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Road, Minzhi Street, Longhua District, Shenzhen, Guangdong

Test specification:
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Product Name.......................................: Diodes and triodes

Trade Mark............................................: GK

Manufacturer.........................................: Jiangsu Goodwork Microelectronics Technology Co., LTD

Address................................................. : Building 1, No. 3 Yancheng Economic and Technological
Development Road, Yancheng City, Jiangsu Province

Model/Type reference......................... : GBU1010, KBP, GBP, D3K, GBL, KBU, GBU, KBL, KBJ, KBPC,
KBPC-W, GBPC, GBPC-W, WOL, WOB, DBS, DB1, UMSB, HBS,
ULBF, SMF5.0-440(C)A, SMAJ5.0-440(C)A, SMAFJ5.0-440(C)A,
SMBJ5.0-440(C)A, SMCJ5.0-440(C)A, SMDJ5.0-440(C)A,
3.0SMDJ5.0-440(C)A, 5.0SMDJ11-440(C)A, P2KE5.0-440(C)A,
P4KE6.8-440(C)A, P6KE6.8-600(C)A, 1.5KE6.8-440(C)A, 5KP5.0-
440(C)A, 3KP5.0-440(C)A, P4SMA5.0-440(C)A, P6SMA5.0-
440(C)A, P6SMB5.0-440(C)A, SM8S10-43A

Product information............................. : 1000Vac 10A
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Summary of testing:

Tests performed (name of test and test clause):
- UL 1557-2022
The submitted samples were found to comply with
the requirements of above specification.

Testing location:
Shenzhen Huaxu Testing Technology Co., Ltd.
106, building B12, Yintian Industrial Zone, Yantian
community, Xixiang street, Bao'an District, Shenzhen

Test item particulars....................................................... :

Temperature.................................................................... : 23°C±2°C

Relative humidity............................................................ : ≤55％

Atmospheric pressure.................................................... : (9.0±0.2)kPa

Mass of the equipment (kg).......................................... : See instruction

Possible test case verdicts:

- test case does not apply to the test object...............: N/A

- test object does meet the requirement..................... : P (Pass)

- test object does not meet the requirement...............: F (Fail)

Testing..............................................................................:

Date of receipt of test item............................................ : May 08, 2024

Date (s) of performance of tests...................................: May 08, 2024 to May 23, 2024

General remarks:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory.
"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a comma / point is used as the decimal separator.
Clause numbers between brackets refer to clauses in EN1557- 2022

Attachment No. 1: photo.

General product information:
1.The product is Diodes and triodes
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DB201S THRU DB207S
SINGLE PHASE 2.0 AMP SURFACE MOUNT BRIDGE RECTIFIERS

GBU10005 GBU1010 THRU
SINGLE PHASE 10 AMP BRIDGE RECTIFIERS

SMCJ SERIES
SURFACE MOUNT TRANSIENT VOLTAGE SUPPRESSORS
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1 Scope --

2 Components --

3 Units of Measurement --

4 Referenced Publications --

5 Glossary --

6 CONSTRUCTION P

6.1 A semiconductor shall be constructed in
compliance with Sections 7 – 10.

P

6.2 See Annex A for semiconductor modules
that incorporate thermistor type devices.

P

7 Insulating Materials P

7.1 Encapsulants (e.g. silicone gel),
encapsulated materials, and materials that
are hermetically sealed

P

7.1.1 Encapsulants (e.g. silicone gel),
encapsulated materials, and materials that
are hermetically sealedshall be subjected
to the Dielectric Voltage-Withstand Test,
Section 12, and if the generic
temperatureindex of the material is
exceeded by the insulating material
operating temperature, the Limited
Thermal Aging Test, Section 13. The
generic thermal index shall be in
accordance with the Standard for
PolymericMaterials – Long Term Property
Evaluations, UL 746B.

P

7.1.2 When the manufacturer’s specified
storage temperature exceeds the
insulating material operating temperature
of a device, the storage temperature shall
be considered the insulating material
operating temperature for the purpose of
these requirements.

storage temperature: -65 - +150℃
operating temperature: -65 - +150℃

P

7.1.3 The insulating material operating
temperature shall be the rated maximum
junction temperature, or shall be the
highest rated continuous operating
junction temperature if the maximum
junction temperature is assigned a
duration or duty cycle in addition to a
continuous rating, for the following
devices:

P
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a) Molded devices that are free-standing
(no dedicated mounting surface), see
Annex B, Figure B.1 for an example.

N/A

b) Molded devices that are intended to be
mounted to a metal surface in such a way
that the heat transfer is done via mold, see
Annex B, Figure B.2 for an example.

N/A

c) Molded devices or frame-based devices
that use an insulated metal substrate for
heat transfer, where the insulating material
of the insulated metal substrate is a
polymeric material (may be ceramic filled
or glass filled) or printed wiring board
material, see Annex B, Figure B.3 and
Figure B.7 (respectively) for examples.

P

d) Framed-based pressure contact
semiconductor devices, see Annex B,
Figure B.5 for an example.

N/A

7.1.4 The insulating material operating
temperature shall be considered the rated
case temperature for molded devices or
frame-based devices that use ceramic as
an insulating material, see Annex B,
Figure B.4, Figure B.6 and Figure B.8 for
examples.

P

7.1.5 The thermal index of ceramic shall be
considered unlimited, therefore the
insulating material operating temperature
of ceramic is not considered.

P

7.2 Insulating materials other than
encapsulants, encapsulated materials, and
materials that are hermetically sealed, e.g.
case material

P

7.2.1 Insulating materials that are in contact with
or less than 0.8 mm (0.031 in) from live
parts shall have a CTI in accordance with
requirements in the Standard for
Polymeric Materials – Short Term Property
Evaluations, UL 746A. The CTI for each
insulating material shall be specified by the
manufacturer. The CTI shall be specified
as a performance level category (i.e. 0, 1,
2, 3, or 4) or specified as an ASTM CTI
tracking index range corresponding to the
PLC (e.g. 175 – 249, which corresponds to
PLC 3). See 16.5 for specification
requirements.

N/A
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7.2.2 Insulating materials that are in contact with
or less than 0.8 mm (0.031 in) from live
parts shall have high current arc
resistance to ignition (HAI) in accordance
with requirements for in the Standard for
Polymeric Materials – Short Term Property
Evaluations, UL 746A and a flammability
classification in accordance with the
requirements in the Standard for Tests for
Flammability of Plastic Materials for Parts
in Devices and Appliances, UL 94. The
minimum HAI value shall be in accordance
with Table 7.1 based on the material flame
class rating.

V-0 P

P

7.2.3 Insulating materials that are 0.8 mm or
farther from live parts shall:

P

a) Have a high current arc resistance to
ignition (HAI) in accordance with
requirements in the Standard for
Polymeric Materials – Short Term Property
Evaluations, UL 746A and a flammability
classification in accordance with the
requirements in the Standard for Tests for
Flammability of Plastic Materials for Parts
in Devices and Appliances, UL 94; and the
minimum HAI value shall be in accordance
with Table 7.1 based on the material flame
class rating; or

P

b) Have a high current arc resistance to
ignition (HAI) in accordance with
requirements in the Standard for
Polymeric Materials – Short Term Property
Evaluations, UL 746A and a flammability
classification in accordance with the
requirements in the Standard for Tests for
Flammability of Plastic Materials for Parts
in Devices and Appliances, UL 94; and the
manufacturer shall specify the flame class
and HAI performance level category for
each material. See 16.6 for specification
requirements; or

P

c) If the material does not have a flame
class or does not have an HAI PLC, the
manufacturer shall indicate the material as
such. See 16.6 for specification
requirements.

P
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7.2.4 Insulating materials that are in contact with
or less than 0.8 mm (0.031 in) from live
parts shall:

V-0 P

a) Have a hot wire ignition (HWI) in
accordance with requirements in the
Standard for Polymeric Materials – Short
Term Property Evaluations, UL 746A and
a flammability classification in accordance
with the requirements in the Standard for
Tests for Flammability of Plastic Materials
for Parts in Devices and Appliances, UL
94; and the minimum HWI value shall be
in accordance with Table 7.1 based on the
material flame class rating; or

P

b) Have a hot wire ignition (HWI) in
accordance with requirements in the
Standard for Polymeric Materials – Short
Term Property Evaluations, UL 746A and
a flammability classification in accordance
with the requirements in the Standard for
Tests for Flammability of Plastic Materials
for Parts in Devices and Appliances, UL
94; and the manufacturer shall specify the
flame class and HWI performance level
category for each material. See 16.7 for
specification requirements; or

P

c) If the material does not have a flame
class or does not have an HWI PLC, the
manufacturer shall either comply with the
Glow Wire End Product Test of UL 746C
and specify the glow-wire temperature
(see Table 12.1 of UL 746C) or indicate
the material does not have an HWI value.
See 16.7 and 16.8 for specification
requirements.

P

7.2.5 Insulating materials shall have an electrical
thermal index or generic thermal index in
accordance with the requirements in the
Standard for Polymeric Materials – Long
Term Property Evaluations, UL 746B. The
thermal index shall not be less than the
device’s specified storage temperature.
For an insulating material that is also a
case material, the thermal index shall not
be less than the device’s specified case
temperature. For other parts, the higher of
the electrical relative thermal index or
generic thermal index shall be specified.
See 16.9 for specification requirements.

P
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7.2.6 An insulating barrier or liner employed to
provide the required declared spacings
between uninsulated live parts of opposite
polarity and between such parts and any
other uninsulated metal parts according to
10.1 shall be at least 0.71 mm (0.028 in),
except that 0.33 mm (0.013 in) is
acceptable where used in conjunction with
an air space of at least one-half of the
required clearance.

P

7.2.7 The case or body of a discrete
semiconductor device providing isolation
to its surroundings shall also comply with
the requirements of insulating barrier in
7.2.6.

P

8 Live Parts P

8.1 Metal employed for current-carrying parts
shall be of stainless steel, silver, gold,
copper, nickel, aluminum, an alloy of the
same, or an equivalent material.

P

9 Wiring Terminals P

9.1 A semiconductor shall be provided with a
means for factory wiring for circuit wiring
connections such as wire binding screws,
pressure connectors, stud and nut-type
connectors, solder connections,
quickconnectors, wire leads, or the like.

Solder connections P

9.2 A quick-connect terminal shall be
evaluated as described in the Standard for
Electrical QuickConnect Terminals, UL
310.

P

10 Spacings P

10.1 The following spacings through air and
over surface (clearance and creepage
respectively) for live parts that are not
internal to an encapsulated or hermetically
sealed device shall be based on the end
product requirement or the device
manufacturer shall declare the values.
When declared, the spacings shall not be
less than those declared.

DB201S-DB207S

Dimensions in inches and (millimeters)

P
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a) Between uninsulated live parts of
opposite polarity; and

Dimensions in inches and (millimeters)

P

b) Between uninsulated live parts and any
other uninsulated metal parts.

P

Exception No. 1: The spacing
requirements of (a) or (b), above, do not
apply between terminals of discrete
semiconductor devices. For example,
among collector, emitter, and base of a
transistor or among anode, cathode, and
gate of an SCR, and the like.

P

10.2 If the device manufacturer declares
values, see 16.4 for marking requirements.

P
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10.3 For a discrete semiconductor device
providing isolation to its surroundings, the
spacings from any live part on the surface
of the device, such as terminals or leads
for connection to printed wiring board
assemblies, to any adjacent surface shall
comply with end product spacings.

P

11 PERFORMANCE P

11.1 Samples of semiconductors shall be
tested as described in the Dielectric
Voltage-Withstand Test, Section 12, and
the Limited Thermal Aging Test, Section
13.

P

11.2 All testing shall be carried out under
ambient laboratory conditions that fall
within the ranges noted in the table below

P

P

12 Dielectric Voltage-Withstand Test P

12.1 Following each of the conditionings
indicated in 12.4 – 12.6, a semiconductor
device shall be capable of withstanding
without breakdown for 60 seconds a 48 –
62 Hz essentially sinusoidal potential
equal to the rated isolation rms voltage
applied between metal mounting surface
and all of the device terminals. For this
test, all of the terminals are to be
connected together.

P

12.2 The test potential is to be obtained from
any convenient source having either a
capacity of at least 500 VA or a lower
capacity source with the meter connected
in the output circuit. The voltage is to be
gradually increased until the required test
level is reached and is to be held at that
value for one minute.The increase in the
applied potential is to be at a uniform rate
and as rapid as is consistent with its value
being correctly indicated by a voltmeter.

500 VA P
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12.3 The test shall be done as soon as
practicable, but within 10 minutes or in a
time such that the temperature of the
module is no less than the insulating
material operating temperature, after the
oven conditioning of 12.5. If alternate
heating means, such as a heating plate,
are used after the modules are removed
from the oven to maintain the module
temperate at or above the insulating
material operating temperature, the tests
may be conducted in any convenient time.
The test shall be done as soon as
practicable following the conditioning in
12.4 and 12.6.

P

12.4 Six samples are to be subjected to the
dielectric test procedure in the as-received
condition.

After test, No break down P

12.5 Six samples are to be exposed to the
maximum rated junction temperature for 7
hours.

After test, No break down P

12.6 Six samples are to be exposed to 0.0
±2.0 °C (32.0 ±3.6 °F) for 7 hours.

After test, No break down P

12.7 For a discrete semiconductor device
providing isolation to its surroundings, all
surfaces that do not have dead metal
intended for mounting of live parts such as
terminals and leads for connection to
printed wiring board assemblies shall be
tightly wrapped in a conductive foil. The
dielectric test shall be conducted between
the terminals and conductive foil.

P

13 Limited Thermal Aging Test P

13.1 Three samples of the material described in
7.1.1 shall be aged in a full-draft
circulating-air oven at a temperature and
time chosen from Table 13.1 or Table
13.2, using the index line that corresponds
to the maximum operating temperature of
the insulating material or the maximum
storage temperature of the device,
whichever is greater. Linear interpolation
of Table 13.1 and Table 13.2 is permitted.

P
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13.2 As soon as practicable, but within 10
minutes or in a time such that the
temperature of the module is no less than
the insulating material operating
temperature, after this oven conditioning,
all three samples of the device shall be
capable of withstanding the rated isolation
rms voltage when tested as described in
12.1 and 12.2. If alternate heating means,
such as a heating plate, are used after the
modules are removed from the oven to
maintain the module temperate at or
above (but within 10 °C [18 °F] of) the
insulating material operating temperature
throughout the test, the tests of 12.1 and
12.2 may be conducted in any convenient
time.

P

13.3 The air oven is to be essentially as
indicated in the Standard Specification for
Forced-Convection Laboratory Ovens for
Evaluation of Electrical Insulation,
ANSI/ASTM D5423 (Type I ovens) and the
Standard Test Methods for Forced-
Convection Laboratory Ovens for
Evaluation of Electrical Insulation,
ANSI/ASTM D5374. A portion of the air
may be recirculated, but a substantial
amount of fresh air is to be admitted
continuously to maintain an essentially
normal air content surrounding the
samples. The oven is to be adjusted to
achieve 5 – 20 complete fresh-air changes
per hour.

219℃, 300hours. P

--
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--

--

--

MANUFACTURING AND PRODUCTION-
LINE TEST

--

14 Dielectric Voltage-Withstand Test --

14.1 Each product shall withstand without
electrical breakdown, as a routine
production-line test, the application of a
potential at a frequency within the range of
40 – 70 Hz between live parts and
accessible dead metal parts.

--

14.2 The production-line test potential shall be
the rated isolation rms voltage for 60
seconds or 120 % of the rated isolation
rms voltage for one second.

--

a) 1.414 times the rated isolation rms
voltage for one minute, or
b) 1.414 X 1.2 times the rated isolation
rms voltage for one second.

1410V, 60Hz, 1mins --
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14.3 The product may be in a heated or
unheated condition for the test.

--

14.4 For an ac test, the test equipment shall
include a transformer having an essentially
sinusoidal output, a means of indicating
the test potential, an audible or visual
indicator of electrical breakdown, and
either a manually reset device to restore
the equipment after electrical breakdown
or an automatic feature that rejects any
unacceptable unit.

--

14.5 If the output of the test-equipment
transformer is less than 500 VA, the
equipment shall include a voltmeter in the
output circuit to indicate the test potential
directly.

--

If the output of the test-equipment
transformer is 500 VA or more, the test
potential may be indicated:
a) By a voltmeter in the primary circuit;
b) By a selector switch marked to indicate
the test potential; or
c) In the case of test equipment that has a
single output potential, by a marking in a
readily visible location to indicate the test
potential.

--

When marking is used without an
indicating voltmeter, the equipment shall
include a positive means, such as an
indicator lamp, to indicate that the
manually reset switch has been reset
following a dielectric breakdown.

--

14.7 Test equipment other than that described
in 14.4 – 14.6, may be used if found
acceptable to accomplish the intended
factory control.

--

14.8 During the test, the terminals are to be
connected together and to one terminal of
the equipment, and the second test-
equipment terminal is to be connected to
accessible dead metal.

--

RATING P

15.1 Each device shall be rated in maximum
ON-state current.

P
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Each device shall have either:
a) A curve of ON-state or forward current
versus case temperature; or
b) A maximum case temperature

P

15.3 Each device shall be provided with an rms
isolation-voltage rating according to 12.1.
This rating shall state clearly if the
isolation-voltage rating applies to a
mounting surface or to the device
surroundings, or both. If the isolation is
provided to the device surroundings, this
may be stated as a case insulation-voltage
rating or similar.

P

15.4 Each device shall have a rated maximum
junction temperature. Modules containing
multiple semiconductor devices shall have
a rated maximum junction temperature for
each type of semiconductor.

P

15.5 Each device shall have a maximum
storage temperature.

P

MARKING P

16.1 Each device shall be marked with the
manufacturer's name or trademark and
model number. This marking shall appear
on the device itself or on the smallest
shipping carton in which the devices are
shipped.

P

16.2 The terminals shall be identified to indicate
their function. This marking shall appear
on the device or the marking shall be
provided as part of the manufacturer's
specifications

P

16.3 Ratings according to Section 15 and the
installation instructions shall be provided in
the manufacturer's specifications.

P

16.4 If the manufacturer declares the spacing
value in accordance with 10.2, the
installation instructions or
specification/data sheet shall specify
between which parts or circuits the
spacings apply and the minimum spacing,
either as through air or over surface, or
clearance or creepage respectively.

P
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16.5 The CTI shall be provided as part of the
manufacturer’s specifications. Where the
CTI for more than one part is required and
the CTI values are different, the
manufacturer shall specify each CTI by
part or shall specify the lowest CTI (in
reference to performance).

N/A

16.6 When required by 7.2.3(b), the
manufacturer shall specify the flame class
and HAI PLC for the material. Where the
HAI for more than one part is required and
the HAI values are different, the
manufacturer shall specify each HAI by
part or shall specify the lowest HAI (in
reference to performance). When a
material does not have a flame class or
does not have an HAI PLC in reference to
7.2.3(c), the manufacturer shall specify
“HAI: –“ or similar for that material.

N/A

16.7 When required by 7.2.4(b), the
manufacturer shall specify the flame class
and HWI PLC for the material. Where the
HWI for more than one part is required
and the HWI values are different, the
manufacturer shall specify each HWI by
part or shall specify the lowest HWI (in
reference to performance). When a
material does not have a flame class or
does not have an HWI PLC in accordance
with 7.2.5(c), the manufacturer shall
specify “HWI: –“ or similar for that material.

N/A

16.8 When the manufacturer conducts the
glow-wire end product test in accordance
with 7.2.5(c), the manufacturer shall
specify the glow-wire temperature used for
the test.

N/A

16.9 In accordance with 7.2.5, for parts other
than the case, the manufacturer shall
specify the insulating material thermal
index.

N/A

ANNEX A SEMICONDUCTOR DEVICES
INCORPORATING THERMISTOR TYPE
DEVICES

N/A

A1 Scope N/A
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A1.1 These requirements cover semiconductor
devices that incorporate sensing type
thermistor devices and include the optional
marking as in A5.1. The semiconductor
device shall comply with the requirements
in Sections 6 – 16, inclusive supplemented
by and in some cases amended by the
requirements in this Annex.

No NTC or PTC N/A

A2 Glossary N/A

A3 Termistor Type Devices N/A

A3.1 When marked as in A5.1 the electrically
isolated semiconductor device shall
incorporate a sensing thermistor type
device that complies with the Standard for
Thermistor Type Devices, UL 1434. The
thermistor shall be suitable for use in
safety circuits and have a calibration class
of C4 or better.

N/A

A4 Rating N/A

A4.1 When marked as in A5.1, each electrically
isolated semiconductor device shall be
provided with the complete electrical rating
of the thermistor type device contained in
the device per Table A4.1.

N/A

N/A

A5 Marking N/A

A5.1 When employing a thermistor type device
evaluated to the Standard for Thermistor
Type Devices, UL 1434, the electrically
isolated semiconductor may be marked
"Provided with a UL 1434 Thermistor Type
Device". This marking shall appear on the
electrically isolated semiconductor itself or
on the smallest shipping carton in which
the devices are shipped.

N/A
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A5.2 When marked as in A5.1, the electrically
isolated semiconductor device shall be
marked with the complete electrical ratings
of the thermistor type device per Rating,
Section A4. This marking shall appear on
the electrically isolated semiconductor or
the marking shall be provided as part of
the manufacturer's specifications.

N/A

ANNEX B EXAMPLES OF SEMICONDUCTOR
DEVICE CONSTRUCTIONS

P

The figures in this Annex are intended to
provide reference for specific device
construction requirements used in the
body of this standard.

P

ANNEX C END PRODUCT SPACING
REQUIREMENTS

P

C1 Scope P

C1.1 This is an informative annex summarizing
requirements for spacings (clearances and
creepages) from the Standard for
Insulation Coordination Including
Clearances and Creepage Distances for
Electrical Equipment, UL 840 and
Insulation coordination for equipment
within low-voltage supply systems – Part
1: Principles, requirements and tests, IEC
60664-1, which are standards most
commonly referenced for spacings in end
products that typically use semiconductor
devices or modules.

P

C1.2 This annex is a summary of requirements
intended for general reference only. It
does not contain all requirements from
either standard. Furthermore, end product
standards may modify, delete, or add to
the requirements of either of these
standards for application to the end
product. This annex does not take into
account additions, deletions, or
modifications to requirements in end
product standards.

P

C2 Glossary --

C3 Spacings based on UL 840 P
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--

C3.2 Creepages P

--

--
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C3.2.2 The material groups of Table C.2 and
Table C.3 are related to the CTI
performance level category values of
insulating materials that are specified in
the Standard for Polymeric Materials –
Short Term Property Evaluations, UL
746A, to be included in the group, as
follows:
Material Group:
I– CTI≥ 600 (PLC = 0)
II– 400≤ CTI < 600 (PLC = 1)
IIIa– 175≤ CTI < 400 (PLC = 2 or 3)
IIIb– 100≤ CTI < 175 (PLC = 4)

P

C4 IEC 60664-1 Spacing Requirements P

The requirements of UL 840 and IEC
60664-1 are very similar, with UL 840
taking a more simplified approach. The
requirements for clearances and
creepages for Section C3 are considered
representative of IEC 60664-1 with the
following additional considerations.

P
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