
Approval Sheet 

Model No. : FSE052 Option 00CG 
MKT Model No.   : R1CA2801A Option P00C 
Hardware Rev.   ：A04

Software  Rev.    ：APM12V0100 

Customer 
Customer PN 

Approval by :     Smith  Lu 

Prepare by : Sonia Chuang 

Date: 09/02/2021 

ailing.chuang
抽換

ailing.chuang
打字機文字

ailing.chuang
打字機文字
(SLicon Drive IC (L/T 超過24W)需導入second source ADI)-20210903

liangfaa
阿法

bob.hsu
Bob.Hsu



Approval Sheet History Log 
DATE SECTION ISSUE/DESCRIPTION 

2020/11/24  Original release 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 

102319
打字機
2021/09/02                            Change HW revision from A03 to A04 due to  add 
                                              Drive IC alternative source.   



 
 
 
 

Contents 
 
 

1. Specification 
 

2. Mechanical Outline Drawing 
 
3. I/O Label Drawing 

 
4. Carton Drawing 

 
5. Safety 

 



 
 
 
 

 
 
 
 

Specification 



ACBEL CONFIDENTIAL 

PAGE 1 OF 24  
R1C Series 

 

 

 

 

 

Release Date: 2014/11/30 

Released by: Johnny Ho 

Change Date: 2020/05/04 

Changed by: Ruei Zong 

 

ACBEL POLYTECH INC. 

 

 

R1C Series 800W 
Power Module Specification 

 

Model Number: R1CA2801A-P Series 

AcBel PN: FSE052-00CG 

                        
80Plus Platinum Compliant 

 

Note: Outward Airflow 

 

 

 

Revision: A00 



ACBEL CONFIDENTIAL 

PAGE 2 OF 24  
R1C Series 

REVISION LOG 

 
DATE SECTION REVISION ISSUE / DESCRIPTION 

2020/05/04  A00 Reference from FSE052-000G Rev A07 

2020/05/04 2.1.6  Modify Holdup time is from 16mS to 12mS. 

 2.1.7  
The efficiency should be allowed 0.5% tolerance for MP 

stage. 

 2.2.1  
AC line voltage shall be reduced from 90VAC/60Hz to 

0VAC at constant rate 1 V/secs. 

 2.2.2  
AC line voltage shall be increased from 0VAC to 

90VAC/60Hz at constant rate 1 V/secs 

 2.3.4  For dynamic condition +12V min loading is 2A. 

 2.3.6  

The fan start when standby mode over 2A load, the 

+12Vsb output ripple noise should be reference to +240 

mVp-p. 

 3  

Delay from PSON# de-asserted to power supply turning 

off(Minimum Load):TBD ms 

Delay from PSON# de-asserted to power supply turning 

off(Maximum Load):15 ms 

 4.1  Logic level high (power supply OFF)from 2.7V to 2.0V. 

 4.2  Power down delay: Tpwok_off form Max 200ms to N/A. 

 4.3  Logic level high voltage, Isink=50 A form Min 2.4V to 0V. 

 5.3  Over Voltage Limits Max(V)form 14.5V to 15V. 
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1. GENERAL SCOPE 
This specification describes the performance characteristic of an 800W hot swappable AC-DC 

switching power supply module with a +12V main DC output and a +12Vsb auxiliary output. 

The power supply shall be able to operate as a single supply or in an N+1 parallel hot-plug 

able operation with active load sharing in an N+1 redundant configuration. 

 

2. ELETRICAL PERFORMANCE 
This Chapter describes the electrical requirements and performance compliances of 

R1CA2801A-P power supply. 

 

2.1 POWER INPUT SPECIFICATION 

 

2.1.1 AC Input Voltage 

The power supply must operate within all specified limits over the following input voltage 

range. Harmonic distortion of up to 10% THD must not cause the power supply to go out of 

specified limits. 

 

PARAMETER MIN RATED MAX Brown Out Brown In 

Voltage (115) 90Vrms 100-127Vrms 140Vrms 75Vac+/-4V 85Vac+/-4V 

Voltage (230) 180Vrms 200-240Vrms 264Vrms   

Frequency 47Hz  63Hz   

 

2.1.1.1 HVDC Input Voltage 

The power supply supports High Voltage Direct Current (HVDC) input over the C14 Inlet. 

Allowed HVDC input range as shown in below table. The power supply shall operate 

within all specified limits, when HVDC input meet requirements defined in this chapter.  

 

PARAMETER MIN RATED MAX Brown Out Brown In 

HVDC (240) 180VDC 200-240VDC 300VDC 170VDC 170VDC≦VDC < 180 VDC 

 

2.1.2 Inrush Current 

The power supply must meet inrush requirements for any rated AC voltage; during turn on 

at any phase of AC voltage, during a single cycle AC dropout condition, during repetitive 

ON/OFF cycling of AC, and over the specified temperature range (Top). The peak inrush 

current shall be less than the ratings of its critical components (including input fuse, bulk 

rectifiers, and surge limiting device), but shall not exceed 35A in general. 
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2.1.3 Input Current 

The maximum input current defines the maximum possible input current to ensure the 

proper function of the power supply to meet all defined specifications. 

 

Input Max Current 

100Vac – 127Vac 10A 

200Vac – 240Vac 5A 

240Vdc 5A 

 

2.1.4 Input Power Factor Correction 

The input Power Factor shall be greater than values defined in below table at power 

supply’s rated output, and meet Energy Star® requirements. 

Output power 10% load 20% load 50% load 100% load 

Power factor >0.90 >0.95 >0.95 >0.98 

Tested at 230VAC, 50Hz and 115VAC, 60Hz. 

 

2.1.5 Harmonic 

The harmonic input current defined in below table with various loading conditions which 

tested at 25 deg. C ambient condition. The input voltages are 115VAC/50Hz and 

230VAC/60Hz. 

Load Condition 10%  20% 50% 100% 

115VAC 10% 10% 5% 5% 

230VAC 15% 10% 10% 5% 

 

2.1.6 AC line dropout 

An Input line dropout is a transient condition defined as the line input to the power supply 

drops to 0 VAC at any phase of the AC line or DC line, for any length of time. During an 

Input dropout the power supply must meet dynamic voltage regulations requirements. An 

Input line dropout of any duration shall not cause dripping of the control signals and 

protection circuits. If the Input dropout lasts longer than the holdup time, the power 

supply should recover when VIN meets VIN recover and meet all turn on requirements.   

An Input dropout of any length shall not cause any damage to the power supply. 

Holdup time until Power output goes out of regulations 

Loading Main output Standby output 

100% 12mS 25mS 
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2.1.7 Efficiency 

The efficiency should be measured at 230VAC for AC input power modules only according 

to Climate Saver / 80Plus efficiency measurement specifications (CSCI-09-10). FAN power 

loss shall be excluded and need to be deducted from power input. 

 

 Efficiency Std. 10% load 20% load 50% load 100% load 

Platinum 82% 90% 94% 91% 

Note : The efficiency should be allowed 0.5% tolerance for MP stage. 

 

2.1.8 AC Line Transient Specification 

AC line transient conditions shall be defined as “sag” and “surge” conditions.  

“Sag” conditions are also commonly referred to as “brownout”, these conditions will be 

defined as the AC line voltage dropping below nominal voltage conditions.  

“Surge” will be defined to refer to conditions when the AC line voltage rises above nominal 

voltage. 

The power supply shall meet the requirements under the following AC line sag and surge 

conditions. 

 

AC Line SAG and SURGE transient performance. 

AC Line Sag and Surge (10sec interval between each sagging and surging) 

Duration Sag Operating AC voltage Line frequency Performance criteria 

0 to 1/2 AC 

cycle 

95% Nominal AC Voltage 

ranges 

50/60Hz No loss of function or 

performance 

>1 AC cycle >30% Nominal AC Voltage 

ranges 

50/60Hz Loss of function acceptable, 

self-recoverable 

Continues 10% Nominal AC Voltages 50/60Hz No loss of function or 

performance 

0 to 1/2 AC 

cycle 

30% Mid-point of nominal 

AC Voltages 

50/60Hz No loss of function or 

performance 

 

2.1.9 Power Recovery 

The power supply shall recover automatically (auto recover) after an Input power failure. 

Input power failure is defined to be any loss of Input power that exceeds the dropout 

criteria. 

2.1.10 Input Line Leakage Current 

The maximum leakage current to ground for power supply system shall not exceed 3.5mA 

when tested at 230VAC Input voltages. 
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2.1.11 Surge Immunity 

The power supply shall be tested with the system for immunity to AC Unidirectional wave; 

2kV line to ground and 1kV line to line, per EN 55024: 1998/A1: 2001/A2: 2003, EN 

6100-4-5: Edition 1.1: 2001-04. 

The pass criteria include: No unsafe operation is allowed under any condition all power 

supply output voltage levels to stay within proper spec levels; No change in operating state 

or loss of data during and after the test profile No component damage under any 

condition. 

2.2 BROWNOUT 

Power supply shall contain protection circuitry such that the application of an input voltage 

below the minimum specified in section 2.1.3 shall not cause damage to the power supply 

unit nor cause failure of the input fuse and overstress to any other component. In the event 

of shutdown due to extended brownout, the power supply shall automatically restart after 

the AC input is within specified limits. The voltage level between shutdown and recovery shall 

have a minimum of 5 VAC of voltage hysteresis, so that the power supply will not oscillate on 

and off due to voltage change condition. The power supply shall meet dynamic voltage 

regulations (Section 2.3.3) and all turn on requirements or turn off requirements while 

shutdown or recovery. 

 

2.2.1 AC Turn off Requirements 

Power supply shall go to power off state after a slow brownout condition. The brownout 

condition shall be tested with all valid redundant power system configurations using the 

system. While the power system is operating at full rated DC load, the AC line voltage 

shall be reduced from 90VAC/60Hz to 0VAC at constant rate 1 V/secs. Power supply shall 

shutdown at the AC voltage 75VAC±4VAC. 

 

2.2.2 AC Turn on Requirements  

Power supply shall return to normal power up state after a slow recovery condition. The 

recovery shall be test ed in all valid redundant power system configurations. With the test 

loads configured for maximum system DC output in resistive mode, the AC line voltage shall 

be increased from 0VAC to 90VAC/60Hz at constant rate 1 V/secs. Power suppl y shall turn up 

at th e AC voltage 85VAC±4VAC. 
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2.3 POWER OUTPUT SPECIFICATION 

2.3.1 Output Power/Currents 
The following table defines the power and current rating of the 800W power supply.  

Voltage VAC Mini Max Peak 

+12V main 100-240 0.5A 66.7A 86.7A 

+12Vsb  0.1A 3A 3.9A 

 
1. Maximum continuous total DC output power should not exceed 800W. 
2. Maximum peak total DC output power should not exceed 1120W. 

 

2.3.2 Peak Power Condition 

The power supply shall meet the following peak power conditions. 

 
 

Parameter MIN NOM MAX Condition 

OPP 140% 145% 150% Keep 100uS at least 

OCP2 125% 133% 140% Keep 50mS at least 

OCP1 115% 120% 125% Keep 10Sec at least 

OCW 105% 110% 115% Continue 

Rated 0%  100% Continue 

 

1. Peak power condition shall be following the peak power table as specify from the above. 

After exceeding the max. peak power threshold of TOFF_PEAK, the power supply will shut 

down in a OPP state, and according warning and failures will be reported. 
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2. The warning signal (OCW) will send to system during 105% - 115% of maximum load, 

and shuts down after follow by the specified condition. 

3. The OPP shall be kept 100uS at least which included < 20uS of SMBAlert and 80uS at 

least from 12V main rail. 

 

2.3.3 Voltage Regulation 

The power supply shall stay within the following voltage limits when operating at steady 

state and dynamic loading conditions. These limits include the peak-peak ripple/noise 

conditions specified in paragraph 2.2.5. All outputs are measured with reference to the 

return remote sense (ReturnS) signal. 

 

Parameter MIN NOM MAX Units Tolerance 

+12V +11.40 +12.00 +12.60 Vrms +/-5% 

+12Vsb +11.40 +12.00 +12.60 Vrms +/-5% 

 

2.3.4 Dynamic Loading 

The power supply shall operate within specified limits and meet regulation requirements 

for step loading and capacitive loading specified below. 

The load transient repetition rate shall be tested between 50Hz to 5kHz at duty cycles 

ranging from 10%-90%. The load transient repetition rate is only a test specification. The Δ 

step load may occur anywhere within the MIN load and the MAX load. 

 

Output △Step Load Size Load Slew Rate Capacitive Load 

+12V 60% of max load 0.5 A/µs 1,000 µF 

+12Vsb 1.0A 0.5 A/µs 1,000 µF 

Note: For dynamic condition +12V min loading is 2A. 

 

2.3.5 Capacitive Loading 

The power supply shall meet all requirements with the following capacitive loading ranges. 

 

Output MIN MAX Units 

+12V 500 36,000 µF 

+12Vsb 20 3,100 µF 

 

 

 

 

 



ACBEL CONFIDENTIAL 

PAGE 9 OF 24  
R1C Series 

2.3.6 Ripple and Noise 

Ripple and Noise shall be measured over a Bandwidth of 20MHz at the power supply output 

connector, with minimum capacitive load as specified within paragraph 2.2.4 in parallel with 

a 10μF tantalum capacitor (minimum 100mΩESR) and with a 0.1μF ceramic capacitor 

placed at the point of measurement. Maximum allowed ripple/noise output of the power 

supply is defined in table below. 

 

+12V +12Vsb 

120 mVp-p 120 mVp-p 

Note : The fan start when standby mode over 2A load, the +12Vsb output ripple noise 

should be reference to +240 mVp-p. 

 

The test set-up shall be as shown below: 
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3. TIMING REQUIREMENTS 
These are the timing requirements for the power supply operation. The output voltages must 

rise from 10% to within regulation limits (Tvout_rise) within 5 to 70ms, and 1 to 25ms for 

12Vsb. All main outputs must rise monotonically. Table below shows the timing requirements 

for the power supply begin turned n and off via the AC input, with PSON held low and the 

PSON signal, with the AC input applied. 

 

Item Description MIN MAX Units 

Tvout rise Output voltage rise time for 12V main output 5 70 ms 

 Output voltage rise time for 12Vsb output 1 25 ms 

 

Turn On/Off Timing 

Item Description MIN MAX UNITS 

T sb_on_delay 
Delay from ac begin applied to 12Vsb begin 
within regulation. 

 1500 ms 

T ac_on_delay 
Delay from AC begin applied to all output 
voltage begin within regulation. 

 3000 ms 

T out_holdup 
Time all output voltages stay within 
regulation after loss of AC.  

17  ms 

T pwok_holdup 
Delay from loss of AC to de-assertion of 
PWOK. 

16  ms 

T pson_off_delay 
Delay from PSON# de-asserted to power 
supply turning off(Minimum Load) 

 TBD ms 

T pson_off_delay 
Delay from PSON# de-asserted to power 
supply turning off(Maximum Load) 

 15 ms 

T pson_on_delay 
Delay from PSON# active to output voltages 
within regulation limits. 

5 400 ms 

T pson_pwok 
Delay from PSON# de-active to PWOK begins 
de-asserted. 

 5 ms 

T pwok_on 
Delay from output voltages within regulation 
limits to PWOK asserted at turn on. 

100 500 ms 

T pwok_off 
Delay from PWOK de-asserted to 12V output 
voltage dropping out of regulation limits. 

1  ms 

T psok_low 

Duration of PWOK begin in the de-asserted 
state during an off/on cycle using AC or the 
PSON# signal. 

100  ms 

T sb_vout 
Delay from 12Vsb begin in regulation to O/Ps 
begin in regulation at AC turn on. 

50 1000 ms 

T 12VSB_holdup 
Time the 12VSB output voltage stays within 
regulation after loss of AC. 

70  ms 

Turn On/Off Timing (single Power supply) 
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4. CONTROL AND INDICATOR FUNCTIONS 
The following section defines the input and output signals from the power supply. 
Signals that can be defined as low true use the following convention: 
Signal# = low true. 

 

4.1 PSON# INPUT SIGNAL (POWER SUPPLY ENABLE) 

The PSON# signal is required to remotely turn on/off the main output of the power supply. 
PSON# is an active low signal that turns on the main output power rail. When this signal is 
not pulled low by the system or left open, the outputs (except the Standby output) turn off. 
PSON# is pulled to a standby voltage by a pull-up resistor internal to the power supply. 

 

PSON# Signal Characteristic 

Signal Type 
Accepts a drain input from the system. Pull-up to 
3.3V located in power supply 

PSON# = Low ON 

PSON# = High or Open OFF 

 MIN MAX 

Logic level low (power supply ON) 0V 0.6V 

Logic level high (power supply OFF) 2.0V 3.46V 

Source current, Vpson = low  4mA 

Power off delay: Tpson_off_delay  5msec 

Power up delay: Tpson_on_delay 5ms 400msec 

PWOK delay: Tpson_pwok  50msec 

 

4.2 POWER OK (PWOK OR PG) BUS 

PWOK is a power good signal and shall be pulled HIGH by the power supply to indicate that 
all outputs are within regulation limits. When any output voltage falls below regulation limits, 
an internal failure or when AC power has been removed for a time sufficiently long, so that 
power supply operation is no longer guaranteed, PWOK will be de-asserted to a LOW state. 
The start of the PWOK delay time shall inhibited as long as any power supply output is in 
current limit. 

PWOK / PG Signal Characteristics 

Signal Type 
A drain output from power supply. 
Pull-up to 3.3V located in the power supply. 

PWOK = High Power OK 

PWOK = Low Power Not OK 

 MIN MAX 

Logic level low voltage, Isink = 4μA 0V 0.4V 

Logic level high voltage, Isource = 200μA 2.4V 3.46V 

Sink current, PWOK = low  400μA 

Source current, PWOK = high  2mA 

PWOK delay: Tpwok_on 100ms 500ms 

PWOK rise and fall time  100μsec 

Power down delay: Tpwok_off  1ms  
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4.3 SMBAlert# Signal 
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 and activate in the 

case of SMBalert_mask setting by user(note). This signal may also indicate the power supply 

is reaching its end of life or is operating in an environment exceeding the specified limits. 

This signal is to be asserted in parallel with LED turning solid Amber or blink Amber. 

Note: There are input UVP、output OCW、OTW assert SMBalert# follow Intel SPEC. 

SMBAlert# Signal Characteristics 

Signal Type (Active Low) 
A drain output from power supply.  

Pull-up to 3.3V located in power supply. 

Alert# = High OK 

Alert# = Low Power Alert to system 

 MIN MAX 

Logic level low voltage, Isink=4 mA 0 V 0.4 V 

Logic level high voltage, Isink=50 A  3.46 V 

Sink current, Alert# = low  4 mA 

Sink current, Alert# = high  50 A 

 

4.4 Cold Redundant_Bus (CR_BUS) Signal 
This signal is used for power supply to power supply communication in front of an interrupt. 

This interrupt is by default low impedance low. For all power supplies connected to this bus 

shall have an open collector and a pull high circuitry, which can provide at least 4mA. 

This function shall be PMBus controlled and allows the system, to set the power module into 

four different modes: 

1. MASTER – Load dependent function 

2. SLAVE – Load dependent function 

3. MASTER – HVDC Input dependent function 

4. SLAVE – Master dependent function 

SLAVE’s in CR Standby shall provide PG and LED should be 1Hz Blink GREEN. 
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CR_BUS# Signal Characteristics 

Signal Type (Active HIGH) 
A drain output from power supply. 

Pull-up to 3.3V located in power supply. 

CR_BUS# = High CR Standby Allowed 

CR_BUS# = Low SLAVEs need to be Active ON 

 MIN MAX 

Logic level low voltage, Isink=4 mA 0 V 0.4 V 

Logic level high voltage, Isource=4 mA 2.4V 3.46 V 

Sink current, CR_BUS# = low  4 mA 

Sink current, CR_BUS# = high  4 mA 

CR_BUS# rise and fall time  100 s 

 

5. PROTECTION CIRCUITS 
Protection circuits shall cause only the power supply’s main outputs to shutdown (latch off). 

If the power supply latches off due to a protection circuit tripping, an AC cycle OFF for 15 

second or a PSON# cycle HIGH for 1 second must be able to reset the power supply. 

The auxiliary output shall not be affected by any protection circuit, unless the auxiliary 

output itself is affected. 

 

5.1 CURRENT LIMIT 

The power supply shall prevent the main and auxiliary outputs from exceeding the values 

shown in below Table. If the main current limits are exceeded the power supply will shut 

down and latch off. The latch will be cleared by toggling the PSON# signal or by an AC power 

interruption. The power supply shall not be damage from repeated power cycling in this 

condition. The auxiliary output shall be auto recover (VsbAR) after the OCP/SCP had been 

removed. 

Over Current Protection 

Voltage Over Current Limit (Iout limit) 

+12V 110% minimum, 150% maximum 

+12Vsb (Auxiliary)AR 110% minimum, 150% maximum 

 

5.2 FAST OUTPUT CURRENT SENSING 

The power supply shall have a circuit to quickly assert the SMBAlert signal when the output 

current exceeds the Ithrottle threshold. A current sense resistor on the output side of the PSUs 

output capacitors shall be used to quickly sense current exceeding the Ithrottle threshold. The 

SMBAlert# signal shall assert within Tfast_smbalert time. The PSU shall hold the SMBAlert# 

signal asserted for Tsmbalert_latch duration then release it. 
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Key characteristics of the fast output current sensing requirements 

 Ithrottle < minimum OPP level (SMBAlert must assert before current/power hits the 

OPP threshold) 

 Tfast_smbalert < 20uSec 

 Tsmbalert_latch = 100mSec (+/-50mSec) 

 

5.3 OVER VOLTAGE PROTECTION 

The power supply shall shutdown and latch off after an over voltage condition occurs. This 

latch will be cleared by toggling the PSON# signal or by an AC power interruption.  

A shutdown caused by an over-voltage in one power supply will not cause the other 

(redundant) power supply to shuts down. 

The over-voltage threshold is defined in table below. 

Over Voltage Limits 

Output Voltage MIN (V) MAX (V) 

+12V 13.8 15 

+12Vsb (Auxiliary)AR 13.3 15 

 

5.4 OVER TEMPERATURE PROTECTION 

The power supply shall be protected against over temperature conditions caused by loss of 

fan cooling or excessive ambient temperature which could cause internal part failures. In an 

over temperature condition the power supply shall shutdown, then recover after while the 

temperature back in normal condition. The 12VSB shall not shutdown during an OTP 

condition on the main outputs. 

The temperature warning setting point is showing on below table: 
 

Condition Warning in °C Critical in°C Timing for LED Timing for SMBAlert# 

T READ 55 60 1sec 100usec 

T READ: Environment Temperature 
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6. LED IDENTIFICATION 
There is one indicator LED located on the front faceplate. 
Status showing on below: 
 

Power Supply Condition LED State 

Output ON and OK GREEN 

Only 12Vsb on (PS off) or PSU in Cold redundant state 1Hz Blink GREEN 

Power supply warning events where the power supply continues to 
operate high temp, high power, high current, slow FAN. 

1Hz Blink AMBER 

Power supply critical event causing a shutdown; AC cord unplugged 
or AC power lost, failure, OCP, OVP, FAN fail. 

AMBER 

 

7. POWER SUPPLY MANAGEMENT 
 

7.1 HARD WARE LAYER 

The serial bus communication devices for Power Supply Management Controller (PSMC) and 

Field Replacement Unit (FRU) in the power supply shall be compatible with both SMBus 2.0 

“high power” and I2C Vdd based power and drive specification.  

This bus shall operate at 3.3V. The power supply should have internal pull-ups on the SMBus. 

Two pins are allocated on the power supply. One pin is the serial clock (SCL). The second pin 

is used for serial data (SDA). Both pins are bi-directional and are used to form a serial bus. 

The device(s) in the power supply shall be located at an address(s) determined by addressing 

pins A0 and A1 on the power supply module. The circuits inside the power supply shall 

derive their 3.3V power from the 12VSB bus through a buffer. Pull-up resistors shall be on 

SCL or SDA inside the power supply. Pull-up resister is 10K ohm for SDA and SCL separately. 

 

7.1.1 Capacitance for SMBus 

The recommended Capacitance per pin on SDA and SCL shall be 10pF, and is not allowed to 

exceed 40pF per pin. In an N+1 configuration of up to four (4) power modules with additional 

PDB, the total Capacitance of each Bus pin shall not exceed 400pF. 

 

7.1.2 I2C Bus Noise Requirement 

The power supplies I2C Bus’ SDA and SCL line shall be clean from noise, which might affect 

the proper function when utilized with other devices. 

The maximum allowed line noise on SDA or SCL is 200mV.  

 

7.2 POWER SUPPLY MANAGEMENT CONTROLLER (PSMC) 

The PSMC device on the PDB shall derive its power of the 12Vsb output on the system side of 

the O’ring device and shall be grounded to return. It shall be compatible with SMBus 

specification 2.0 and PMBusTM Power System Management Protocol Specification Part I and 

Part II in Revision 1.2 or later 
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It shall be located at the address set by the A0 and A1 pins. 

Refer to the specification posted on www.ssiforum.org and www.pmbus.org  website for 

details on the power supply monitoring interface requirements and refer to followed section 

of supported features. The below table reflect the power module addresses complying with 

the position in the housing. 

 

Note: Pull-up resister is 14.3K ohm for A0 and A1 separately. 

 

7.3 Sensor Accuracy 

The sensor of the PSMC shall meet below accuracy requirements for sensor readings. The 
accuracy shall be met at the specified environmental condition and the full range of rated 
input voltage.  
 
 

Sensor Accuracy Table 

Sensor 
0%-10% 

load 

>10%-20% 

load 

>20%-100% 

load 

Current ± 5% or 0.5A ± 5% or 0.5A ± 3% 

Voltage ± 5% ± 3% ± 3% 

Output 

Power 
± 10W ± 5% or 10W ± 3% 

Temperature ± 3°C with Δ5% 

FAN ± 10% from Spec. 

Input Power ± 10W ± 5% ± 3% 

 

** PMBus compliance please refer to firmware specification ** 
 

 

 

 

 

 

 

 

 

PDB position and PSMC address 
PM1 

B0h/B1h 

PM2 

B2h/B3h 

PM3 

B4h/B5h 

PM4 

B6h/B7h 

Pin A0/A1 0/0 1/0 0/1 1/1 

http://www.ssiforum.org/
http://www.pmbus.org/
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8. ENVIRONMENTAL 
 

8.1 TEMPERATURE REQUIREMENTS 

The power supply shall operate within all specified limits over the Top temperature range. 

The average air temperature difference (△Tps) from the inlet to the outlet of the power 

supply shall not exceed the values shown below Table. All airflow shall pass through the 

power supply and not over the exterior surfaces of the power supply 

 

ITEM DESCRIPTION MIN MAX UNITS 

Top Operating temperature range. 0 50 °C 

Tnon-op Non-operating temperature range. -40 70 °C 

 

8.2 HUMIDITY 

Operating: 10% to 95% relative humidity, non-condensing. 

Storage: 10% to 95% relative humidity, non-condensing. 

 

8.3 ALTITUDE 

Operating: to 5,000m 

Non-operating: to 15,200m 

 

8.4 VIBRATION 

Operating: 0.01G2/Hz at 10Hz, 0.02G2/Hz at 20Hz. 

Non-Operating: 0.02G2/Hz form 20Hz to 1000Hz. 

 

8.5 MECHANICAL SHOCK 

Operating: 5G, no malfunction. 

Non-operating: 50G, no damage. Trapezoidal Wave, Velocity change = 4.3m/sec. Three drops 

in each of six directions are applied to each of the samples. 

 

8.6 EMI/EMC REQUIREMENTS 

The power supply shall comply with FCC part 15, CRISP 22 and EN55-22; Class A for both 

conducted and radiated emissions with a 3dB margin. Test shall be conducted using a 

shielded DC output cable to a shielded load. The load shall be adjusted to 100% load. Tests 

will be performed full load on each output power at 120VAC, 60Hz, and 230VAC, 50Hz. 
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9. REGULATORY REQUIREMENTS 
 

9.1 PRODUCT SAFETY COMPLIANCE 

The power supply will have the following safety approvals with most current editions: 

A) UL 60950-1/CSA 60950-1 Edition 2 (USA/Canada) 

B) TUV EN60950-1 Edition 2 (Europe) 

C) IEC60950-1 Edition 2 (International)   

D) CB Certificate & Report, IEC60950-1 Edition 2 

E) CE – Low Voltage Directive 2006/95/EC (Europe) 

F) BSMI (Taiwan) 

G) GB4943-2011 Certification (China) 

H) KCC (Korea) 

 

9.2 ELECTROSTATIC DISCHARGE 

The objective of ESD test is to determine the susceptibility and immunity of products to 

electrostatic discharge to which the products may be exposed, when operating under all 

potential environmental conditions. The test conditions and setup shall conform to that 

outlined in CISPR24-2 and IEC 801-2 (EN55101-2). 

Air discharge: 8KV not allow error. 

Contact discharge: 4KV not allow error. 

Note: The above test discharge time is 1 time/sec and repeats each test 10 times. 

 

9.3 HI-POT 

The power supply module in the system shall be test at 1800Vac, with a trigger limit of 

30mA. 

 

10.  RELIABILITY 
The MTBF of the power supply can be calculated with the Part-Stress Analysis method of Bell 

Core SR332 of the quality factors. A calculated MTBF of the power supply shall be at least 

100,000 hours at 50°C ambient with 230VAC and in full load condition. 

 

11.  RoHS COMPLIANCE 
The directive 2002/95/EC of the European Parliament and of the Council of the 27th January 

2003, on the restriction of the use of certain hazardous substances in electrical and 

electronic equipment, requires the reduction of the substances Lead, Mercury, Cadmium, 

Hexavalent Chromium, Polybrominated Biphenyls (PBB), and Polybrominated Biphenyl ethers 

(PBDE) in electronic products by July 1, 2006.  Unless otherwise noted, all materials used 

will be compliant with this directive and any subsequent revisions or amendments. 
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12.  MECHANICAL DIMENSIONS 

 
Dimension (L x W x H): 185 x 73.5 x 40mm / 7.28 x 2.89 x 1.57inch 

 

 

 
 

 

NOTE: Above drawing is for reference only, detail dimension should refer to independent 

mechanical drawing. 

 
 

The height of adapter gold finger to the bottom is 8.5mm 
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12.1 DC Output connector 

The power supply shall use a card edge output connection for power and signal that is 

compatible with a 2x25 Power Card Edge connector (equivalent to 2x25 pin configuration of 

the FCI power card connector 10035388-102LF or ALLTOP C21009-102H3-Y). 
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Gold finger pin assignment 

OUTPUT PIN ASSIGNMENT 

PIN SIGNAL_NAME PIN SIGNAL_NAME 

A1 GND B1 GND 

A2 GND B2 GND 

A3 GND B3 GND 

A4 GND B4 GND 

A5 GND B5 GND 

A6 GND B6 GND 

A7 GND B7 GND 

A8 GND B8 GND 

A9 GND B9 GND 

A10 +12V B10 +12V 

A11 +12V B11 +12V 

A12 +12V B12 +12V 

A13 +12V B13 +12V 

A14 +12V B14 +12V 

A15 +12V B15 +12V 

A16 +12V B16 +12V 

A17 +12V B17 +12V 

A18 +12V B18 +12V 

A19 PMBus SDA B19 A0 (SMBus address) 

A20 PMBus SCL B20 A1 (SMBus address) 

A21 PSON B21 12VSB 

A22 SMBAlert# B22 CR_BUS# 

A23 Return Sense B23 12V load share Bus 

A24 +12V Remote Sense B24 NC(Reserved)* 

A25 PWOK B25 NC 

*Default is internally pulled low after initial. 
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Description Gold finger 

OUTPUT PIN DEFINITION 

Pin No. Pin Name Pull Up Resistor Description 

A1~A9 
B1~B9 

GND N/A 12V main & 12VSB Return 

A10~A18 
B10~B18 

12V N/A 12V main output 

A19 SDA 10K ohm is pulled high to 
3.3V(damping 47ohm) 

SMBus/PMBus Data 

A20 SCL 10K ohm is pulled high to 
3.3V(damping 47ohm) 

SMBus/PMBus Clock 

A21 PSON 14.3K ohm is pulled high 
to 3.3V 

Active low; 12V main output on/off 
control 

A22 SMBAlert 5.1K ohm is pulled high to 
3.3V, 0 ohm is pull low to 
GND. 

Active High; Alert Signal (interrupt) 

A23 RETURN_S N/A 12V main output Remote Sense (-) 

A24 +12VRS N/A 12V main output Remote Sense (+) 

A25 PWOK 20 ohm is pulled high to 
3.3V, 820 ohm is pulled 
low to GND 

Active high; Indicate 12V main is valid. 

B19 A0 14.3K ohm is pulled high 
to 3.3V 

PMBus Address 0 

B20 A1 14.3K ohm is pulled high 
to 3.3V 

PMBus Address 1 

B21 12VSB N/A Standby Voltage 

B22 CR_Bus# Connect to other PSU b22 Cold Redundant BUS 

B23 12VLS Connect to other PSU b23. 12V main output load current sharing 

B24 N/A N/A Power Supply Reserved 

B25 NC N/A Not connect 

 

 

 



 
 
 
 

 
 
 
 

Mechanical Outline Drawing 





 
 
 
 

 
 
 
 

I/O Label Drawing 









                                

 
 
 

 

 

 

 

Carton Drawing 
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CB TEST CERTIFICATE 

Product 
Produit 

Name and address of the applicant 
Norn et adresse du demandeur 

Name and address of the manufacturer 
Norn et adresse du fabricant  

Name and address of the factory 
Norn et adresse de l'usine 

Ratings and principal characteristics 
Valeurs nominales et characteristiques principales 

Trademark I if any) 
Marque de fabrique (si el le existe) 

Type of Manufacturer's Testing Laboratories used 
Type de programme du laboratoire d'essais constructeur 

Model/ Type Ref. 
Ref. de type 

Additional information Iii necessary may also be 
reported on page 2) 
Les informations complernentaires lsi necessaire, 
peuvent litre indiques su r la 2•- page I 

A sample of the product was tested and found 
to be in conformity with 
Un echantillon de ce produit a ete essaye et a ete 
considers conforme a la 

As shown in the Test Report Ref. No. which forms pan 
of this Certificate 
Comme indique dans le Rapport d'essais numero de 
reference qui co nstit ue pa rti e de ce Ce rtificat 

CERTIFICAT D
1

ESSAI oc 

Switching Power Supply 

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

See additional page(s) 

lnput:1) AC 100-127V;50/60Hz;10.0A,AC 200-240V;50/60Hz:5.0A 
or DC 240V; 5A MAX. or AC 100-240V; 50/60Hz; 10.0·5.0A 
for other ratings, refer to the test report, Class I 
Output: refer to the test report 

CTF Stage 1 

1)R1CA2801A,R1CA2801B 
2)R1CA25518,R1CA2551C 

For model differences, refer to the test report. 

IEC 62368-1:2014 
See Test Report for National Differences 

50214655 001 

This CB Test Certificate is issued by the National Certification Body 
Ce Cenificat d'essai OC est etabli par l'Organisme National de Certification 

TUVRheinland ®

Date; 
29.01.2019 

TOV 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: \MNW,tuv.com 

Signature: 











Zertifikat 

Zertifikat Nr. Certificate No. 
R 50429841 

1hr Zeichen Client Reference 

12111630/HL291118 

Certificate 

Blatt Sheet 
0002 

Unser Zeichen Our Reference 

ZTWl-KKC-50214657 001 

Ausstellungsdatum 

20.02.2019 

.. ® 

TUVRheinland 

Date of Issue 

(day/mo/yr) 

Genehmigungsinhaber License Holder 

Acbel Polytech Inc. 
Fertigungsstatte Manufacturing Plant 

Refer to latest revision 
No. 159, Sec. 3, Danjin Rd., of the annex list of factories 
Tarnsui Dist., New Taipei City 251 
Taiwan 

P1·ilfzeichen Test Mark 

� 
* ® 

TUVRhelnland 

ZERTIFIZIERT 

Re9almal>ige 
Produktjons• 
Uberwachung 

Sicherheit 
Bauart 9epruf1 

www.tuv.com 

ID 1419066415 

Geprilft nach Tested acc. to 
EN 62368-1:2014+All 

Zertifiziertes Produkt (Geriiteidentifikation) 
Certified Product (Product Identification) 

Einbauschaltnetzteil (Switching Power Supply) 

wie Blatt (as page) 01, Erganzung (Addition} 

Bezeichnung 
{Type Designation) 

Eingang 
(Input) 

Ausgang 
(Output) 

R1CA2801A, FSF037, R1CA2801B (AcBel) 
FSF059, R1CA2551B (AcBel) 
FSF065, R1CA2551C (AcBel) 
FSG007, R1CH2801A (AcBel) 
FSG016, R1CH2551A (AcBel}  

siehe Aufbau-Obersicht 
(see constructional dataform} 

siehe Aufbau-Obersicht 
(see constructional dataform) 

ANLAGE (Appendix): 1 

Dem Zertifikot liegt unsere Pruf- und Zertifizienmgsordnung zugrunde und es bestdtigt die Kon/ormitiit 
des Produktes mil den oben genannten Standards und Prufgrund/agen. Zusatz!iche Anforderungen 
in Liindern, in denen das Produkl in Verkehr gebracht werden soil. mussen zusiitzlich 
betrachlet werden. Die Herstellung des zerlifizierten Produktes wird uberwacht. 
This certificale is based on our Testing and Certification Regulation and stales 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 
additiona/1,v. The manufacturing of the cer/ified producr is subject lo surveillance. 

TUV Rheinland LGA Products GmbH, TillystraOe 2, 90431 Niirnberg 
Tel.: +49 221 806-137 l e-mail: cert-validity@de.tuv.com 
Fax: +49 221 806-3935 http://www.tuv.com/safety 

Lizenzentgelte - Einheit 
License Fee - Unit 

3 

2 

2 

2 

2 

11 



 

C E R T I F I C A T E  O F  C O M P L I A N C E  
   

Certificate Number  20190220-E131875 

Report Reference  E131875-20190219 

Issue Date  2019-FEBRUARY-20 
 

 

 
Bruce Mahrenholz, Director North American Certification Program 
 
UL LLC 
 
Any information and documentation involving UL Mark services are provided on behalf of UL LLC (UL) or any authorized licensee of UL. For questions, please 
contact a local UL Customer Service Representative at http://ul.com/aboutul/locations/  

 
Page 1 of 1 

Issued to:  ACBEL POLYTECH INC 

No159 Sec 3 Danjin Rd 

TamSui District 

New Taipei 251 TAIWAN 
   

This certificate confirms that 

representative samples of 

 COMPONENT - POWER SUPPLIES FOR USE WITH 

AUDIO/VIDEO, INFORMATION AND COMMUNICATION 

TECHNOLOGY EQUIPMENT 

SWITCHING POWER SUPPLY Model  

(1) FSE052, R1CA2801A, FSF037, R1CA2801B 

(2) FSF059, R1CA2551B, FSF065, R1CA2551C 
   

  Have been investigated by UL in accordance with the 

component requirements in the Standard(s) indicated on 

this Certificate. UL Recognized components are incomplete 

in certain constructional features or restricted in 

performance capabilities and are intended for installation in 

complete equipment submitted for investigation to UL LLC. 

   

Standard(s) for Safety:  UL 62368-1 and CAN/CSA C22.2 No.62368-1-14 

Audio/video, information and communication technology 

equipment – Part 1: Safety requirements 

Additional Information:  See the UL Online Certifications Directory at  

https://iq.ulprospector.com  for additional information. 

 
 

This Certificate of Compliance does not provide authorization to apply the UL Recognized Component Mark. Only 
the UL Follow-Up Services Procedure provides authorization to apply the UL Mark.  
 
Only those products bearing the UL Recognized Component Mark should be considered as being UL Certified 
and covered under UL’s Follow-Up Services.  
 
Look for the UL Recognized Component Mark on the product.  

https://iq.ulprospector.com/


Declaration of Conformity 

For the following equipment： 

Product： Switching Power Supply 

Type Designation：  FSE052, R1CA2801A, FSF037, R1CA2801B, 

FSF059, R1CA2551B, FSF065, R1CA2551C 

Trademark： 

Manufacturer‘s Name： ACBEL POLYTECH INC 

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

Is 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. 

 Low-Voltage Directive 

2014/35/EU： 

EN 62368 -1:2014+A11:2017 

 EMC Directive 

2014/30/EU： 

EN 55032:2015；EN 55024:2010； 

EN 61000-3-2:2014；EN 61000-3-3:2013 

RoHS Directive 

2011/65/EU 

((EU) 2015/863)： 

EN 50581:2012 

 Additional information : DECISION No 768/2008/EC 

Responsible for making this declaration is the : 

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： Howard Lin 

Position / Title： Safety Supervisor / Acbel Polytech Inc. 

Taipei，Taiwan 2020-12-14 

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：  FSE052, R1CA2801A, FSF037, R1CA2801B, FSF059, 
R1CA2551B, FSF065, R1CA2551C 

Trademark： 

Manufacturer‘s Name： ACBEL POLYTECH INC. 

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

Is 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. 

Electrical Equipment   

(Safety) Regulations 2016 : 

BS EN 62368-1:2014 +A11:2017 

Electromagnetic Compatibility 

Regulations 2016 :  

BS EN 55032:2015；BS EN 55024:2010； 

BS EN 61000-3-2:2014；BS EN 61000-3-3:2013 

The Ecodesign for Energy-Related 

Products and Energy Information 

(Amendment) (EU Exit) 

Regulations 2019 : 

BS EN 50563:2011/A1:2013 

The Restriction of the Use of 

Certain Hazardous Substances in 

Electrical and Electronic Equipment 

Regulations 2012 :  

BS EN 50581:2012 

Responsible for making this declaration is the : 

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： Howard Lin/ Acbel Polytech Inc 

Position / Title： Safety Supervisor  

Taipei，Taiwan 2021-03-26 

Place Date Legal Signature 







经中国合格评定国家认可委员会认可 CNAS C001-P 

证书编号：2015010907793861 

委托人名称、地址

康舒科技股份有限公司 
中国台北市松山区南京东路 5段 99号 11楼 

生产者（制造商）名称、地址 

康舒科技股份有限公司 
中国台北市松山区南京东路 5段 99号 11楼 

生产企业名称、地址 

康舒电子（东莞）有限公司 
广东省东莞市塘厦镇宏业工业区宏业大道 17-28号 

产品名称和系列、规格、型号 
开关电源 

FSE052、R1CA2801A、FSF037、R1CA2801B 输入：100-127Vac, 10.0A,50/60Hz; 200-240Vac, 5.0A, 50/60Hz 

或 240Vdc, 5A MAX. 或 100-240V~, 50/60Hz, 10.0-5.0A 输出：DC +12.0V/66.7A, +12Vsb/3.0A ，最大输

出功率：800W；FSF059、R1CA2551B、FSF065、R1CA2551C 输入：100-127Vac, 50/60Hz,7.0A; 200-240Vac, 

50/60Hz, 3.5A 或 240VDC, 3.5A MAX. 输出: DC+12.0V/45.8A, +12Vsb/3.0A，最大输出功率：550W (仅适

用于海拔 5000 米及以下)(不带电线组件销售) 

产品标准和技术要求 

GB 17625.1-2012;GB 4943.1-2011;GB/T 9254-2008 

上述产品符合强制性产品认证实施规则 CNCA-C09-01:2014 的要求，
特发此证。 

发证日期：2020年 07月 13日    有效期至：2025年 07月 13日 

证书有效期内本证书的有效性依据发证机构的定期监督获得保持。 
本证书为变更证书，证书首次颁发日期：2015年 07月 31日 

本证书的相关信息可通过国家认监委网站 www.cnca.gov.cn查询 

http://www.cnca.gov.cn/


CERTIFICATE NO.: 2015010907793861

NAME AND ADDRESS OF THE APPLICANT

Acbel Polytech Inc.

11F., No.99, Sec. 5, Nan-King E. Road, Sungshan Chiu, Taipei, Taiwan, Province Of China. 

NAME AND ADDRESS OF THE MANUFACTURER

Acbel Polytech Inc.
11F., No.99, Sec. 5, Nan-King E. Road, Sungshan Chiu, Taipei, Taiwan, Province Of China. 

NAME AND ADDRESS OF THE FACTORY

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 

PRODUCT NAME, MODEL AND SPECIFICATION

Switching Power Supply
FSE052、R1CA2801A、FSF037、R1CA2801B 输入：100-127Vac, 10.0A,50/60Hz; 200-240Vac, 5.0A, 50/6

0Hz 或 240Vdc, 5A MAX. 或 100-240V~, 50/60Hz, 10.0-5.0A 输出：DC +12.0V/66.7A, +12Vsb/3.0A ，

最大输出功率：800W；FSF059、R1CA2551B、FSF065、R1CA2551C 输入：100-127Vac, 50/60Hz,7.0A; 

200-240Vac, 50/60Hz, 3.5A 或 240VDC, 3.5A MAX. 输出: DC+12.0V/45.8A, +12Vsb/3.0A，最大输出功

率：550W (仅适用于海拔 5000 米及以下)(不带电线组件销售) 

THE STANDARDS AND TECHNICAL REQUIREMENTS FOR THE PRODUCTS

GB 17625.1-2012;GB 4943.1-2011;GB/T 9254-2008

This is to certify that the above mentioned product(s) complies with the requirements of 

implementation rules for compulsory certification(REFNO.CNCA-C09-01:2014). 

Valid from: Jul.13,2020 Valid until: Jul.13,2025

The validity of the certificate is subject to positive result of the regular follow up inspection by 

issuing certification body until the expiry date. 

Date of original issued: Jul.31,2015 
The certificate information is available through CNCA's website: www.cnca.gov.cn 

Accredited by China National Accreditation Service for Conformity Assessment CNAS C001-P 



/

Yours faithfully, 
(Supriya Minz) 
Sc. C 
Telfax : +91-11-23230856 
E-mail: registration@bis.gov.in

Our Ref: REGISTRATION/CRS 2015-0272/R-41013579 Date:19-03-2020

Inclusion Id: 34784

Subject :Inclusion of Additional Model(s)

MANUFACTURING 
UNIT :

Acbel Electronics (Dong Guan) Co Ltd 
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 "Power Adapter for IT Equipment" as per IS 13252(Part 1):2010/ IEC 60950-1 : 2005 in
Licence No. R-41013579 already granted to you which is valid upto 15-04-2024.

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-41013579 w.e.f. 19-03-2020:

Product Power Adapter for IT Equipment

IS No. IS 13252(Part 1):2010/ IEC 60950-1 : 2005

Brand
(As Declared by Manufacturer):

ACBEL

Inclusion of Additional Models
(w.e.f. 19-03-2020)

FSE052,FSF037

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,

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.
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FCC Test Report 

 
 
 

Project No. : 1510T059H 
Equipment : Switching Power Supply 
Model Name : FSE052, R1CA2801A, FSF037, R1CA2801B, 

FSF059, R1CA2551B, FSF065, R1CA2551C 
Applicant : Acbel Polytech Inc. 
Address : No.159, Sec. 3, Danjin Rd., Tamsui Dist., New Taipei 

City 251, Taiwan 
 
 
 

Date of Receipt : Jan. 07, 2016 
Date of Test : Jan. 07, 2016 ~ Jan. 15, 2016 
Issued Date : Jul. 31, 2018 
Tested by : BTL Inc.  

 
 
 
 

Testing Engineer :  
  (Pike Lee) 
   
   
Technical Manager :  
  (James Chiu) 
   
   
Authorized Signatory :  
  (Andy Chiu) 

 
 
 
 
 
 

B T L  I N C .  
No.18, Ln. 171, Sec. 2, Jiuzong Rd.,  

Neihu Dist., Taipei City 114, Taiwan (R.O.C.) 
TEL: +886-2-2657-3299   FAX: +886-2-2657-3331 
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Declaration 
BTL represents to the client that testing is done in accordance with standard procedures as applicable and 
that test instruments used has been calibrated with standards traceable to international standard(s) and/or 
national standard(s). 
BTL's reports apply only to the specific samples tested under conditions. It is manufacture’s responsibility to 
ensure that additional production units of this model are manufactured with the identical electrical and 
mechanical components. BTL shall have no liability for any declarations, inferences or generalizations 
drawn by the client or others from BTL issued reports. 
The report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, 
NIST, or any agency of the U.S. Government. 
This report is the confidential property of the client. As a mutual protection to the clients, the public and
ourselves, the test report shall not be reproduced, except in full, without our written approval. 
BTL’s laboratory quality assurance procedures are in compliance with the ISO Guide 17025 requirements, 
and accredited by the conformity assessment authorities listed in this test report. 
BTL is not responsible for the sampling stage, so the results only apply to the sample as received. 
The information, data and test plan are provided by manufacturer, so it is manufacturer’s responsibility to 
ensure that the apparatus meets the essential requirements in all the possible configurations as 
representative of its intended use. 
Limitation 
For the use of the authority's logo is limited unless the Test Standard(s)/Scope(s)/Item(s) mentioned in this 
test report is (are) included in the conformity assessment authorities acceptance respective. 
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REPORT ISSUED HISTORY 

Issue No. Description Issued Date 
BTL-FCCE-1-1510059 Original report. Oct. 16, 2015 

BTL-FCCE-1-1510059A

Compared with previous report 
(BTL-FCCE-1-1510059), the model FSF059, 
R1CA2551B, FSF065 and R1CA2551C are added, 
all tests have been re-evaluated and recorded in the 
test report. 
In this test report only records the test results of the 
added model, the original models' test results please 
refer to original report. 

Jan. 18, 2016 

BTL-FCCE-1-1510059B
Compared with previous report 
(BTL-FCCE-1-1510059A), a brand name is added 
only, all rest are kept as same. 

Apr. 29, 2016 

BTL-FCCE-1-1510T059H

Compared with the previous report 
(BTL-FCCE-1-1510059B), Added Input specification 
(100-127V~, 50/60Hz, 10.0A; 200-240V~, 50/60Hz, 
5.0A or 240VDC, 5A MAX. or 100-240V~, 50/60Hz, 
10.0-5.0A) for Model (FSE052, R1CA2801A, 
FSF037, R1CA2801B), the rest are kept the same. 

Jul. 31, 2018 
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1. VERIFICATION

Equipment : Switching Power Supply 
Brand Name : AcBel
Model Name : FSE052, R1CA2801A, FSF037, R1CA2801B, FSF059, R1CA2551B, FSF065, 

R1CA2551C 
Applicant : Acbel Polytech Inc. 
Manufacturer : Acbel Polytech Inc. 
Address : No.159, Sec. 3, Danjin Rd., Tamsui Dist., New Taipei City 251, Taiwan 
Factory  : 1) Acbel Polytech Inc 

2) Acbel Electronic (Dong Guan) Co., Ltd.
3) AcTel Electronic (Dong Guan) Co., Ltd.
4) Acbel Polytech (Philippines) Inc.
5) ACBEL ELECTRONIC (WUHAN) CO., LTD

Address : 1) No.159, Sec. 3, Danjin Rd., Tamsui Dist., New Taipei City 251, Taiwan 
2) No. 17-28, Horng Yeh Road, Horng Yeh Ind. District, Tang Xia Town,

Dongguan, Guangdong 523710, P.R. China
3) No. 13-16, Hong Yeh 11 Rd., Hong Yeh Industrial District, Tang Xia Town,

DongGuan City, Guang Dong, P.R. China
4) No. 2 Tagaytay Ridge Drive, Carmelray Industrial Park II, Km. 54 National

Highway, Calamba City, Laguna 4027, Philippines
5) No.1, DuTai North Road, Economic Development Zone, XianTao City,

HuBei Province, People's Republic Of China
Date of Test : Jan. 07, 2016 ~ Jan. 15, 2016 
Test Sample : Engineering Sample 
Standard(s) : FCC Part 15, Subpart B Class A 

ICES-003 Issue 5: 2012+Update:2014 Class A 
CAN/CSA-CISPR 22-10 Class A 
CISPR 22: 2008 Class A 
ANSI C63.4-2014 

 

The above equipment has been tested and found compliance with the requirement of the relative 
standards by BTL Inc. 
The test data, data evaluation, and equipment configuration contained in our test report (Ref No. 
BTL-FCCE-1-1510T059H) were obtained utilizing the test procedures, test instruments, test sites 
that has been accredited by the Authority of TAF according to the ISO-17025 quality assessment 
standard and technical standard(s).  
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2. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:
Emission    

Standard(s) Test Item Limit Judgment Remark
FCC Part 15, Subpart B

ICES-003 Issue 5: 
2012+Update:2014 

CAN/CSA-CISPR 22-10
CISPR 22: 2008 

Conducted emission Class A PASS ------ 

Radiated emission Below 1 GHz Class A PASS ------ 

Radiated emission Above 1 GHz Class A N/A NOTE (1) 
NOTE (2)

NOTE: 
(1) ”N/A” denotes test is not applicable to this device.

(2) The EUT’s max operating frequency is 65 kHz which does not exceed 108 MHz, so the test will not be
performed.



RV-0000000 

Report No.: BTL-FCCE-1-1510T059H       Page 7 of 21

2.1 TEST FACILITY 
The test facilities used to collect the test data in this report: 

Conducted emission Test: 
C05: (VCCI RN: C-4742; FCC RN:965108; FCC DN:TW1082) 

No. 68-1, Ln. 169, Sec.2, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan 

Radiated emission Test (Below 1 GHz):
CB08: (VCCI RN: R-4259; FCC RN:965108; FCC DN:TW1082; IC Assigned Code:20088) 

No. 68-1, Ln. 169, Sec.2, Datong Rd., Xizhi Dist., New Taipei City 221, Taiwan 

2.2 MEASUREMENT UNCERTAINTY 
The reported uncertainty of measurement y ± U, where expanded uncertainty U is based on a 
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of 
approximately 95%. 
The measurement instrumentation uncertainty considerations contained in CISPR 16-4-2. The 
BTL measurement uncertainty is less than the CISPR 16-4-2 Ucispr requirement.

A. Conducted emission test:
Test Site Method Measurement Frequency Range U, (dB)

C05 CISPR 150 kHz~30MHz 2.04 

B. Radiated emission test:

Test Site Method Measurement Frequency Range Ant. 
H / V U, (dB) 

CB08 
(10m) CISPR 

30 MHz ~ 200 MHz V 4.04 
30 MHz ~ 200 MHz H 4.04 

200 MHz ~ 1, 000 MHz V 4.08 
200 MHz ~ 1, 000 MHz H 4.02 

Our calculated Measurement Instrumentation Uncertainty is shown in the tables above. 
These are our Ulab values in CISPR 16-4-2 terminology. 
Since Table 1 of CISPR 16-4-2 has values of measurement instrumentation uncertainty, 
called UCISPR, as follows:  

Conducted Disturbance (mains port) – 150 kHz – 30 MHz : 3.6 dB 
Radiated Disturbance (electric field strength on an open area test site or alternative test 
site) – 30 MHz – 1000 MHz : 5.2 dB 

It can be seen that our Ulab values are smaller than UCISPR. 

Note: Unless specifically mentioned, the uncertainty of measurement has not been taken into 
account to declare the compliance or non-compliance to the specification.
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3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT 

Equipment Switching Power Supply 

Model Name FSE052, R1CA2801A, FSF037, R1CA2801B, FSF059, 
R1CA2551B, FSF065, R1CA2551C 

Brand Name AcBel
OEM Brand/Model Name N/A. 

Model Difference 

Only differ in model name and fan direction. 
Model Fan Direction Power Rating 

FSE052, R1CA2801A, 
FSF059, R1CA2551B IN Please refer to 

Power Rating 

FSF037, R1CA2801B, 
FSF065, R1CA2551C OUT Please refer to 

Power Rating 

Power Source AC Mains. 

Power Rating 

Model (FSE052, R1CA2801A, FSF037, R1CA2801B): 
I/P: AC100-127V~, 50/60Hz, 10.0A; 200-240V~, 50/60Hz, 

5.0A or 240VDC, 5A MAX. or 100-240V~, 50/60Hz, 
10.0-5.0A  

O/P: DC +12.0V/66.7A, +12Vsb/3.0A 
TOTAL POWER 800W MAX. 

Model (FSF059, R1CA2551B, FSF065, R1CA2551C): 
I/P: AC 100-127V~, 50/60Hz, 7.0A; 200-240V~, 50/60Hz, 

3.5A or 240VDC, 3.5A MAX. 
O/P: DC +12.0V/45.8A, +12Vsb/3.0A 

TOTAL POWER 550W MAX. 
Products Covered N/A 

Note: 
1. For a more detailed features description, please refer to the manufacturer’s specifications or the user's

manual.
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3.2 DESCRIPTION OF TEST MODES 

To investigate the maximum EMI emission characteristics generates from EUT, the test system 
was pre-scanning tested base on the consideration of following EUT operation mode or test 
configuration mode which possible have effect on EMI emission level. Each of these EUT 
operation mode(s) or test configuration mode(s) mentioned above was evaluated respectively.

Pretest Mode Description 

Mode 1 FULL LOAD (AC in) 

Mode 2 FULL LOAD (DC in) 

Conducted emission test 

Final Test Mode Description 

Mode 1 FULL LOAD (AC in) 

Radiated emission test 

Final Test Mode Description 

Mode 1 FULL LOAD (AC in) 
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3.3 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED 

CASE  (A)

100-240
V ac

1 EUT

Dummy Load
(B)

3.4 DESCRIPTION OF SUPPORT UNITS 

The EUT has been tested as an independent unit together with other necessary accessories or 
support units. The following support units or accessories were used to form a representative test 
configuration during the tests. 

Item Equipment Brand Model/Type No. FCC ID Series No. 

A CASE N/A N/A N/A N/A 

B Dummy Load N/A N/A N/A N/A 

Note: 
(1) The support equipment was authorized by Declaration of Conformity (DOC).

Item Shielded Type Ferrite Core Length Note 
1 NO NO 1.7m Power Cable 
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4. EMC EMISSION TEST

4.1 CONDUCTED EMISSION TEST 

4.1.1 LIMITS (FREQUENCY RANGE 150 KHZ-30MHZ) 

FREQUENCY 
(MHz) 

Class A (dBuV) Class B (dBuV) 
Quasi-peak Average Quasi-peak Average 

0.15 - 0.5 79.00 66.00 66 - 56 * 56 - 46 * 
0.50 - 5.0 73.00 60.00 56.00 46.00 
5.0 - 30.0 73.00 60.00 60.00 50.00 

NOTE: 
(1) The tighter limit applies at the band edges.
(2) The limit of " * " marked band means the limitation decreases linearly with the logarithm of the

frequency in the range.
(3) The test result calculated as following:

Measurement Value = Reading Level + Correct Factor
Correct Factor = Insertion Loss + Cable Loss + Attenuator Factor(if use)
Margin Level = Measurement Value – Limit Value

4.1.2 MEASUREMENT INSTRUMENTS LIST 

Item Kind of Equipment Manufacturer Type No. Serial No. Calibrated until 

1 TWO-LINE 
V-NETWORK R&S ENV216 101050 Feb. 01, 2016 

2 Test Cable TIMES CFD300-NL C05 Jun. 14, 2016 

3 EMI Test Receiver R&S ESR3 101854 Dec. 10, 2016 

4 Measurement 
Software EZ EZ_EMC

(Version NB-03A) N/A N/A 

Remark: “N/A” denotes no model name, no serial no. or no calibration specified. 
 All calibration period of equipment list is one year. 
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4.1.3 TEST PROCEDURE 
a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected

to the power mains through a line impedance stabilization network (LISN). All other support
equipments powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.
e. For the actual test configuration, please refer to the related Item –EUT Test Photos.

NOTE: 
a. Reading in which marked as Peak, QP or AVG means measurements by using are Quasi-Peak or

Average Mode with Detector BW=9 kHz (6 dB Bandwidth).
b. All readings are Peak Mode value unless otherwise stated QP or AVG in column of Note. If the

Peak or QP Mode Measured value compliance with the QP Limits and lower than AVG Limits, the
EUT shall be deemed to meet both QP & AVG Limits and then only Peak or QP Mode was
measured, but AVG Mode didn‘t perform.

4.1.4 DEVIATION FROM TEST STANDARD 
No deviation  

4.1.5 TEST SETUP 

LISN

EUT Test Receiver40 cm

80 cm

Horizontal Reference Ground Plane 

Vertical Reference Ground Plane 

4.1.6 EUT OPERATING CONDITIONS 
The EUT exercise program used during radiated and/or conducted emission measurement was 
designed to exercise the various system components in a manner similar to a typical use. 
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4.1.7 TEST RESULTS 

E.U.T Switching Power Supply Model Name FSF059 
Temperature 24˚C Relative Humidity 50% 
Test Voltage AC 120V/60Hz 
Test Mode FULL LOAD (AC in) 

Phase: Line 
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E.U.T Switching Power Supply Model Name FSF059 
Temperature 24˚C Relative Humidity 50% 
Test Voltage AC 120V/60Hz 
Test Mode FULL LOAD (AC in) 

Phase: Neutral 
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4.2 RADIATED EMISSION TEST 
 

4.2.1 LIMITS  
Below 1 GHz 
Measurement Method and Applied Limits: 
ANSI C63.4: 

Frequency 
(MHz)  

Class A (at 10m) Class B (at 3m) 
(uV/m) 

Field strength 
(dBuV/m) 

Field strength 
(uV/m) 

Field strength 
(dBuV/m) 

Field strength 
30 - 88 90 39 100 40 

88 - 216 150 43.5 150 43.5 
216 - 960 210 46.4 200 46 

Above 960 300 49.5 500 54 
CISPR 22 or CAN/CSA-CISPR 22-10: 

Frequency 
(MHz) 

Class A (at 10m) Class B (at 10m) 
dBuV/m dBuV/m 

30 - 230   40 30 
230 - 1000 47 37 

              
NOTE: 
 (1) The limit for radiated test was performed according to as following:  

FCC Part 15, Subpart B, ICES-003 Issue 5: 2012+Update:2014 
 (2) The tighter limit applies at the band edges. 
 (3) Emission level (dBuV/m) = 20log Emission level (uV/m). 

3m Emission level = 10m Emission level + 20log(10m/3m). 
 (4) The test result calculated as following: 

Measurement Value = Reading Level + Correct Factor 
Correct Factor = Antenna Factor + Cable Loss - Amplifier Gain(if use) 
Margin Level = Measurement Value - Limit Value 
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4.2.2 MEASUREMENT INSTRUMENTS LIST 
       

Below 1 GHz: 
Item Kind of Equipment Manufacturer Type No. Serial No. Calibrated until 

1 Log-Bicon Antenna Schwarzbeck VULB 9168 9168-641 Sep. 10, 2016 

2 Log-Bicon Antenna Schwarzbeck VULB 9168 9168-642 Sep. 10, 2016 

3 Pre-Amplifier EMCI EMC9135 980281 Oct. 05, 2016 

4 Pre-Amplifier EMCI EMC9135 980282 Oct. 05, 2016 

5 Test Cable EMCI EMC8D-NM-NM-80
0 150102 Jan. 23, 2016 

6 Test Cable EMCI EMC8D-NM-NM-80
0 150103 Jan. 23, 2016 

7 Test Cable EMCI EMC8D-NM-NM-50
00 150105 Jan. 23, 2016 

8 Test Cable EMCI EMC8D-NM-NM-50
00 150106 Jan. 23, 2016 

9 Test Cable EMCI EMC8D-NM-NM-10
000 150107 Jan. 23, 2016 

10 Test Cable EMCI EMC8D-NM-NM-20
000 150116 Jan. 23, 2016 

11 EXA Spectrum 
Analyzer 

Keysight 
Technologies N9010A MY54200483 Sep. 21, 2016 

12 EMI Receiver Keysight 
Technologies N9038A MY54130009 Oct. 02, 2016 

13 Measurement 
Software EZ EZ_EMC

(Version NB-03A) N/A N/A 

14 Attenuator Inmet AT-N0507 01 Sep. 10, 2016 

15 Attenuator Inmet AT-N0508 02 Sep. 10, 2016 
 

 Remark: “N/A” denotes no model name, no serial no. or no calibration specified. 
  All calibration period of equipment list is one year. 
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4.2.3 TEST PROCEDURE 
a. The measuring distance of 10 m shall be used for measurements. The EUT was placed on the

top of a rotating table 0.8 meter above the ground at a 10 meter semi-anechoic chamber. The
table was rotated 360 degrees to determine the position of the highest radiation.(below 1GHz)

b. The height of the equipment or of the substitution antenna shall be 0.8 m, the height of the test
antenna shall vary between 1 m to 4 m. Both horizontal and vertical polarizations of the
antenna are set to make the measurement.

c. The initial step in collecting radiated emission data is a receiver peak detector mode
pre-scanning the measurement frequency range. Significant peaks are then marked and then
Quasi Peak detector mode re-measured.

d. All readings are Peak unless otherwise stated QP in column of Note. Peak denotes that the
Peak reading compliance with the QP Limits and then QP Mode measurement didn‘t perform.
(below 1GHz)

e. For the actual test configuration, please refer to the related Item - Block Diagram of system
tested (please refer to 3.3).

4.2.4 DEVIATION FROM TEST STANDARD 
No deviation  

4.2.5 TEST SETUP 
Below 1 GHz 

4.2.6 EUT OPERATING CONDITIONS 
The EUT tested system was configured as the statements of 4.1.6 unless otherwise a special 
operating condition is specified in the follows during the testing. 
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4.2.7 TEST RESULTS-BELOW 1 GHZ 

 

E.U.T Switching Power Supply Model Name FSF059 
Temperature 24°C Relative Humidity 67% 
Test Voltage AC 120V/60Hz 
Test Mode FULL LOAD (AC in) 
 

Polarization: Vertical 
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E.U.T Switching Power Supply Model Name FSF059 
Temperature 24°C Relative Humidity 67% 
Test Voltage AC 120V/60Hz 
Test Mode FULL LOAD (AC in) 
 

Polarization: Horizontal 
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5. EUT TEST PHOTO 
 

Conducted emission test photos 
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Radiated emission below 1 GHz test photos 
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