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UL TEST REPORT AND PROCEDURE

Standard: UL 60950-1, 2nd Edition, 2019-05-09 (Information Technology 
Equipment - Safety - Part 1: General Requirements)
CAN/CSA C22.2 No. 60950-1-07, 2nd Edition, 2014-10 (Information 
Technology Equipment - Safety - Part 1: General Requirements)

Certification Type: Listing

CCN: QQGQ, QQGQ7 (Power Supplies for Information Technology 
Equipment Including Electrical Business Equipment)

Complementary CCN:        N/A

Product: Power Supply

Model: SPS 2A29VDC BBFM 

Rating:
Input rating: 100-240 Vac, 50/60 Hz, 0.5 A

Output rating: DC29.0V, 2.0A

Applicant Name and Address:

RAFFEL SYSTEMS L L C
N112 W14600 MEQUON ROAD
GERMANTOWN WI 53022
UNITED STATES

This is to certify that representative samples of the products covered by this Test Report have been investigated in accordance with the 
above referenced Standards. The products have been found to comply with the requirements covering the category and the products are 
judged to be eligible for Follow-Up Service under the indicated Test Procedure. The manufacturer is authorized to use the UL Mark on such 
products which comply with this Test Report and any other applicable requirements of UL LLC ('UL') in accordance with the Follow-Up 
Service Agreement. Only those products which properly bear the UL Mark are considered as being covered by UL's Follow-Up Service 
under the indicated Test Procedure.

The applicant is authorized to reproduce the referenced Test Report provided it is reproduced in its entirety.

UL authorizes the applicant to reproduce the latest pages of the referenced Test Report consisting of the first page of the Specific Technical 
Criteria through to the end of the Conditions of Acceptability.

Any information and documentation involving UL Mark services are provided on behalf of UL LLC (UL) or any authorized licensee of UL.

Prepared By: Ryan Eischen / Project Handler Reviewed By: Mark Harkowski / Reviewer
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Supporting Documentation

The following documents located at the beginning of this Procedure supplement the requirements of this Test 
Report: 

A. Authorization - The Authorization page may include additional Factory Identification Code markings.

B. Generic Inspection Instructions -

i.  Part AC details important information which may be applicable to products covered by this Procedure. 
Products described in this Test Report must comply with any applicable items listed unless otherwise 
stated in the body of this Test Report.

ii. Part AE details any requirements which may be applicable to all products covered by this Procedure. 
Products described in this Test Report must comply with any applicable items listed unless otherwise 
stated in the body of each Test Report.

iii. Part AF details the requirements for the UL Certification Mark which is not controlled by the technical 
standard used to investigate these products. Products are permitted to bear only the Certification Mark(s) 
corresponding to the countries for which it is certified, as indicated in each Test Report.

Product Description
The product is a Class II switching power supply for use with Information Technology Equipment (ITE).  All live 
parts are enclosed in a thermoplastic enclosure, provided with AC inlet for connection to the mains and with one 
output lead with connector.

Model Differences
N/A

Test Item Particulars
Equipment mobility transportable
Connection to the mains pluggable equipment

pluggable A
Operating condition continuous
Access location operator accessible
Over voltage category (OVC) OVC II
Mains supply tolerance (%) or absolute mains supply 
values

+10%, -10% (Manufacturer declared)

Tested for IT power systems No
IT testing, phase-phase voltage (V)  NA
Class of equipment Class II (double insulated)
Considered current rating of protective device as part 
of the building installation (A)

20 A

Pollution degree (PD) PD 2
IP protection class IP X0
Altitude of operation (m) Up to 2000 m
Altitude of test laboratory (m) less than 2000 meters
Mass of equipment (kg) 0.6
Technical Considerations

 The product was submitted and evaluated for use at the maximum ambient temperature (Tma) 
permitted by the manufacturer’s specification of : 25°C
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 The means of connection to the mains supply is : Detachable power cord
 The product is intended for use on the following power systems : TN
 The equipment disconnect device is considered to be : Appliance inlet
 The following accessible locations (with circuit/schematic designation) are within a limited current 

circuit : CY1 secondary
 The following circuit locations (with circuit/schematic designation) were investigated as a limited power 

source (LPS) : Battery output
 The following are available from the Applicant upon request : Installation (Safety) Instructions / Manual

Additional Information
Revision:  4427542.1069136 

USL/CNL - Transfer the File E322496, Vol. X1, E322496-A10 to the File E497279, Vol. X1, E497279-A1.

Additional Standards
The product fulfills the requirements of: N/A

Markings and Instructions

Clause Title Marking or Instruction Details

Output Marking "LPS" or "Limited Power Source" - Optional

1.7.1 Power rating - Ratings Ratings (voltage, frequency/dc, current)

1.7.1 Power rating - Company 
identification

Listee's or Recognized company's name, Trade Name, Trademark or File 
Number

1.7.1 Power rating - Model Model Number

1.7.1 Power rating - Class II 
symbol

Symbol for Class II construction 

1.7.6 Fuses - Rating Rated current and voltage and type located on or adjacent to fuse or 
fuseholder.

Special Instructions to UL Representative
Inspect the transformer(s) listed in BD1.1 per AA1.1- (C). When the tests are conducted at other location, 
inspect test record and specification sheet provided by the component manufacturer. Verify the specification 
sheet indicates 100% routine test specified in BD1.1 be conducted at the component manufacturer.

 



Issue Date: 2017-11-30 Page 4 of 12 Report Reference # E497279-A1-UL
Revision Date: 2021-03-18

TRF No. IEC60950_1G 1 4

BD1.0 TABLE: Production-Line Testing Requirements
BD1.1 Electric Strength Test Special Constructions – Refer to Generic Inspection Instructions, 

Part AC for further information.
Model Component Removable parts Test probe 

location
Test V rms Test V 

dc
Test 

Time, s
All Models T1 - Primary-

Secondary
3000 4242 1

All Models TR1 - Primary-
Secondary

3000 4242 1

Earthing Continuity Test Exemptions – This test is not required for the following models:BD1.2
-

Electric Strength Test Exemptions – This test is not required for the following models:BD1.3
-

Electric Strength Test Component Exemptions – The following solid-state components 
may be disconnected from the remainder of the circuitry during the performance of this 

test:

BD1.4

-

BE1.0 Sample and Test Specifics for Follow-Up Tests at UL
Model Component Material Test Sample (s) Test Specifics

- - - - - -
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1.5.1 TABLE: List of critical components Pass

Object / part No. Manufacturer/
trademark

Type / model Technical data Product Category 
CCN(s)

Mark(s) of 
conformity

Supplement ID

01. Plastic 
enclosure 

MITSUBISHI 
ENGINEERING-
PLASTICS 
CORP(E41179)

FIN-7500+ HWI 0, Rated V-0, 115 
degree C, minimum 1.5 
mm thickness. Top 
enclosure and bottom 
enclosure was 
ultrasonically welded 
together. See 
Enclosure ID 7-01 for 
dimension.

QMFZ2 UR

02. Appliance inlet 
(AC1) 

ZHE JIANG BEI ER 
JIA ELECTRONIC 
CO LTD(E225980)

ST-A03-005 250V, 2.5A, 105°C AXUT2 UR

02a. Appliance inlet 
(AC1) - Alternate

ZHEJIANG LECI 
ELECTRONICS CO 
LTD(E302229)

DB-8 250V, 2.5A, 105°C AXUT2 UR

Power Supply - - Consists of the 
following components:

- -

03. PWB Interchangeable Interchangeable Rated V-1 or better, 
minimum 130 degree C

ZPMV2 UR

04. Current Fuse 
(F1)

Interchangeable Interchangeable Rated 250 Vac, 1 A. 
Fuse rating marked 
adjacent to the fuse on 
PWB.

JDYX UL 

04a. Current Fuse 
(F1) - Alternate

SHENZHEN 
LANSON 
ELECTRONICS CO 
LTD(E221465)

3K Rated 250 Vac, 1A. 
Fuse rating marked 
adjacent to the fuse on 
PWB.

JDYX2 UR

04b. Current Fuse 
(F1) - Alternate

XC ELECTRONICS 
(SHENZHEN) 
CORP LTD 
(E249609)

3T Rated 250 Vac, 1 A. 
Fuse rating marked 
adjacent to the fuse on 
PWB.

JDYX2 UR
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05. Bridge diode 
(BD1)

-- -- Minimum 600V, 
minimum 1.0A.

-- --

06. Electrolytic 
Capacitors (EC1, 
EC2)

-- -- Max.10uF, 105 degree 
C, provided with 
pressure relief function. 
Minimum 400V 

-- --

07. Inductor (L1) Xiamen Innov 
Electronics Tech 
Co., Ltd

0501-0027 Rated 130 degree C. 
See enclosure ID 4-02 
for details.

-- --

07-1. Inductor 
windings

Interchangeable Interchangeable Minimum 130 degree 
C.

OBMW2 UL

07-2. Inductor 
bobbin

SUMITOMO 
BAKELITE CO 
LTD(E41429)

PM-9820 Phenolic. Rated V-0, 
150 degree C

QMFZ2 UL 

07-3. Inductor 
Insulation tape

JINGJIANG YAHUA 
PRESSURE 
SENSITIVE GLUE 
CO LTD (E165111)

CT* (c)(g), PZ* (b) 130 degree C OANZ2 UL  

08. Y-cap. (CY3) SHANTOU HIGH-
NEW 
TECHNOLOGY 
DEVELOPMNT 
ZONE SONGTIAN 
ENTERPRISE CO 
LTD(E208107)

CD Maximum 1000 pF, 
minimum 250 Vac, 
minimum 125 degree 
C.  Located between 
primary and secondary, 
Class Y1 type

FOWX2 UL  

08a. Y-cap. (CY3) –
Alternate

XIANGTAI 
ELECTRONIC 
(SHENZHEN) CO 
LTD (E319473)

 YOB, YOF, YOE Maximum 1000 pF, 
minimum 250 Vac, 
minimum 125 degree 
C.  located between 
primary and secondary, 
Class Y1 type

FOWX2 UL 

08b. Y-cap. (CY3) –
Alternate

DONGGUAN CITY 
DAFU 
ELECTRONICS CO 
LTD (E465278) 

CT7 Y1 Maximum 1000 pF, 
minimum 250 Vac, 
minimum 125 degree 
C.  located between 

FOWX2 UL 
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primary and secondary, 
Class Y1 type

08c. Y-cap. (CY3) –
Alternate

XIAMEN SINO 
FAITH 
ELECTRONIC 
TECHNOLOGY CO 
LTD(E328673)

HCY Maximum 1000 pF, 
minimum 250 Vac, 
minimum 125 degree 
C.  located between 
primary and secondary, 
Class Y1 type

FOWX2 UL 

09. Transformer 
(T1) 

XIAMEN COST 
INDUSTRY AND 
TRADE CO LTD

0201-0670 Class A,   See 
supplementary 
Enclosure Diagram ID 
4-01 for details.

-- --

09-1. Transformer 
(T1) – Core

-- -- Ferrite, overall size 
approximately 13.5 mm 
by 13.2 mm by 9.8mm.

-- --

09-2. Transformer 
(T1) - Primary 
winding

Interchangeable MW 28, MW75, 
MW79, MW80

Polyurethane 
(Polyamide)130 degree 
C or 155 degree C

OBMW2 UR

09-3. Transformer 
(T1) - Secondary 
winding

TOTOKU 
ELECTRIC CO LTD 
(E166483)

TIW-2 Triple insulated wire, 
130 degree C.

OBJT2 UR

09-4. Transformer 
(T1) – Bobbin

SUMITOMO 
BAKELITE CO LTD 
(E41429)

PM-9820, PM-9630 Phenolic. Rated V-0, 
150 degree C, 
minimum 0.7 mm thick. 
Black or brown color 
only.

QMFZ2 UR 

09-5. Transformer 
(T1) - Insulation tape

P LEO & CO 
LTD(E126174)

1P133(f) 130 degree C. OANZ2 UR

09-5a. Transformer 
(T1) - Insulation 
tape(Alternate)

JINGJIANG YAHUA 
PRESSURE 
SENSITIVE GLUE 
CO LTD (E165111)

CT* (c)(g), PZ* (b) 130 degree C. OANZ2 UR

09-6. Transformer 
(T1) - Varnish

ELANTAS 
ELECTRICAL 
INSULATION 

468-2 (d) 130 degree C. OBOR2 UR
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ELANTAS PDG INC 
(E75225)

Alternate Power 
Supply:

- - Consists of the 
following components:

- -

03. PWB Interchangeable Interchangeable Rated V-1 or better, 
minimum 130 degree C

ZPMV2 UR

04c. Current Fuse 
(F1) 

Dongguan Better 
Electronics 
(E300003)

932 Series Rated 250 Vac, 1 A. 
Fuse rating marked 
adjacent to the fuse on 
PWB.

JDYX2 UR

05. Bridge diode 
(BD1)

-- -- Minimum 600V, 
minimum 1.0A.

-- --

06. Electrolytic 
Capacitors 
(EC1/CD1, 
EC2/CD2)

-- -- Max.10uF, 105 degree 
C, provided with 
pressure relief function. 
Minimum 400V 

-- --

07. Inductor (L1) Xiamen Innov 
Electronics Tech 
Co., Ltd

6201-0001 Rated 130 degree C. -- --

07-1. Inductor 
windings

Interchangeable Interchangeable Minimum 130 degree 
C.

OBMW2 UL

07-2. Inductor 
bobbin 

Zhe Jiang Hongbo 
Electric (E221719)

1UEW Phenolic. Rated V-0, 
155 degree C

QMFZ2 UL 

08. Y-cap. (CY3) –
Alternate

XIAMEN Baoba 
Electronics

Y5V Maximum 1000 pF, 
minimum 250 Vac, 
minimum 125 degree 
C.  located between 
primary and secondary, 
Class Y1 type

FOWX2 UL 

09. Transformer 
(TR1)  

LONGYAN 
JIANQIAO 
ELECTRONICS 
CO.,LTD

EE16V04-10 Class B,   -- --
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09-1. Transformer 
(TR1) – Core

-- -- Ferrite, overall size 
approximately 13.5 mm 
by 13.2 mm by 9.8mm.

-- --

09-2. Transformer 
(TR1) - Primary 
winding

Interchangeable Interchangeable Polyester 
(Polyamide)130 degree 
C or 155 degree C

OBMW2 UR

09-3. Transformer 
(TR1) - Secondary 
winding

Tex E TIW-2 Triple insulated wire, 
130 degree C.

OBJT2 UR

09-4. Transformer 
(TR1) – Bobbin

CHANGSHU 
SOUTH-EAST 
PLASTIC CO LTD
(E136137)

T375J Phenolic. Rated V-0, 
150 degree C, 
minimum 0.7 mm thick. 
Black or brown color 
only.

QMFZ2 UR 

End Alternate Power 
Supply

-- -- -- -- --

10. Glue Interchangeable Interchangeable Minimum V-2. QMFZ2 UR

11. Output Cord Interchangeable Interchangeable Non-detachable, 
minimum 80 degree C, 
minimum 30 V. 
minimum 22AWG, 
Maximum 3.05 m long, 
insulated with PVC, 
TFE, PTFE, SPT-1, 
neoprene or polyimide, 
marked VW-1. One end 
terminates with non-
standard polarized 
connector, the other 
end hooked and 
soldered to PWB.

AVLV2 UR

12. Strain Relief 
(used for output 
wire)

Interchangeable Interchangeable Integrally molded with 
output cord. Physically 
secured into the cutout 
of plastic enclosure. 

QMFZ2 UR
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See Enclosure ID 7-02 
for details.

13.Marking Label Interchangeable Interchangeable Rated minimum 75 
degree C, suitable to its 
application surface.

PGDQ2/8 or 
PGJI2/8

UR

13a.Marking Label 
(Alternate) 

Interchangeable Interchangeable Laser carved on 
enclosure directly

-- --

14. IC (IC1) -- -- Minimum 1.0A,  
Minimum 600 V

-- --

14. U2 / U3 – 
Alternate Charging 
Board only

Texas Instruments BQ77915 Low power battery 
backup protection. 
Provides lithium battery 
reverse current 
protection.

-- --

15. Battery pack Xiamen Innov 
Electronics Tech 
Co., Ltd (E322496)

7Li-ion18650 Unlisted under Vol. 1, 
Sec. 1.  Cell Model: 
INR18650; Capacity 
(Nominal), mAh/Wh: 
2000mAh/ 51.8Wh; 
Configuration: 7-S/1-P

BBFS3 UL 

16. Heat shrinkable 
tube on F1

CHANGYUAN 
ELECTRONICS 
GROUP CO 
LTD(E180908)

CB-HFT*;CB-HFT 600V, 125C, VW-1 YDPU2 UR

16a. Heat shrinkable 
tube on F1

DONGGUAN 
SALIPT CO 
LTD(E209436)

SALIPT S-901-600 600V, 125C, VW-1 YDPU2 UR

16b. Heat shrinkable 
tube on F1-
Alternative

Interchangeable Interchangeable 600V, 125C, VW-1 YDPU2 UR

17. Internal wire Interchangeable Interchangeable Minimum 24 AWG, 
Minimum 300 V, 
Minimum 80 degree C, 
marked VW-1 or FT-1. 

AVLV2 UR
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18.Power cord 
(Optional)

Interchangeable Interchangeable Detachable power 
supply cord, minimum 
105 degree C, 
minimum 300V, 
minimum 22AWG, 
maximum 4.5 m and 
minimum 1.5 m in 
length. Type SVT or 
SPT-2. One end with 
NEMA 1-15P plug

ELBZ2 UR
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Enclosures

Type Supplement Id Description

 Photographs 03-01 Overall View 1

 Photographs 03-02 Overall View 2

 Photographs 03-03 Overall View 3

 Photographs 03-04 Overall View 4

 Photographs 03-05 Overall View 5

 Photographs 03-06 Overall View 6

 Photographs 03-07 Overall View 7

 Photographs 03-08 Internal View - PWB components Side

 Photographs 03-09 Internal View - PWB Traces Side

 Photographs 03-10 Internal View 1

 Photographs 03-11 Internal View 2

 Photographs 03-12 Internal View 3

 Photographs 03-13 Battery Pack

 Photographs 03-14 Battery Pack

 Photographs 03-15 Power Supply Alternate Construction (Top)

 Photographs 03-16 Power Supply Alternate Construction (Bottom)

 Photographs 03-17 Alternate Charging Board (Top)

 Photographs 03-18 Alternate Charging Board (Bottom)

 Diagrams 04-01 Transformer, T1 Spec.

 Diagrams 04-02 Inductor, L1 spec.

 Diagrams 04-03 Alternate Charging Board Layout

 Schematics + PWB 05-01 Schematic Diagram & PWB Layout - for switching power 
supply (Charger)

 Schematics + PWB 05-02 Schematic Diagram & PWB Layout - For the control 
circuit of the battery pack

 Schematics + PWB 05-03 Alternate Power Supply Schematic

 Manuals 06-01 User Manual

 Miscellaneous 07-01 Enclosure Drawing

 Miscellaneous 07-02 SR spec. of output cord

 Miscellaneous 07-03 Marking Label



Diagrams-01 Page-1



Diagrams-01 Page-2



Diagrams-02 Page-1



Diagrams-02 Page-2



The following Page(s) are related to Diagrams-03. The next supplement, if applicable, will be identified with a new
Supplement Page Heading.



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

Title

Number RevisionSize

D

Date: 3/3/2020 Sheet    of
File: S:\Product Files\..\SPS-2A29VDC-BBFM-03-Rev-B.SchDocDrawn By:

RE3/MCLR/VPP1

RA0/AN0/C12IN0-/C2OUT/SRNQ/SS/VCAP/SEG122

RA1/AN1/C12IN1-/SEG73

RA2/AN2/C2IN+/VREF-/DACOUT/COM24

RA3/AN3/C1IN+/VREF+/COM3/SEG155

RA4/C1OUT/CPS6/T0CKI/SRQ/CCP5/SEG46

RA5/AN4/C2OUT/CPS7/SRNQ/SS/VCAP/SEG57

VSS 8

RA7/OSC1/CLKIN/SEG2
9

RA6/OSC2/CLKOUT/VCAP/SEG110

RC0/T1OSO/T1CKI/P2B11

RC1/T1OSI/CCP2/P2A12

RC2/CCP1/P1A/SEG313

RC3/SCK/SCL/SEG614

RB7/ICSPDAT/ICDDAT/SEG1328 RB6/ICSPCLK/ICDCLK/SEG1427 RB5/AN13/CPS5/P2B/CCP3/P3A/T1G/COM126 RB4/AN11/CPS4/P1D/COM025
RB3/AN9/C12IN2-/CPS3/CCP2/P2A/VLCD324 RB2/AN8/CPS2/P1B/VLCD223 RB1/AN10/C12IN3-/CPS1/P1C/VLCD122 RB0/AN12/CPS0/CCP4/SRI/INT/SEG021

VDD20 VSS 19

RC7/RX/DT/P3B/SEG8
18 RC6/TX/CK/CCP3/P3A/SEG917 RC5/SDO/SEG1016 RC4/SDI/SDA/T1G/SEG1115

U1

PIC16F1933-I/SS

1uF
50V

C4

1uF
50V

C5

1uF
50V

C6

1uF
50V

C8

1uF
50V

C12

1uF
50V

C13

1uF
50V

C14

10M
R17

10M
R18

1K

R23

1uF
50V

C10

1uF
50V

C11

1K

R2

1uF
50V

C2

1uF
50V

C3

10K
R48

10K
R20

10K

R30

33R

R4

33R

R5

33R

R7

33R

R10

33R

R24

33R

R25

33R

R27

10M

R12

100R
R33

100R
R34

0.1uF
50V

C17

0.1uF
50V

C16

470K

R32

470K
R22

200K

R29

VC26

VC17

VC08

VSS
9

SRP10

SRN11

DSG12

VC35

VC44

VC53

AVDD2

VDD1

CHG 13

LD 14

LPWR 15

CBI
16

OCDP 17

TS 18

VTB 19

CCFG 20

CBO 21

PRES 22

CTRC 23

CTRD 24
U2

BQ770915

VC26

VC17

VC08

VSS9

SRP10

SRN11

DSG12

VC35

VC44

VC53

AVDD2

VDD1

CHG 13

LD 14

LPWR 15

CBI 16

OCDP 17

TS 18

VTB 19

CCFG 20

CBO 21

PRES 22

CTRC 23

CTRD 24
U3

BQ770915

PACK+

AVDD

AVDD

BAT-

GND

1uF
50V

C9

33R

R14

1uF
50V

C15

33R

R31

BAT-

10K

R26

10K

R8

DNP

R3

DNP

R6

DNP

R9

DNP

R13

DNP

R19

DNP

R15

DNP

R16

B6

B5

B4

B3

B2

B1

PACK+

B6

B5

B4

B3

B2

B1

GND

G7

G6

G5

G4

G3

G2

G1

G7

G6

G5

G4

G3

G2

G1

GND

0R

R11NTC+

D2
DIODE1

NTC-

10K

R28

Kelvin Connection
BAT-

VPP 1

VDD 2

VSS 3

PGD 4

PGC 5

P1

+5VDC

0.1uF
50V

C110K
R1

PGD
PGC

GND

VPP

GND

0.1uF
50V

C7

+5VDC

GND

PGC
PGD

1
2
3
4
5
6
7
8
9

10

P2
PACK+
PACK+
B6
B5
B4
B3
B2
B1

GND

1
2

P3

1
2

P4

NTC+
NTC-

Q1

MOSFET1-N

Q2

MOSFET1-N

Q3

MOSFET1-N

Q4

MOSFET1-N

Q5

MOSFET1-N

Q6

MOSFET1-N

Q7

MOSFET1-N

4.7K
R35

1K
R36

1M
R37

3.3M
R38

PACK-

200K

R21

20K
R41

1
2

3

LED1

LED_Bi-Color

1
2

3

LED2

LED_Bi-Color

GND

560R

R42

560R

R45

560R

R47

560R

R51

LED1_R

LED1_G

LED2_R

LED2_G

GND

200K

R43

20K
R46

GND

200K

R49

20K
R52

GND

200K

R56

20K
R58

GND

200K

R59

20K
R61

GND

200K

R62

20K
R64

GND

200K

R53

20K
R55

GND

B7_ADC

B6_ADC

B5_ADC

B4_ADC

B3_ADC

B2_ADC

B1_ADC

B4

B7_ADC
B6_ADC
B5_ADC
B4_ADC

B3_ADC

B1_ADC
B2_ADC

D1

DIODE1

PACK-

+30VDC

VinI

G
N

D
C

Vout O
U4 VOLTREG

GND

+30VDC

+5VDC

1uF
50V

C18
0.1uF
50V

C19
0.1uF
50V

C20
1uF
50V

C21

SW1

10K
R40

+5VDC

100K
R50

W1

W2

PACK+

CLR_FAULT

D3
DIODE1

D4
DIODE1

PACK+

F1

BAT-

R44 serves as a net tie for low current and high current paths

LED1_R
LED1_G
LED2_R
OUTPUT_CURRENT

PACK+

B6

B5

B3

B2

B1

10K

R54

NTC Connector

SPS Connector

Battery Pack Connector

External Cell Balancing (Optional Circuit)

1M
R63

10K
R57

Opt2A
Opto CLA233CT

Opt2B
Opto CLA233CT

Opt1B
Opto CLA233CT

Opt1A
Opto CLA233CT

1K
R65

1K
R60

100K

R69

100K
R68

1.8K

R67 1.8K

R66 1M
R70

470K
R71

100K
R72

15K
R73

TVS1

3

2
1

8

4

U5A

GND

GND

+5VDC

+5VDC

GND

GND

+30VDC

CHRG_DETECT

FAULT_DETECT

LD

DSG_G

DSG_G

GND

+5VDC

SENSE+SENSE-

SENSE+

SENSE-

Output Current Sense

Programming Header

Fault Clear & Output Control

Test LED

Charge LED

OUTPUT_CURRENT

DSG_G

LD

CLR_FAULT

OUTPUT_EN

Connectors

Charger Detection

Fault Detection

Detection Circuits

Battery Voltage MeasurementLED IndicatorsBattery Balancing & Protection IC Microcontroller

RENAME THESE NETS

B7

B6

B5

B4

B3

B2

B1

G

4

D 8

D 7

D 6

D 5

S3

S2

S1

Q8
MOSFET1-N_POWER

G

4

D8

D7

D6

D5

S 3

S 2

S 1

Q9
MOSFET1-N_POWER

OUTPUT_EN

VPP

FAULT_DETECT
CHRG_DETECT

7m

R39

0R
R44

LED2_G

B

SPS 2A29VDC BBFM 03

SPS 2A29VDC BBFM 03 - REV B

1 1

PI01 PI02

CO

PIC101
PIC102

COC1

PIC201
PIC202

COC2

PIC301 PIC302

COC3

PIC401

PIC402
COC4

PIC501
PIC502

COC5

PIC601

PIC602
COC6

PIC701
PIC702

COC7

PIC801

PIC802
COC8

PIC901
PIC902

COC9

PIC1001

PIC1002
COC10

PIC1101 PIC1102

COC11

PIC1201
PIC1202

COC12

PIC1301

PIC1302
COC13

PIC1401

PIC1402
COC14

PIC1501
PIC1502

COC15

PIC1601
PIC1602

COC16

PIC1701

PIC1702
COC17

PIC1801
PIC1802

COC18
PIC1901
PIC1902

COC19
PIC2001
PIC2002

COC20
PIC2101
PIC2102

COC21

PID10A PID10K

COD1

PID20A

PID20K COD2

PID30A

PID30K

COD3 PID40A

PID40K

COD4

PILED101
PILED102

PILED103

COLED1

PILED201
PILED202

PILED203

COLED2

PIOpt101
PIOpt102

COOpt1A PIOpt103

PIOpt104

COOpt1B

PIOpt201
PIOpt202

COOpt2A PIOpt203

PIOpt204

COOpt2B

PIP101
PIP102

PIP103
PIP104

PIP105

COP1

PIP201
PIP202

PIP203
PIP204

PIP205
PIP206

PIP207
PIP208

PIP209

PIP2010

COP2

PIP301
PIP302

COP3

PIP401

PIP402

COP4

PIQ10D

PIQ10G

PIQ10S

COQ1

PIQ20D
PIQ20G

PIQ20S

COQ2

PIQ30D
PIQ30G

PIQ30S

COQ3

PIQ40D
PIQ40G

PIQ40S

COQ4

PIQ50D
PIQ50G

PIQ50S

COQ5

PIQ60D
PIQ60G

PIQ60S

COQ6

PIQ70D
PIQ70G

PIQ70S

COQ7

PIQ801

PIQ802

PIQ803

PIQ804

PIQ805

PIQ806

PIQ807

PIQ808

COQ8

PIQ901

PIQ902

PIQ903

PIQ904

PIQ905

PIQ906

PIQ907

PIQ908

COQ9

PIR101

PIR102
COR1

PIR201 PIR202
COR2

PIR301PIR302
COR3

PIR401 PIR402
COR4

PIR501 PIR502

COR5

PIR601 PIR602
COR6

PIR701 PIR702

COR7
PIR801 PIR802

COR8

PIR901 PIR902
COR9

PIR1001 PIR1002

COR10
PIR1101PIR1102

COR11

PIR1201 PIR1202
COR12

PIR1301 PIR1302
COR13

PIR1401 PIR1402

COR14

PIR1501 PIR1502
COR15

PIR1601 PIR1602

COR16

PIR1701

PIR1702

COR17 PIR1801

PIR1802

COR18

PIR1901 PIR1902

COR19

PIR2001

PIR2002 COR20

PIR2101PIR2102
COR21

PIR2201

PIR2202COR22

PIR2301 PIR2302

COR23

PIR2401 PIR2402

COR24

PIR2501 PIR2502

COR25
PIR2601 PIR2602

COR26

PIR2701 PIR2702
COR27

PIR2801PIR2802
COR28

PIR2901 PIR2902
COR29

PIR3001 PIR3002

COR30

PIR3101 PIR3102

COR31

PIR3201 PIR3202
COR32

PIR3301

PIR3302
COR33

PIR3401

PIR3402
COR34

PIR3501

PIR3502
COR35

PIR3601

PIR3602
COR36

PIR3701

PIR3702
COR37

PIR3801

PIR3802
COR38

PIR3901 PIR3902

COR39

PIR4001

PIR4002

COR40

PIR4101

PIR4102

COR41

PIR4201PIR4202
COR42

PIR4301PIR4302
COR43

PIR4401

PIR4402
COR44

PIR4501PIR4502

COR45

PIR4601

PIR4602

COR46

PIR4701PIR4702

COR47

PIR4801

PIR4802COR48

PIR4901PIR4902
COR49

PIR5001

PIR5002
COR50

PIR5101PIR5102

COR51

PIR5201

PIR5202

COR52

PIR5301PIR5302

COR53

PIR5401PIR5402

COR54

PIR5501

PIR5502

COR55

PIR5601PIR5602

COR56

PIR5701

PIR5702COR57

PIR5801

PIR5802

COR58

PIR5901PIR5902

COR59

PIR6001

PIR6002COR60

PIR6101

PIR6102

COR61

PIR6201PIR6202
COR62

PIR6301

PIR6302COR63

PIR6401

PIR6402

COR64

PIR6501

PIR6502
COR65

PIR6601 PIR6602

COR66

PIR6701 PIR6702

COR67

PIR6801

PIR6802
COR68

PIR6901PIR6902
COR69

PIR7001

PIR7002

COR70

PIR7101

PIR7102 COR71

PIR7201

PIR7202 COR72

PIR7301

PIR7302

COR73

PISW101

PISW102

COSW1

PITVS10A

PITVS10K
COTVS1

PIU101

PIU102

PIU103
PIU104

PIU105
PIU106

PIU107

PIU108

PIU109
PIU1010

PIU1011

PIU1012
PIU1013

PIU1014

PIU1015
PIU1016

PIU1017
PIU1018

PIU1019PIU1020

PIU1021

PIU1022
PIU1023

PIU1024
PIU1025

PIU1026

PIU1027
PIU1028

COU1

PIU201

PIU202

PIU203

PIU204

PIU205

PIU206

PIU207

PIU208

PIU209

PIU2010

PIU2011

PIU2012 PIU2013

PIU2014

PIU2015

PIU2016

PIU2017

PIU2018

PIU2019

PIU2020

PIU2021

PIU2022

PIU2023

PIU2024

COU2

PIU301

PIU302

PIU303

PIU304

PIU305

PIU306

PIU307

PIU308

PIU309

PIU3010

PIU3011

PIU3012 PIU3013

PIU3014

PIU3015

PIU3016

PIU3017

PIU3018

PIU3019

PIU3020

PIU3021

PIU3022

PIU3023

PIU3024

COU3

PIU40C

PIU40I PIU40O

COU4

PIU501
PIU502

PIU503

PIU504

PIU508 COU5A

PIW101

COW1

PIW201

COW2

PIC701

PIC2002 PIC2102

PIP102

PIR101

PIR4002

PIR6002

PIR6502

PIU1020

PIU40O

PIU508

PID10A

PID40A

PIP401

PIR7202

PIC302 PIU202

PIU2020
NLAVDD

PIP208

PIQ60S

PIR1901

PIR2102

PIR2701

NLB1

PIR6201

PIR6401

PIU1021

NLB10ADC

PIP207

PIQ50S

PIR1601

PIR2501

PIR4302NLB2

PIR5901

PIR6101

PIU1022

NLB20ADC

PIC202
PIC301

PIC802

PIC901

PIP206

PIQ40S

PIR1101

PIR1202

PIR1401

PIR1501

PIR2301

PIR2401

PIR4902

PIR6301

PIU209

PIU2010

PIU2011

PIU2023

PIU2024

NLB3

PIR5601

PIR5801

PIU107

NLB30ADC

PIP205

PIQ30S

PIR1001

PIR1301

PIR5302
NLB4

PIR5301

PIR5501

PIU105

NLB40ADC

PIP204

PIQ20S

PIR701

PIR901

PIR5602
NLB5

PIR4901

PIR5201

PIU104

NLB50ADC

PIP203

PIQ10S

PIR501

PIR601

PIR5902
NLB6

PIR4301

PIR4601

PIU103

NLB60ADC

PIR2101

PIR4101

PIU102

NLB70ADC

PI01

PIC1402

PIC1501

PIC1602

PIC1702

PIR2801

PIR2902

PIR3002

PIR3101

PIR4402

PIU309

PIU3020

NLBAT0

PIR7201

PIR7302

PIU1013

NLCHRG0DETECT

PIOpt102

PIU109

NLCLR0FAULT

PIOpt204

PIQ804

PIR3501

PIR3702

PIR7002

NLDSG0G

PIR7001

PIR7102

PIU1012

NLFAULT0DETECT

PIC1502

PIQ70G

PIR3102

PIU308

NLG1

PIC1302

PIC1401

PIQ60G

PIR2702 PIU307

NLG2

PIC1202

PIC1301

PIQ50G

PIR2502 PIU306

NLG3

PIC902

PIQ40G

PIR1402

PIU208

NLG4

PIC602

PIC801

PIQ30G

PIR1002 PIU207

NLG5

PIC502
PIC601

PIQ20G

PIR702 PIU206

NLG6

PIC402
PIC501

PIQ10G

PIR502 PIU205

NLG7

PIC102

PIC702

PIC1002
PIC1101

PIC1801 PIC1901 PIC2001 PIC2101

PILED102

PILED202

PIOpt103

PIOpt203

PIP103

PIP209

PIP2010

PIQ70S

PIR4102

PIR4401

PIR4602

PIR5001

PIR5202

PIR5502

PIR5802

PIR6102

PIR6402

PIR6801

PIR7101

PIR7301

PITVS10K
PIU108
PIU1019

PIU40C

PIU504

PIOpt104

PIR3201PIU3014

NLLD

PIR4501

PIU1025
NLLED10G

PIR4201

PIU1026
NLLED10R

PIR5101

PIU1015NLLED20G

PIR4701

PIU1024
NLLED20R

PIC201PIR202 PIU201

PIC401
PIR402

PIU203

PIU204

PIC1001PIR2302 PIU301

PIC1102 PIU302

PIC1201PIR2402

PIU303

PIU304

PIU305

PIC1601
PIR3302

PIU3010

PIC1701
PIR3402

PIU3011

PIC1802 PIC1902

PID30K PID40K

PITVS10A

PIU40I

PID20A

PIR2202

PID20K

PIR6302

PIU2014

PILED101
PIR4202

PILED103
PIR4502

PILED201

PIR4702

PILED203
PIR5102

PIOpt101
PIR6001

PIOpt201
PIR6501

PIQ10D

PIR301

PIQ20D

PIR602

PIQ30D

PIR902

PIQ40D

PIR1302

PIQ50D

PIR1502

PIQ60D

PIR1602

PIQ70D

PIR1902

PIQ805

PIQ806

PIQ807

PIQ808

PIQ905

PIQ906

PIQ907

PIQ908

PIQ904

PIR3601

PIR3802

PIR801PIU2019

PIR1201PIU2017

PIR1701

PIU2012

PIR1702

PIU3024

PIR1801

PIU2013

PIR1802

PIU3023

PIR2001

PIU3022

PIR2002

PIU2015

PIR2601PIU3019 PIR2602

PIR2802PIU3018

PIR2901PIU3017

PIR3001PIU3016

PIR3502

PIU3012

PIR3602

PIU3013

PIR4001

PISW101

PIR4801

PIU3021

PIR4802

PIU2016

PIR5002

PIR5402PISW102 PIR5401 PIU1011

PIR5701

PIU2022

PIR6602

PIR6802

PIU503

PIR6702

PIR6902

PIU502

PIU106

PIU1014

PIU1016

PIU1017
PIU1018

PIU2021

PIU3015

PIP301

PIR802

PIU2018

NLNTC0

PIP302

PIR1102

NLNTC0

PIR6901

PIU1023

PIU501

NLOUTPUT0CURRENT

PIOpt202

PIU1010

NLOUTPUT0EN

PID10K

PID30A

PIP201
PIP202

PIR201

PIR302

PIR401

PIR5702

PIR6202

PIW101

NLPACK0

PIP402

PIQ901

PIQ902

PIQ903

PIR2201

PIR3202

PIR3801

PIW201
NLPACK0

PIP105

PIU1027

NLPGCPIP104

PIU1028

NLPGD

PIQ801

PIQ802

PIQ803

PIR3401

PIR3701

PIR3902

PIR6601
NLSENSE0

PI02

PIR3301

PIR3901

PIR6701
NLSENSE0

PIC101

PIP101

PIR102PIU101



Manuals-01 Page-1



Manuals-01 Page-2



Miscellaneous-01 Page-1



Miscellaneous-01 Page-2



Miscellaneous-02 Page-1



Miscellaneous-03 Page-1



Photographs-01 Page-1



Photographs-02 Page-1



Photographs-03 Page-1



Photographs-04 Page-1



Photographs-05 Page-1



Photographs-06 Page-1



Photographs-07 Page-1



Photographs-08 Page-1



Photographs-09 Page-1



Photographs-10 Page-1



Photographs-11 Page-1



Photographs-12 Page-1



Photographs-13 Page-1



Photographs-14 Page-1



Photographs-15 Page-1



Photographs-16 Page-1



Photographs-17 Page-1



Photographs-18 Page-1



Schematics-01 Page-1



Schematics-02 Page-1



Schematics-02 Page-2



The following Page(s) are related to Schematics-03. The next supplement, if applicable, will be identified with a new
Supplement Page Heading.



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Number RevisionSize

A4

Date: 9/22/2020 Sheet    of
File: C:\Users\..\SPS 0.5A30VDC_SCH.SchDocDrawn By:

A
C

 in
2

A
C

 in
1

D
C

-
4

D
C

+
3

BD1

VDR1

F1

AC/NAC/L

+

CD1

+

CD2

L1

P_GND

R1a

R1b

R3a

D1

TR1

C1

R5D2

+ CD3

P_GND

R6

R7a R7b

P_GND

R4b R4a R4c

P_GND

C4

C5 R8b

+

CD4

R10a

R10b

LED

ou
t1

1

-i
n1

2

+
in

1
3

-V
S

4
+

in
2

5

-i
n2

6

ou
t2

7

+
V

S
8

U3

R13

R16R15

S_GND

C8

R14

R12S_GND

CY1a

V+R2a

V
D

D
3

C
S

4

V
S

1

G
N

D
2

D
5

D
6

D
7

D
6

U1

P_GND

VDD 3

VCC 4

GND
1

GND 2

D5

D6

D7

D
8

U2

C6

D3

V-

P_GND

C2

CY1b

CY1c

D4

LF1

R9

RT1

R3b

R2b

C3

C7

R11

D5

Schematic

SPS 0.5A30VDC A



Issue Date: 2017-11-30 Page 1 of 2 Report Reference # E497279-A1-UL

Revision Date: 2021-03-18

TRF No. IEC60950_1G 1

Test Record No. 1

Tests on Model SPS 2A29VDC BBFM is not required due to transferring file from Applicant XIAMEN INNOV 
ELECTRONICS TECH CO LTD., E322496-A10, Vol. X1. 

The following tests were conducted:

Tests performed (name of test and test clause): None Testing location: None

The following tests were waived:  None Rationale for Waiving

Test results are valid only for the tested equipment. These tests are considered representative of the products 
covered by this Test Report. The test methods and results of the above tests have been reviewed and found 
to be in accordance with the requirements in the Standard(s) referenced at the beginning of this Test Report.

The following supplements are provided as part of this Test Record.  NOTE:  These supplements are only 
available to the Applicant via the myULTM Client Portal.

Type Supplement Id Description

 



Issue Date: 2017-11-30 Page 2 of 2 Report Reference # E497279-A1-UL

Revision Date: 2021-03-18

TRF No. IEC60950_1G 2

Test Record No. 2

Model SPS 2A29VDC BBFM was used for test purposes for the evaluation of an alternate construction with 
alternate power supply board and charging circuitry. Alternate construction employs same input/output ratings as 
previous evaluation. Based on the previously conducted testing and the review of product technical documentation 
including photos, schematics, wiring diagrams and similar, limited testing was conducted and it has been 
determined that the product continues to comply with the standard.  

The following tests were conducted:

Tests performed (name of test and test clause): Testing location: 
UL Northbrook, 333 Pfingsten Road, 
Northbrook, IL, 60062-2096, USA

SELV Reliability Test Including Hazardous Voltage Measurements 
(2.2.2, 2.2.3, 2.2.4, Part 22 6.1)
Determination of Working Voltage; Working Voltage Measurement 
(2.10.2)
Transformer and Wire /Insulation Electric Strength (2.10.5.13)
Battery (4.3.8)
Heating (4.5.1, 1.4.12, 1.4.13)
Touch Current (Single-Phase; TN/TT System) (5.1, Annex D)
Electric Strength (5.2.2)
Component Failure (5.3.1, 5.3.4, 5.3.7)
Transformer Abnormal Operation (5.3.3, 5.3.7b, Annex C.1)
Power Supply Output Short-Circuit/Overload (5.3.7)
The following tests were waived:  Rationale for Waiving

Test results are valid only for the tested equipment. These tests are considered representative of the products 
covered by this Test Report. The test methods and results of the above tests have been reviewed and found 
to be in accordance with the requirements in the Standard(s) referenced at the beginning of this Test Report.

The following supplements are provided as part of this Test Record.  NOTE:  These supplements are only 
available to the Applicant via the myULTM Client Portal.

Type Supplement Id Description
Datasheet 02-01 Datasheets
Attachment 02-02 Dual Language CRD


