input to the supply,
SDA is the bi-directional SMBus data path to /from the supply.

Both have a pull-up resistors to 3.3 V internal located in power supply. The week pull-up must be diode
isolated to prevent an unpowered/ faulted supply from loading the signal. It must be designed to not glitch bus
during hot plug and unplugging.

The main pull-up resistors are provided by the system and may be connected to 3.3V or 5V. The PMBus
operation frequency is 100 kHz.

It shall conform to SMBus V2.0 signaling protocol standards. And this specification is based on the PMBus
specification parts | and Il, revision 1.2.

Note:
All I12C devices will be powered from the outside of the standby Oring-device. This will allow the status to
be read from a supply that is not powered on, or has some other fault.

Some types of protection must be provided so a fault within the supply does not take down the bus.

6.9 REMOTE SENSE +/ REMOTE SENSE -

These signals are analog Input / Output 12.2VOUT Main Voltage Sense. Both are analog input / output
voltage sense lines to compensate for power path voltage drop. These low level analog signals should be
isolated from digital circuit noise.

If the REMOTE SENSE+ is shorted to DC_RETURN, the main 12.2VOUT output shall go over-voltage and
the power supply will shut down.

The Power Supply must be able to compensate for up to 200mV of IR drop measured between the Power
Supply connector output and the point of load where the remote sense lines are connected.

6.10Smart Redundant Bus, CR#

This signal should be connected together at system board for smart redundant function.
Please refer to the PMBus specification for detail.

6.11VIN_GOOD

This signal is an output to indicate AC power is existence and is within operation range. It should act
from high to low level within 2 mS only for Vin drops out to zero and input voltage brown-out events.

Signal type Pull-up 1k ohm to internal 3.3 V located in power supply
VIN GOOD = High Input voltage is in operating range
VIN GOOD = low Input voltage is out of operating range
Minimum Maximum
Logical Level Low, Isink =4 mA ov 04V
ILogical Level High, lsource = 50 UA 20V 3.46V
Sink current, VIN_ GOOD #=low 1 mA
Source current, VIN_GOOD #=high 0.3 mA
VIN_ GOOD # rise and fall time 400 uSec
25
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ACBEL POLYTECH INC.
6.12 Standby Turn-off

Following removal of AC power, the Standby output will remain at its steady state value until such time

as it begins to decrease in voltage. The decrease will be monotonic in nature dropping to 0.5 V or less.
There will be no other perturbations of this voltage at, or following, removal of AC power.

6.13 LED indicators

The power supply may have a single Bi-color (Green-Amber) Configuration.

Power Supply Condition LED State
Output ON and OK GREEN
No AC power to all power supplies. OFF

AC present / Only Vsg on (PS off) or PS in Smart redundant state / Off line mode 1 Hz Blink GREEN

Power supply warning events where the power supply continues to operate; high
temp, high power, high current, slow fan, UV.
(include standby mode)
Power supply critical event causing a shutdown; failure, OCP, OVP, Fan Falil
(include standby mode)

AC cord unplugged or AC power lost; with a second power supply in parallel still
with AC input power.

Power supply FW updating

1 Hz Blink Amber

AMBER

AMBER

2 Hz Blink GREEN

6.14Timing
These are the timing requirements for the power supply operation. All outputs must rise monotonically.
Table below shows the timing requirements for the power supply being turned on and off via the AC input,
with PSON held low and the PSON signal, with the AC input applied.

ITEM DESCRIPT ION MIN MAX | UNITS

T vse_rise Standby voltage rise time for Vsg 1 25 | mSec

T 12vout rise Output voltage rise time for 12.2Vour 1 70 | mSec
T vse_oN_DELAY Delay from AC being applied to 12Vsg being within regulation. -- 1500 | mSec
T ac_oN_DELAY Delay from AC being applied to 12.2Voyr output voltage being within regulation. -- 13000 | mSec
T 12vout HoLpup  [Time 12.2Vour output voltage stay within regulation after loss of AC with specified load on section 3.6. 11 -- | mSec
T pwok_HoLbup Delay from loss of AC to de-assertion of PWOK with specified load on section 3.6. 10 -- | mSec
T pson_oN_DELAY Delay from PSON# active to output voltages within regulation limits. 5 400 | mSec
T pson_pwok Delay from PSON# deactivate to PWOK being de- asserted. -- 5 mSec
T pwok_on Delay from output voltages within regulation limits to PWOK asserted at turn on. 100 | 500 | mSec

T PWOK_OFF Delay from PWOK de-asserted to output voltages dropping out of regulation limits. 1 - mSec

T pwok_Low Duration of PWOK being in the de-asserted state during an off/on cycle using AC or the PSON signal. 100 -- | mSec
T vss_12vourt Delay from Vsg being in regulation to 12.2Voyr output voltage being in regulation at AC turn on. 50 |1000| mSec
T VSB_HOLDUP Time the Vgsg standby voltage stays within regulation after loss of AC. 70 -- mSec
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The SMBAlert# and VIN_GOOQOD signals shall be active in 2 mSec after AC drop output to zero is

happened.
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7 Additional Requirements

7.1 Fan Speed Control

The power supply shall incorporate a 40 x 28 mm fan for cooling the power supply when installed in the
system. The airflow direction shall be from the card edge connector side to the AC inlet side of the power
supply (DC->AC) or opposite direction (AC->DC). The Fan speed control must have close loop algorithm
based on both the critical component temperature and the ambient temperature (Inlet temperature). Thus
ensure the PSU Fan will always ramp to maximum speed under any condition to protect the power supply
from overheating. These conditions include high ambient temperatures; loading, AC input, and airflow
impedance.

Anti-reverse fan is needed. PSU Fan can get back to normal from 6000 rpm reverse rotating condition, w/o
event log occurred.

Fan abnormal reverse
rotating 6000 rpm before Power on the fan
activate

Fan can get back to normal
rotating direction

7.2 OTP

The power supply shall incorporate a thermal shutdown feature that turns off all outputs (except
Standby output) When an over temperature condition occurs, the power supply will not be damaged and will
automatically restart when the over temp condition no longer exists. Hysteresis shall be employed to
prevent a frequent toggling on and off of the outputs.

The location of the OTP sensor should be on the component(s) most likely to overheat in the event of
an abnormal ambient temperature or a blockage of airflow.

In normal operation the OTP cannot activate when the power supply is operated in any of the specified
operating conditions of sections 3.1, 4.1, and 9.1.

The OTP must be driven low before or at the same time that PWOK is driven low. PWOK must be low
for at least 1mSec before the main outputs go out of regulation.

7.3 FAN FAIL

The fan(s) are running or the supply is in Standby mode, If there is a fan fault per section 6.12, the PSU
is off and the PWOK must be low for at least 1mS before the main outputs go out of regulation,

FAN FAIL on 12.2V rail will be latched and is reset per section 5.2.4, the Standby output shall
auto recovery when fault is removed(TBD), after fan fault event is removed and the frequency of Fan
TACH signal reaches back the setting point accordingly to load.

The PSU should not damage when the airflow is block, but it's can be trigger OTP.
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8.1 PMBus requirement
PMBus spec, follow Acbel CRPS PMBus spec.

8.1.1 Accuracy for Vi, Iin, Pin, 12Vour, lout, Pout

Required Accuracy

ACBEL POLYTECH INC.
FEETRH I BIR A E]
159, Sec. 3, Tam-King Rd., Tamsui,

Taipei, Taiwan, 251 R.O.C.
Tel :(02)2623-7904~10 - 2621-7672~9

Sales DID :

(02)2623-2750 - 2622-4300

Fax : [[] 886-2-2623-6530 - 2623-4156

04 - 0, 04 - 0,
0% - 5% Load 5% - 10% Load >10% - 20% > 20% - 100%
Load Load
+/-10W or +/-10% whichever is +/-10W or +/-5% o o
PIN/EIN greater when Pin<=10W, report 10W whichever is greater +- 5% pi- 2%
VIN +/- 5% +/- 5% +/- 5% +I- 2%
+/-0.2A or +/-10% whichever is +/-0.2A or +/-10% o o
IIN greater when 1in<0.2A, report0.2A whichever is greater ¥ 5% +-2%
FAN Speed<25000 rpm, accuracy +/-500rpm ; Speed>25000 rpm, accuracy+/-5%
12.2vOUT +/-5% +/-5% +/- 5% +/- 2%
+/-1A or +/-10% whichever is greater +/-1A or +/-10% o o
IoUT when lout<1A, report 1A whichever is greater +/-5% +-2%
+/-10W or +/-10% whichever is +/-10W or +/-5% o o
POUT greater when Pout<=7W, report 7W whichever is greater +/-5% +-2%
Ambient
+/- 3°C
Temperature

Notel: Accuracy should meet 100-120Vac/200-240Vac

8.1.2 Smart Redundancy

This signal should be connected together at system board for smart redundant function. Please refer to the
PMBus specification for detail

8.1.3 Black Box

The power supply shall save the latest PMBus data and other pertinent data into nonvolatile

memory when a critical event shuts down the power supply. This data shall be accessible via the

SMBus interface with an external source providing power to the Vsg output.

8.1.4 System on-Line Bootloader

The power supply shall have the capability to update its firmware via the PMBus interface while it

is in standby mode. This FW can be updated when in the system and in standby mode and outside the

system with power applied to the Vsg pins.
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9 Environmental Requirements
9.1 Temperature

9.1.1 Normal Operating Ambient (At Sea Level)

Minimum: -5 °C
Maximum: + 55 °C,

ACBEL POLYTECH INC.
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The system side shall provide at least 12.5 CFM(TBD) to PSU when the PSU Fan runs at full speed

condition.
Ambient 55deg C
Low Line(W) 1000W
High Line(W) 2000W
Typ. OTW (C) 61
Typ. OTP (C) 65

9.1.2 Non-Operating Ambient (At Sea Level)

Minimum: - 40 °C
Maximum: + 70 °C
Maximum rate of change is 20 °C /hr.

9.2 Humidity
9.2.1 Operating

Up to 85% relative humidity. (Non-Condensing)

9.2.2 Non-Operating

Up to 95% relative humidity. (Non-Condensing)

9.3 Altitude
9.3.1 Operating

- 50 to 10,000 feet (3,048 meters). 5,000 meter is preferred.

NOTE:

1. The system ambient supports 55 °Cat 950 m (3000 feet) Altitude.

2. Maximum operating temperature is de-rated 1 °C per 125 m above 950 m, If over this condition then may be

trig OTP
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9.3.2 None-Operating
-50 to 50,000 feet (15,240 meters)

9.4 Thermal shock (none-operating)
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Non-operating: -40 °Cto +70 °C, 50 cycles, 30 °C/min. = transition time = 15 °C/min., duration

of exposure to temperature extremes for each half cycle shall be 30 minutes.

9.5 Vibration

Unpackaged Vibration

OP Vibration
Vibration Type Start(Hz) End(Hz) Peak(G) Grms Apply side Duration(min)/axes
Random 10 500 - 0.78 3 axes 30
PSD (m¥/$H
i
6 dB/Oct" | i -12 dB/Octave
. : !
10 30 200 500 Freq(t12)
NOP Vibration
Vibration Type Start(Hz) End(Hz) Peak(G) Grms Apply side Duration(min)/axes
Random 10 500 - 1.36 3 axes 30
PSD(m¥/5%)
LO0 [ ; .
6 dBI0C E | \¢12 dB/Octave
10 30 200 500 Freq(Hz)
9.6 Mechanical Shock
Unpackaged Shock
OP Shock Shock Type Peak(G) Velocity Change{m/s) | Duration(ms) Apply side
Half-Sine 10 - ] 50 shocks on each faces
NOP Shock Shock Type Peak(G) Velocity Change{m/s) | Duration(ms) Apply side
Half Sine 30 18 3 shocks on each faces
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10.1 Reliability

Unless otherwise specified, all section 9.0 analyses will be conducted in accordance with the
parametric listed below:

The reliability requirements are based on the following product usage/application conditions.

AC Input Voltage Range Refer to Section 3.1
DC Output Load 100% Maximum of rate output load
Temperature Range Refer to Section 9.1
Relative Humidity 44% +10% Non-condensing
Altitude Sea Level
CMTBF 250K Hours @ 100% Load and 55°C
Minimum Operating Life 5 Years @ 80% Load and 40 °C

10.2 E-Cap. Life

All used electrolytic caps must have a usefully life time which exceeds 43,800Hours at 80% load and
normal input and 40°C power supply ambient temperature.

10.3 Burn-in
100% of all engineer stage units (development units) will be burned-in for 24 hours before shipment.
The Burn-In profile will be:

Ambient temperature will be (maximum temp. — 5°C) with +5°C ambient tolerance.

All units subjected to burn-in will be at 90~100% of rated load(s). If loading the individual outputs at 90%
exceeds the power supply’s output rating the loads can be decreased until the power rating of the
supply is not exceeded.

Condition 1, All units subjected to burn-in will be exposed to full load condition for 12 hours under low
nominal line condition.

Condition 2, All units subjected to burn-in will be exposed to full load to 5 sec power on and 5 sec power
off for 1000 sec under low nominal line condition.

Condition 3, All units subjected to burn-in will be exposed to full load condition for 12 hour with %2 hour
power on and off.

50% of the units subjected to burn-in will have an AC input of low nominal line condition; 50% of the
units will have an AC input of high nominal line condition.

10.4 Component De-rating
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The component de-rating is designed to satisfy the IPC9592B Class I.
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11 EMC and Safety Requirements

The power supply must comply with all regulatory requirements for its intended geographical market.
Depending on the chosen market, regulatory requirements may vary. Although a power supply can be
designed for worldwide compliance, there may be cost factors that drive different versions of supplies for
different geographically targeted markets. The power supply meets below standard, and the mark.

11.1 Safety Mark and Standards
The power supply will have the following safety approvals with most current editions:

A) UL 62368-1/ CSA 62368 Edition 2/3/ FCC (USA/Canada)
B) TUV EN62368 Edition 2/3 (Europe)

C) CB IEC60950-1/ IEC62368 Edition 2/3 (International)

D) CE - Low Voltage Directive 2006/95/EC (Europe)

E) BSMI (Taiwan)

F) CQC (China)

G) UKCA(England)

H) KC(Korea)

l) BIS(India)

11.2 EMI Requirement

The power supply meet EMI standard as below, need margin 6dB
EN55032 Class A.

EN55035 Class A.
CISPR32 Class A.
FCC Class A.

11.3 Hi-pot

The power supply unit must pass a 2550 Vpc Residual Voltage test between primary to chassis ground. All
production units must pass a 2550 Vpc Hi-Pot test between primary to chassis ground or follow safety
agency requirement. The voltage must be ramped up to 2550 within 2.0S and it must be maintained at that

level for a minimum of 1 sec. without failure, arc and breakdown or it must comply with safety requirement.

Test voltage DC
Specify test voltage of Vdc 2550vVDC
Current Sensitivity or Current Trip Setting 100uAdc
Ramp-Up Time 2S
Dwell time 1S
RAMP-HI OFF
Arc fail ON
Arc sense iy 5
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NOTE:
Above drawing is for reference only, detail dimension should refer to independent mechanical drawing.

13 RoHS Compliance

Products listed below that are manufactured by AcBel are in compliance with Directive 2011/65/EU,
2015/863/EU.
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Mechanical Outline Drawing
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C14 INLET COLOR: BLACK i | | RN N _
|| m© /O LABEL 7 7 | A K A
- ‘ i 7 © @ V8 & @%TX | |
= i = 3
— ‘_= . ) B EE g EE]: L\__ 10
— { N ) = Y Y Y N0H KL s >Q<
LED = N T S N |
= %%E D 188, 4 S A e s )
= . Fi o
i ~ A | A
: el
N4 LATCH PLASTICCOLOR: (FAD
PANTONE 369C(GREEN) EMI CLIP mf% ;( >
N :
\ / \ l/ y
% . , | e 0.5 X 45°
o oo
= [((] 1= —~ e
ﬁ \_, - © - - i i1 System guide pin
- > - " A _ A
(] .
EMI CLIP = FR
+I :Dl The system guide pin put into the PSU
L - need to be less than 3.5 Max.
O
o WEHAE C
\8/ \1J Lefsl 2 21
R S Jee | MODEL NO. : FSM005-00AG
PROPERTY OF
ACBEL POLYTECH | PART NO. : MO-FSM005-00AG
INC. SAID ITEMS ARE
R E L E A S E ACBEL POLYTECH INC. I(S:%JI\EJEIEI)I\EINSIEAICL:T DWG NO. : MO_FSMOO5_OOAG_A
e N . ot sr20:202 120-31520 | WILE :
Léfhéx {7 = [E] REVA Sl 315~:+0.5, ANGLES:+0.5° MO-ESMO05-00AG
ENG| Yuheng | APPR.| Kevin Metric | ¢ = r|nm| - o
| DESIGNER . 12023/3/27
Al TPFSEEJ)E%NT%NE" = CHECKED ”W >
| SCALE: 1:1 | SHEET 2 OF 3| APPROVED| V2VIV'_ | 2023/3/27
16 15 | 14 | 13 | 12 | 11 | 10 | | 8 | | 6 | 4 | 3 | 9 | 1




16 | 15 | 14 | 13 | 12 | 11 | 10 | g I | T | 6 | 5 | 4 | 3 | 9 | l
.LLong(QX)
11 ] '3 1.7 Long(9X) N
~ : .
) A PIN ASSIGNMENT & PIN LENGTH DEFINITION
Pin number Pin name Pin length
>
N %%:gg GND Long
A10~A18
B10~B13 12Vout Standard Bg
A9 Y
A Al9 SDA Short B10
A10 A
A20 SCL Short
A2l PSON Short
A22 SMBAlert# Short BOTTOM S I DE
A23 RETURN sense Standard
TOP SIDE
f A24 12Vout Remote sense Standard .
~ o
S A25 PWOK Standard
| Y B19 AQ Standard B19 O
0 A
AL9 B20 Al Standard ©
|| [_('JA (@)
- B21 12V standby Vsb Standard
O
- B22 Smart Redundnat Bus Short
N ~ ®
5';. = B23 12Vout load share Bus Standard o
(&N
J VY S B24 Present Short o Q
: B25
/ 25 L Y B25 Vin_GOOD# Standard
Y Y a
A |
] | ]
- <2. 2 Standard(14X)
- 2.2 Standard(12X)
w27 Short(4d) | 142.7 Short(2X)
- 9.2
' R S See | MODEL NO. : FSM005-00AG
'YX o= PROPERTY OF
LTS aico | T
J__Egtéééfﬁ: IEI [ﬁ] REVA ACBEL POLYTECH INC. | CONFIDENTIAL .. _
- T T
ENG| Yuheng | APPR. Kevin S | 315-:10.5, ANGLES:*0.5° MO-FSMO005-00AG
. mMim
Metric (F | | | | 5|O
RD ANGLE —— | DESIGNER | Hdm [2023/3/27
A] PROJECTION@ | CHECKED g 7
| SCALE: 1:1 | SHEET 3 OF 3| APPROVED| Y2V | 2023/3/27
16 | 15 | 14 | 13 | 12 | 11 | 10 | 9 | | 7 | 6 | 5 | 4 | 3 | 2 | I
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1 2 3 4 5 6 7 8
NOTE:
1 UNIT : MM
By EX REV:
REYV printed rules ("S1"printed : 0S1 ; "S2"printed : 0S2 ; "A"printed : A00) A
2 MATERIAL (#}): KRABIENIR B (STED : 0S1; S2ED : 0S2 ; AED : A0O)
2.1 FACE STOCK(JE&#t):
WHITE POLYESTER FILM, (EZH)
THICKNESS = 0.05 MM(EE=0.05Z )
N SN BARCODE FORMAT: CODE128/CP!I:13.64 ]
22 ?ﬂ'ﬂgfﬁfs(sﬁ 5?())5 035 MM(BE=0.0355%) THE NARROW ELEMENT DIMENSION(X DIIMENSION)
=0 BF=0.
PRESSURE SENSITIVE ACRYLIC(B%E) {2;;1;':5 WITHIN RANGE OF 0.170MM(0.0067INCH)
: CODE 128/ CPI 13.64
2.3 BACKED WITH RELEASE LINER(# T Fft 8 B 4%) B/2ELL : 0.17ZK(0.0067 5 )
2.4 LABEL TO BE AFFIXED TO AND MAXIMUM . NNN YYWW SSS555
TEMPERATURE RATING:GALVANIZED STEEL 100°C API MODEL NAME(EXAMPLE : % #7& AFSMO005-00AG &I EN&L"FSMO005" 74 1tk A B #i ) B
REAKPTRE B 2 T E BE I AR 4R « $88#48,100 C MFG FACTORY CODE(RZEEEFEN: B ; MR T; BUEBESE: W ; HKESE: D)
D CODE (Ex:% #78 5FSM005-00AGEI"00AG")
2.5 MATERIAL MUST BE UL RECOGNIZED AND SERIAL NO 000001~999999
COMPLY TO UL 969 STANDARD
MENAEBAULEE I BEHe0EE DATE CODE(YY:YEAR WW:WEEK FOR EXAMPLE:2018 27TH WEEK 8l tt U1z &"1827")
API REVISION CONTROL CODE(S1E1:0S1 ; S2E1:0S2 ; AE1:A00)
3 LABEL MUST BE MADE BY A UL RECOGNIZED AND ]
CSA APPROVED VENDOR.
B 2 BT 5 B ULBRCSATT R ATAVATRX CODE PRINTED RULES
—r B 41 HlJ:
s ral @ | cr @ " @ " CRITICAL DIMENSION SYMBOL, XXXXXXXXXPPPP;NNNYYWWSSSSSSO000X000000;YYMMDD;XXXXXXXXXX
SUPPLIER MUST INSPECT THIS DIMENSION FOR EVERY
SHIPMENT FRU (288FRU & E1 &) c
FAI G » CPK @ @ - RRR(RYME)RBFHHERR T, A (B : 202143 826 B £ ERIE1"210326")
ﬁﬁﬁmﬁ;m%ﬁﬁﬁA%HTﬁ
SN (2SN & E1 & &)
5 THIS MATERIALS/PARTS/ASSEMBLIES MUST COMPLY
TO ACBEL SPEC "CRITERIA FOR ENVIRONMENT- OPTION(EX:TO0A)
RELATED SUBSTANCES"
SHMRHEEEERSRES REYENRE" MODEL(EX:R1CA2202E) —
6 CHARACTER HEIGHT : 2 MM ,UNLESS OTHERWISE OPTION printed rules:
SPECIFIED.EEAERC ZEEEEE 28X OPTION FIENE Al
7 ALL PRODUCTS MUST BE THE SAME AS ENGINEERING 0000
APPROVAL SAMPLE ANY HARD TOOLING -
MODIFICATION MUST BE APPROVED BY ACBEL H47E B 85 (FSM005-00AG FI00A) D
MECHANICAL ENGINEERING SECTION s L o _
PR QS AR AR — B AR5 Sk A R MR LK (TitaniumEDT;PlatiumENIP; GoldENG)
ESHETITRMRERER
FRU PRINTED RULES
8 PRINTED COLOR(SIEIERS) : ) i FRUBIEDIR A :
BLACK(Z % )-TEXT(XF), GRAPHICS(B ), LOGO(E55)
IMAGE([El#&), SURROUND SHAPE($\ BB ) APM12 OOODOO ]
WHITE(H £)- BACKGROUND (¥ %) L FW REVISION (£ : AO00O ; AOOO1 ; AO0O2 ...Z9999)
@ LABEL MUST CONTAIN THE VENDOR'S ID MARK TYP MINOR REVISION (E1:1;2;3..))
'EgTCTAETREBE”I“GmETgRBEEAJ';"\DA"\%ATED- ID MARK TYP MAJOR REVISION (E1:1;2;3...)
BN ENRBERE REZEE152K TYP (PMBUSED : PM ; SMBUSH] : SM ; EEPROMEN : EP) :
10 ACBEL FACTORY CODE : APIAPIER:A) B BE#ETF 01/02/24" | Yuheng
A) ACBEL-TAIWAN: MADE IN TAIWAN ROC, NONE MARK _ A RELEASE 03/13/23" | Yuheng
B ) ACBEL-DONGGUAN: MADE IN CHINA , USE "B" MARK ﬂ WARNING LABEL PRINTED COLOR: 1 PRIMARILY 10/18/22"| Yuheng
ok A o i~} .
C) ACBEL MANILA: MADE IN PHILIPPINES , USE "C" MARK BLEAREAES:
REMERORE: . PMC BlackCR - X7, . B&. & REV DESCRIPTION DATE BY
Qf&%ﬁfﬁ%%ﬁ%ﬁ%&%@%% "B"#R5C PMC 108C &®& - & DRAWINGS & SPEC. | MODEL NO. :  FSM005-00AG ||
C)EFERNM : ERABRENER"CHER ACEELFOLYTECH | PARTNO. : ATAAA-889SATE
' ISSUED IN STRICT . ~
11 MODEL NAME & REV & CUSTOMER ID & SN BARCODE & FW REV ‘ acsL pourteck NC |conrpenmar | PWG NO. :AOTAAA-B895ATE B
B8 ik & B g S e
RgE & MRAS & BEEBINE & SN 1515 & EREEMRAS, HESF BN S I 315-:205 ANGLES:0.5® I/O LABEL E
RELEASE Metric | ¢ e
7 .
IF N {TEE |REVB| A3 gggg;g%g@_ﬂ_ OESGNER | Yuheno 20247172
ENG YUheng APPR' SCALE 1:1 | SHEET 1 OF 2 |APPROVED
1 2 3 4 5 | 6 | 7 | 8




+0.20 o
1220 g o i 200-240V~, 50/60Hz 10A
) i J— ¥ ZU10349-22004
A \ i 0 R-R-API-R1CA2202E
A | 2FEIR BB
‘[ ‘[ : Mfr.Name:AcBel Electronic(DongGuan)Co.,Ltd|
S o TITANIUM | A/S: 070-7094-0600
co q N
"o F° FSMOO5/FSMO44/R1 CA2202E
DETAIL A 0 PRINTED COLOR: BLACK IRICA2202H
- 80 PLUS LABEL COLOR: .
SCALE ENLARGED DETAIL B D ANTONE PMS: 444 KFIBKC EMC certificate ID
COLOR:BLACK SCALE ENLARGED i #EAR-R-API-R1CA2202E £ 5
: COLOR:BLACK RGB:123,135,130
® o IS 13252 (Part 1)/
c Us +0.20 So IEC 60950-1
50 F
B E131875(B) 4|<—>| 0 Q
DETAIL E UK A b
ACBEL inT e
ACBEL - CA_ R-41196150
REERZROE R 73(B) SEEEETE. www.bis.gov.in
ACBEL -2 8 DETAIL F ;MC BlackCE® - XF. B, B, s
[ | BERKBERFR TR SCALE ENLARGED PMG 103800 ,@ i ER 7y > DETAIL D
ACBEL -JEf2HE COLOR:BLACK RE-F SCALE ENLARGED
FREFRHBERRA(C) Font: Arial
Size: 6
_ 98 40.2 g
C
MODEL/OPTION/REV/FRU/FW REV SER¥BRPMEER [ {14] P -« 0
E 612 %% :R1CA2202E 5R1CA2202H :
. _ . V4 A =
Switching Power Supply ® ey
25 bR TR E) cWus (cec) o
MODEL &% (]%.): -— | E131875(8) ©
|
o~
OPTION: REV: FRU: UK
AC INPUT /2 45 » /(R 78 » ) @ cn
100-127V~, 50/60Hz 124 (¢ E# v & * /2% ®# % & * /Not for China) R
5 200-240V-, 50/60lz 104 OR (&) IS 13252 (Part 1)/ RoHS g&egy'g‘iw"c'féiin‘t” e 1
240V === 10A IEC 60950-1 2mm<SPACING<3mm
DC OUTPUT/ = ‘/'ﬁ»?] /(2 ‘)ﬁlﬁl KIDE seg:h'r(lté_iﬁige 200-240V~, 50/60Hz 10A -t
- - roduktions-
112.2V === 82A  Maximum Output Power=1000W at 100-127V~Input iberwachung ZU10349-22004
S 100V-127V-#3 » TR + < B 21 5% % 5 10003 A Bauart goprift RRAPIR1CA202E
H2VSh === 300 5 100V-127V-45 » # BT+ At 55 2 10003 TOVRheinland HREIS HHUS ST
412,97 === 1484 Maximum Output Power=1800V at 200-207V-Input pre— “Z;a":'?A;B;';e:";gz""gG”a”’°°"“"
i‘L . [~ s r;v_)’"—r s B % 5:{1 4 :; ID 1111254198 : - =
|| 2 Vs = g1 CROVEROTVR A RET R ENAL L1801 D 41196150
©200V-207V gf”'] » o B fT" He 518001 . . This device complies with Part 15 of the FCC Rules. N
. WWW. b|S . gOV .In Operation is subject to the following two condifions: : INSIDE DIA,<=75
+12.2V === 1554 Maximum Output Power=1900W at 208-219V~Input c (1) This device may not cause harmul interference, and -Ci-DI COILED PACKAGE DIMENSION
2 A meT B aA gy 1s A Y - 2) this device must accept any interference received,
a2 ve === s S22 %?’i PEET ?i:i 3318003 i arnce ey G s oo, Q
B - i R LR X
+12.2V ——= 164A  Maximum Output Power=2000W at 220-240V~ Or 240V =——= Input (CER)
£.220V-240V-2 240V === iy~ BT o At 13 % 52000 1 O <CONT_
E HZ Vb === 3.00 4 000v-240V-# 240V ——= ${» * BT+ A 45015 5 4 20003 oK
AC INPUT/ g ~/ < 7# ~ :200-240V-50/60Hz 124 02/
DC OUTPUT/ % i &1/ 5 i :+12.2V === 1640  +12Vsb === 3A ¥ @A R AASTRREAATNATHA
Max. OUTPUT POWER/ k. #1 5 /d 4 # 2174 % :2000W( )
(FOR UL-COVERED AREA/ig * *tULiAE“Hi % st ¥ /i *  ULAd s ¥ e 5 ) w2
BAAKEY EALRETRLBIASE IR
]
| MADE IN CHINA v [ﬂﬂﬁ (“ W@l:ﬁ) XX ARE THE EXCLUSIVE MODEL NO. : FSM005-00AG
NNNYYWWSSSSSSPPPGXZZZZZ77 PROPERTY OF
* Y ACBELPOLYTECH | PARTNO. : AOTAAA-8895ATE
INC. SAID ITEMS ARE
L L : . \_ ACBEL POLYTECH INC. | SUEDINSTRIET | DWG NO. : AOTAAA-8895ATE_B
ERETTIED (2:1)KRKEE200% EI CONFIDENTIAL
TOLERANCES UNLESS OTHERWISE NOTED TlTLE
F - (53) > — R BR= B RBAED Y ] e 1/0 LABEL
RELEASE Metric | { |‘_||mm|'|2l5
S /—
.|—.E f(, §§_‘C|'_ E REVB A3 TF’?EBE/E,\T‘I%LVE@G DESIGNER | Yuheng | 2024/12
CHECKED
ENG Yuheng APPR- SCALE: 1:1 | SHEET 2 OF 2 [APPROVED
6

| 7 | 8




Switching Power Supply
FLER(TRATARBE)
MODEL #!5(4!%): R1CA2202E

FRU: apm1zvooos

AcC
diBel
OPTION: Tooa REV: Aoo

AC INPUT /st o/ (2NN ):
100-12TV-, 50/B0Hz 124 (A + B M/ 0+ BeEem Fot for China)

200-240V-, 50608z 10A OR (&)

LTAV-ZA0F- 2407 === WARET - HANHHRADOE
HE Vb === 300 5oa0v-2u0V-£240F —— WALET - RANEHSHNNE

IC IRPUT/ s % S8A: DI-A0V-50/ 608z 124
DC OUTPUT/ MM e/ Mam:412.2V === 1644 +2Wsb === 3
(FOR

Max, OUTPUT POVER 00 56 8/ 4 o 30 4 20000 L)
UL-COVERED AREA/S M L4 ik il o W) S /3 M UL AR 7 i K 00 )

A

IS 13252 (Part 1)/

R-41196150 ———rt

2407 == 10A IEC 60950-1
DC OUTPUT/ Mo/ (HAME):
4122 == 2\ Maximm Output Power=1000F at 100-127V-lnput
A100F-12TV- R A BB T » &kl i sh R B100DE
H2Wsb === S04 g pv-1ETV-ARET - RAKEHEHINE
H12.2F === 1484 Maximm Output Power=1B00¥ at 200-207V-Input
i HEDOOV-20TV-MACRT - RAKS S A1800K
HZVeb === S04 ponqy-20TV-HASET + RAKHHEHIENL e
412,27 === 1554 laximm Output Power-19007 at m—mmrm'“""' bl
o ATIRV-TIV-RAERET - RANENEHI000E
H2 Vb === 304 gy Z1ov-MA BT - EAK SR 1N
HZW — 1ML lexims Output Power=2000W at Z20-240V- Or 240V === Input

X .
¢\ us
E13ETSE)

ZU10349-22004

R-R-AP-R1CAZ202E
HAEE HpEagy

Al iDang
ASS; OTO-TOS4-0800

Thim chvicm ooyl = Part 19 of e FOC Aules
“ﬂ-‘_h.‘_#i:.-“-lu-
2 rwr’ @
1 e
0K

[#e Amrtwrd spasaanizarasie:|

o Lid

= ]
WADE IN CHINA #E#ii¢ (FELH)TR

TITANIUM


104129
戳記

JoyceHuang
文字框


1st Source  |Asia Vital Componemts DBPU0428B2UY070
3st Source  |Protechnic Electric MGT4012DB-W28 (1)(3063900)
4st Source  |Protechnic Electric MGT4012DB-W28 (1)(E202503022)

AVC:DBPU0428B2UY070

Power Siely — .
AW o e W@
CPTION; Tosa REV: am FRU: assriveese :

O U C€ < R

T - |sumwuy
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o aAme AAwe -.-..._
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AcBel lellﬁ loe.
WO IO Smed (PRRQTR
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tching Power Seguly
B l ll!. LRATANAN)
- WL DO(TE) meanee
CPTION: Tesa REV: Am THU:  aswrsvesss
T R AR LA Ae A
ATV MW A (AP EARAR ST RARE S Nt D
T M A IS 13252 (Pant 1y
e 1EC 60950-1
WY RANA (A
| et bt A
arve == am LSy AhRane s
LS ]
- i

e 1 e S
AR T

LW o

.
e T ey atcusassyass

s
S0t Beanstaran

L T AOSAELEYEU ke R

LN OIW rAMe (THNa YR

Switching Pover Supply
Ac RACA ZMATANAE)
[ ISTl] Wk 2572%); mecannore

CPTION: vosa  BEV: aga  FRU: asmszveoss
KT /LA L ANAY:
IS 13252 (Part 1)/
IEC 60&60-1

u- - .Auv AAnaes s

” W . ll - rraruse
ATET R AN e A
STBIAMAT: EMARA . R41196150 =
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Carton Drawing




10

(

9

| 2

[ 1

Unit-package instruction (B EI2E5REH):

¢. The unit drawing is for reference only.

a. Don't attach the tape on PE bag's sealing place.

(HRBLSE IR BERERBAR - )
b. The position of desiccant is allowed to adjust.

(RZXRMIL B AT - )

(BrERERTE )

Note: 1. 16 units/ carton (1653/48)

El®)

12
—(1)

The position of serial number labels is allowed to adjust.

(PR AL E TR - )
The carton label (X01HO0-21361 & X01H00-21611) should be attached

before shipment. And it is controlled by sales. (4EAEFE4E X01H00-21361 &
XOTHO0-21611 1 H 51 s, BLAR R AR 72 2 SR ©)

13 1 X01H00-21611 COMPAL CARTON LABEL
12 1 X01H00-21361 CARTON LABEL

1 1 X01H00-17491 CARTON LABEL

10 16 X01H00-20331 S/N BARCODE LABEL

X1008-E71861

ANTISTATIC EPE BOARD

R1008-B94111

ANTISTATIC PE BAG

16 FSM005-00AG POWER SUPPLY
16 X1008-T95551 DESICCATIVE
R1008-E79911A EPE BOARD

Lol IR I ¥ I B 1 I Il U e o ) [R5 |
—_
a

16 X1008-C19231 KRAFT PAPER
- ¥1008-CP5431-SA| PARTITION ASSEMBLY
w 8] = 3 %1008-C25231 PAPER BUARD
g % S 1 X1008-C19581 CARTON
2| = NO, | QTY PART NO. DESCRIPTION
= | =
=E MopeL NO. FSMO0S-00AG
o PART NO.  CA-FSM005-00AG
= = &= ACBEL POLYTECH INC. |DwG. No : CA-FSM00S-00AG_B
15 lul=
Oz |al> TITLE : ,
AR RELEAGSE S} g 23 CARTON ASS'Y
o ﬁ E:J § IE fﬁ % ﬁ ﬁ REV: B R THIRD ANGLE PROJECTION FDR FSMUOS"‘OUAG
(=) - etric
g ENG. %}JAPPR I"‘ﬂ'r'n A2 @» G DESIGNER SUM 1/11/°24
& CHECKED [T .~ |14/
1t
o | SCALE NONE [ SHEET 1 OF 1 | APPROVED Jusimc 71/
3 | 2 | 1




The requirement of labels and instructions: (FEEREZRIAZER * )
a. The carton labels are always facing outwards. (AREAZE— =GN <)
b. If there is any instruction in packaging BOM, please place it in the first carton,

(S BOMPARIE - HRER T -)

c. The carton label (X01H00-21361 & X01H00-21611) should be attached before

shipment. And it is controlled by sales. (4X5#E% X01H00-21361 &
X01H00-21611 A ERIHE » PLARFRERTE 2 HEREE ©)

Notes: 1. 16 units/ carton (165/48)
2. 6 cartons/ layer (645/)&)
3. 4 layers/ pallet (4J&/&H)
4, 384 units/ pallet (384 E/E3HR)

RELEASE
ﬂfit%‘:’,ﬁﬁ REV: B
ENG . |APPR T Chou

50M | X1008-80641 | Pt FILM

.
6 |20M | X1008-T99981 | PET PLASTIC STRIP
o | 2 | X1008-C88511 | EDGE PROTECTOR
= TN 41 2 = EDGE PROTECTOR
4 |||§. \\@ X1008-C8852
B N, ~F 5| 2 | X01C32-11981 | SHIPPING LABEL
NY
1%%. E{{/ 2 | 2 | X01650-00121 | WARNING LABEL
N '
5T !§§E! 1|1 | x1008-P97891 | pALLET
8 |E[S i,ii ﬁi' NO.|Q'TY| PART NO. DESCRIPTION
51315 !|§§l 'ng/ WODEL 0. F5)/005-00AG
" @ m PART NO- pp_FSM005-00AG
&8 | -— ACBEL POLYTECH INC.|°" O ‘pa—Fsm005-00AG_B
g g |Wi=2 %g mm TITLE
ol = 0 e 85 3
- ﬁ g % S ‘ THIRD ANGLE PROJECTION PAU—ET ASS Y FOR
e — FSMOQ5-00AG
/A\j) @ -@ DESIGNER SUM  |1/11/'24
CHECKED W/
@< SCALE NONE | SHEET 1 OF 1|APPROVED :'r‘\ASWV\ ’V‘Vi&p
7 6 5 4 3 T 2 1
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E_C IECE

Ref. Certif. No.

JPTUV-135064-A3/M3

IEC SYSTEM FOR MUTUAL RECOGNITION OF TEST CERTIFICATES FOR ELECTRICAL EQUIPMENT

(IECEE) CB SCHEME

CB TEST CERTIFICATE

Product

Name and address of the applicant
Name and address of the manufacturer

Name and address of the factory

Ratings and principal characteristics

Trademark (if any)

Customer’s Testing Facility (CTF) Stage used
Model / Type Ref.

Additional information (if necessary may
also be reported on page 2)

A sample of the product was tested and
found to be in conformity with

As shown in the Test Report Ref. No. which
forms part of this Certificate

A TUVRheinland®

Date: 2023-01-09

Switching Power Supply

Acbel Polytech Inc.
No. 159,

Sec. 3,
Taiwan

Danjin Rd., Tamsui Dist., New Taipei City 251

Acbel Polytech Inc.
No. 159,
Sec. 3,
Taiwan

Danjin Rd., Tamsui Dist., New Taipei City 251

See additional page (s)

Input : AC 100-127V; 50/60Hz; 12A, AC 200-240V; 50/60Hz; 10A
or DC 240V; 10A; Class I

Output: refer to the test report

AcBel

CTF Stage 1

FSM005, R1CA2202E, FSM044, R1CA2202H
FSM010, R1CA2162D, FSM043, RICA2162E

For model differences, refer to the test report.
Re-issue of JPTUV-135064-A3/M2 dated 2023-01-06,
due to third modification.

IEC 62368-1:2018
See Test Report for National Differences

CN22DGTU 007

This CB Test Certificate is issued by the National Certification Body

TUV Rheinland Japan Ltd.

Global Technology Assessment Center
4-25-2 Kita-Yamata, Tsuzuki-ku
Yokohama 224-0021, Japan

Phone + 81 45 914-3888

Fax + 81 45 914-3354

Mail: info@jpn.tuv.com

Web : www.tuv.com o

Signature:

Dipl.-Ing. F. Stoelzel

Disclaimer: This is an electronically released document. The authenticity of this certificate can be verified on the IECEE Website "http://certificates.iecee.org"
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Ref. Certif. No.

E_C IECE

— JPTUV-135064-A3/M3

Page 2 of 2

1. AcBel Polytech(Philippines) INC.
No. 2 Tagaytay Ridge Drive,
Carmelray Industrial Park ITI,
Km. 54 National Highway
Calamba City, Laguna 4027, Philippines

2. ACBEL ELECTRONIC (WUHAN) CO., LTD
No. 1, DuTai North Road
Economic Development Zone
XianTao City, HuBei Province
P.R. China

3. Acbel Electronic (Dong Guan)
Co., Ltd.
No. 17-28, Horng Yeh Road, Horng
Yeh Ind. District, Tang Xia Town
Dongguan, Guangdong 523710, P.R. China

4. Acbel Polytech Inc.
No. 159,
Sec. 3, Danjin Rd., Tamsui Dist.,
New Taipei City 251
Taiwan

Additional information (if necessary) Report Ref. No. : CN22DGTU 007

Y 74

Date: 2023-01-09 Signature: Dipl.-Ing. F. Stoelzel

Disclaimer: This is an electronically released document. The authenticity of this certificate can be verified on the IECEE Website "http://certificates.iecee.org"




NOTICE OF COMPLETION
AND
AUTHORIZATION TO APPLY THE UL MARK

2023-02-15

Mr. Nat Liu

ACBEL POLYTECH INC
No.159 Sec 3 Danjin Rd
TamSui District

New Taipei, 251, TW

Your Reference: 4790648628
Our Reference: File E131875, Vol. X7, Sec. A6132  Order: 14584538
Project: 4790648628
Project Scope: Switching Power Supply, Models FSM005, R1CA2202E, FSM010, R1CA2162D,

FSM043, R1CA2162E, FSM044, R1CA2202H, Modify.
Dear Mr. Nat Liu:

UL has completed the investigation under the above project and confirmed compliance of your product(s)
with UL requirements. We appreciate that you have a choice of certification providers and thank you for
choosing UL.

This letter temporarily supplements the UL Follow-Up Services Procedure and serves as authorization to
apply the UL Mark at the factory location(s) identified on the Authorization Page of UL File E131875,
Volume X7. You are required to send a copy of this letter to all manufacturing locations authorized under
UL File E131875, Vol. X7, Sec. A6132.

The Follow-Up Services Procedure covering your product(s) will typically be provided by UL within 10
business days. Any information and documentation provided to you involving the UL Mark services are
provided on behalf of UL LLC (UL) or any authorized licensee of UL.

Products that bear the UL Mark must be identical to those submitted to UL for evaluation and certification
and must comply with the Follow-Up Services Procedure covering your product(s). Additional
requirements related to the responsibilities of the Applicant and Manufacturer can be found under
Additional Resources at https://www.ul.com/fus.

A UL certification is a valuable marketing tool meaning your product or company has successfully met
stringent requirements. We encourage you to use your UL Mark and certification in your marketing
activities. You can find information on how to accurately promote your UL certification at
https://www.ul.com/marketing.

If you have any questions, please contact me or any of our customer service representatives. And,
congratulations again on your achievement!

Sincerely,

Richard Peng Deborah Jennings-Conner
Engineer VP Regulatory Services
Underwriters Laboratories Taiwan Co., Ltd. UL LLC

Richard.Peng@ul.com Deborah.Jennings-Conner@ul.com

This is an electronically generated letter. Signatures are not required for this document to be valid. Page 1of1


https://www.ul.com/fus
https://www.ul.com/marketing

“ . o
Industrial Services, Mobility and Transport, A TUVRheinland

Product Safety and Quality, Education and Precisely Right.
Consulting, IT Services and Innovation

Acbel Polytech Inc. Date : 24.11.2022
Mr. Kenny Lin Our ref. : WYP ZTWl
Your ref.: T220797/Leon Chen
No. 159,
Sec. 3, Danjin Rd., Tamsui Dist.,
New Taipei City 251
Taiwan

Ref : R TUV-Bauart-Zeichen o. Akkred. Nr.

Type of Equipment : Switching Power Supply

Model Designation : See Certificate
Certificate No. : R 50543977 0002
Report No. : CN22EWF0 002

Dear Mr. Kenny Lin,

The above specified equipment has been tested and found to be in
accordance with the relevant requirements.

Please find enclosed your certificate as specified above.

If cancellation of the certificate is submitted by 15 November in a
given year, no fee will be charged for the following year.

The certificate is issued with the reservation that the license holder
applies all information required in § 6 of the ProdSG related to name
and address of the manufacturer or his authorized representative /
importer, including their respective contact addresses on the product
prior to marketing of the product in the European Economic Area.

In case you have a change regarding your involved local representative
for the certificate, please inform us in due time.

With kind regards,

Certification Body

4

Dipl.-Ing. F. Stoelzel

Enclosure

TUV RHEINLAND TAIWAN LTD.

11F., No. 758, Sec. 4, Bade Rd., NEW TAIPEI BRANCH: TAICHUNG BRANCH: KAOHSIUNG BRANCH:
Songshan Dist., Taipei City 105, No. 458-18 & 458-19, 3F., No. 497, Zhongming South Rd., 27F.-3, No.80, Minzu 1st Rd.,
Taiwan Sec. 2, fen!iap Rd., Linkou Dist., West Dist., Taichung City 403, Sanmin Dist., Kaohsiung City 807,
Tel. (02) 2172-7000 "F‘:ivv\\l/;:mel City 244, Taiwan Taiwan

Fax (02) 2172-1322 Tel. (02) 2172-1000 Tel. (02) 2172-7000 Tel. (07) 262-6000
http: //www.tuv.com Fax (02) 2172-1322 Fax (02) 2172-1322 Fax (07) 380-0577



Zertifikat Certificate

Zertifikat Nr.  Certificate No. Blatt Sheet

R 50543977 0002

Ihr Zeichen Client Reference Unser Zeichen Our Reference Ausstellungsdatum  Date of Issue
T220797/Leon Chen ZTW1-WYP-CN22EWF0O 002 24.11.2022 (day/molyr)
Genehmigungsinhaber License Holder Fertigungsstatte Manufacturing Plant

Acbel Polytech Inc. Refer to latest revision

No. 159, of the annex list of factories

Sec. 3, Danjin Rd., Tamsui Dist.,
New Taipei City 251

Taiwan
Prifzeichen Test Mark Geprift nach Tested acc. to
RegelméBige EN IEC 62368-1:2020+A11
Produktions-
tiberwachung
A Sicherheit

. ® Bauart geprift
TUVRheinland

www.tuv.com
ID 1111254198

Zertifiziertes Produkt (Gerateidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit

Einbauschaltnetzteil (Switching Power Supply)

Erganzung fur Bezeichnung : 1) FSM005, R1CA2202E
(Addition for Type Designation)2) FSM010, R1CA2162D

Bezeichnung : 1) FSM044, R1CA2202H (AcBel)
(Type Designation) 2) FSM043, R1CA2162E (AcBel)

ANLAGE (Appendix): 1

Dem Zertifikat liegt unsere Prif- und Zertifizierungsordnung zugrunde und es bestatigt die Konformitat

des Produktes mit den oben genannten Standards und Prifgrundlagen. Zusétzliche Anforderungen

in Landern, in denen das Produkt in Verkehr gebracht werden soll, missen zusatzlich Zertifizierungsstelle
betrachtet werden. Die Herstellung des zertifizierten Produktes wird tiberwacht.

This certificate is based on our Testing and Certification Regulation and states the conformity

of the product with the standards and testing requirements as indicated above. Any additional

requirements in countries where the product is going to be marketed have to be considered

additionally. The manufacturing of the certified product is subject to surveillance.

TUV Rheinland LGA Products GmbH, TillystraRe 2, 90431 Niirnberg

http://www.tuv.com/safety E-mail: markcheck@tuv.com Dipl.-Ing. F. Stoelzel
Fax: +49 221 806-3935
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BUREAU OF STANDARDS,METROLOGY AND INSPECTION,

@ MINISTRY OF ECONOMIC AFFAIRS
sl Coneat W L 2k
?ﬁ‘ ur:r Sh74 % i ]
CERTIFICATE OF THE REGISTRATIDN OF PRODUCT CERTIFICATION

FEAE T (1331065679021 =487 ¢ 99

Certificate No. Classification Code,

25 A5 B AT FHZ AR A TR 2 &) PIHRER BREEHRFLM
R TR AW R 2R EE R AR R33567 LA F AT
The application made by for Registration of Product
Certification has been reviewed and found to be in compliance with related regulations. Therefore, registration is granted with the
Product Safety Mark 8and the ldentification No. R33567 . Details of the registration are follows :

FooE AL RS AHER AT A TR E) %— %3k ¢ 12341051

Applicant Uniform No.

W oak D R TRLEdS R REAKIE]E

Address

EE RGOy L it R

Factory

i W oMtk

Factory Address

LECEE R P

Type/name of product

gL -dEeE ) - 8504, 40. 91..0077-A
GeG Code

P ALFE  RMENTRELE S

Chinese name

w3 4% ¢ Switching Power Supply

English name

gidl #x, + FSM005

Type

Zy AKX : FSM010, FSM043, FSM044, R1CA2162D, R1CA2162E, R1CA2202E, R1ICA2202H(MA F % &)

Series of the type

fR4FAZHE ¢ CNS15598-1 (109406 A) ~ CNS15936 (105509 A) ~ #F4CNS 15663 %58 '
Standards SR AT RE (1025FR)

1A A B33 (33 ak © 10023t B &7 & B8 1458 )

This certificate is issued by the BSMI. (No.4, Sec. 1, Jinan Rd., Zhongzheng Dist., Taipei City lﬂl.'_'l Taiwan )

$M£M@%i#ﬁi LR RBZIE  URERR D AGEGREREE Sl
A Ft 4 ak :https://civil. bsmi. gov. tw

%i%aﬁﬂi T ERE 111 + 08 A 03 H
Registration Date 2022 (vear) 08 (month) 03 (dav)
AEZAMBRE 117 S 08 A 02 H
E‘{plratmn Date 2028 (vear) 08 (month) 02 (day)
HEAH P ERE 114 2 07 )2 14 H
Date of issue 2025 (vear) 07 (month) 14 (day)

23] LA AT ORIER AT L ;En;\,.ﬁﬁiv‘ﬂﬁzﬁ)\#a{u

F2 R FEHLRERFEHMNER AT F1]1 A308 » RS NE 0 SRS E I RS 0 BPR TSR
B ik AR B TARAL T BE AL B8 B8R o iéfhfﬁﬁlﬁlaﬁéiﬁﬁ

x 3L d&:ﬁ.‘?@f&%m:&*ﬁ*%ﬁﬁ% AAE A A (4o & 3b) 358H -

5 Ep 55 : 8303451607149170022 ¥1H ° #2F



g oA R R E R ROA

BUREAU OF STANDARDS,METROLOGY AND INSPECTION,
MINISTRY OF ECONOMIC AFFAIRS

o A 278 & 278 =
‘f%‘ o J%ﬁ AV A )_gi" i SO - A7 A =
CERTIFICATE OF THE REGISTRATION OF PRODUCT CERTIFICATION

FEHEE © (C1331065679021 EHFEA 099
Certificate No. Classification Code.

F RSy - 1 BRETFIERAT A PR )

2. Acbel Polytech (Philippines) Inc.
No. 2, Tagaytay Ridge Drive, Carmelray Industrial Park
[[, Km 54 National Highway, Calamba City, Laguna
Philippines 4027

3. ACBEL ELECTRONIC (WUHAN) CO., LTD

No. I, DuTai North Road, Economic Development Zone,
XianTao City, HuBei Provinceéy»People s Republic Of
China

4 _BEEFETF ORE) A RA
PERRERE TR £ TEE (5% Al) 172835

(L TFZGH)

5 Ep B 9E: 8303451607149170022 ¥oH = M2H



F | 2 “ L Y =
A METIE-
EPHRT: CQC22001354040 KIERHA: 2022085 04 H

AHRIE: 2028F 04813 H

FEABM BREFRIERIDBIRAT
Ritfnitudit BIEHIALXFERZRES 5 BR 99 S 11 1%

SRS TR EIRAT]
Rttt ELFRHALLKRIETRES 5 2 99 2 11 #%

e T 224 REFEF (F=) BRAE
Bttt PE FREFhEEER TR KE 17-28 S

FERBFRT. FFREEIR
g, B FSMO005, RICA2202E: 37tk \:200-240V~, 50/60Hz, 10A (B 7t A\:240Vdc, 10A. Bk
Mg tH:+12.2Vdc, 148A MAX.; +12 Vsb, 3.0A MAX. £ 200-207V B NEBIET , &xAHIHINE A 1800
E; Bt +12.2Vdc, 155A MAX. ; +12 Vsb, 3.0A MAX.TE 208-219V INBIE T , SxAMIHID
%79 1900 &, Bt +12.2Vdc, 164A MAX. ; +12 Vsb, 3.0A MAX.{E 220-240V 8% 240Vdc %5
ANBET , sAmHINE A 2000 B ((RERTEK 5000 KELAT) (LA MAHHE)

FERiTEFIRAER GB 17625.1-2012;GB 4943.1-2011;GB/T 9254.1-2021(Class A)
INIERREL FrREHE + R e E

iR E 5554 CQC12-045670-2015 A GEH N 69 &K, 4+ K HLik,
TE5 A 2R ARGE B 89 A 2R IE K EAUAM 89 2 B 1 BRI AR A

iy

FR E W\ IEH

http://www. cqc. com. cn RE - 47 - Il EE18859[X 100070 FBiE: +86 10 83886666




CERTIFICATE OF PRODUCT CERTIFICATION

CERTIFICATE NO.: CQC22001354040 Valid from: Aug.04,2022
Valid until: Apr.13,2028

NAME AND REGISTERED Acbel Polytech Inc.
ADDRESS OF THE APPLICANT 11F., No.99, Sec. 5, Nan-King E. Road, Sungshan Chiu, Taipei, Taiwan, Province Of China.

NAME AND REGISTERED Acbel Polytech Inc.
ADDRESS OF THE 11F., No.99, Sec. 5, Nan-King E. Road, Sungshan Chiu, Taipei, Taiwan, Province Of China.
MANUFACTURER

NAME AND LOCATION Acbel Electronic (Dong Guan) Co., Ltd.
OF THE FACTORY No. 17-28, Horng Yeh Road, Horng Yeh Industrial District, Tang Xia Town, Dong Guan City, Guang
Dong Province, China

PRODUCT NAME, MODEL SWITCHING POWER SUPPLY

AND SPECIFICATION FSM005, R1CA2202E:  AC Input:200-240V~, 50/60Hz,10Aor DC Input:240Vdc, 10A. DC Output:
+12.2Vdc, 148A MAX.; +12 Vsb, 3.0A MAX Maximum Output Power=1800W at 200-207V Input,;
DC Output: +12.2Vdc, 155A MAX.; +12 Vsb, 3.0A MAX Maximum Output Power=1900W at
208-219V Input.; DC Output: +12.2Vdc, 164A MAX;; +12 Vsb, 3.0A MAX Maximum Output
Power=2000W at 200-240V or 240Vdc Input. (Sale without cord set, Altitude up to 5000m)

THE STANDARDS AND GB 17625.1-2012;GB 4943.1-2011;GB/T 9254.1-2021(Class A)
TECHNICAL REQUIREMENTS
FOR THE PRODUCTS

TYPE OF CERTIFICATION Type Testing of Product + Follow up Factory Inspection
SCHEMES

This is to certify that the above mentioned product(s) complies with the requirements of certification rules of CQC12-045670-2015.

The validity of the certificate is subject to positive result of the regular follow up inspection by issuing certification body until the expiry date.

http://www. cgc. com. cn Section 9, No. 188, Nansihuan Xilu, Beijing 100070 P.R.China Tel: +86 10 83886666




CE Declaration of Conformity

For the following equipment :

Product : Switching Power Supply

Type Designation : FSM005,R1CA2202E,FSM010,R1CA2162D,
FSM044,R1CA2202H,FSM043,R1CA2162E

Trademark : AcBel

Manufacturer‘s Name : ACBEL POLYTECH INC.

Manufacturer‘s Address : No. 159, Sec. 3, Danjin Rd., Tamsui Dist., New Taipei City, Taiwan

Herewith confirmed to comply with the following legal requirements set out in the Official Journal
of the European Union. Products sold in the European Economic Area (EEA) have been assessed

to meet high safety, health and environmental protection requirements.

X Low-Voltage Directive EN IEC 62368-1:2020+A11:2020
2014/35/EU :

X EMC Directive 2014/30/EU :  EN 55032:2015+A11:2020 ; EN 55035:2017+A11:2020 ;
EN 61000-3-2:2014 ; EN 61000-3-3:2013

[ ] ErP directive Commission EN 50563:2011/A1:2013
Regulation (EU) 2019/1782 :

X] RoHS Directive 2011/65/EU EN IEC 63000:2018
and (EU) 2015/863 :
X] Additional information : DECISION No 768/2008/EC

Responsible for making this declaration is the :

X] Manufacturer

[ ] Authorized representative established within the EU

[ ] Authorized representative established within the EU (if applicable) :

Company Name :

Company Address :

Person responsible for making this declaration

Name, Surname : Paul Huang
Position / Title : Safety Supervisor / Acbel Polytech Inc.
ot L
Taipei, Taiwan 2023-01-13 NAL Liw

Place Date Legal Signature



http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32011L0065&locale=en

UK Declaration of Conformity

For the following equipment :

Product : Switching Power Supply

Type Designation : FSMO005,R1CA2202E,FSM010,R1CA2162D,
FSM044,R1CA2202H,FSM043,R1CA2162E

Trademark : AcBel

Manufacturer‘s Name : ACBEL POLYTECH INC.

Manufacturer‘s Address : No0.159, Sec. 3, Danjin Rd., Tamsui Dist., New Taipei City, Taiwan

Herewith confirmed to comply with the following legal requirements. Products sold in the Great
Britain (GB) have been assessed to meet high safety, health and environmental protection
requirements.

X]  Electrical Equipment BS EN IEC 62368-1:2020+A11:2020
(Safety) Regulations 2016 :

X]  Electromagnetic Compatibility BS EN 55032:2015+A11:2020 ;
Regulations 2016 : BS EN 55035:2017+A11:2020 ;
BS EN IEC 61000-3-2:2019+A1:2021 ;
BS EN 61000-3-3:2013+A2:2021

[ ] The Ecodesign for Energy-Related BS EN 50563:2011/A1:2013
Products and Energy Information
(Amendment) (EU Exit)
Regulations 2019 :

X]  The Restriction of the Use of BS EN IEC 63000:2018
Certain Hazardous Substances in
Electrical and Electronic
Equipment Regulations 2012 :

Responsible for making this declaration is the :

X] Manufacturer

[ ] Authorized representative established within the UK

[ ] Authorized representative established within the UK (if applicable) :

Company Name :

Company Address :

Person responsible for making this declaration

Name, Surname :  Paul Huang
Position / Title : Safety Supervisor / Acbel Polytech Inc.
Taipei, Taiwan 2023-01-13 INAL L

Place Date Legal Signature
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(Receipt No.) 1 22—-073991-01-1

QtFE QI SHA

Confirmation Letter of Declaration

flal pte e :
(Application No.) - ZU10348-22004

&pgﬁcit)}\} & . Acbel Electronic (Dong Guan)

= £ . No.17-28 (Hong Yeh Rd) Hong Yeh Industrial District, Tang Xia
(Address) * Town, Dongguan, Guangdong, China

fﬁmduc% 8 : ARES /23 FX(Switching Power Supply)

i, D
(Basic Model) - FSMO005

%Is}eﬁgés %Io%el)g : See the attachment 2

. < Input 100-127 V~, 50/60 Hz, 12 A:
R CNESA ZETE . 200-240 V~, 50/60 Hz, 10 A: 240 Ve, 10 A;
g Output: 38 1. X

%tar%ardj)l = : KC62368-1(2021-08)

e
: Acbel Electronic (Dong Guan)
: No.17-28 (Hong Yeh Rd) Hong Yeh Industrial District, Tang Xia T
own, Dongguan, Guangdong, China
o HSO2 sHest
THIISE L MSSZ oMY AI#FE | H28XZHI1E, 22 X M38, H29T 28 &= HI34TH2& 0o met
CHMEOIA ) ZEHANE S ELICH

We issue this Confirmation Letter of Declaration of the Safety Confirmation for the above appliance in accordance
with the Article 28(1), 28(3), 29(2) or 34(2) of the Enforcement Rule of the Electrical Appliances and Consumer
Products Safety Control Act.

2022 4 12 8 13¢
Year month day

St &R DI = Al S Ry
KOREA TESTING LABORATGEY:

IBE U MESE OHEZAZY, Ol 2 HES Ot &010 stEE 21010, O %S CE 880 8=
t.:'.‘SC'II M2t FIZ 215 - 50} %E 2r0LOF BHLICEH.

1. @JI2E9 ptEAZ2E U T & S=(List of Critical Components)(E 71 S0l 83 8tCH)

2. 71229 - I P Ao L) 2(Description of the basic and series model)

3. etEsetelal D L2 B 8 #(Revisions Status)

KOREA TESTING LABORATORY ME&E4gA| 23 C|X|E 2 262 87 Tel:8601-114 Fax:8601-489 http://customer kil re kr



ktl

Korea Testing Laboratory

O &% 1: 87|82 oML E 9 HEASS
List of Critical Components

AMTIHS,
Application No.

ZU10349-22004

CAPACITORS CO
LTD

S2H(s2]8) HIZEX(AES) SR (HA) HAE = EH ol=0t3
Component(Part no.) Manufacturer(Brand) Model(Type) Rating or Characteristics Tested by

Inlet SHENG MING S514-202 10 A, 250 Vac; VDE
ENTERPRISE CO 10 A, 310 Vdc
LTD
(WINTRON
ENTERPRISE CO
LTD)

(Alternate) HCR Electronics SK01-08 10 A, 250 Vac; ENEC
Co., Ltd. 10 A, 300 Vdc

(Alternate) HCR Electronics SK01-05 10 A, 250 Vac/ ENEC
Co., Ltd. 10 A, 250 Vdc,

(Alternate) SHENG MING S14-102 10 A, 250 Vac: VDE
ENTERPRISE CO 10 A, 310 Vdc
LTD
(WINTRON
ENTERPRISE CO
LTD)

Fuse (F101) Hollyland Co Ltd 5HF/5HF(P) F20 AL, TUV

420 Vac/Vdc

(Alternate) Littelfuse Inc 487 Series F20 AL, TUV
(Littelfuse Ltd, 420 Vac/Vdc
Suzhou Littelfuse
OVS Ltd, Littelfuse
B V)

(Alternate) Conaquer UBF-A F20 AL, TUV
Electronics Co Ltd 420 Vac/Vdc

X—Cap. Arcotronics ltalia R.46 250 Vac min., ENEC

(C103, C1086, SPA 110 °C

C107)

C103, C106, C107

max. 1 ufF

(Optional)

(Alternate) Hua Jung MKP 250 Vac min., ENEC
Components Co Mo-~e
Ltd

(Alternate) Strong Capacitor MPX 250 Vac min., VDE
Co. Ltd. 110 °C

(Alternate) ZHUHAI SUNG HO | CMPP 250 Vac min., VDE
ELECTRONICS CO 105 °C
LTD

(Alternate) Carli Electronics MPX 250 Vac min., ENEC
Co Ltd 100 °C

(Alternate) SHENZHEN MPX/MKP 250 Vac min., VDE
SURONG 100 °C

177




ktl

Korea Testing Laboratory

LIS 7U10349-22004

Application No.

2EH(Z2I|5) HIZ=XHAEZS) e (5 Al HA o= =4 ol=013
Component(Part no.) Manufacturer(Brand) Model(Type) Rating or Characteristics Tested by
Y-Cap. Murata Mfg Co Ltd | RA 250 Vac min., VDE
{C101,C102.C104, 125 “C {Y1)
C105)
(C90,C89)
C101, C102,
C104, C105 max.
3300 pF,
C90, C89 max.
470 pF
(Optional)
(Alternate) TDK Corporation CD 250 Vac min., VDE
125 °C (Y1)
(Alternate) TDK Corporation s 250 Vac min., VDE
125 °C (Y2)
(Alternate) Walsin Technoloay | AH 250 Vac min., VDE
Corp (Pan 125 °C(Y1)
Overseas
Electronic Co Ltd)
(Alternate) Walsin Technology | AC 250 Vac min., VDE
Corp (Pan 185 *g (Y2)
Overseas
Electronic Co Ltd)
(Alternate) Success SE 250 Vac min., VDE
Electronics Co Ltd 125 °C (Y1)
(Alternate) Success SB 250 Vac min., VDE
Electronics Co Lid 125 °C (Y1 or Y2)
Bridge—Cap. SICHUAN TRX series 250 Vac min., VDE
(C130) TERUIXIANG 125 °C
C130 max. 1500 TECHNOLOGY
pF (Optional) INTERNATIONAL
0. LTD
(Alternate) Murata Mfg Co Ltd | EA 250 Vac min., VDE
125°C (Y1)
Varistor (MOV101) | Thinking TVR10yyy—D series 300, 320, 350, 395, | VDE
(Optional) Electronic (yyy: 471, 511, 561, 420, 465, 510, 550,
Industrial Co Ltd 621, 681, 751, 821, 625, 680 Vac,
(Wujin Thinking 911, 102, 112) 40/85/56 6KV/3KA
Electronic Co Ltd) pulse test passed
(coating V-0)
(Alternate) Thinking TVRxxyyy series (xx: 300, 320, 350, 395, | VDE
Electronic 14, 20: yyy: 471, 511, | 420, 465, 510, 550,

Industrial Co Ltd
(Wujin Thinking
Electronic Co Ltd)

561, 621, 681, 751,
821, 911, 102, 112)

625, 680 Vac,
40/85/56 BKV/3KA
pulse test passed
(coating V-0)
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Korea Testing Laboratory

MIHS:  ZU10349-22004

Application No.

SENA(32|3) HIZXH (A EY) D2 (SAl) Iz S Ei[E]
Component(Part no.) Manufacturer(Brand) Model(Type) Rating or Characteristics Tested by
(Alternate) Joyin Co. Ltd xxSyyyK (xx: 10, 14, 300, 320, 350, 385, | VDE
20; yyy: 471, 511, 420, 460, 485, 510,
561, 621, 681, 751, 550, 625, 680 Vac;
781, 821, 911, 102, 40/85/56 BKV/3KA
112) pulse test passed
(coating V-0)
(Alternate) Joyin Co. Ltd xXNyyyK (xx: 10, 14, 300, 320, 350, 385, | VDE
20: yyy: 471, 511, 420, 460, 485, 510,
561, 621, 681, 751, 550, 625, 680,
781, 821, 911, 102, 1000 Vac;
112, 182) 40/85/56 6KV/3KA
pulse test passed
(coating V-0)
Isolator IC Texas Instruments | UCC21540ADWKR, Reinforced VDE
(M102) Tucson Corp UCC21540DWKR, insulation
UCC21540DWR,
UCC21520DWR
Isolator IC Texas Instruments | ISO7841DWR, Reinforced VDE
(M117) Tucson Corp ISO7741DWR insulation
(Alternate) Silicon SI8641ED-B-IS Reinforced VDE
Laboratories Inc insulation
Isolator IC POWER INN3xyzC: where x = Reinforced VDE
(M201) INTEGRATIONS 1,2, 6, y=6, 7;and | insulation
z=2108
Discharge Resistor | RALEC RTVO6 series 1/4 W, 165 kQ UL
(RHV101,RHV102) | TECHNOLOGY
(KUNSHAN) CO.,
LTD.
(Alternate) Yageo Corp RV1206 series 1/4 W, 165 kR UL
(Alternate) WALSIN WF12N 1/4 W, 165 kQ UL
TECHNOLOGY
CORPORATION
Relay (RELO1) Good Sky Electric | GQ-SH-112DM2F 250 Vac, 16A TUV
(optional) Co. Ltd.
(Alternate) XIAMEN HONGFA HF32FV-16 250 Vac, 16A VDE
ELECTROACOUST
IC COLTD
Choke (L101) AcBel Polytech 21W67 130 °C min. -=
Inc.(API)
Choke (L102) AcBel Polytech 21W68 130 °C min. ==
Inc.(API)
Choke (L103) AcBel Polytech 21W66 130 °C min. =
Inc.(API1)
Choke (CT101) AcBel Polytech 25508 130 °C min. —
Inc.(API)
Choke (L107) AcBel Polytech 21W72 130 °C min. =
Inc.(API)
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Component(Part no.) Manufacturer(Brand) Model(Type) Rating or Characteristics Tested by
Choke (T701) AcBel Polytech 25305 130 °C min. -
Inc.(API)
Transformer AcBel Polytech R90000-91611 Class F Accepted
(PCB5) Inc.(API) by TOV
(for FSM0QO05) Rheinland
Transformer AcBel Polytech R90000-9151| Class F Accepted
(PCB5) Inc.(API) by TOV
(for FSM010) Rheinland
Transformer AcBel Polytech 25804 Class B Accepted
(T201) Inc.(API) by TOV
Rheinland
Fan Asia Vital DBPU0428B2UY070 12V, 3.5A, VDE, TUV
Components 38.87 CFM
Co.,Ltd.
(Alternate) Nidec Taiwan W40512BS3P5- 12V, 3.156 A, VDE, TUV
Corporation 57T08A1 37.8 CFM
(Alternate) Sunonwealth XF40281BX-Q021 12V, 3.0 A, VDE, TUV
Electric Machine 38.6 CFM
Industry Co., Ltd.
(Alternate) Dongguan MGT40120B-W28 12V, 4.0A, VDE, TUV
Protechnic Electric 38.86 CFM
Co., Ltd.
PCB Shenzhen Mankun | MK-M V-0, 130 °C UL
(PCB1, PCB2, Electronics Co Ltd
PCB5)
(Alternate) GUANG DONG ETMO2 V-0, 130 °C UL
ELLINGTON
ELECTRONICS
TECHNOLOGY CO
LTD
(Alternate) Treasure Shantou T-M1 V-0, 130 °C uL
Electronic
Technologic
Company Ltd
(Alternate) Palwonn NP-155F,NP—175F, V-0, 130 °C uL
Electronics NPGO150N,51000H,
(Shenzhen) Co Ltd | S1150G
Metal Enclosure Interchangeable Interchangeable 0.8 mm min. —
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Component(Part no.) Manufacturer(Brand) Model(Type) Rating or Characteristics Tested by
(] 7elAtg (Attention) :

1.

QHACIFSES FIHQ HHM HFHHO ASE F= SEORA AFQSI|R0| HIDEAA Al ol
&cl of= MEYLICH Metd AJISS0 JINE AISS HASIHU T= 2L£SUE AsiAs AR
SHEQISI| 20 QASHALAEE SHO0F BILICEH

As the “Critical components” are parts in directly refated with safety, these components shall be checked
during a factory inspection by the certification body. In case of applying multiple listing or changing the items
above, the certification revision shall be applied.

2. QASHZELE Q0| LOZ HAUSIE R, HII2RE L MS2Z OIEDUZ|Y ASMIR M2 XM 18
EE= M38=HM1e 7EM Qs HEOIE HA E22 OHMEDIATD FHAA A2 22 S956HA17]
HE&HLICE.

The Safety Certification will be cancelled under the Article 21(1), 38(1) of the Enforcement Rule of the Electrical
appliances and Consumer Products Safety Control Act if the contents of the Certification is altered without
our authorization.

FP511-04
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Description of the basic and series model

iTi 2 Res = e Jl22dael xolH
Derivative model Differences between the basic and derivative model(s)

R1CA2202E It is identical to basic model except for model designation.

FSMO44 ft'IS |d‘entlcal to basic model except for model designation, OC fan airflow
direction.

R1CA2202H It_|s lcfentlcal to basic model except for model designation, DC fan airflow
direction.
It is identical to basic model except for model designation, output rating,

FSMO10
transformer of PCB5.

R1CA2162D It is identical to basic model except for model designation, output rating,
transformer of PCB5.

FSMO043 It is identical to basic model except for model designation, output rating.
transformer of PCB5, DC fan airflow direction.

R1CA2162E It is identical to basic model except for model designation, output rating,
transformer of PCB5, DC fan airflow direction.

MESIIAE & Al EAH
Remarks & Test conditions

1. Review Ref. No.: 22-073991-01-2
- TUV Ref. No.: P00892786

2. Product Description:

- Measured Power Consumption: 2189 W

— Insulation Class: Class |

— Protection against Ingress of water: IPX0

— Mass of Equipment: 885 g

— DC Output :
For 220-240 Vac or 240 Vdc : +12.2 V/ 164 A Max. & +12 Vsb/ 3.0 A Max.,
Maximum Output Power= 2000 W;
For 208-219 Vac @ +12.2 V/ 155 A Max. & +12 Vsb/ 3.0 A Max.,
Maximum OQutput Power= 1900 W;
For 200-207 Vac : +12.2 V/ 148 A Max. & +12 Vsb/ 3.0 A Max.,
Maximum OQutput Power= 1800 W;
For 100-127 Vac : +12.2 V/ 82 A Max. & +12 Vsb/ 3.0 A Max.,
Maximum Output Power= 1000 W;

o2 H32 ZEUE0N 2ot IS A0l ASAID Ote H2HE 22/ctAIJ| BHELICH
ZE EE : DAX 2L USSEEIMEEH FH WMB / 02-8601-137
o If you have any question on product review, please contact the person below :
Job holder: Customer Support Division, Certification Convergence Evaluation Center, J.Y. Jang / +82 2 860-1137

FP511-05
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Revisions Status

Not applicable

FP511-06
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EA93-0556-4314-7B8E

FEEANAANTY 4G5S 25

Registration of Broadcasting and Communication Equipments

PEa
. ACBEL POLYTECH INC.
Trade Name or Registrant
™ %] SE 1 %]
d X}XH Ch (xﬂ? 878) Switching Power Supply
Eauinment Name
77| RZ /577171 F%
Equipment code IMI
/Additional Equipment code
7|25 FSMO005
Basic Model
SRR
, FSMO010, RICA2162E, RICA2202E, FSM043, RICA2202H,
Series Model R1CA2162D, FSM044
=293
i R-R-API-R1CA2202E
Registration No.
A A A 2= 7} ACBEL POLYTECH INC., ACBEL ELECTRONIC (WUHAN) CO., LTD, Acbel Electronic (Dong
Guan) Co., Ltd., Acbel Polytech (Philippines) INC./e]T}, 5%, 2%
Manufacturer/Country of an) €0, L1, Achel Potytech (Pliippines) INC/ 2, 55, 27
=2 g o)
s 594 = 2023-03-14
Date of Registration
7e}
Others

A NNAA = TAsHE) Asgxe]2 A3l Wt 555 935 S5
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.

Director General of National Radio Research Agency

% AFEE EEA A A AT AEA " 2 2aste] 45 stofof g

Lus

],
o
SIukA] Zhel B A2 9 5 =o] A48 5 Y,
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Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi — 110002

. ERPEERR) S OF S "'*"j*’f et ‘ 7419 /Phone: +91-11-23230856/2323010131/23233375/23239402
B[]RE*‘&[T OF ]—NDIAN STF\NDFXRDS _ Z-Hel/E-mail: registration@bis.gov.in
\n'r:ﬁﬁ:qmqasrzﬁ:, éﬁ:lsi? Iiji;fﬂsmer T T e S L ST A R JaATSE / Website: https:/bis.gov.in/, https://www.crsbis.in/BIS/
Our Ref: REGISTRATION/CRS 2021-3957/R-41196150 Date:15-02-2023

Inclusion Id: 65273

Subject :Inclusion of Additional Model(s)

MANUFACTURING Acbel Electronics (Dong Guan) Co Ltd

UNIT : HORNG YEH INDUSTRIAL DISTRICT TANG XIA TOWN
DONGGUAN GUANGDONG CHINA
GUANGDONG,China-0

Andy zhou@apitech.com.tw

8676987915950

Dear Sir,

1. This has reference to your request for inclusion of models of '"Standalone Switch Mode Power Supplies (SMPS)" as per IS 13252(Part 1):2010/ IEC 60950-
1: 2005 in Licence No. R-41196150 already granted to you which is valid upto 19-07-2023.

2. It is intimated that the additional Models as per details given below have been agreed to be included in your scope of Licence. R-41196150 w.e.f. 15-02-2023:

Product Category Standalone Switch Mode Power Supplies (SMPS)
Product Name Standalone Switch Mode Power Supplies (SMPS)
IS No. IS 13252(Part 1):2010/ IEC 60950-1 : 2005
Brand AcBel

(As Declared by Manufacturer):

Inclusion of Additional Models R1ICA2202E,R1CA2202H,R1CA2801H,R1CA2801L
(w.e.f. 15-02-2023)

Factory Address HORNG YEH INDUSTRIAL DISTRICT TANG XIA TOWN DONGGUAN GUANGDONG CHINA
GUANGDONG,China-0

3. Other terms and conditions of the licence shall remain same.

4. This letter is being issued with the approval of competent authority.

Kindly acknowledge receipt of this letter.

Thanking you,
Yours faithfully,
(Deepti Budiyal)
Granting Authority

Telfax : +91-11-23230856
E-mail: registration@bis.gov.in

Note: This is a system generated letter. Hence signature is not required.
To verify authentication of letter, kindly scan the QR code on this letter.

For details information on BIS, consult the e-BIS Portal (www.manakonline. in).
Please use BIS CARE APP for verification of [SI-marked goods and hallmarked gold jewellery.
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Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi— 110002

@) (FOAHAT FAs, G ¥4 AT Ty AT, W ) %7919/ Phone: +91-11-23230856/2323010131/23233375/23239402
. _ _ 3 <
BUREAU OF INDIAN STANDARDS £/ E-mail: registration @bis.gov.in
2 inist. of Consume ffair Food ubl. i ibutior = s . % G ::
NI : YGRS éil;zfso?l;dﬁfn RS et FORCRE SRS HiRRCEtaany 'jilxll.%_a/Websﬁe: https://bis.gov.in/, https://www.crsbis.in/BIS/

Dated: 2023-06-02
18:17:20

Our Ref: REGISTRATION /CRS-2021-3957/R-41196150
RENEWAL ID : 20576

Subject : RENEWAL OF LICENCE R-41196150 AS PER IS 13252(Part 1):2010/ IEC 60950-1 : 2005

Acbel Electronics (Dong Guan) Co Ltd
HORNG YEH INDUSTRIAL DISTRICT TANG XIA TOWN DONGGUAN GUANGDONG CHINA
GUANGDONG, China, 0

Dear Sir/Madam,

With reference to your online application dated 02-06-2023 for renewal of the above mentioned licence; this is to inform you that the same has been renewed from
20-07-2023 to 19-07-2026.

It may be noted that the said licence granted under clause (b) of sub section (2) of section 13 of the Act shall expire at the end of the period for which it is granted
unless renewed or its renewal is deferred. You are, therefore, requested to apply for next renewal to BIS within three months before the expiration of the licence.

Thanking you.

Yours faithfully,

Registration Department
Bureau of Indian Standards,
9, Bahadur Shah Zafar Marg,
New Delhi-110002.
Telfax : +91-11-23230856
E-mail: registration@bis.gov.in
Note: This is a system generated letter. Hence signature is not required.
To verify authentication of letter, kindly scan the QR code on this letter.

For details information on BIS, consult the e-BIS Portal (www.manakonline. in).
Please use BIS CARE APP for verification of ISI-marked goods and hallmarked gold jewellery.



Standard:

Report No.:
Product:
Brand:

Model No.:
Series Model:
Received Date:

Test Date:
Issued Date:

Applicant:
Address:
Issued By:

Lab Address:
Test Location:

jrwu HSTﬁ@ ,

Approved by:

BUREAU

TEST REPORT
CERTIFICATE OF CONFORMITY

EN 55032:2015 +A11:2020 / BS EN 55032:2015 +A11:2020, Class A

EN 61000-3-2:2014 / BS EN 61000-3-2:2014, Class A

EN IEC 61000-3-2:2019+A1:2021 / BS EN IEC 61000-3-2:2019+A1:2021, Class A
EN 61000-3-3:2013+A2:2021 / BS EN 61000-3-3:2013+A2:2021

EN 55035:2017 +A11:2020 / BS EN 55035:2017 +A11:2020
CEBEDU-WTW-P22060391A

Switching Power Supply

AcBel

FSMO043, FSM044
FSMO005, R1CA2202E, FSM010, R1CA2162D, R1CA2162E, R1CA2202H
2022/11/15

2022/11/16 ~ 2022/11/23
2023/1/10

AcBel Polytech Inc.
No.159, Sec. 3, Danjin Rd., Danshui Dist., New Taipei City 251, Taiwan (R.O.C.)

Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch
Lin Kou Laboratories
No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan

No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan

Date: 2023/1/10

Jim Hsiang / Associate Technical l\/&a‘ager

This test report consists of 64 pages in total. It may be duplicated completely for legal use with the approval of the applicant.
It should not be reproduced except in full, without the written approval of our laboratory. The test results in the report only
apply to the tested sample. The test results in this report are traceable to the national or international standards.

Prepared by : vy Lin / Specialist

SN\ S/, S

Testing Laboratory
2021

This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at http://www.bureauveritas.com/home/about-us/our-
business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or
trademark, is permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this report
are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically and expressly

noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you provided to us.

Measurement uncertainty is only provided upon

request for accredited tests. Statements of conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in
writing. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your
unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents.

Report No.: CEBEDU-WTW-P22060391A

Page No. 1/64 Report Format Version: 7.1.0

Reference No.: BEDU-WTW-P22110434
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Certificate

Product:
Brand:

Test Model:
Series Model:
Sample Status:
Applicant:
Test Date:

Standard:

Measurement
procedure:

VERITAS

Switching Power Supply

AcBel

FSM043, FSM044

FSMO005, R1CA2202E, FSM010, R1CA2162D, R1CA2162E, R1CA2202H
Engineering sample

AcBel Polytech Inc.

2022/11/16 ~ 2022/11/23

EN 55032:2015 +A11:2020 / BS EN 55032:2015 +A11:2020, Class A
EN 61000-3-2:2014 / BS EN 61000-3-2:2014, Class A

EN IEC 61000-3-2:2019 +A1:2021 / BS EN IEC 61000-3-2:2019+A1:2021 Class A
EN 61000-3-3:2013+A2:2021 / BS EN 61000-3-3:2013+A2:2021

EN 55035:2017 +A11:2020 / BS EN 55035:2017 +A11:2020

EN 61000-4-2:2009 / IEC 61000-4-2:2008 ED. 2.0

BS EN 61000-4-2:2009

EN 61000-4-3:2006 +A1:2008 +A2:2010 / IEC 61000-4-3:2010 ED. 3.2
BS EN 61000-4-3:2006 +A1:2008 +A2:2010

EN IEC 61000-4-3:2020 / IEC 61000-4-3:2020 ED. 4.0

BS EN IEC 61000-4-3:2020

EN 61000-4-4:2012 / IEC 61000-4-4:2012 ED. 3.0

BS EN 61000-4-4:2012

EN 61000-4-5:2014 +A1:2017 / IEC 61000-4-5:2017 ED. 3.1

BS EN 61000-4-5:2014 +A1:2017

EN 61000-4-6:2014 +AC:2015 / IEC 61000-4-6:2013 ED. 4.0

BS EN 61000-4-6:2014 +AC:2015

EN 61000-4-8:2010 / IEC 61000-4-8:2009 ED. 2.0

BS EN 61000-4-8:2010

EN 61000-4-11:2004 +A1: 2017 / IEC 61000-4-11:2017 ED. 2.1

BS EN 61000-4-11:2004 +A1: 2017

EN IEC 61000-4-11:2020 / IEC 61000-4-11:2020 ED. 3.0

BS EN IEC 61000-4-11:2020

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch,
and found compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under
Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the sample’s EMC

characteristics under the conditions specified in this report.
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2 Summary of Test Results
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The test items that the EUT need to perform in accordance with its interfaces, evaluated functionsare as follows:

Standard Test ltem Result Remark
e Minimum passing Class A margin is
EN 55032 Conducted Emissions from Power Ports Pass 716 dB at 19.07813 MHz
. . Minimum passing Class A margin is
EN 55032 Radiated Emissions up to 1 GHz Pass -3.20 dB at 150.92 MHz
EN 61000-3-2 . -
EN IEC 61000-3-2 Harmonic Current Measurement Pass Meets Class A Limit
. . Pst = 00 dmax = 400%
EN 61000-3-3 Voltage Fluctuations and Flicker Pass |Px < 0.65  do < 3.30%
Measurement
Tmax = 500 ms
. For EN 55035
IEC 61000-4-2 Electrostatic Discharges (ESD) Pass Performance Criteria A
A Radio Frequency Electromagnetic Field For EN 55035
IEC 61000-4-3 (RS) Pass Performance Criteria A
IEC 61000-4-4 Fast Transients Common Mode (EFT) Pass For EN 55035 o
Performance Criteria A
For EN 55035
IEC 61000-4-5 Surges Pass  Iberformance Criteria A
. For EN 55035
IEC 61000-4-6 Radio Frequency Common Mode (CS) Pass Performance Criteria A
- For EN 55035
IEC 61000-4-8 Power Frequency Magnetic Field (PFMF) Pass Performance Criteria A
For EN 55035
For Voltage Dips:
< 5% Residual, 0.5 cycle
Performance Criteria A
IEC 61000-4-11 \Voltage Dips and Interruptions (DIP) Pass 70% Residual, 25 cycle

Performance Criteria B

For Voltage Interruptions:
< 5% Residual, 250 cycle
Performance Criteria B

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.
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2.1 Performance Criteria
General Performance Criteria

These criterions shall be used during the testing of primary functions where no specified in the normative annexes of EN
55035 is applicable.

Performance criterion A

The equipment shall continue to operate as intended without operator intervention. No degradation of performance, loss
of function or change of operating state is allowed below a performance level specified by the manufacturer when the
equipment is used as intended. The performance level may be replaced by a permissible loss of performance. If the
minimum performance level or the permissible performance loss is not specified by the manufacturer, then either of these
may be derived from the product description and documentation, and by what the user may reasonably expect from the
equipment if used as intended.

Performance criterion B

During the application of the disturbance, degradation of performance is allowed. However, no unintended change of
actual operating state or stored data is allowed to persist after the test.

After the test, the equipment shall continue to operate as intended without operator intervention; no degradation of
performance or loss of function is allowed, below a performance level specified by the manufacturer, when the equipment
is used as intended. The performance level may be replaced by a permissible loss of performance.

If the minimum performance level (or the permissible performance loss), or recovery time, is not specified by the
manufacturer, then either of these may be derived from the product description and documentation, and by what the user
may reasonably expect from the equipment if used as intended.

Performance criterion C

Loss of function is allowed, provided the function is self-recoverable, or can be restored by the operation of the controls
by the user in accordance with the manufacturer’s instructions. A reboot or re-start operation is allowed.

Information stored in non-volatile memory, or protected by a battery backup, shall not be lost.

Product Specific Performance criteria for network functions
Equipment that provides these functions transmits and receives data through ports such as an analogue/digital data port.
The networking functions are just like network switching and routing ; data transmission ; supervisory...etc.

The particular performance criteria which are specified in the normative annexes of CISPR 35/ EN 55035 take precedence
over the corresponding parts of the general performance criteria.

Performance criterion A

Where relevant, during the application of the test the network function shall, as a minimum, operate ensuring that:

- established connections shall be maintained throughout the application of the test;

* no change of operational state or corruption of stored data occurs;

* no increase in error rate above the figure defined by the manufacturer occurs. The manufacturer should select the most
appropriate performance measurement criteria for the product or system, for example bit error rate, block error rate;

 no request for retry above the figure defined by the manufacturer;

- the data transmission rate does not reduce below the figure defined by the manufacturer;

* no protocol failure occurs;

- other verifications are described in F.3.3.1 of CISPR 35/ EN 55035.
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Performance criterion B
Established connections shall be maintained throughout the test, or shall self-recover in a way and timescale that is
imperceptible to the user.

The error rate, request for retry and data transmission rates may be degraded during the application of the test.
Degradation of the performance as described in criterion A is permitted, provided that the normal operation of the EUT is
self-recoverable to the condition established prior to the application of the test.

Where required, as defined in Clause 5 of CISPR 35/ EN 55035, the acceptable operation of the function shall be verified
at the completion of the test as described in Table H.1 of CISPR 35/ EN 55035, by confirming the following:

- the EUT'’s ability to establish a connection,
- the EUT'’s ability to clear a connection.

During surge testing disconnection is allowed on the analogue/digital data port being tested.

If the EUT is a supervisory equipment, it shall not impact the normal operation of the network being monitored. In addition,
any supervisory functions impacted during the period of the test shall return to the state prior to the test. Elements to
consider include: alarms, signalling lamps, printer output, network traffic rates, network monitoring.

Performance criterion C

Degradation of performance as described in criteria A and B is permitted provided that the normal operation of the EUT
is self-recoverable to the condition immediately before the application of the test, or can be restored after the test by the
operator.

Product Specific Performance Criteria for xDSL
The particular performance criteria which are specified in the normative annexes of CISPR 35/ EN 55035 take precedence
over the corresponding parts of the general performance criteria.

Performance criterion A

Applicable for the test requirement defined in table clause 2.1 of EN 55035

During the swept frequency test the established connection shall be maintained throughout the testing and the information

transferred without any additional reproducible errors or loss of synchronisation. If a degradation in performance is

observed and the system is adaptive, for example has the capability to automatically retrain in the presence of an

interfering signal, then for conducted immunity tests only, the following procedure shall be followed:

a) For each range of interfering frequencies in which degradation in performance is observed, three frequencies (beginning,
middle and end) shall be identified.

b) At each of the frequencies identified in step a), the interfering signal shall be turned on and the system is allowed to
retrain.

c) If the system is able to retrain and then functions correctly for a dwell time of at least 60 seconds without any additional
reproducible errors or loss of synchronisation, then the performance level of the system is considered acceptable.

d) The frequencies identified in step a) and the data rates achieved in step b) shall be recorded in the test report.

Applicable for the test requirement defined in table clause 2.2 of EN 55035

It is important that the modems are able to train in the presence of repetitive impulsive noise and minimize disruption to
the end-user where a repetitive impulsive noise source starts after the link has synchronized. Therefore the following
procedure and performance criteria shall apply.

The manufacturer shall select the class of impulsive noise protection (INP) to be used for the immunity test and should
state this information in the technical documentation and in the test report. The maximum delay shall be set to 8 ms.

In the absence of impulsive noise: The modem shall operate without retraining at its target noise margin with a bit rate
value depending on the line attenuation and the stationary noise being present on the line. (The actual value will be
between the minimum and maximum bit rate values programmed in the port).

The impulsive noise source shall then be applied at the required test level.

With the impulsive noise applied: The modem shall operate without retraining and without SES at the bit rate
established prior to the application of the impulsive noise. No extra CRC errors shall occur due to the impulsive noise.
After the test, the noise margin value shall return to the target noise margin.

Report No.: CEBEDU-WTW-P22060391A Page No. 8 /64 Report Format Version: 7.1.0
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Performance criterion B

Applicable for the test requirement defined in table clause 2.3 of EN 55035

Modems shall withstand the occurrence of isolated impulsive noise events. The performance criteria defined in below
Table shall be applied.

Impuls(fnc;;lratlon Performance criteria
The application of the impulse shall not cause the xDSL link to lose synchronisation.
0.24 !
No CRC errors are permitted.
10 The application of the 5 impulses shall result in less than 75 CRC errors and shall not cause the
link to lose synchronisation.
300 The application of the impulse shall not cause the xDSL link to lose synchronisation.

Applicable for the test requirements defined in table clauses 2.5 and 4.5 of EN 55035

For application of this test to the xDSL port, a repetition rate of 100 kHz (burst length 0.75 ms) shall be used.
Degradation of the performance as described in criterion A is permitted in that errors are acceptable during the application
of the test. However the application of the test shall not cause the system to lose the established connection or re-train.
At the cessation of the test the system shall operate in the condition established prior to the application of the test without
user intervention.

After the application of the EFT/B tests to the xDSL or AC mains port, the CRC error count shall not have increased by
more than 600 when compared to the count prior to the application of the test.

Performance criterion C

Degradation of the performance as described in criteria A and B is permitted provided that the normal operation of the
EUT is self-recoverable to the condition established prior to application of the test or can be restored after the test by the

operator.

2.2 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as

specified in CISPR 16-4-2;

Expanded Uncertainty Maximum allowable
Measurement Specification (k=2) uncertainty
(%) (%)
Conducted Emissions from Power Ports 9 kHz ~ 30 MHz 3.00dB 3.4 dB (Ukispr)
. L 3m: 5.44 dB
Radiated Emissions up to 1 GHz 30 MHz ~ 1 GHz 10m: 4.02 dB 6.3 dB (Ukispr)

The other instruments specified are routine verified to remain within the calibrated levels, no measurement uncertainty is

required to be calculated.

2.3 Supplementary Information

There is not any deviation from the test standards for the test method, and no modifications required for compliance.
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3 General Information
3.1 Description of EUT

Product Switching Power Supply
Brand AcBel
Test Model FSM043, FSM044
Series Model FSMO005, R1CA2202E, FSM010, R1CA2162D, R1CA2162E, R1CA2202H
Model Difference Refer to note as below
Sample Status Engineering sample
Operating Software N/A
Power Supply Rating Refer to note as below
Accessory Device N/A
Data Cable Supplied N/A

Note:

1. This report is issued as a supplementary report to BV CPS report no.: CEBEDU-WTW-P22060391. The differences
compared with the original report are listed as below. Therefore, the EUT is re-tested in this report.

+ Add new PCB_type B (collocate Inlet (on board) and Inlet (with wired))
+ Add new models for air blow backward

2. The EUT is a Switching Power Supply (AC/DC 3-pin) and it has several models, which are identical to each other
except for the following: (Additional model as shaded area)

Model Rating Transformer PCB5
Input: 100-127V~, 50/60Hz,12A
200-240V~, 50/60Hz,10A OR
240Vdc, 10A
Output:
FOR 200-240V~: +12.2V/164A & +12Vsb/3A
Max. OUTPUT POWER:2000W
FSMO05, For 220-240V~ OR 240Vdc: +12.2V/164A Max. & +12Vsb/ 3.0A Max
R1CA2202E Maximum Output Power=2000W
For 208-219V~: +12.2V/155A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1900W
For 200-207V~: +12.2V/148A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1800W
For 100-127V~: +12.2V/82A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1000W
Input: 100-127V~, 50/60Hz,12A
200-240V~, 50/60Hz,10A OR
240Vdc, 10A
FSMO010, Output:
R1CA2162D For 200-240V~ and 240Vdc: +12.2V/132A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1600W
For 100-127V~: +12.2V/82A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1000W

R90000-9161I

R90000-9151I

Report No.: CEBEDU-WTW-P22060391A Page No. 10 / 64 Report Format Version: 7.1.0
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Model Rating Transformer PCB5
Input: 100-127V~, 50/60Hz,12A
200-240V~, 50/60Hz,10A OR
240Vdc, 10A
el Output: +12.2V/82A MAX., 12Vsb/3.0A Max. R90000-9151l
R1CA2162E Maximum Output Power=1000W at 100-127V~ input

+12.2V/132A MAX., 12Vsb/3.0A Max.

Maximum Output Power=1600W at 200-240V~ or 240Vdc input
Input: 100-127V~, 50/60Hz,12A

200-240V~, 50/60Hz,10A OR

240Vdc, 10A
Output: +12.2V/82A & +12Vsb/3A

Maximum Output Power= 1000W at 100-127V~ input
ARl +12.2V/148A & +12Vsb/3A R90000-9161I

R1CA2202H Maximum Output Power= 1800W at 200-207V~ input
+12.2V/155A Max. & +12Vsb/3.0A Max.
Maximum Output Power= 1900W at 208-219V~ input
+12.2V/164A Max. & +12Vsb/ 3.0A Max
Maximum Output Power=2000W at 220-240V~ OR 240Vdc input
During the test, Model: FSM043, FSM044 were selected as the representative models for the test.

3.2 Primary Clock Frequencies of Internal Source

The highest frequency generated or used within the EUT or on which the EUT operates or tunes is 50-80kHz, provided by
AcBel Polytech Inc., for detailed internal source, please refer to the manufacturer's specifications.

3.3 Features of EUT

The tests reported herein were performed according to the method specified by AcBel Polytech Inc., for detailed feature
description, please refer to the manufacturer's specifications or user's manual.
Please refer to appendix of the report if the applicant has provided additional descriptions of the EUT.

Report No.: CEBEDU-WTW-P22060391A Page No. 11 /64 Report Format Version: 7.1.0
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3.4 Operating Modes of EUT and Determination of Worst Case Operating Mode

The EUT has been pre-tested under following test modes.
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Test Condition
Mode |Conducted Emissions from Power Ports
1 EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)
2 EUT_FSMO044 with full load + Input Power(230 Vac, 50 Hz)
Note: The worst case is that mode 1 is shown in bold.
Mode |Radiated Emissions up to 1 GHz
1 EUT_FSMO043 with full load + Input Power(240 Vdc)
2 EUT_FSMO044 with full load + Input Power(240 Vdc)
3 EUT_FSMO043 with full load + Input Power(110 Vac, 60 Hz)
4 EUT_FSMO043 with full load + Input Power(220 Vac, 60 Hz)
5 EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)
Notes:
1. There are both standby mode and normal mode to be pre-tested then normal mode has the highest emission
value.
2. There are DC 240 V, AC 230V/50Hz, AC 220V/60Hz and AC 110V/60Hz to be pre-tested then AC 110V/60Hz
has the highest emission value.
3. The worst case is that mode 3 is shown in bold.

Test modes are presented in the report as below.

Test Condition

Mode

Conducted Emissions from Power Ports

A

EUT_FSMO043 with full load + Input Power(110 Vac, 60 Hz)

B

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)

Mode

Radiated Emissions up to 1 GHz

A

EUT_FSMO043 with full load + Input Power(110 Vac, 60 Hz)

Mode

Harmonic Current Measurement

A

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)

Mode

Voltage Fluctuations and Flicker Measurement

A

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)

Mode

Electrostatic Discharges (ESD)

A

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)

Mode

Radio Frequency Electromagnetic Field (RS)

A

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)

Mode

Fast Transients Common Mode (EFT)

A

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)

Mode

Surges

A

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)

Mode

Radio Frequency Common Mode (CS)

A

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)

Mode

Power Frequency Magnetic Field (PFMF)

A

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)

Mode

Voltage Dips and Interruptions (DIP)

A

EUT_FSMO043 with full load + Input Power(230 Vac, 50 Hz)
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3.5 Test Program Used and Operation Descriptions
For Emission tests (Harmonic & Flicker excluded)

Connected a resister load with EUT and installed load and EUT into a metal case and then set the EUT under full resistor
load.

For Harmonic, Flicker tests

Connected a resistor load to DC output port of EUT to make EUT have maximum power consumption, and installed both
of them into a metal case.

For Immunity tests

Connected a resistor load to DC output port of EUT to make EUT have maximum power consumption and installed both
of them into a metal case then multimeter was used to monitor voltage of output.

3.6 Connection Diagram of EUT and Peripheral Devices

For Emission tests (Harmonic & Flicker excluded)

B (Metal case)

A(LOAD)

AC EUT

Report No.: CEBEDU-WTW-P22060391A Page No. 13 /64 Report Format Version: 7.1.0
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For Harmonic, Flicker tests
B (METAL CASE)
A(LOAD)
DC
....... AC EUT
For Immunity tests
B (METAL CASE)
2
C (METER)
A(LOAD)
DC i
1 oy )
....... AC EUT
Report No.: CEBEDU-WTW-P22060391A Page No. 14 / 64 Report Format Version: 7.1.0
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3.7 Configuration of Peripheral Devices and Cable Connections
For Emission tests (Harmonic & Flicker excluded)
ID Product Brand Model No. Serial No. FCC ID Remarks
A LOAD N/A N/A N/A N/A Supplied by applicant
B METAL CASE N/A N/A N/A N/A Supplied by applicant
L Length | Shielding Cores
ID Cable Descriptions Qty. Remarks
(m) (Yes/No) (Qty.)
1 AC/DC power(3pin) cable 1 1.8 No 0 Provided by Lab
For Harmonic, Flicker, Inmunity tests
ID Product Brand Model No. Serial No. FCC ID Remarks
A LOAD N/A N/A N/A N/A Supplied by applicant
B METAL CASE N/A N/A N/A N/A Supplied by applicant
C METER YFE YF-370A N/A N/A Provided by Lab
o Length | Shielding Cores
ID Cable Descriptions Qty. Remarks
(m) (Yes/No) (Qty.)
1 AC power(3pin) cable 1 1.8 No 0 Provided by Lab
2 DC power cable 1 1 No 0 Provided by Lab
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4 Test Instruments

The calibration interval of the all test instruments are 12 months and the calibrations are traceable to NML/ROC and

NIST/USA.

41 Conducted Emissions from Power Ports

Descripti i i
iption Model No. Serial No. Calibrated Callbra}ted
Manufacturer Date Until
50 ohm terminal 0900510 E1-011285 2022/919 | 2023/9/18
LYNICS E1-011286 2022/919 | 2023/9/18
50 Ohms Terminator
YNIGS 0900510 E1-01-305 2022/2/9 2023/2/8
g\tTtT”“ator STI02-2200-10 NO.3 2022/10/21 | 2023/10/20
Coupling/Dcoupling Network CDNE-M2 00097 2022/6/1 2023/5/31
Schwarzbeck CDNE-M3 00091 2022/6/1 2023/5/31
Coupling/Deoupling Network CDN A201A 44601 2021/12/22 | 2022/12/21
TESEQ
DC LISN CSH.26 100219 2022/8/2 2023/8/1
R&S 844950/018 2022/8/2 2023/8/1
DCLISN NNLK 8121 8121-808 2022/4/29 | 2023/4/28
Schwarzbeck
Isolation Transformer D-65396 017 2022/9/8 2023/9/7
Erika Fiedler
LISN 2805/ 9204-1964 2022/6/117 | 2023/6/16
EMCO 9504-2359 2022/8/2 2023/8/1
SN 101195 2022/8/1 2023/7/31
R85 ENV216 101196 2022/5/24 | 2023/5/23
101197 2022/7/5 2023/7/4
8121-731 2022/5/26 | 2023/5/25
LISN NNLK 8121
8121-00759 2022/8/18 | 2023/8/17
Schwarzbeck
NNLK8129 8129229 2022/6/8 2023/6/7
gz;elver ESCI 100412 2022/8/22 | 2023/8/21
RF Coaxial Cable 5D-FB Cable-C0O3-01 2022/9/14 | 2023/9/13
Commate
Software
VADT Cond_V7.3.7.4 N/A N/A N/A
TEST RECEIVER
ROUDE & SCHWARZ ESCS 30 100288 2022/1/4 2023/1/3

Notes:

1. The test was performed in Linkou Conduction 3.
2. The VCCI Site Registration No. C-10274.

3. Tested Date: 2022/11/16

Report No.: CEBEDU-WTW-P22060391A
Reference No.: BEDU-WTW-P22110434

Page No. 16 / 64

Report Format Version: 7.1.0




7
[ 549’

‘a
(3 £
>
m

1828

Sy

4.2 Radiated Emissions up to 1 GHz
Descripti i i
escription Model No. Serial No. Calibrated Cahbre.ated

Manufacturer Date Until
Bi-log Broadband Antenna VULBS168 9168-1213 2022/10/20 | 2023/10/19
Schwarzbeck 9168-1214 2022/10/20 | 2023/10/19
Coupling/Dcoupling Network CDNE-M2 00097 2022/6/1 2023/5/31
Schwarzbeck CDNE-M3 00091 2022/6/1 2023/5/31

ifi 2 20221217 | 2023/2/1

Pre_Amplifier EMCO135 980326 022/2/ 023/2/16
EMCI 980327 2022/2117 | 2023/2/16
RF Coaxial Cable MR-600 Cable-CH8-01 2022/9/23 | 2023/9/22
JYEBAO Cable-CH8-02 2022/9/23 | 2023/9/22
RF Coaxial Cable 8D-FB Cable-CH8-03 2022/9/23 | 2023/9/22
Pacific
Software Radiated V8.7.08 N/A N/A N/A
BVADT —Vo-f
Test Receiver £SR3 102983 2022/5/30 | 2023/5/29
R&S 102984 2022/6/10 2023/6/9
Tower MF7802 MF780208105 N/A N/A
Max Full.
Turn Table & Tower MF7802 MF7802121 N/A N/A
Max Full.
Notes:

1. The test was performed in Linkou 10M Chamber (Chamber 8). The test site validated date: 2022/8/27 (NSA).
2. The VCCI Site Registration No. R-12946.

3. Tested Date: 2022/11/19

4.3 Harmonic Current Measurement

D H t . .
escription Model No. Serial No. Calibrated Callbrgted
Manufacturer Date Until
?;rsnl‘%“cs and Flicker Analyzer PROFLINE 2105  |[1632A0098381639A01863|  2022/6/8 2023/6/7
Software CTS 4 N/A N/A N/A
Notes:

1. The test was performed in Linkou EMS Room No.1.

2. Tested Date: 2022/11/22

4.4 \Voltage Fluctuations and Flicker Measurement

Refer to section 4.3 to get information of the instruments.
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4.5 Electrostatic Discharges (ESD)
Descripti i i
escription Model No. Serial No. Calibrated Callbrgted
Manufacturer Date Until

Electronic Discharge Simulator ESS-2000 ESS0382041 2022/10/7 | 2023/10/6
Noiseken
ESD Generator Dito//DM-150/330//DM-
o Tt 1 50/330-17ei P1315117252/P1317117852|  2022/7/7 2023/7/6
ESD Simulator MZ15/EC 0504259 2022/11/8 | 2023/11/7
KeyTek
ESD Simulator
TESEQ NSG 438 1364 2021/12/16 | 2022/12/15
Notes:

1. The test was performed in Linkou ESD Room No.03.
2. Tested Date: 2022/11/22
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4.6 Radio Frequency Electromagnetic Field (RS)
D H t . .
escription Model No. Serial No. Calibrated Cahbre.ated
Manufacturer Date Until
Amplifier
TESEQ CBA 1G-150 T44220 N/A N/A
Amplifier AS1860-50 S-5944/1 N/A N/A
TESTQ CBA 3G-050 T44345 N/A N/A
gz‘g" analyzer UPV 104565 2022/5/10 2023/5/9
gg’&d pass filter WH3278 N/A 2022/6/5 2023/6/4
CHANCE MOST Compact Full
Anechoic Chamber (7x3x3 m) N/A N/A 2022/1/18 2023/1/117
Ear Simulator Telephonometry 4185 2553594 N/A N/A
B&K
Electric Field Probe HI-6105 00212757 2021/12/21 | 2022/12/20
ETS-Lindgren
Power Meter
BOONTON 4232A 94901 2022/6/6 2023/6/5
Power Sensor
BOONTON 51011-EMC 32807 2022/6/6 2023/6/5
E?;S“re'f'e'd Microphone 4192 2735408 2022/4/26 | 2023/4/25
RF Generator
TESEQ ITS 6006 37543 2022/5/10 2023/5/9
RS antenna _ STLP 9129 9129068 N/A N/A
schwarzbeck mess-elektronik
Software
BVADT BV ADT_ABMS_V74.3 N/A N/A N/A
Software RS V7.6 N/A N/A N/A
BVADT -
Two channel microphone
conditioning amplifier 2690 A OS2 2645274 2022/6/5 2023/6/4
B&K
\évgg'ess Connection Tester CMW270 101075 2022/4118 | 2023/4/17
Notes:
1. The test was performed in Linkou RS Room No.1.
2. Tested Date: 2022/11/22
4.7 Fast Transients Common Mode (EFT)
Description i i
Ipt Model No. Serial No. Calibrated Callbra}ted
Manufacturer Date Until
Burst generator PEFT 4010 154954 2022/3/29 | 2023/3/28
Haefely
Notes:

1. The test was performed in Linkou EFT Room.
2. Tested Date: 2022/11/23
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4.8 Surges
D H t' . .
escription Model No. Serial No. Calibrated Cahbre.ated
Manufacturer Date Until
Coupling Decoupling Network CDN HSS-2 41009 2022/4118 | 2023/4/17
TESEQ
EMC Immunity Tester
EMG PARTNER TRANSIENT 2000 622 2022/3/7 2023/3/6
Modular Impulse Generator MIG0603IN3 IEC-ANSI 352 2022/8/2 2023/8/1
EMC-Partner
Notes:
1. The test was performed in Linkou EMS Room No.1.
2. Tested Date: 2022/11/22
4.9 Radio Frequency Common Mode (CS)
Descripti i i
ipton Model No. Serial No. Calibrated Callbra}ted
Manufacturer Date Until
ﬁg‘p"f‘er 75A250AM1 306331 N/A N/A
gz‘g" analyzer UPV 104565 2022/5/10 2023/5/9
CDN
FoC FCC-801-M5-50A 100018 20221118 | 2023/1/17
CDN CDN S200 53490 2022/2/24 | 2023/2/23
TESEQ CDN S400 52115 2022/2/24 | 2023/2/23
CDN Calibration Kit
TESEQ CDN T8S 29459 2022/2/22 | 2023/2/21
(F:gg M2-16Amp FCC-801-M2-16A 01047 2022/2/23 | 2023/2/22
CDN M432S 56519 2022/2/23 | 2023/2/22
DN ST51A 56435 2022/2/21 2023/2/20
56436 2022/2/22 | 2023/2/21
56525 2022/2/21 2023/2/20
DN ST08A
CDN STO8 56527 2022/2/21 2023/2/20
Coupling Decoupling Network CDN T2A-10 54942 2022/2/22 2023/2/21
TESEQ CDN T8-10 40376 2022/2/22 | 2023/2/21
56641 2022/2/22 | 2023/2/21
CDN T8-230 56642 2022/2/22 | 2023/2/21
56643 2022/2/22 | 2023/2/21
CDN T800 34428 2022/2/22 | 2023/2/21
CDN T400A 49918 2022/2/23 | 2023/2/22
Coupling/Dcoupling Network
M SEST CDN M1/32A 306508 2022/2/23 | 2023/2/22
Counlina/Deousling Network CDN M232 37702 2022/2/23 | 2023/2/22
oupling/Dcoupling Networ|
412 2022/2/2 2023/2/22
TESEQ CDN M332 %6 022/2/23 023/2]
41258 2022/2/23 | 2023/2/22
ggge”t Clamp F-120-9A 361 2022/8/17 | 2023/8/16
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D H t' . .
escription Model No. Serial No. Calibrated Cahbre.ated
Manufacturer Date Until
Digital Sweep Function Generator 8120 984801 N/A N/A
Topward
Ear Simulator Telephonometry 4185 0553594 N/A N/A
B&K
FCC EM Injection Clamp F-2031-23mm 455 N/A N/A
FCC
Mouth Simulator 4227 2630632 N/A N/A
B&K
POWER AMPLIFIER 2716C 2610979 N/A N/A
B&K
Eo;vgr Meter NRVD 837794/040 2022/10/18 | 2023/10/17
20;" gr Sensor NRV-Z5 837878/039 2022/10/18 | 2023/10/17
R&S SMLO3 S.G SMLO3 101801 2022/1/11 2023/1/10
R&S
Software ABMS V7.4.3 N/A N/A N/A
BVADT = VA
Software CS V7.4.2 N/A N/A N/A
BVADT VA
\évgg'ess Connection Tester CMW270 101075 2022/418 | 2023/4/17
Notes:
1. The test was performed in Linkou CS Room No.1.
2. Tested Date: 2022/11/22
4.10 Power Frequency Magnetic Field (PFMF)
D H t' . .
escription Model No. Serial No. Calibrated Cahbre.ated
Manufacturer Date Until
F.W.BELL 4190 Gaussmeter 4190 0743043 2022/4113 | 2023/4/12
F.W. Bell
Magnetic Field Test System
Hacfoly Tronch AG MAG 100 083794-06 N/A N/A
Notes:
1. The test was performed in Linkou EMS Room No.1.
2. Tested Date: 2022/11/22
4.11 Voltage Dips and Interruptions (DIP)
D H t' . .
escription Model No. Serial No. Calibrated Callbrgted
Manufacturer Date Until
?;rsnl‘%“cs and Flicker Analyzer PROFLINE 2105  |[1632A0098381639A01863|  2022/6/8 2023/6/7
Software WIN2120 N/A N/A N/A
Notes:

1. The test was performed in Linkou EMS Room No.1.

2. Tested Date: 2022/11/22

Report No.: CEBEDU-WTW-P22060391A
Reference No.: BEDU-WTW-P22110434

Page No. 21/ 64

Report Format Version: 7.1.0



FUVE

%, A
(3
>
m

1828

syLl

5 Limits of Test Items
5.1 Conducted Emissions from Power Ports
Class A (dBuV) Class B (dBuV)
F MH
requency (MHz) Quasi-peak Average Quasi-peak Average
0.15-0.5 79 66 66 - 56 56 - 46
0.50-5.0 73 60 56 46
5.0-30.0 73 60 60 50

Notes: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases linearly with the logarithm of the frequency in the range of 0.15 to 0.50 MHz.

5.2 Radiated Emissions up to 1 GHz

Class A Class B
Frequency (MHz) Quasi-peak (dBuV/m) Quasi-peak (dBuV/m)
at 3m at 10m at 3m at 10m
30-230 50 40 40 30
230 - 1000 57 47 47 37

For radiated emissions from FM rece

ivers only (Measurement Facility: OATS/SAC)

Fundamental (dBuV/m)

Harmonics (dBuV/m)

Frequency (MHz) at 3m at 10m at 3m at 10m
30-230 60 50 52 42
230 - 300 60 50 52 42
300 - 1000 60 50 56 46

Notes: 1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uV/m).
3. All emanations from a class A/B digital device or system, including any network of conductors and
apparatus connected thereto, shall not exceed the level of field strengths specified above.
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5.3 Harmonic Current Measurement
Limits for Class A equipment Limits for Class D equipment
Harmonic Max. permissible harmonics : . . Max. permissible
Orger P cur}&ent Harmonr:c Order Maguﬁ:gp‘isr's\lgt?%mlcs harmo%ic;\s current
Odd harmonics Odd Harmonics only
3 2.30 3 3.4 2.30
5 1.14 5 1.9 1.14
7 0.77 7 1.0 0.77
9 0.40 9 0.5 0.40
11 0.33 11 0.35 0.33
13 0.21 13 0.30 0.21
15=n=39 0.15x15/n 15=n=39 3.85/n 0.15x15/n
Even harmonics
2 1.08
4 0.43
6 0.30
8=n=40 0.23x8/n

Notes: 1. Class A and Class D are classified according to section 5 of EN 61000-3-2.
2. According to section 7 of EN 61000-3-2, the above limits for all equipment except for lighting equipment
having an active input power > 75 W and no limits apply for equipment with an active input power up to and

including 75 W.
Classification of equipment
Class A Class B Class C Class D
Balanced three-phase equipment; Portable tools; Lighting Equipment having a specified power
Household appliances excluding Arc welding equipment. less than or equal to 600 W of the
equipment as Class D; equipment which following types:
Tools excluding portable tools; is not professional Personal computers and personal
Dimmers for incandescent lamps; equipment. computer monitors;
Audio equipment; Television receivers;
Equipment not specified in one of the Refrigerators and freezers having one or
three other classes. more variable-speed drives to control
compressor motor(s).
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5.4 Voltage Fluctuations and Flicker Measurement

Test ltem Limit Note
Pst 1.0 Pst means short-term flicker indicator.
Pt 0.65 P means long-term flicker indicator.
Tat (MS) 500 Tat means maximum time that d(t) exceeds 3.3 %.
dc (%) 3.3% dc. means relative steady-state voltage change
dmax means maximum relative voltage change.
Control Method of Equipment (see below)
4% B - without additional conditions
[J - switched manually, or
. - switched automatically more frequently than twice per day, and also has
6% either a delayed restart (the delay not less than a few tens of seconds), or
dmax (%) manual restart, after a power supply interruption
[J - attended whilst in use (for example: hair dryers, vacuum cleaners, kitchen
equipment such as mixers, garden equipment such as lawn mowers, portable
79, tools such as electric drills), or switched on automatically, or
(o]

- is intended to be switched on manually, no more than twice per day, and also
has either a delayed restart ( the delay being not less than a few tens of
seconds) or manual restart, after a power supply interruption.

Report No.: CEBEDU-WTW-P22060391A

Reference No.: BEDU-WTW-P22110434

Page No. 24 / 64 Report Format Version: 7.1.0



7
[ 5.9’

‘a
(3 £
>
m

1828

Sy

5.5 General immunity requirements
Basic ; Test Performance
“ion! Standard LeEllET specification criteria
Fast Transients, 11 kV
IEC 61000-4-4 Common Mode 5/50 ns (Tr/Th) B
(EFT) 5 kHz, repetition frequency
Line to line: £1 kV, 1.2/50 us
IEC 61000-4- ’ B
C61000-4-5 | Surge Line to earth: +2 KV, 1.2/50 ps
; 0.15-10 MHz, 3V, 80% AM (1kHz),
Radio F ,
Power |EC 61000-4-6 an;;o;e,?ﬁ‘g%"eC{CS) 10-30 MHz, 3V-1V, 80% AM (1kHz), A
input (AC) 30-80 MHz, 1V, 80% AM (1kHz),
Voltage Dips:
< 5 % residual voltage, 0.5 cycle B
IEC 61000-4-11 _V?Itagetqips aS?P 70% residual voltage, 25 cycles (at 50Hz) c
interruptions (DIP) Voltage Interruption:
< 5 % residual voltage, 250 cycles (at 50 c
Hz)
: 0.5 kV
Fast Transients
’ 5/50 ns (Tr/Th)
IEC 6100044 (CEIEoFr[I\_r)non Mode 100 kHz, repetition frequency for xDSL port B
5 kHz, repetition frequency for other port
Wired network ports (directly connected to
outdoor cables):
Symmetrically operated: 10/700us C
w/o primary protectors: +1.0kV, or
with primary protectors fitted: £1.0kV
IEC 61000-4-5 | Surge and £4.0kV,
Coaxial or shielded operated: 1.2/50us B
shield to ground: £0.5 kV,
DC power ports (directly connected to B
DC outdoor cables): 1.2/50 us
po_wer/ each individual line to earth, or
W'tred ) shield to ground: +0.5 kV/,
networl
; 0.15-10 MHz, 3V, 80% AM (1kHz),
Radio F ,
g?;nal / Common Mods (CS) | 10-30 MHz, V-1V, 80% AM (1kHz) A
o
Control 30-80 MHz, 1V, 80% AM (1kHz),
port Repetitive :
Impulse frequency profile :
0.15-0.5 MHz, 107 dBuV ;
0.5-10 MHz, 107 — 36 dBuV ; A
10 — 30 MHz, 36 — 30 dBuV
Burst duration : 0.70 ms
IEC 61000-4-6 | Broadband impulse | gyrst period :10 ms(for 50 Hz)
?:Lssi g:{)t&i?f ?; gtoliaaiztd 2. minutes for each port under test.
DSL ports. y
X ports.) Impulse frequency profile :
0.15-30 MHz, 110 dBuV
Burst duration : 0.24 ms, 10 ms and 300 B
ms
Isolated impulses : 5 times
Interval : at least 60 seconds
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Basic ; Test Performance
“ion! Standard LeEllET specification criteria

Electrostatic 14 kV (contact)

IEC 61000-4-2 | i harge (ESD) +8 KV (Air) B
Radio Frequency Swept Frequency Test:
Electromagnetic 80 to 1000(MHz), 3 V/m, 80 % AM (1 kHz)

IEC 61000-4-3 | Field (RS) Spot Frequency Test: A

Enclosure 1800, 2600, 3500, 5000 MHz (+1 %),
3V/m, 80% AM (1kHz)

Power Frequency

IEC 61000-4-8 | Magnetic Field 1A/m, 50Hz A
(PFMF)
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6 Test Arrangements

6.1 Conducted Emissions from Power Ports

a. The EUT is placed 0.4 meters from the conducting wall of the shielded room with EUT being connected to the power
mains through a line impedance stabilization network (LISN), or an Artificial Network (AN) as specified in CISPR 25 if

uses in a vehicle. Other support units are connected to the power mains through another LISN and/or AN. They provide
coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted interference.

c. The test results of conducted emissions at mains ports are recorded of six worst margins for quasi-peak (mandatory)
[and average (if necessary)] values against the limits at frequencies of interest unless the margin is 20 dB or greater.

Note: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP) and average
detection (AV) at frequency 0.15MHz-30MHz.

T |

- "pm SPACING || TiAE
MEMD  ETAE —

other

P5U
metallic =—__"_ _
objets ‘EL-T AE J
/ } "
D8m
I .
T —— | 0,8 m ,
| Insulation
| f~|—AMN 04m | ' -
Bm |

-
0.4 T o vertical RGP Typical spacing
\ertical RGP e
AMMs bonded to a RGP

For the actual test configuration, please refer to the related Item — Photographs of the Test Configuration.
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Radiated Emissions up to 1 GHz

. For the table-top EUT is placed on a 0.8 meter to the top of rotating table; for the floor standing EUT shall be insulated
(by insulation of maximum thickness of 150 mm) from the horizontal reference ground plane. The rotating table is rotated
360 degrees to determine the position of the highest radiation. If the equipment requires a dedicated ground connection,
this shall be provided and bonded to the RGP.

. The EUT is set 10 meters away from the interference-receiving antenna, which is mounted on the top of a variable-
height antenna tower.

. The antenna is a broadband antenna, and its height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

. For each suspected emission, the EUT is arranged to its worst case and then the antenna is tuned to heights from 1 m
to 4 m and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum reading.

. The test-receiver system is set to quasi-peak detect function and specified bandwidth with maximum hold mode when
the test frequency is up to 1 GHz.

Note: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for quasi-peak detection

(QP) at frequency up to 1GHz.

Typical spacing ——
T -
—— - -_____,.-'-"'f
im
[y __._.-_.____:, ——
EUT/AE -.-__-.___-_-_:'_;--' //
PSU. - | T
& I:___'_ '_,-;"'-_-’_L__-"___.f EUTIAE -_____ ') EUTIAE
| Bundleat
connector height
T
In:.ulam_!_t._____.a
’ -
S -
.-"'-'-. -"‘--'-
e —
. e
,x”; d,f’

For the actual test configuration, please refer to the related Item — Photographs of the Test Configuration.
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6.3 Harmonic Current Measurement

a. The harmonic current limits apply to line currents and not to currents in the neutral conductor. Nevertheless, for single-
phase equipment, it is permissible to measure the currents in the neutral conductor instead of the currents in the line.

b. The EUT is tested as presented by, and in accordance with information provided by, the manufacturer. Preliminary
operation of motor drives by the manufacturer may be needed before the tests are undertaken to ensure that results
correspond with normal use.

c. In all configurations, the use of additional load shall not cause the total output power available to be exceeded.

d. The correspondent test program of test instrument to measure the current harmonics emanated from EUT is chosen.
The measure time shall be not less than the time necessary for the EUT to be exercised.

EUT g ooe’
cof @ "ol

For the actual test configuration, please refer to the related Item — Photographs of the Test Configuration.

6.4 Voltage Fluctuations and Flicker Measurement

a. Controls or automatic programs of the EUT shall be set to produce the most unfavourable sequence of voltage changes,
using only those combinations of controls and programmes which are mentioned by the manufacturer in the instruction
manual, or are otherwise likely to be used.

b. Preliminary operation of motor drives may be needed before the tests to ensure that results corresponding to those of
normal use are obtained.

c. During the flick measurement, the measure time shall include that part of whole operation cycle in which the EUT
produce the most unfavorable sequence of voltage changes. The observation period for short-term flicker indicator is
10 minutes and the observation period for long-term flicker indicator is 2 hours.

= O Oo00
EUT EEHCOTG
o0 B T odo

For the actual test configuration, please refer to the related Item — Photographs of the Test Configuration.
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6.5 Electrostatic Discharges (ESD)
Discharge Impedance: 330 ohm / 150 pF
Number of Discharge: Air — Direct: 10 discharges per location (each polarity)
Contact — Direct & Indirect: 10 discharges per location (each polarity)
Discharge Period: 1-second minimum

The basic test procedure was in accordance with EN/IEC 61000-4-2:

a. Electrostatic discharges were applied only to those points and surfaces of the EUT that are accessible to users
during normal operation.

b. The test was performed with at least ten single discharges on the pre-selected points in the most sensitive polarity.

c. The time interval between two successive single discharges was at least 1 second.

d. The ESD generator was held perpendicularly to the surface to which the discharge was applied and the return cable
was at least 0.2 meters from the EUT.

e. Contact discharges were applied to the non-insulating coating, with the pointed tip of the generator penetrating the
coating and contacting the conducting substrate.

f.  Air discharges were applied with the round discharge tip of the discharge electrode approaching the EUT as fast as
possible (without causing mechanical damage) to touch the EUT. After each discharge, the ESD generator was
removed from the EUT and re-triggered for a new single discharge. The test was repeated until all discharges were
complete.

g. Atleastten single discharges (in the most sensitive polarity) were applied to the Horizontal Coupling Plane at points
on each side of the EUT. The ESD generator was positioned at a distance of 0.1 meters from the EUT with the
discharge electrode touching the HCP.

h. At least ten single discharges (in the most sensitive polarity) were applied to the center of one vertical edge of the
Vertical Coupling Plane in sufficiently different positions that the four faces of the EUT were completely illuminated.
The VCP (dimensions 0.5m x 0.5m) was placed vertically to and 0.1 meters from the EUT.
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Opticnal external battery'charger

Horizontal coupling plane

(HCP) 1.6 m = 0,8m ‘-\_\\

Indirect discharge
by VCP

| Optional ungrounded power cable

Typical position for mdrect f
discharge o VCP | | nsulating support
|

| Protective
f vep 0.1m || :::MLTtnr
0.5m=05m
“ T
L=t %  E
LR - vl
| ) ,.w L Cable with bleeder resistors
_ for EUT discharge
|
- e ]

|

A f II f > it R ~ Insulating support |I|

e } f " m

supply .'I III ' Typical posation for direct II'

ket Pl [ II| | | discharge to ELUT |

é |II f |

470 k02D | |
|

o | h \

| Power t_r"l
M"\_T:f.:-:ca- position for ',g_l_Jhpply' |'I
mdirect dischange

e

Ground reference
plane (GRP)
4

Mon-conducting table

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.

NOTE:

TABLE-TOP EQUIPMENT
The configuration consisted of a wooden table 0.8 meters high standing on the Ground Reference Plane. The GRP

consisted of a sheet of aluminum at least 0.25mm thick, and 2.5 meters square connected to the protective grounding
system. A Horizontal Coupling Plane (1.6m x 0.8m) was placed on the table and attached to the GRP by means of a
cable with 940kQ total impedance. The equipment under test, was installed in a representative system as described in
section 7 of EN/IEC 61000-4-2, and its cables were placed on the HCP and isolated by an insulating support of 0.5mm
thickness. A distance of 1-meter minimum was provided between the EUT and the walls of the laboratory and any other

metallic structure.

FLOOR-STANDING EQUIPMENT

The equipment under test was installed in a representative system as described in section 7 of IEC 61000-4-2, and its
cables were isolated from the Ground Reference Plane by an insulating support of 0.1-meter thickness. The GRP
consisted of a sheet of aluminum that is at least 0.25mm thick, and 2.5 meters square connected to the protective

grounding system and extended at least 0.5 m.
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6.6 Radio Frequency Electromagnetic Field (RS)

Modulation: 1kHz Sine Wave, 80%, AM Modulation
Frequency Step: 1 % of preceding frequency value
Dwell Time: 3 seconds

The test procedure was in accordance with EN/IEC 61000-4-3.
a. The testing was performed in a modified semi-anechoic chamber.
b. The frequency range shall be swept, with the signal 80% amplitude modulated with a 1kHz sine wave.

c. The test was performed with the EUT exposed to both vertically and horizontally polarized fields on each of the four

sides.
0,8 m high
non-conductive
support Liniform
field area
Incoming mains
power filter
Field generation
antenna
Interconnection
filter

Optional anechoic material
in case of semi-anechoic
chamber to reduce ground
reflection

EUT measurement | Interconnacting
instrumentation L~ cables
Chamber penetration
Field generation cables
equipment
For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
NOTE:

TABLETOP EQUIPMENT

The EUT installed in a representative system as described in section 7 of EN/IEC 61000-4-3 was placed on a non-
conductive table 0.8 meters in height. The system under test was connected to the power and signal wire according to
relevant installation instructions.

FLOOR STANDING EQUIPMENT

The EUT installed in a representative system as described in section 7 of EN/IEC 61000-4-3 was placed on a non-
conductive wood support 0.1 meters in height. The system under test was connected to the power and signal wire

according to relevant installation instructions.
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6.7 Fast Transients Common Mode (EFT)

Impulse Repetition Frequency: xDSL telecommunication port: 100kHz
others: 5kHz

Impulse Wave Shape: 5/50 ns

Burst Duration: 0.75 ms for 100kHz Repetition Frequency
15 ms for 5kHz Repetition Frequency

Burst Period: 300 ms

Test Duration: 1 min.

a. Both positive and negative polarity discharges were applied.

b. The distance between any coupling devices and the EUT should be 0.5 m for table-top equipment testing, and 1.0 m
for floor standing equipment.

c. The duration time of each test sequential was 1 minute.
d. The transient/burst waveform was in accordance with EN/IEC 61000-4-4, 5/50 ns.

g _ >0,5/m |
Y
AE ) AC mains
. 05m Capacitive D‘h S\SupPly
AC mains /7 ) ¥¢ coupling EUT
supply —= clamp
«

EFT/B
generator (A)

7

— ) = T ' e 0,1m[ 7~ J
? AE / _-‘/Bf’;if Il /'\II \ -: :
/ i
e}

\ \ Contact to the ground _ \'. Insulating
] /\.(r , ///,// \ reference plane ' | support
Coupling/ > FF it X
decoupling ~ . STISU grltng EFI/B Grounding connection according to
network (A) 2 ¥ Ground PP generator (B)  the manufacturer's specification
[ reference Length to be specified in the test plan
plane
Grounding (A) location for supply line coupling
cable (B) location for signal lines coupling

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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6.8 Surges

Wave-Shape: Wired network ports (direct to outdoor cables):
Symmetrically operated:
10/700 ps Open Circuit Voltage
5/320 us Short Circuit Current
Non-symmetrically operated:
1.2/50 ps Open Circuit Voltage
8/20 us Short Circuit Current
Shielded cables (direct to outdoor cables):
1.2/50 ps Open Circuit Voltage
8/20 us Short Circuit Current

Wired network ports (indoor cables, longer than 30m):
1.2/50 ps Open Circuit Voltage
8/20 us Short Circuit Current

Input DC power port (direct to outdoor cables):
1.2/50 ps Open Circuit Voltage
8/20 us Short Circuit Current

Input AC power port:
1.2/50 ps Open Circuit Voltage
8/20 us Short Circuit Current

Pulse Repetition Rate: 20 sec.

Number of Tests: 5 positive and 5 negative at selected points
a. EUT Power ports:

The surge shall be applied to the EUT power supply terminals via the capacitive coupling network. Decoupling networks
are required in order to avoid possible adverse effects on equipment not under test that may be powered by the same
lines and to provide sufficient decoupling impedance to the surge wave. The power cord between the EUT and the
coupling network shall not exceed 2 meters in length.

For double-insulated products without PE or external earth connections, the test shall be done in a similar way as for
grounded products but without adding any additional external grounded connections. If there are no other possible
connections to earth, line-to-ground tests may be omitted.

b. Wired network ports
®  Unshielded unsymmetrical interconnection lines:

The coupling / decoupling networks shall not influence the specified functional conditions of the EUT. The
interconnection line between the EUT and the coupling network shall not exceed 2 meters in length.

No line-to-ground surges are applied for double-insulated products (i.e. products without any dedicated earth terminal).
® Unshielded symmetrical interconnection lines:

For symmetrical interconnection lines and high-speed interconnection lines, the CDN shall be selected to match the
number of lines/pairs existing the cable. If coupling arrestors are use, test levels below the ignition point of the coupling
arrestor cannot be specified.

The interconnection line between the EUT and the coupling/decoupling networks shall not exceed 2 meters in length.

In order to avoid the coupling and decoupling capacitors having a filtering effect on the data transfer, a balanced high
frequency design associating the coupling capacitors with coupling chokes is required. Where normal functioning of
high speed communications lines cannot be achieved because of the impact of the CDN on the EUT, product
committees should specify appropriate operation or that no surge immunity test is required.

® Shielded lines:

The EUT is isolated from ground and the surge is applied to its metallic enclosure; the termination (or auxiliary
equipment) at the port(s) under test is grounded. This test applies to equipment with one or more shielded cables.

The length of the cable between the port(s) under test and the device attached to the other end of the cable (AE in
Figure 12) shall be:

- 20 m (preferred length) or,
- the shortest length over 10 m, where the manufacturer provides pre-assembled cables used in actual installations.

No test shall be required for cables which according to the manufacturer’s specification are <10 m.
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Rules for application of the surge to shielded lines:

a) Shields grounded at both ends:
- the test shall be carried out.

The test level is applied on shields with a 2 Q generator source impedance and with the 18 uF capacitor.

b) Shields grounded at one end:
- the test shall be carried out according to unshielded unsymmetrical interconnection lines or unshielded symmetrical

interconnection lines because the shield does not provide any protection against surges induced by magnetic fields.

For EUTs which do not have metallic enclosures, the surge is applied directly to the shielded cable at the EUT side.

Combination
Wave Generator

T
Conpling & EUT
Decouplin gN etw ork L=2m

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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6.9 Radio Frequency Common Mode (CS)

BUREAU

Modulation: 1kHz Sine Wave, 80%, AM Modulation
Frequency Step: 1 % of preceding frequency value
Dwell Time 3 seconds

a. The EUT shall be tested within its intended operating and climatic conditions.

An artificial hand was placed on the hand-held accessory and connected to the ground reference plane.

c. One of the CDNs not used for injection was terminated with 50 ohm, providing only one return path. All other CDNs
were coupled as decoupling networks.

d. The frequency range shall be swept, using the signal level established during the setting process and with a
disturbance signal of 80 % amplitude. The signal is modulated with a 1 kHz sine wave, pausing to adjust the RF signal
level or the switch coupling devices as necessary. Where the frequency is swept incrementally, the step size shall not
exceed 1 % of the preceding frequency value.

e. Attempts should be made to fully exercise the EUT during testing, and to fully interrogate all exercise modes selected
for susceptibility.

=05m

|
DAm<IZ03m

_,_,_-l.- TRNTTY.
=0,5m
’LCDN-MI
E 2] !
L d v 0 gim2L=03m !
9] o [ T i
. i

AR
|

Insulating support Artificial hand |

=01 mz005m Ground reference plane

(] L | /—_I
EUT 1 EUTZ2 [ o
(ex. PC) {&ex. monitor) —[ ) :|—-
[\ e
== b} o |
o\ T
: \ S |
_| H:} \ CON- == !
c 220pF | M\
1\ T [] = [ -

T Termination 50 0O
Tz Power attenuator (G dB)

RF generator

Note: 1.The EUT clearance from any metallic obstacles shall be at least 0,5 m.
2. Interconnecting cables (=1 m) belonging to the EUT shall remain on the insulating support.

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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Broadband impulse noise disturbances, Repetitive and Isolated (Applicable only to xDSL ports.)
a. The EUT shall be tested within its intended operating and climatic conditions.
b.  An artificial hand was placed on the hand-held accessory and connected to the ground reference plane.

c. One of the CDNs not used for injection was terminated with 50 ohm, providing only one return path. All other CDNs
were coupled as decoupling networks.

d.  For the repetitive impulse test the disturbance shall be applied for a period of at least 2 minutes for each port under
test.

e. For the isolated impulse test a minimum of 5 isolated impulses shall be applied with an interval of at least 60
seconds between successive impulses.

f. Attempts should be made to fully exercise the EUT during testing, and to fully interrogate all exercise modes
selected for susceptibility.

Signal o
gengrator oy e
Line EUT
DSLAM simulator GOl with xDSL port

Example schematic of the broadband impulsive conducted
disturbances test setup

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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6.10 Power Frequency Magnetic Field (PFMF)
Observation Time: 1 minute
Inductance Coil: Rectangular coil, T mx1m(LxW)or2.6mx1m(LxW)

a. The equipment is configured and connected to satisfy its functional requirements.
b. The power supply, input and output circuits shall be connected to the sources of power supply, control and signal.

c. The cables supplied or recommended by the equipment manufacturer shall be used. 1 meter of all cables used shall
be exposed to the magnetic field.

r — ] 4
I EUT : EUT I EUT
wd| gt |~ TS
S Iy WP :
/!
5 v

]

Twisted |
cable length ~ EUT |
maximiEm 2 m ﬂ $ % 4
P s s H
[ | £ 2P
L I - -'

\[F’ .
/7

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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6.11 Voltage Dips and Interruptions (DIP)
Interval between Event: 10 seconds
Sync Angle (degrees): 0°/180°
Test Cycle: 3 times

a. The test shall be performed with the EUT connected to the test generator with the shortest power supply cable as
specified by the EUT manufacturer. If no cable length is specified, it shall be the shortest possible length suitable to the

application of the EUT.

b. The EUT shall be tested for each selected combination of test levels and duration with a sequence of 3 dips/interruptions
with intervals of 10 s minimum (between each test event). Each representative mode of operation shall be tested. Abrupt

changes in supply voltage shall occur at 0 voltage crossover point of the voltage waveform.

Voltage
Dips
Generator

ACPower Line

EUT

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.
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7 Test Results of Test Item
7.1 Conducted Emissions from Power Ports
Mode A
Frequency Range 150 kHz ~ 30 MHz gztsi(i::::oiu;:::g\?viﬁth g\?:rsa:g-;e(i(v()?;zl-/lz
Input Power 110 Vac, 60 Hz (E:“""?T‘me“ta' 23°C, 77% RH
onditions
Tested by Desmond Chen
Phase Of Power : Line (L)
Frequency |[Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.19297 10.05 46.40 39.63 56.45 49.68 79.00 66.00 -22.55 -16.32
2 0.52500 10.07 45.68 37.66 55.75 47.73 73.00 60.00 -17.25 -12.27
3 0.65000 10.07 43.77 36.13 53.84 46.20 73.00 60.00 -19.16 -13.80
4 0.92734 10.07 40.80 30.87 50.87 40.94 73.00 60.00 -22.13 -19.06
5 6.58594 10.26 44.01 35.57 54.27 45.83 73.00 60.00 -18.73 -14.17
6 17.26563 10.53 40.22 33.15 50.75 43.68 73.00 60.00 -22.25 -16.32
Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value
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Frequency Range 150 kHz ~ 30 MHz gztsi(i::::oiu;:::g\?viﬁth g\?:rsa:g-;e(i(v()?;zl-/lz
Input Power 110 Vac, 60 Hz (E:“""?T‘me“ta' 23°C, 77% RH
onditions
Tested by Desmond Chen
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.32578 10.07 46.20 41.66 56.27 51.73 79.00 66.00 -22.73 -14.27
2 0.52109 10.08 44.96 37.23 55.04 47.31 73.00 60.00 -17.96 -12.69
3 0.71250 10.07 42.76 34.54 52.83 44.61 73.00 60.00 -20.17 -15.39
4 0.97031 10.07 41.62 31.50 51.69 41.57 73.00 60.00 -21.31 -18.43
5 6.58984 10.26 44.95 36.55 55.21 46.81 73.00 60.00 -17.79 -13.19
6 19.07813 10.57 49.94 42.27 60.51 52.84 73.00 60.00 -12.49 -7.16
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 -

PK Trace |~
QP Limit [~
CAV Limit |

1 1
10.00 3000

=x: QP Value

MHz
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Mode B
Detector Function & uasi-Peak (QP) /
RaEErcY I I | 150 kHz ~ 30 MHz Resolution Bandwidth gverage (AV()?Qk)Hz
Input Power 230 Vac, 50 Hz (E:“""?T‘me“ta' 23°C, 77% RH
onditions
Tested by Desmond Chen
Phase Of Power : Line (L)
Frequency |Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.19687 10.05 49.63 42.59 59.68 52.64 79.00 66.00 -19.32 -13.36
2 0.52109 10.07 45.68 38.55 55.75 48.62 73.00 60.00 -17.25 -11.38
3 0.79063 10.07 45.69 36.61 55.76 46.68 73.00 60.00 -17.24 -13.32
4 1.22656 10.08 39.75 30.24 49.83 40.32 73.00 60.00 -23.17 -19.68
5 6.53516 10.26 41.83 33.20 52.09 43.46 73.00 60.00 -20.91 -16.54
6 19.31250 10.59 40.45 32.42 51.04 43.01 73.00 60.00 -21.96 -16.99
Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value
100 — QP Limit e
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Frequency Range 150 kHz ~ 30 MHz gztsi(i::::oiu;::g\?vi%th g\?:rsa:g-;e(i(v()?;zl-/lz
Input Power 230 Vac, 50 Hz (E:“""?T‘me“ta' 23°C, 77% RH
onditions
Tested by Desmond Chen
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.19687 10.06 49.23 45.68 59.29 55.74 79.00 66.00 -19.71 -10.26
2 0.32969 10.07 47.10 40.23 57.17 50.30 79.00 66.00 -21.83 -15.70
3 0.52109 10.08 45.20 38.33 55.28 48.41 73.00 60.00 -17.72 -11.59
4 0.71250 10.07 45.25 36.96 55.32 47.03 73.00 60.00 -17.68 -12.97
5 6.51172 10.26 46.07 36.99 56.33 47.25 73.00 60.00 -16.67 -12.75
6 18.96094 10.57 49.37 41.64 59.94 52.21 73.00 60.00 -13.06 -7.79
Remarks:

dBuW
110 -

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

PK Trace |~
QP Limit [~
CAV Limit |

=x: QP Value

1
3000
MHz
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Radiated Emissions up to 1 GHz
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Detector Function &

Frequency Range 30 MHz ~ 1 GHz Resolution Bandwidth Quasi-Peak (QP), 120 kHz
Input Power 110 Vac, 60 Hz Environmental 23°C, 61% RH
Conditions
Tested By Bob Lin
Antenna Polarity & Test Distance : Horizontal at 10 m
Frequency Emission Limit Margin Antt.anna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 31.60 17.47 QP 40.00 -22.53 2.64H 74 36.51 -19.04
2 62.06 16.88 QP 40.00 -23.12 3.21H 141 35.04 -18.16
3 139.57 33.46 QP 40.00 -6.54 2.06 H 122 50.14 -16.68
4 150.92 36.80 QP 40.00 -3.20 3.58 H 122 53.01 -16.21
5 206.55 23.04 QP 40.00 -16.96 3.77H 351 42.33 -19.29
6 304.91 29.36 QP 47.00 -17.64 3.10H 131 44.46 -15.10
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

— Pre-Amplifier Factor (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value

Level
{dBu¥/m)

80~

LI

5-}— e —

30+

40

s

[=2]

e Ly
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Frequency Range 30 MHz ~ 1 GHz gztsi(i::::oiu;::g\?vi%th Quasi-Peak (QP), 120 kHz
Input Power 110 Vac, 60 Hz (E:“""?T‘me“ta' 23°C, 61% RH
onditions
Tested By Bob Lin
Antenna Polarity & Test Distance : Vertical at 10 m
Frequency Emission Limit Margin Antt_-,\nna Table Raw Correction
No (MHz2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 31.50 31.84 QP 40.00 -8.16 1.34V 272 51.06 -19.22
2 62.16 25.38 QP 40.00 -14.62 251V 152 43.79 -18.41
3 80.25 18.98 QP 40.00 -21.02 1.37V 8 41.06 -22.08
4 152.86 33.43 QP 40.00 -6.57 140V 292 49.71 -16.28
5 195.15 26.97 QP 40.00 -13.03 165V 312 46.51 -19.54
6 281.19 24.43 QP 47.00 -22.57 1.00V 353 40.49 -16.06
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier Factor (dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value

Level
(dBuVim)
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-
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7.3 Harmonic Current Measurement
Mode A
. ; Fundamental Voltage |230.37 Vrms
Test Duration 5 min | Ampere /9.312 Arms
Power Consumption 2128.7 W Power Frequency 49.99 Hz
Power Factor 0.998 Environmental 24°C, 69% RH
Conditions
Tested By Bernie Lu
Harmi# Harms (avg) 100% Limit Harms (max) 150% Limit
(A) (A) (A) (A)
1 9.257 - 14.421 -
2 0.050 1.080 0.059 1.620
3 0.058 2.300 0.061 3.450
4 0.017 0.430 0.019 0.645
5 0.032 1.140 0.034 1.710
6 0.017 0.300 0.019 0.450
7 0.028 0.770 0.030 1.155
8 0.013 0.230 0.015 0.345
9 0.027 0.400 0.029 0.600
10 0.014 0.184 0.016 0.276
11 0.021 0.330 0.023 0.495
12 0.014 0.153 0.015 0.230
13 0.022 0.210 0.023 0.315
14 0.014 0.131 0.016 0.197
15 0.029 0.150 0.032 0.225
16 0.014 0.115 0.016 0.173
17 0.039 0.132 0.041 0.198
18 0.014 0.102 0.016 0.153
19 0.046 0.118 0.048 0.178
20 0.014 0.092 0.016 0.138
21 0.050 0.107 0.053 0.161
22 0.014 0.084 0.017 0.125
23 0.052 0.098 0.054 0.147
24 0.015 0.077 0.017 0.115
25 0.053 0.090 0.056 0.135
26 0.016 0.071 0.018 0.107
27 0.054 0.083 0.057 0.125
28 0.016 0.066 0.018 0.099
29 0.052 0.078 0.054 0.116
30 0.016 0.061 0.018 0.092
31 0.049 0.073 0.051 0.109
32 0.016 0.058 0.018 0.086
33 0.044 0.068 0.047 0.102
34 0.016 0.054 0.018 0.081
35 0.038 0.064 0.041 0.096
36 0.016 0.051 0.018 0.077
37 0.034 0.061 0.036 0.091
38 0.016 0.048 0.018 0.073
39 0.030 0.058 0.032 0.087
40 0.012 0.046 0.014 0.069

Note: Dynamic limits were applied for this test. The highest harmonics values in the above table may not occur at the
same window as the maximum harmonics/limit ratio.

Report No.: CEBEDU-WTW-P22060391A
Reference No.: BEDU-WTW-P22110434

Page No. 46 / 64

Report Format Version: 7.1.0



7.4 Voltage Fluctuations and Flicker Measurement
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Observation (Tp)

10 min

Environmental

Input Power 230 Vac, 50 Hz vee 24°C, 69% RH
Conditions
Tested By Bernie Lu
Test Parameter Measurement Value Limit Remarks
Pst 0.399 1.00 Pass
Pt 0.174 0.65 Pass
Tmax (MSs) 0.000 500 Pass
dmax (%) 0.000 4.00 Pass
dc (%) 0.000 3.30 Pass
Notes:
1. Pst means short-term flicker indicator.
2. Pk means long-term flicker indicator.
3. Tmax means accumulated time value of d(t) with a deviation exceeding 3.3 %.
4. dmax means maximum relative voltage change.
5. dc means maximum relative steady-state voltage change.
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7.5 Electrostatic Discharges (ESD)
Mode A
For EN 55035

Environmental 25 °C, 46%RH
Input Power AC 230V / 50Hz conditions 1005 mbar
Tested by Bernie Lu
Test Results of Direct Application
Discharge Polarity . . — o
Level (KV) (+1-) Test Point Contact Discharge Air Discharge Performance Criteria
2,4 +/- 1,2 Note - A
2,4,8 +/- 3,4 -— Note A

Description of test points of direct application: Please refer to following page for representative mark only.

Test Results of Indirect Application

E:V(;Te(]&%/e) P(()Sf;ty Test Point Horlzorglaaln(ioupllng Verhcgléguplmg Performance Criteria
2,4 +/- Four Side Note Note A
Description of test points of indirect application:
1. Front side 2. Rear side 3. Right side 4. Left side

Please refer to the attached page for description of test points.

Note: The EUT is operated normal during the test.

Description of test point
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7.6 Radio Frequency Electromagnetic Field (RS)
Mode A
For EN 55035
Environmental 25 °C, 65%RH
Input Power AC 230V / 50Hz conditions 1003 mbar
Tested by Xun Lee
Frequency . . . Applied Field Strength . Performance
(MHz) Polarity Azimuth(°) vim) Modulation Observation Criteria
80-1000 V&H 0, 90, 180, 270 3 80% AM (1kHz) Note A
1800, 2600, o
3500 5000 V&H 0, 90, 180, 270 3 80% AM (1kHz) Note A

Note: The EUT is operated normal during the test.

7.7
Mode A
For EN 55035

Fast Transients Common Mode (EFT)

Environmental 24°C, 74%RH

Input Power AC 230V / 50Hz conditions 1008 mbar

Tested by Joey Liu

Input AC power port

Voltage (kV) Test Point Polarity (+/-) Observation Performance Criteria

1 L +/- Note A
1 N +/- Note A
1 PE +/- Note A
1 L-N-PE +/- Note A

Note: The EUT is operated normal during the test.
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7.8 Surges
Mode A
For EN 55035
Environmental 24 °C, 69%RH
Input Power AC 230V / 50Hz conditions 1005 mbar
Tested by Bernie Lu
Input AC power port
Voltage (kV) Test Point Azimuth(°) Polarity (+/-) | Observation Performance Criteria
0.5, 1 L-N 90, 270 +/- Note A
0.5,1,2 L-PE 90, 270 +/- Note A
0.5,1,2 N-PE 90, 270 +/- Note A

Note: The EUT is operated normal during the test.

7.9 Radio Frequency Common Mode (CS)

Mode A
For EN 55035
Environmental 25 °C, 68%RH
Input Power AC 230V / 50Hz conditions 1003 mbar
Tested by Xun Lee
Input AC power port
Frequency Level . . Injection . Performance
(MHz) (V rms) Modulation Tested Line Method Return Path Observation Criteria
0.15-10 3 80% AM (1kHz) AC CDN-M3 Note A
10-30 3-1 80% AM (1kHz) AC CDN-M3 Note A
30-80 1 80% AM (1kHz) AC CDN-M3 Note A

Note: The EUT is operated normal during the test.
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7.10 Power Frequency Magnetic Field (PFMF)
Mode A

For EN 55035

Environmental 24 °C, 69%RH
Input Power AC 230V / 50Hz conditions 1005 mbar
Tested by Bernie Lu
Application Frequency (Hz) Field Strength (A/m) Observation Performance Criteria
X - Axis 50 1 Note A
Y - Axis 50 1 Note A
Z - Axis 50 1 Note A
Note: The EUT is operated normal during the test.
7.11 Voltage Dips and Interruptions (DIP)
Mode A
For EN 55035
Environmental 24 °C, 69%RH
Input Power AC 230V / 50Hz conditions 1005 mbar
Tested by Bernie Lu
Input Power for testing: _230Vac, 50 Hz  (Nominal input Voltage)
Voltage Residual (%) DUIEHD Interval (sec) Times Observation Perfo_rmgnce
(cycle) Criteria
<5 0.5 10 3 Note 1 A
70 25 10 3 Note 2 B
<5 250 10 3 Note 2 B
Input Power for testing: _127Vac, 50 Hz  (Nominal input Voltage)
. Duration : . Performance
0,
Voltage Residual (%) (cycle) Interval (sec) Times Observation Criteria
<5 0.5 10 3 Note 1 A
70 25 10 3 Note 2 B
<5 250 10 3 Note 2 B
Input Power for testing: _100Vac, 50 Hz  (Minimum rated input voltage)
. Duration . . Performance
0,
Voltage Residual (%) (cycle) Interval (sec) Times Observation Criteria
<5 0.5 10 3 Note 1 A
70 25 10 3 Note 2 B
<5 250 10 3 Note 2 B
Notes:

1. The EUT is operated normal during the test.
2. The EUT shutdown during the test, but self-recover after the test.
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8 Pictures of Test Arrangements

8.1 Conducted Emissions from Power Ports

Mode A
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Mode B
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8.2 Radiated Emissions up to 1 GHz
Mode A
—— == —
B I S
— | —y— f i
L1 1
} i }
- - )I: f
J.-r:iﬁi;“i
=5 e P v
Report No.: CEBEDU-WTW-P22060391A Page No. 54 / 64 Report Format Version: 7.1.0

Reference No.: BEDU-WTW-P22110434



BUREAU

8.3 Harmonic Current Measurement
Mode A
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8.4 Voltage Fluctuations and Flicker Measurement
Mode A
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8.5 Electrostatic Discharges (ESD)
Mode A
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8.6 Radio Frequency Electromagnetic Field (RS)
Mode A
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8.7 Fast Transients Common Mode (EFT)
Mode A
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8.8 Surges
Mode A
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8.9 Radio Frequency Common Mode (CS)
Mode A
Report No.: CEBEDU-WTW-P22060391A Page No. 61/ 64 Report Format Version: 7.1.0

Reference No.: BEDU-WTW-P22110434



BUREAU

8.10 Power Frequency Magnetic Field (PFMF)
Mode A
Report No.: CEBEDU-WTW-P22060391A Page No. 62 / 64 Report Format Version: 7.1.0

Reference No.: BEDU-WTW-P22110434



BUREAU

8.11 Voltage Dips and Interruptions (DIP)
Mode A
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9 Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to provide our best
service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC recognized accredited test firms and
accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@bureauveritas.com
Web Site: http://ee.bureauveritas.com.tw

The address and road map of all our labs can be found in our web site also.

---END ---
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This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at http://www.bureauveritas.com/home/about-us/our-
business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or
trademark, is permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this report
are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless specifically and expressly

noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you provided to us.

Measurement uncertainty is only provided upon

request for accredited tests. Statements of conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in
writing. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your

unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents.
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1 Certificate

Product: Switching Power Supply
Brand: AcBel
Test Model:  FSMO005, FSM010
Series Model: R1CA2202E, R1CA2162D
Sample Status: Engineering sample
Applicant:  AcBel Polytech Inc.
Test Date: 2022/6/13 ~ 2022/6/15

Standard: ICES-003:2020 Issue 7, Class A
ICES-Gen:2018 Issue 1 +A1:2021
ANSI C63.4-2014 amended as per ANSI C63.4a-2017

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch,
and found compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under
Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the sample’s EMC

characteristics under the conditions specified in this report.

Report No.: CIBEDU-WTW-P22060391 Page No. 4/21 Report Format Version: 7.1.0
Reference No.: BEDU-WTW-P22060391



2 Summary of Test Results

The test items that the EUT need to perform in accordance with its interfaces, evaluated functions, are as follows:
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Standard Test Item Result Remark
- Minimum passing Class A margin is
ICES-003 Conducted Emissions from Power Ports Pass 211 dB at 14.84766 MHz
. _ Minimum passing Class A margin is
ICES-003 Radiated Emissions up to 1 GHz Pass -2 33 dB at 31.75 MHz

Note: Determining compliance based on the results of the compliance measurement, not taking into account

measurement instrumentation uncertainty.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2:

Expanded Uncertainty

Maximum allowable

Measurement Specification (k=2) uncertainty
(*) (*)
Conducted Emissions from Power Ports 9 kHz ~ 30 MHz 2.94 dB 3.4 dB (Ucispr)
. . 3m: 5.66 dB
Radiated Emissions up to 1 GHz 30 MHz ~ 1 GHz 10m: 4.32 dB 6.3 dB (Ucispr)

The other instruments specified are routine verified to remain within the calibrated levels, no measurement uncertainty is
required to be calculated.

2.2 Supplementary Information

There is not any deviation from the test standards for the test method, and no modifications required for compliance.
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3 General Information
3.1 Description of EUT

Product Switching Power Supply
Brand AcBel
Test Model FSMO005, FSM010
Series Model R1CA2202E, R1CA2162D
Model Difference Refer to note as below
Sample Status Engineering sample
Operating Software N/A
Power Supply Rating Refer to note as below
Accessory Device N/A
Data Cable Supplied N/A

Note:

The EUT is a Switching Power Supply (AC/DC 3-pin) and it has several models, which are identical to each other except
for the following:

Model Rating Transformer PCB5
Input: 100-127V~, 50/60Hz,12A
200-240V~, 50/60Hz,10A OR
240Vdc, 10A
Output:
FOR 200-240V~: +12.2V/164A & +12Vsb/3A
Max. OUTPUT POWER:2000W
FSMO005, For 220-240V~ OR 240Vdc: +12.2V/164A Max. & +12Vsb/ 3.0A Max
R1CA2202E Maximum Output Power=2000W
For 208-219V~: +12.2V/155A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1900W
For 200-207V~: +12.2V/148A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1800W
For 100-127V~: +12.2V/82A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1000W
Input: 100-127V~, 50/60Hz,12A
200-240V~, 50/60Hz,10A OR
240Vdc, 10A
FSMO010, Output:
R1CA2162D For 200-240V~ and 240Vdc: +12.2V/132A Max. & +12Vsh/3.0A Max.
Maximum Output Power=1600W
For 100-127V~: +12.2V/82A Max. & +12Vsb/3.0A Max.

Maximum Output Power=1000W
During the test, Model: FSM005, FSM010 were selected as the representative models for the test.

R90000-91611

R90000-91511

Report No.: CIBEDU-WTW-P22060391 Page No. 6/21 Report Format Version: 7.1.0
Reference No.: BEDU-WTW-P22060391



3.2 Primary Clock Frequencies of Internal Source
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The highest frequency generated or used within the EUT or on which the EUT operates or tunes is 50-80kHz, provided by

AcBel Polytech Inc., for detailed internal source, please refer to the manufacturer's specifications.

3.3 Features of EUT

The tests reported herein were performed according to the method specified by AcBel Polytech Inc., for detailed feature

description, please refer to the manufacturer's specifications or user's manual.
Please refer to appendix of the report if the applicant has provided additional descriptions of the EUT.

3.4 Operating Modes of EUT and Determination of Worst Case Operating Mode

The EUT has been pre-tested under following test modes.

Test Condition

Mode |Conducted Emissions from Power Ports

1 EUT_FSMO0O05 with full load + Input Power(240 Vdc)

2 EUT FSMO010 with full load + Input Power(240 Vdc)

3 EUT_FSMO005 with full load + Input Power(120 Vac, 60 Hz)

4 EUT _FSMO005 with full load + Input Power(240 Vac, 60 Hz)

Note: The worst case is that mode 4 is shown in bold.

Mode |Radiated Emissions up to 1 GHz

1 EUT_ FSMO0O05 with full load + Input Power(240 Vdc)

2 EUT_FSMO005 with full load + Input Power(120 Vac, 60 Hz)

3 EUT FSMO010 with full load + Input Power(240 Vdc)

4 EUT_FSMO010 with full load + Input Power(120 Vac, 60 Hz)

Note:
a. The worst case is that mode 3 is shown in bold.

b. There are DC 240 V and AC 120V/60Hz to be pre-tested then DC 240 V has the highest emission value.

Test mode is presented in the report as below.

Test Condition

Mode |Conducted Emissions from Power Ports

A EUT_FSMO0O05 with full load + Input Power(240 Vac, 60 Hz)

Mode |Radiated Emissions up to 1 GHz

A EUT_FSMO010 with full load + Input Power(240 Vdc)

Report No.: CIBEDU-WTW-P22060391 Page No. 7/21 Report Format Version: 7.1.0
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3.5 Test Program Used and Operation Descriptions
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Connected a resistor load with EUT and installed both of them into a metal case and then set the EUT under full resistor

load for the test.

3.6 Connection Diagram of EUT and Peripheral Devices

AC Mode

B(Metal case)

DC Mode

A(LOAD)

B(Metal case)

EUT

AC/IDCIN |

A(LOAD)

Report No.: CIBEDU-WTW-P22060391
Reference No.: BEDU-WTW-P22060391
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3.7 Configuration of Peripheral Devices and Cable Connections
ID Product Brand Model No. Serial No. FCC ID Remarks
A LOAD N/A N/A N/A N/A Supplied by applicant
B METAL CASE N/A N/A N/A N/A Supplied by applicant
C Power supply_DC CHROMA 62150H-600S 62150EC00479 N/A Provided by Lab
. Length Shielding Cores
ID Cable Descriptions Qty. Remarks
(m) (Yes/No) (Qty.)
1 AC / DC power cable 1 1.8 No 0 Provided by Lab
2 DC power cable 1 10 No 0 Provided by Lab
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4 Test Instruments

The calibration interval of the all test instruments are 12 months and the calibrations are traceable to NML/ROC and

NIST/USA.
4.1 Conducted Emissions from Power Ports
Description i i
p Model No. Serial No. Calibrated Callbra_\ted
Manufacturer Date Until
gifnuator STI02-2200-10 NO.1 2021/9/15 | 2022/9/14
DC LISN NNLK 8121 8121-808 2022/4/29 | 2023/4/28
Schwarzbeck
DC LISN 844950/018 2021/7125 | 2022/7/24
ESH3-Z6

R&S 100219 2021/7125 | 2022/7/24
Isolation Transformer D-65396 017 2021/9/9 2022/9/8
Erika Fiedler
LISN
el ENV216 101197 2021/6/23 | 2022/6/22
LISN NNLK8129 8129229 2022/6/8 2023/6/7
Schwarzbeck NNLK 8121 8121-731 2022/5/26 | 2023/5/25
;'22‘ ENV216 101196 2022/5/24 | 2023/5/23
RF Coaxial Cable 5D-FB Cable-C0O10-01 2022/2/9 2023/2/8
Commate
Software Cond V7.3.7.4 N/A N/A N/A
BVADT VAol
;‘Z‘j’; Receiver ESR3 102414 2021/12/20 | 2022/12/19
TEST RECEIVER
ROLDE & SCHWARZ ESCS 30 100288 2022/1/4 2023/1/3
Notes:

1. The test was performed in Linkou Conduction 10.

2. Tested Date: 2022/6/15
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4.2 Radiated Emissions up to 1 GHz
Description i i
p Model No. Serial No. Calibrated Callbra_lted

Manufacturer Date Until
Coupling/Dcoupling Network CDNE-M2 00097 2022/6/1 2023/5/31
Schwarzbeck CDNE-M3 00091 2022/6/1 2023/5/31
Er,\iafmp"f'er EMC9135 980327 2022/2/17 | 2023/2/16
Pre_Amplifier 310N 352922 2022/2/16 | 2023/2/15
Sonoma
RF Coaxial Cable | MR.600 Cable-CH8-01 2021/9/24 | 2022/9/23
JYEBAO Cable-CH8-02 2021/9/24 | 2022/9/23
RF Coaxial Cable 8D-FB Cable-CH8-03 2021/9/24 | 2022/9/23
Pacific
Software Radiated V8.7.08 N/A N/A N/A
BVADT Vel
Test Receiver 102413 2022/2/11 | 2023/2/10

ESR3
R&S 102414 2021/12/20 | 2022/12/19
Tower MFE7802 ME780208105 N/A N/A
Max Full.
TRILOG Broad Band Antenna 9168-316 2021/10/19 | 2022/10/18
VULB 9168

Schwarzbeck 9168-317 2021/10/19 | 2022/10/18
Tur Table & Tower ME7802 MF7802121 N/A N/A
Max Full.
Notes:

1. The test was performed in Linkou 10M Chamber (Chamber 8) , The test site validated date: 2021/8/28 (NSA)

2. Tested Date: 2022/6/13
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5 Limits of Test Items
5.1 Conducted Emissions from Power Ports
Class A (dBuV) Class B (dBuV)
Frequency (MHz) - -
Quasi-peak Average Quasi-peak Average

0.15-05 79 66 66 - 56 56 - 46

0.50-5.0 73 60 56 46

5.0 - 30.0 73 60 60 50

Notes: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases linearly with the logarithm of the frequency in the range of 0.15 to 0.50 MHz.

5.2 Radiated Emissions up to 1 GHz
Frequency range Class A (3 m) Class A (10 m) Class B (3 m) Class B (10 m)
(MHz) Quasi-peak Quasi-peak Quasi-peak Quasi-peak
dBuV/m dBpV/m dBuV/m dBuV/m

30-88 50.0 40.0 40.0 30.0
88-216 54.0 435 43.5 33.1

216-230 56.9 46.4 46.0 35.6

230-960 57.0 47.0 47.0 37.0

960-1000 60.0 49.5 54.0 43.5

Notes: 1. The lower limit shall apply at the transition frequencies.
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6 Test Arrangements

6.1 Conducted Emissions from Power Ports

a. For the table-top EUT is placed on a 0.8 meter insulation table; for the floor standing EUT shall be insulated (by insulation
of 12 mm) from the horizontal reference ground plane. The EUT is placed 0.4 meters from the conducting wall of the
shielded room with EUT being connected to the power mains through a line impedance stabilization network (LISN).
Other support units are connected to the power mains through another LISN. They provide coupling impedance for the
measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted interference.

c. The test results of conducted emissions at mains ports are recorded of six worst margins for quasi-peak (mandatory)
[and average (if necessary)] values against the limits at frequencies of interest unless the margin is 20 dB or greater.

Note: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP) and average
detection (AV) at frequency 0.15MHz-30MHz.

Non-conductive
tabile

Rear of EUT to be flush with
rear of table top

Typical spacing

\

il

0,8m
Bonded to horizontal ground | " I *
reference plane ml
Termination
—=] IIL__
[~ 48
6 4 I
F TR, VR S b
] ¥ )_’_‘_A_YI% 08m 4
0.4 rnfto verﬁca{ ground P Enndgd'fb horizontal
reference plane grounid reference
4 e

‘erfical ground reference plane

For the actual test configuration, please refer to the related Iltem — Photographs of the Test Configuration.
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Radiated Emissions up to 1 GHz

For the table-top EUT is placed on a 0.8 meter to the top of rotating table; for the floor standing EUT shall be insulated

(by insulation of 12 mm) from the horizontal reference ground plane. The rotating table is rotated 360 degrees to

determine the position of the highest radiation. If the equipment requires a dedicated ground connection, this shall be

provided and bonded to the RGP.

. The EUT was set 10 METERS FOR 30 MHZ TO 1 GHZ away from the interference-receiving antenna, which was

mounted on the top of a variable-height antenna tower.

. The antenna is a broadband antenna, and its height is varied from one meter to four meters above the ground to

determine the maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to

make the measurement.

. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to heights
from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum

reading.

. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum hold mode

when the test frequency is up to 1 GHz.

Note: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for quasi-peak detection

(QP) at frequency up to 1GHz.

Typical spacing
1

DE&m

Connector height

For the actual test configuration, please refer to the related Iltem — Photographs of the Test Configuration.
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7 Test Results of Test Item
7.1 Conducted Emissions from Power Ports
Mode A
N Detector Function & Quasi-Peak (QP) /
Frequency Range 150 kHz ~ 30 MHz Resolution Bandwidth | Average (AV), 9kHz
Input Power 240 Vac, 60 Hz Envanmental 21°C, 72% RH
Conditions
Tested by Hermes Lin
Phase Of Power : Line (L)
Frequency |[Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.19297 10.06 51.13 50.89 61.19 60.95 79.00 66.00 -17.81 -5.05
2 0.52109 10.06 45.75 38.71 55.81 48.77 73.00 60.00 -17.19 -11.23
3 0.72031 10.07 45.01 36.65 55.08 46.72 73.00 60.00 -17.92 -13.28
4 0.77891 10.07 45.48 36.59 55.55 46.66 73.00 60.00 -17.45 -13.34
5 0.90781 10.08 43.40 35.27 53.48 45.35 73.00 60.00 -19.52 -14.65
6 1.02734 10.08 43.25 33.41 53.33 43.49 73.00 60.00 -19.67 -16.51
7 2.50000 10.15 45.42 32.17 55.57 42.32 73.00 60.00 -17.43 -17.68
8 6.22656 10.25 44.61 35.84 54.86 46.09 73.00 60.00 -18.14 -13.91
9 14.84766 10.41 54.14 47.48 64.55 57.89 73.00 60.00 -8.45 -2.11
Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value
. AN
S A VAN
Report No.: CIBEDU-WTW-P22060391 Page No. 15/21 Report Format Version: 7.1.0
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Frequency Range 150 kHz ~ 30 MHz ggts%ﬁtjc;iroiuggtr:g\r/]vi%th g\llje?ri;e(ili/g?ggljz
Input Power 240 Vac, 60 Hz Envanmental 21°C, 72% RH
Conditions
Tested by Hermes Lin
Phase Of Power : Neutral (N)
Frequency |[Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.19297 10.07 51.49 45.91 61.56 55.98 79.00 66.00 -17.44 -10.02
2 0.51328 10.07 46.02 37.58 56.09 47.65 73.00 60.00 -16.91 -12.35
3 0.71250 10.08 45.32 38.03 55.40 48.11 73.00 60.00 -17.60 -11.89
4 0.78672 10.08 45.26 36.59 55.34 46.67 73.00 60.00 -17.66 -13.33
5 2.48828 10.16 47.90 33.16 58.06 43.32 73.00 60.00 -14.94 -16.68
6 6.18750 10.26 44.73 36.35 54.99 46.61 73.00 60.00 -18.01 -13.39
7 14.71094 10.42 51.83 44.82 62.25 55.24 73.00 60.00 -10.75 -4.76
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

= [

MW A

v
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7.2 Radiated Emissions up to 1 GHz
Mode A
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e
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1S :

Frequency Range 30 MHz ~ 1 GHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP), 120 kHz

Input Power 240 vdc

Environmental
Conditions

25°C, 66% RH

Tested By Wesley Lin

Antenna Polarity & Test Distance : Horizontal at 10 m

Erequenc Emission Limit Marain Antenna Table Raw Correction
No (IC\J/IHZ) y Level (dBuV/m) (dlg) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 31.41 20.88 QP 40.00 -19.12 3.14H 144 39.89 -19.01
2 42.08 25.05 QP 40.00 -14.95 3.38H 349 42.68 -17.63
3 133.26 30.34 QP 43.50 -13.16 400H 91 48.46 -18.12
4 156.49 30.50 QP 43.50 -13.00 3.01H 7 47.20 -16.70
5 224.25 27.69 QP 46.40 -18.71 3.71H 351 47.21 -19.52
6 310.44 25.28 QP 47.00 -21.72 400 H 38 40.78 -15.50
Remarks:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier Factor (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
Level
{dBuVim)
a0-
70
60
50
40
3 4 .
30 2 - &
1
2
10
0~ 1 1
30 100 1000
Frequency (MHz)
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Frequency Range

30 MHz ~ 1 GHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP), 120 kHz

Environmental

Input Power 240 Vdc o 25°C, 66% RH
Conditions
Tested By Wesley Lin
Antenna Polarity & Test Distance : Vertical at 10 m
Frequency Emission Limit Margin Antgnna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 31.75 37.67 QP 40.00 -2.33 1.82V 149 52.36 -14.69
2 35.82 33.27 QP 40.00 -6.73 1.00V 330 47.92 -14.65
3 55.56 28.42 QP 40.00 -11.58 1.03V 81 41.43 -13.01
4 72.68 27.68 QP 40.00 -12.32 228V 350 43.59 -15.91
5 146.79 31.84 QP 43.50 -11.66 111V 68 44.58 -12.74
6 222.51 33.40 QP 46.40 -13.00 1.00V 194 49.22 -15.82
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

— Pre-Amplifier Factor (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value

Level
(dBuVim)

80~
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60

50

40 -

30

n
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8 Pictures of Test Arrangements
8.1 Conducted Emissions from Power Ports
Mode A
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8.2 Radiated Emissions up to 1 GHz
Mode A
el et T
| Ll
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9 Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to provide our best

service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC recognized accredited test firms and
accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@bureauveritas.com
Web Site: http://ee.bureauveritas.com.tw

The address and road map of all our labs can be found in our web site also.

- END ---
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Switching Power Supply

AcBel

FSM043, FSM044

FSMO005, R1CA2202E, FSM010, R1CA2162D, R1CA2162E, R1CA2202H
Engineering sample

AcBel Polytech Inc.

2023/2/9 ~ 2023/2/15

47 CFR FCC Part 15, Subpart B, Class A
ANSI C63.4:2014

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch,

and found compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under

Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the sample’s EMC

characteristics under the conditions specified in this report.
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The test items that the EUT need to perform in accordance with its interfaces, evaluated functions, are as follows:

Standard / Clause Test ltem Result Remark
e Minimum passing Class A margin is
FCC Part 15.107 Conducted Emissions from Power Ports Pass -14.04 dB at 0.52291 MHz
. . Minimum passing Class A margin is
FCC Part 15.109 Radiated Emissions up to 1 GHz Pass -7 75 dB at 69.77 MHz

Note: Determining compliance based on the results of the compliance measurement, not taking into account

measurement instrumentation uncertainty.

21 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as

specified in CISPR 16-4-2;

Expanded Uncertainty

Maximum allowable

Measurement Specification (k=2) uncertainty
(%) (%)
Conducted Emissions from Power Ports 9 kHz ~ 30 MHz 3.00dB 3.4 dB (Ukispr)
. L 3m: 5.44 dB
Radiated Emissions up to 1 GHz 30 MHz ~ 1 GHz 10m: 4.02 dB 6.3 dB (Ukispr)

The other instruments specified are routine verified to remain within the calibrated levels, no measurement uncertainty is

required to be calculated.

2.2 Supplementary Information

There is not any deviation from the test standards for the test method, and no maodifications required for compliance.
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3 General Information
3.1 Description of EUT

Product Switching Power Supply
Brand AcBel
Test Model FSM043, FSM044
Series Model FSMO005, R1CA2202E, FSM010, R1CA2162D, R1CA2162E, R1CA2202H
Model Difference Refer to note as below
Sample Status Engineering sample
Operating Software N/A
Power Supply Rating Refer to note as below
Accessory Device N/A
Data Cable Supplied N/A

Note:

1. This report is issued as a supplementary report to BV CPS report no.: FDBEDU-WTW-P22060391. The differences
compared with the original report are listed as below. Therefore, the EUT is re-tested in this report.

+ Add new PCB_type B (collocate Inlet (on board) and Inlet (with wired))
+ Add new models for air blow backward

2. The EUT is a Switching Power Supply (AC/DC 3-pin) and it has several models, which are identical to each other
except for the following: (Additional model as shaded area)

3.  Model Rating Transformer PCB5
Input: 100-127V~, 50/60Hz,12A
200-240V~, 50/60Hz,10A OR
240Vdc, 10A
Output:
FOR 200-240V~: +12.2V/164A & +12Vsb/3A
Max. OUTPUT POWER:2000W
FSMO05, For 220-240V~ OR 240Vdc: +12.2V/164A Max. & +12Vsb/ 3.0A Max
R1CA2202E Maximum Output Power=2000W
For 208-219V~: +12.2V/155A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1900W
For 200-207V~: +12.2V/148A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1800W
For 100-127V~: +12.2V/82A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1000W
Input: 100-127V~, 50/60Hz,12A
200-240V~, 50/60Hz,10A OR
240Vdc, 10A
FSMO010, Output:
R1CA2162D For 200-240V~ and 240Vdc: +12.2V/132A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1600W
For 100-127V~: +12.2V/82A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1000W

R90000-9161I

R90000-9151I
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Model

Rating

Transformer PCB5

FSM043,
R1CA2162E

Input: 100-127V~, 50/60Hz,12A

200-240V~, 50/60Hz,10A OR

240Vdc, 10A
Output:
For 200-240V~ and 240Vdc: +12.2V/132A Max. & +12Vsb/3.0A Max.

Maximum Output Power=1600W
For 100-127V~: +12.2V/82A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1000W

R90000-9151I

FSM044,
R1CA2202H

Input: 100-127V~, 50/60Hz,12A
200-240V~, 50/60Hz,10A OR
240Vdc, 10A
Output:
FOR 200-240V~: +12.2V/164A & +12Vsb/3A
Max. OUTPUT POWER:2000W
For 220-240V~ OR 240Vdc: +12.2V/164A Max. & +12Vsb/ 3.0A Max
Maximum Output Power=2000W
For 208-219V~: +12.2V/155A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1900W
For 200-207V~: +12.2V/148A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1800W
For 100-127V~: +12.2V/82A Max. & +12Vsb/3.0A Max.
Maximum Output Power=1000W

R90000-9161I

During the test, Model:

FSMO043, FSM044 were selected as the representative models for the test.

3.2 Primary Clock Frequencies of Internal Source

The highest frequency generated or used within the EUT or on which the EUT operates or tunes is 50-80kHz, provided by

AcBel Polytech Inc., for detailed internal source, please refer to the manufacturer's specifications.

3.3 Features of EUT

The tests reported herein were performed according to the method specified by AcBel Polytech Inc., for detailed feature
description, please refer to the manufacturer's specifications or user's manual.
Please refer to appendix of the report if the applicant has provided additional descriptions of the EUT.
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3.4 Operating Modes of EUT and Determination of Worst Case Operating Mode

The EUT has been pre-tested under following test modes.
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Test Condition
Mode |Conducted Emissions from Power Ports
1 EUT_FSMO044 with full load + Input Power(240 Vdc)
2 EUT_FSMO043 with full load + Input Power(240 Vdc)
3 EUT_FSMO044 with full load + Input Power(120 Vac, 60 Hz)
4 EUT_FSMO044 with full load + Input Power(240 Vac, 60 Hz)

Note: The worst case is that mode 3 is shown in bold.

Mode |Radiated Emissions up to 1 GHz
1 EUT_FSMO044 with full load + Input Power(240 Vdc)
2 EUT_FSMO043 with full load + Input Power(240 Vdc)
3 EUT_FSMO044 with full load + Input Power(120 Vac, 60 Hz)

Note: The worst case is that mode 3 is shown in bold.

Test mode is presented in the report as below.

Test Condition
Mode |Conducted Emissions from Power Ports
A EUT_FSMO044 with full load + Input Power(120 Vac, 60 Hz)
Mode |Radiated Emissions up to 1 GHz
A EUT_FSMO044 with full load + Input Power(120 Vac, 60 Hz)
Report No.: FDBEDU-WTW-P22060391A R1 Page No. 8 /21 Report Format Version: 7.1.0

Reference No.: BEDU-WTW-P22110434
Cancels and replaces the report No.: FDBEDU-WTW-P22060391A R1 dated 2023/1/10



3.5 Test Program Used and Operation Descriptions

FUVE

%, A
(3
>
m

1828

BUREAU

syLl

Connected a resister load with EUT and installed load and EUT into a metal case and then set the EUT under full resistor

load.

3.6 Connection Diagram of EUT and Peripheral Devices

B (Metal case)

A(LOAD)

AC

....................

Configuration of Peripheral Devices and Cable Connections

3.7
ID Product Brand Model No. Serial No. FCC ID Remarks
A LOAD N/A N/A N/A N/A Supplied by applicant
B METAL CASE N/A N/A N/A N/A Supplied by applicant
L Length | Shielding Cores
ID Cable Descriptions Qty. Remarks
(m) (Yes/No) (Qty.)
1 AC/DC power(3pin) cable 1 1.8 No 0 Provided by Lab

Report No.: FDBEDU-WTW-P22060391A R1
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4 Test Instruments

The calibration interval of the all test instruments are 12 months and the calibrations are traceable to NML/ROC and

NIST/USA.
4.1 Conducted Emissions from Power Ports
Description i i
Ipti Model No. Serial No. Calibrated Callbrgted
Manufacturer Date Until
;‘;SSt Receiver ESR3 102413 2023/2/7 2024/2/6
Ililgg ENV216 101197 2022/7/5 2023/7/4
'F-{'gg‘ ENV216 101195 2022/8/1 2023/7/31
LISN NNLK8129 8129229 2022/6/8 2023/6/7
Schwarzbeck
DCLISN NNLK 8121 8121-808 2022/4/29 | 2023/4/28
Schwarzbeck
LISN NNLK 8121 8121-731 2022/5/26 | 2023/5/25
Schwarzbeck
LISN NNLK 8121 8121-00759 2022/8/118 | 2023/8/17
Schwarzbeck
Iﬁalgg ENV216 101196 2022/5/24 | 2023/5/23
LISN
VA 3825/2 9504-2359 2022/8/2 2023/8/1
DeaoN ESH3-Z6 844950/018 2022/8/2 | 2023/8/1
LISN
VA 3825/2 9204-1964 202206117 | 2023/6/16
Do ESH3-Z6 100219 2022/8/2 | 2023/8/1
Coupling/Deoupling Network CDNE-M2 00097 2022/6/1 2023/5/31
Schwarzbeck
Coupling/Dcoupling Network CDNE-M3 00091 2022/6/1 2023/5/31
Schwarzbeck
?gg‘égg/ Deoupling Network CDN A201A 44601 2022/112/14 | 2023/12/13
RF Coaxial Cable 5D-FB Cable-CO3-01 2022/9/14 | 2023/9113
ommate

gﬁf”“ator STI02-2200-10 NO.3 2022/10/21 | 2023/10/20
High Voltage Probe TK9420 00982 2022112114 | 2023/112/13
Schwarzbeck
50 ohm terminal
2o o, 0900510 E1-011286 2022/9119 | 2023/9/18
50 ohm terminal
VAN 0900510 E1-011285 2022/9119 | 2023/9/18
50 Ohms Terminator
N 0900510 E1-01-299 2023/1/05 | 2024/1/04
Isolation Transformer D-65396 017 2022/9/8 2023/917
Erika Fiedler
Software
Sonwar Cond_V7.3.7.4 NA NA NA
Notes:

1. The test was performed in Linkou Conduction 3.
2. The VCCI Site Registration No. C-10274.
3. Tested Date: 2023/2/9
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4.2 Radiated Emissions up to 1 GHz
Descripti i i
escription Model No. Serial No. Calibrated Cahbre.ated

Manufacturer Date Until
Bi-log Broadband Antenna VULBS168 9168-1213 2022/10/20 | 2023/10/19
Schwarzbeck 9168-1214 2022/10/20 | 2023/10/19
Coupling/Dcoupling Network CDNE-M2 00097 2022/6/1 2023/5/31
Schwarzbeck CDNE-M3 00091 2022/6/1 2023/5/31

ifi 2 20221217 | 2023/2/1

Pre_Amplifier EMCO135 980326 022/2/ 023/2/16
EMCI 980327 2022/2117 | 2023/2/16
RF Coaxial Cable MR-600 Cable-CH8-01 2022/9/23 | 2023/9/22
JYEBAO Cable-CH8-02 2022/9/23 | 2023/9/22
RF Coaxial Cable 8D-FB Cable-CH8-03 2022/9/23 | 2023/9/22
Pacific
Software Radiated V8.7.08 N/A N/A N/A
BVADT —Vo-f
Test Receiver £SR3 102983 2022/5/30 | 2023/5/29
R&S 102984 2022/6/10 2023/6/9
Tower MF7802 MF780208105 N/A N/A
Max Full.
Turn Table & Tower MF7802 MF7802121 N/A N/A
Max Full.
Notes:

1. The test was performed in Linkou 10M Chamber (Chamber 8). The test site validated date: 2022/8/27 (NSA).
2. The VCCI Site Registration No. R-12946.

3. Tested Date: 2023/2/15
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5 Limits of Test Items
5.1 Conducted Emissions from Power Ports
Class A (dBuV) Class B (dBuV)
F MH
requency (MHz) Quasi-peak Average Quasi-peak Average
0.15-0.5 79 66 66 - 56 56 - 46
0.50-5.0 73 60 56 46
5.0-30.0 73 60 60 50

Notes: 1. The lower limit shall apply at the transition frequencies.

5.2

2. The limit decreases linearly with the logarithm of the frequency in the range of 0.15 to 0.50 MHz.

Radiated Emissions up to 1 GHz

Emissions radiated outside of the specified bands, shall be according to the general radiated limits as following:

Radiated Emissions Limits at 10 meters (dBuV/m)

Frequencies FCC 15B, FCC 15B,
(MHz) Class A Class B CISPR 22, Class A CISPR 22, Class B
30-88 39.1 29.5
88-216 43.5 33.1 40 30
216-230 46.4 35.6
230-960 47 37
960-1000 49.5 43.5
Radiated Emissions Limits at 3 meters (dBuV/m)
Frequencies FCC 15B, FCC 15B,
(MHz) Class A Class B CISPR 22, Class A CISPR 22, Class B
30-88 49.5 40.0
88-216 54.0 43.5 50.5 40.5
;;g'gzg 56.9 46.0
57.5 47.5
960-1000 60.0 54.0

Notes: 1. The lower limit shall apply at the transition frequencies.
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6 Test Arrangements
6.1 Conducted Emissions from Power Ports

a. Forthe table-top EUT is placed on a 0.8 meter insulation table; for the floor standing EUT shall be insulated (by insulation
of 12 mm) from the horizontal reference ground plane. The EUT is placed 0.4 meters from the conducting wall of the
shielded room with EUT being connected to the power mains through a line impedance stabilization network (LISN).
Other support units are connected to the power mains through another LISN. They provide coupling impedance for the
measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted interference.

c. The test results of conducted emissions at mains ports are recorded of six worst margins for quasi-peak (mandatory)
[and average (if necessary)] values against the limits at frequencies of interest unless the margin is 20 dB or greater.

Note: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP) and average
detection (AV) at frequency 0.15MHz-30MHz.

Neon-conductive
tabie

Rear of EUT to be flush with Typical spacing

rear of table top

Bonded to horizontal ground { | i /
reference plane

Termination

e | 2
1| 1L 4%

¥ ' )

Connetior £ E PN S TS~
height P LB m
0,4 m to vertical ground I A

reference plane Insulation grourid reference

/ ’p{ﬂne

‘Verfical ground reference plane

For the actual test configuration, please refer to the related Item — Photographs of the Test Configuration.
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6.2 Radiated Emissions up to 1 GHz

a. For the table-top EUT is placed on a 0.8 meter to the top of rotating table; for the floor standing EUT shall be insulated
(by insulation of 12 mm) from the horizontal reference ground plane. The rotating table is rotated 360 degrees to
determine the position of the highest radiation. If the equipment requires a dedicated ground connection, this shall be
provided and bonded to the RGP.

b. The EUT was set 10 meters away from the interference-receiving antenna, which was mounted on the top of a variable-
height antenna tower.

c. The antenna is a broadband antenna, and its height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to heights
from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum hold mode
when the test frequency is up to 1 GHz.

Note: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for quasi-peak detection
(QP) at frequency up to 1GHz.

Typical spacing
]

0&m

Connector height

Insukation

For the actual test configuration, please refer to the related Item — Photographs of the Test Configuration.
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7 Test Results of Test Item
7.1 Conducted Emissions from Power Ports
Mode A
- Detector Function & Quasi-Peak (QP) /
Frequency Range 150 kHz ~ 30 MHz Resolution Bandwidth |Average (AV), 9kHz
Input Power 120 Vac, 60 Hz Sicnmental 21°C, 75% RH
Conditions
Tested by Perry Yang
Phase Of Power : Line (L)
Frequency |[Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.26200 10.06 45.60 40.67 55.66 50.73 79.00 66.00 -23.34 | -15.27
2 0.52291 10.07 43.48 35.89 53.55 45.96 73.00 60.00 -19.45 | -14.04
3 0.59600 10.07 41.59 31.29 51.66 41.36 73.00 60.00 -21.34 | -18.64
4 0.72687 10.06 42.62 33.66 52.68 43.72 73.00 60.00 -20.32 | -16.28
5 0.91200 10.06 39.64 30.33 49.70 40.39 73.00 60.00 -23.30 | -19.61
6 20.77200 10.63 39.72 32.22 50.35 42.85 73.00 60.00 -22.65 | -17.15
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuV
T30 —,

20—

0|

PK Trace [~
R
|

QP Limit
CAV Limit

TO—|

o

B0 —|

® QF  Value
1
30.00
MHz
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D r Function i-Peak (QP
Frequency Range 150 kHz ~ 30 MHz thsi(i:::ionuB::\gwi%th g\?:rsagee(iv(),QQIzl-/lz
Input Power 120 Vac, 60 Hz (E:“""?T‘me“ta' 21°C, 75% RH
onditions
Tested by Perry Yang
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.19367 10.05 47.62 41.00 57.67 51.05 79.00 66.00 -21.33 -14.95
2 0.52706 10.07 43.79 35.50 53.86 45.57 73.00 60.00 -19.14 -14.43
3 0.72000 10.06 42.69 34.05 52.75 4411 73.00 60.00 -20.25 -15.89
4 0.90800 10.06 40.36 30.97 50.42 41.03 73.00 60.00 -22.58 -18.97
5 6.27200 10.24 39.20 30.19 49.44 40.43 73.00 60.00 -23.56 -19.57
6 20.96607 10.70 41.98 34.44 52.68 45.14 73.00 60.00 -20.32 -14.86
Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value

B0

TO—|

o

CAV Limit |

® QF  Value
' 1
10.00 30.00
MHz
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Frequency Range 30 MHz ~ 1 GHz

Detector Function &
Resolution Bandwidth

Quasi-Peak (QP), 120 kHz

Environmental

Input Power 120 Vac, 60 Hz c e 19°C, 63% RH
onditions
Tested By Bob Lin
Antenna Polarity & Test Distance : Horizontal at 10 m
Frequency Emission Limit Margin Antt.anna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 69.63 20.46 QP 40.00 -19.54 3.13H 302 39.79 -19.33
2 138.94 22.37 QP 40.00 -17.63 1.79H 134 39.43 -17.06
3 169.54 25.27 QP 40.00 -14.73 3.96 H 339 42.00 -16.73
4 253.35 20.06 QP 47.00 -26.94 1.67H 74 37.05 -16.99
5 320.92 20.08 QP 47.00 -26.92 3.82H 310 34.80 -14.72
6 376.70 19.78 QP 47.00 -27.22 3.40H 188 33.19 -13.41
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier Factor (dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value

Level
{dBu¥/m)

80~

LI

5-}— e —

30+

40
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Detector Function & .
Frequency Range 30 MHz ~ 1 GHz Resolution Bandwidth Quasi-Peak (QP), 120 kHz
Input Power 120 Vac, 60 Hz SRR 19°C, 63% RH
Conditions
Tested By Bob Lin

Antenna Polarity & Test Distance : Vertical at 10 m

Frequenc Emission Limit Marain Antenna Table Raw Correction
No (I?IIHz) y Level (dBuV/m) (dg) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 34.95 19.74 QP 40.00 -20.26 1.73V 210 38.34 -18.60
2 69.77 32.25 QP 40.00 -7.75 246V 322 51.73 -19.48
3 146.11 24.26 QP 40.00 -15.74 1.19V 318 40.84 -16.58
4 167.60 21.48 QP 40.00 -18.52 230V 283 37.93 -16.45
5 251.32 21.66 QP 47.00 -25.34 1.1V 78 39.05 -17.39
6 375.58 20.48 QP 47.00 -26.52 207V 134 34.33 -13.85
Remarks:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)
— Pre-Amplifier Factor (dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value
Level
{dBuV/m)
80-
70-|-
BO-|-
Su wt et S N S ES—S S W— S———
4 3 | S S S ——
20~ L = - 5_ - e
20 II ! | | I v, SR, S :
10_ | { i 1 I ] |
TR |
30 100 1000
Frequency [MHz)
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8 Pictures of Test Arrangements

8.1 Conducted Emissions from Power Ports

Mode A
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8.2 Radiated Emissions up to 1 GHz
Mode A
| B r b
? ) e
Report No.: FDBEDU-WTW-P22060391A R1 Page No. 20/ 21 Report Format Version: 7.1.0

Reference No.: BEDU-WTW-P22110434
Cancels and replaces the report No.: FDBEDU-WTW-P22060391A R1 dated 2023/1/10



7
[ 549’

‘a
(3 £
>
m

1828

BUREAU

Sy

9 Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to provide our best
service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC recognized accredited test firms and
accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@bureauveritas.com
Web Site: http://ee.bureauveritas.com.tw

The address and road map of all our labs can be found in our web site also.

---END ---
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