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Introduction: 
360° Test Labs has been retained to perform a formal competitive analysis of competing 
PCBAs/ Part Number: Model ‘X’.  For the client assembly, 360° Test Labs was supplied 
extensive documentation including BOMs, drawings, manufacturer specifications, and RoHS 
data.  For the competitor assembly 360° Test Labs was supplied the BOM and then 
independently sourced missing requisite data from manufacturer documentation or distributor 
supplied documentation. 
 
To make comparisons and draw supported conclusions, 360° Test Labs identified each 
component and the specifications associated with that component including, specified operating 
environments, ratings, and failure rates, etc.  When the origin of manufacture was not 
determinable, analysis of materials physical and electrical characteristics was closely 
scrutinized.  
 
 
 
Findings: 
 
 

 
 

Graphic:  #1 



Note:  Additional Information Found in Appendix for Red Shaded Items 

RefDes Description Value
Model 'X' Model 'X'-2 NotesManufacturer Part Number Specifications Manufacturer Part Number Specifications

PCB PCB FR4, 1.5 OZ CU, .062" THICK MONKUNGCHINHO :40575900 Equivalent parts--no notable specification variances.
SILICONE CONFORMAL COATING DOW CORNING 3-1753 Not used on clinet board.   See conformal coating notes that follow this table.

P2 CONNECTOR 10 PIN 1.25MM SPACING CABLE THRU BRD MOLEX 52492-1020 MOLEX 52492-1020 Same part.

D1 - 4, D6 DIODE RECTIFIER 1 AMP 400PIV DO-41 PANJIT 1N4004(TB)
1 amp 400 PIV 1N4004 While this part is rated 400V, a bench test showed the Panjit breakdown was > 800 

VDC.   Part sample exceeds specs.

F1 FUSE MSF 1 AMP 250V QUICK ACT 
Conquer MSF 1A/250V FUSE MEF 1A/250V SCHURTER 0034.6014

Equivalent parts.  Identical overload ratings.  The client Part has a wider temp rating,
-55C to + 125C  vs -40C to +85 C for the competing  Part.    See appendix for 
specification highlight.

K1 - 4 Single Pole Relay, 5A N.O. 5VDC OMRON G5Q-14 

OMRON  G5S-1 The G5S-1 is rated 5 amps through the Normally Open Contacts, and 3 amps though 
the Normally Closed Contacts.  The G5Q-14 is rated 10 amps though the Normally 
Open and 5 though the Normally Closed Contacts.  All other specifications are 
identical.  The clinet G5Q-14 is clearly a superior part.    See appendix for 
specification highlight.

AROMAT JQ1P-5V

Song Chuan 892-ICC-S  5VDC

U1, U5 TRIAC THRU-6 PIN DIP T-H Fairchild MOC-3083M QT OPTOELECTRONICS  MOC3083-M Same part.    QT Optoelectronics is a Vendor not a manufacturer.
P3, P4 SHROUDED HEADER CONN 2 PIN 2.5MM PITCH WHITE Chyaoshiunn JS-1151-02 JST B2B-EH-A Equivalent parts--no notable specification variances.

P1 CONNECTOR 6 PIN MINI-FIT TKP JS-1151-06 MOLEX 39-29-9066 Equivalent parts--no notable specification variances.
AMP  794662-6

C2 CAPACITOR ELECTROLYTIC 2200UF 25V 5MM 2200UF YELLOWSTONE GR2200M25W1321
PANASONIC ECA-1EM222 Equivalent parts.    Leakage Currents are rated differently.  Panasonic 1 and 2 min 

values at 20C, Stone 3 min at 25C, but both are < 3u Amps after 3 min.   See 
appendix for specification highlight. ILLINOIS CAP 228CKS025M

C3 CAPACITOR ELECTROLYTIC 10UF 25V 2.5MM  10uF

YELLOWSTONE GR10M25W0511 PANASONIC ECA-1EM100

Equivalent parts.  Leakage Currents are rated differently  Panasonic 1 and 2 min 
values at 20C, Stone 3 min at 25 C, but both are < 3u Amps after 3 min.  The Stone 
part is rated to 105 C, while the Panasonic part is only rated 85C.   See appendix for 
specification highlight.

SL GRAY WIRE ASM (ICE CRADLE) T-H
Yung Hua

1007#22 
70m/m+FDFNYD1-

187(5)+5192T-GREY
No Information on the competing wire,  client wire meets UL voltage and flame tests.

OR ORANGE WIRE ASM (WATER CRADLE) T-H
Yung Hua

1007#22 
70m/m+FDFNYD1-
187(5)+5191T-OR

No Information on the competing wire,  client wire meets UL voltage and flame tests.

BR BROWN WIRE ASM (COMMON CRADLE) T-H
Yung Hua

1007#22 
70m/m+FDFNYD1-
187(5)+5190T-BR

No Information on the competing wire,  client wire meets UL voltage and flame tests.

R1, R10 RESISTOR CARBON FILM 560 OHM 5% 0.25W THRU-HOLE 560 Ohm Tzaiyuan 560Ω SEI CF1/45605% Equivalent parts--no notable specification variances.
TRANSISTOR SINGLE NPN DIGITAL 15VDC 600MA SMT3 ROHM DTC323TKT146 ROHM DTC323TK T146 Same part.

XSTR N CHAN MOSFET 60VDC 115MA SMT SOT-23  PANJIT  2N7002
FAIRCHILD 2N7002 The Panjit is a somewhat superior part.  Panjit's part is rated for 350 milliwatts to 

Farichilds 200 milliwatts.  Both parts are rated 60 VDC, but the Panjit is rated typcial 
105 VDC.  See appendix for specification highlight.CENTERAL SEMICONDUCTOR 2N7002

CAP CER 0.001UF 50VDC +/-10% X7R SMT 0805  .001 uF Compostar 0805-0001-50-7r 50V  X7R +-10%
KEMET C0805C102K5RACTU The Kemet part meets RoHS requirements, but does not mention compatablity with 

SAC solders.BC COMPONENTS 1206B102K500NT

CAP CER 0.01UF 50VDC +/-10% X7R SMT 0805 .01 uF Compostar 0805-001-50-7r 50V  X7R +-10% PANASONIC ECJ2VB1H103K  See appendix for specification highlight.
AVX 08055C103KAT2A

CAPACITOR CERAMIC 0.01UF (10000PF) 50VDC +/-10% X7R SMT 1206   .01 uF Compostar 1206-001-50-7r 50V  X7R +-10%
PANASONIC ECU-V1H103KBM

Equivalent parts--no notable specification variances.KEMET C1206C103K5RACTU
BC COMPONENTS 1206B103K500NT

CAP CER 0.1UF 50VDC +/-10% X7R SMT 1206 .1 uF Compostar 1206-01-50-7r 50V  X7R +-10% PANASONIC ECJ3VB1H104K  See appendix for specification highlight.
AVX 12065C104KAT2A

D7 DIODE SCHOTTKY RECTIFIER 20V 500MA SMT SOD123  ON MBR0520LT1G
FAIRCHILD MBR0520L Equivalent parts--no notable specification variances.
ON-SEMI MBR0520LT1 Same part.

R7, R8 RES THICK FILM MARKED 1K 1% 1/8W OR 1/10W SMT 0805 1K Tzaiyuan 0805-1k-5
ROHM MCR10EZHF1001 Equivalent parts.   While the Rohm part supported Lead-Free soldering, the part itself 

did not claim RoHS compliance.
CAPACITOR CERAMIC 10PF 50VDC +/-5% NPO SMT MULTILAYER CHIP 1206 
COG,   ALTERANATE AVX12061A100JATMA 100V KEMET 

10 pF Compostar 1206-0001-50-7r 50V  X7R +-10% AVX 12065A100DATIA,  See appendix for specification highlight.
RFE MA1206CG100K500R

C13, C14 CAP ELECTROLYTIC 10UF 16VDC SMT 4 X 4.5MM   10 uF Nichicon UZS1C100MCL1GB 16v  -40~85 
UZS1C100MCL1GB

NICHICON UZS1C100MCR1GB
Same part.TECATE MXLP-016/M4X5TR13

ILLINOIS CAP 106SLP016M

R2 RES THICK FILM MARKED 4.7K 5% 1/4W SMT 1206  4.7K Tzaiyuan 1206-47-5 1%
PANASONIC ERJ-8GEYJ472V Equivalent parts.   While the Rohm part supported Lead Free soldering, the part itself 

did not claim RoHS compliance.ROHM MCR18EZHJ472

R12 RES THICK FILM MARKED 7.32K 1% 1/8W SMT 0805  7.32K Tzaiyuan 0805-732-1 1%
PANASONIC ERJ-6ENF7321V Equivalent parts.   While the Rohm part supported Lead Free soldering, the part itself 

did not claim RoHS compliance.ROHM MCR10EZHF7321

RES THICK FILM MARKED 24.9K 1% 1/8W SMT 0805  24.9K Tzaiyuan 0805-129-1 1%
PANASONIC ERJ-6ENF2492V Equivalent parts.   While the Rohm part supported Lead Free soldering, the part itself 

did not claim RoHS compliance.ROHM MCR10EZHF2492

R3 - R6 RES THICK FILM MARKED 10K 1% 1/8W SMT 0805  10K Tzaiyuan 0805-10k-5 1%
PANASONIC ERJ-6ENF1002V Equivalent parts.   While the Rohm part supported Lead Free soldering, the part itself 

did not claim RoHS compliance.ROHM MCR10EZHF1002
RH1 SENSOR HUMIDITY RESITIVE +/-5% 0.1" PITCH T-H GE EMD-4000 +-5% GENERAL EASTERN INSTRUMENTS EMD-4000 Same part.

D8, D10, D13 - 15 DIODE HIGH SPEED SWITCHING 100VDC 200MA T-H DO-35   Fairchild 1N914 
FAIRCHILD 1N914 Same part.

VISHAY 1N914 Equivalent parts--no notable specification variances.

U2 IC DUAL WIDE LOW POWER OP AMP SMT SOIC-8   ON  LM358 
NATIONAL LM358AM The ON Simiconductor component has ESD clamps on the Op Amp Inputs.  These 

can be very important in consumer appliances.  The National Semi part does not 
mention ESD protection; thus, the ON Semi is a superior part.   The ON LM358 is 
RoHS.TEXAS INSTRUMENTS LM358D

U3 IC 8-BIT MICROCONTROLLER 1024 WORDS  SOIC-8 (HSFRA.Hex) Microchip  PIC12F675 MICROCHIP PIC12F675-I/SN Same Part
J1 CONN 2 PIN MINI-FIT Chyaoshiunn P120I-02(TKP) MOLEX 39-29-9022 Equivalent parts--no notable specification variances.
T1 TRANSFORMER 115/230VAC 60/50HZ 5VA 16V SERIES 8V PARALLEL CLASS B T-H Eng Electric Co. 1P41-160031A-063 115/230VAC TAMURA PL5.0-16-130B MEC Equivalent parts.  competing  HiPot tested to 2500 V,  client HiPot tested to 1800 V.

Label #1 E-SHIN 3918 Warning Label Same part.
Label #2 E-SHIN 38904 White Label Equivalent label.

2006
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Additional Comparative Details: 
 
The competitor board has a silicon based conformal coating over the Op-Amp area, the client 
board does not—an engineering review of the necessity of this coating should be made.  On the 
positive side, the Op-Amp gain could be very sensitive to debris on the circuits—conformal 
coating would prevent this. 
 
On the negative side, the Humidity Sensor on the competitor board has been conformally 
coated.  It is unlikely that the Humidity Sensor has been properly functioning on the 
competitor board.  The problem could be corrected by masking the Humidity Sensor during 
coating, or installing the sensor during a later step. 
 
 
 
 
 
 
 
 
 
 
 
360° Test Labs Independently Concludes and Certifies:   
The competing boards are functionally equivalent and of equivalent quality—excepting the issue 
noted above relating to conformal coating. 
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Appendix - Highlighted Competitor Related Specification Sheets 
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