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1. Overview

1. 1. Purpose

The purpose of conducting extreme tests on products in different environments
is to find out possible problems in raw materials, structure, process,
environmental adaptability, etc., so as to assist engineers in analyzing and
improving them. Through repeated tests and improvements, the reliability

indicators of products can be improved to meet the expected requirements.

Product images:

S —
PoE Switch |

Remark:

The picture should be taken clearly

1. 2. Specifications

Product | PM3010GSMC Power 55V 2.18A / 10V 0.5A
Model : Specificat
ions :
Hardware | V1 AC enter : | 100Vac~240Vac
version :
Power 120W Housing | Iron Shell
budget : material :
GOLBONG Technologies Co., Ltd. 4/ 18
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2. Test conditions

— Laboratory temperature and humidity:

Temperature: 25+2.5°C
Humidity: 55%+10%RH

— Reference standards:

GB/T 2423.1-2008 / IEC 60068-2-1 :2007 Low temperature test

GB/T 2423.2-2008 / IEC 60068-2-2 :2007 High temperature test

GB/T 2423.3-2006 / IEC 60068-2-78 :2001 Steady state damp heat test
GB/T 2423.4-2008 Cyclic damp heat test

GB/T 13543-1992 Low temperature storage test & high

test

— Testing tools:

temperature storage

name model quantity use
Network NuStream-600i or BigTao6100 1 Testing the DUT Protocol,
Tester reliability, etc.
Test Lenovo 1 Run the test software of the
computer relevant instruments
Fixture load| Self-developed 1 Power load
Switching DH48S-S 1 To DUT Scheduled startup and
fixture shutdown
Network UTP cat.5e several | Transmission medium
cable
Constant KOWINTEST or TEMI880 1 Simulate different test
temperature environments

test chamber

GOLBONG Technologies Co., Ltd.
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Remark:

The table contains all the test tools, fixtures, instruments, etc. that may be
used in reliability testing of various products.
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3. Reliability Test

1. Test setup

1.1+ Chamber Settings

the chamber according to product specifications and our internal standards.
Environment, continuous operation time, generally commercial products are low
temperature -10 ‘C to 50 ‘C, semi-industrial products are -20 C to 70 TC,
industrial products are -40 C to 85 ‘C, and humidity is 0% to 95% . If there are
special instructions or special requirements, set them according to the

corresponding instructions or requirements.

Test temperature | Test temperature Il

-10°C 50°C

Chamber Make program settings, refer to Table-1and Table-2 for details . Table-1

RIS 4 TR MRFFEE (C, %R.H) FREEITA] (/N
(iSERR A -10°C, 0%R.H 15
e 50°C, 0%R.H 15
MRS 50C, 95%R.H 15
IR I A7 1R 56 -40°C, 0%R.H 12
R AF IR 70C, P5BIRHD 12
Cyclic damp heat test environment setting
Trial Phase Test environment (C, %RH) Duration (hours )
Step 1 -10°C, 0%RH 1
Step 2 50 °C, 95%RH 1
Step 3 -10'C, O0%RH 1
Step 4 50°C, O%RH 1

Note:

In Table-2 In the table, Stepl~Step4 It is a cycle, and the number of cycles varies
according to the duration of each stage. Generally, the number of cycles is between 2
and 6. If there are special requirements, they can be set according to the specific

requirements.
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1.2, Network Tester Settings

Basic data flow settings: port rate settings are the same as DUT rate, full
duplex, port topology is Pair (even number of ports) or Rotate (odd—numbered ports ),
line rate is the maximum rate value, 100% utilization, IFG,IBG The frame length is 64

~1518bytes ( including 4 bytes of CRC ) .The general settings are as follows :

Table-3
Data flow parameter settings
Tx Rate Control Auto Generate Tx Rate
Stream Transmit Mode Continuous
Length ( w/o CRC) Random
Frame Payload Random
) Utilization ( %) 100%
Stream Generation
Pair \'i
Rotate Vv
Port Map
One to Many -
Mesh -
IFG/IBG (bit time) 96nSec
] Speed Mode Auto Negotiation Mode
Media Type Setup -
Cable MDI- I /MDI-X Selection | Auto MDIX

RFC2544 basic settings: port rate is set to the same rate as the DUT, and the port
topology is generally Oneto One (even number of ports) or Rotate (odd port ) initial
rate is 100%, frame length is 64~1518 Bytes ( including 4 Bytes of CRC ) .The
detailed settings are as follows Table-4 :

Table-4
RFC2544 parameter settings
Duration(Secs) Number of Trials | Learning Mode | LearningRetry | Packet Payload
30 1 Once 1 Random
Delay Time After Learning 0.5 Delay Time After Transmit 1
Test Setting Frame Size (Bytes) 64/128/256/512/1024/1280/1518
Acceptable Loss (Packets) 0
Oneto One One to Many Many to One Rotate Fully Meshed
Port Map
v Vv v Vv Vv
Initial Rate (%) | MinRate (%) Max Rate (%) Resolution (%)
Throughput
(Bi-Direction 100.00 10.00 100.00 1.00
Custom )Edit Latency/ Packet Loss/ Back to | InitialRate ( %) | StepRate ( %) | MaxRate ( %)
Back 100.00 10.00 100.00
GOLBONG Technologies Co., Ltd. 8 / 18
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2.Data flow test

2.1, Test environment topology diagram

v B E

2 m s

e |
Test Equipment

SloEtIes

2.2, test methods

1) Build the test environment according to the test topology diagram, place the DUT
in the chamber, and use the transmission medium ( category 5e 100m network cable )

& Fiber Optic Kit — Ignore for machines without SFP interface ) Connect ports to
fixture load ports and network tester ports;

2) Adjust the fixture load so that the sum of the output power of all PoE ports reaches
95% or more of the power budget, according to Table— 3.

Table configuration network tester;

3) In order to prevent the protocol from periodically generating some data packets
that affect the correctness of statistics, it is necessary to disable the
relevant protocols of the management product , mainly including SPANNING—
TREE/DHCP/IP IGMP SNOOPING/LACP , etc.

4) After everything is ready, start data forwarding, and then confirm whether the
data stream TX and RX are equal, to ensure that the DUT and the network tester are
running in the same setting;

5) Table-1 and Table—2 for the running time of each environment. The time of

setting;

6) When the test time is up, stop forwarding data and take a screenshot to save
the test results

2.3, Judgment criteria

Requirements for DUT Can work normally wunder the corresponding test
environment, PoE The load is normal. The number of packets sent by the port is

consistent with the number of packets received by the receiving port. The total

GOLBONG Technologies Co., Ltd. 9/ 18
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number of packets sent and received is the same. There is no packet loss or
multiple packets, and no other abnormal packets are received, such as broadcast ,

undersize, oversize, etc.

GOLBONG Technologies Co., Ltd. 10 / 18
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2.4, Test Results

@ 110Vac @ Environment : - 10 'C

= vosrcn Suing [ T e & ssaarac A Coplor | @ Pl Emataion
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3. Throughput test

3.1, test methods

1) According to 2.1 Build the test environment according to the test topology
diagram in the figure, and put the DUT Place the Chamber and use a transmission
medium ( super 5 kind

100Meter Ethernet Cable & Fiber Optic Kit -No SFP The machine with the
interface can be ignored) connects the port to the fixture load port and
the network tester port;

2) Adjust the fixture load to allow all PoE The sum of the port output powers reaches
95% or more of the power budget, according to Table- 4

Table configuration network tester;

3) In order to prevent the protocol from periodically generating some data packets
that affect the correctness of statistics, it is necessary to disable the
relevant protocols of the management product , mainly including SPANNING-
TREE/DHCP/IP IGMP SNOOPING/LACP, etc.

4) Setting up Chamber Ambient to low temperature, temperature values refer to Table-1
Parameters in ;

5) Waiting for Chamber After the environment is stable, click "Run"to start the
test. After the test is completed, save the test data.

6) Table-1 againParameter settings in Chamber When the temperature stabilizes,
proceed to step 5.

3.2, Judgment criteria

Requirements for DUT Via RFC2544 The suite test requires that the maximum
data flow it can handle ( without packet loss ) , the ability to withstand a
specific load, the speed at which it processes packets, and the ability to handle
burst data (cache capacity) must comply with the RFC2544 standard.

3.3, Test Results

Test items Cryogenic High temperature
throughput throughput
Temperature -10 50
(C)
Test Data Cryogenic High Temperature
Throughput.pdf Throughput.pdf
GOLBONG Technologies Co., Ltd. 12 / 18
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4. Power on/off test

Mainly in 3 The tests were carried out under three conditions: room temperature,
low temperature and high temperature.

4.1, test methods

® Reference 2.1 The test topology diagram in the figure connects the DUT, fixture load,
and network tester through the transmission medium ;

® Adjust the fixture load to allow all PoE The sum of the port output powers
reaches 95% or more of the power budget;

® Set the network tester parameters: frame length is 64 Bytes, automatic test
mode, test time is 20s, negotiation rate is 1000Mbps ;

® DUT Connect the power input port to the power on/off fixture (time counter )
wihammerax] adatl5 seconds based on the time required for the test and the time it takes
to start the machine. As the counter continuously powers on for a certain period
of time, the power—off time is based on the DUT Set a time to stop working
completely;

® VWhen testing in high and low temperature environments, edit Chamber Program
testing;

® Mode 1: Room temperature environment, test times not less than 100 Second-rate;

Mode 2: Low temperature environment, test times no less than 200 Second-rate;

® \Mode 3: High temperature environment, test times no less than 400 Second-rate

4.2, Judgment criteria

Requirements for DUT The self-test is normal at power—on, PoE The output is
normal, and each package test is PASS, which can be checked through the good

product count and defective product count on the test software.

4.3, Test Results

Packet test count
model Temperature| Total PASS / FAIL
(C) vy - Number of | Number of
good defective
products products
Room 26.1 142 142 0 PASS
temperature
Low temperature -10 234 234 0 PASS
environment
High 50 810 810 0 PASS
temperature
environment
GOLBONG Technologies Co., Ltd. 13 / 18
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5.Start the test

per

ext

5.1,

5.2,

5.3,

54,

While performing high and low temperature tests, startup tests should also be
formed to observe whether the DUT can start and work normally under the two

reme conditions .

Low temperature start test

According to 2.1 Build the test environment according to the test topology diagram
in the figure, and put the DUT Place Chamber Inside and powered;

Adjust the fixture load to allow all PoE The sum of the port output powers reaches
95% or more of the power budget. According to Table-1

Setting up Chamber Low ambient temperature;

After everything is set up, give the DUT Power off, store in low temperature
environment for 120 minutes to ensure that the DUT Cool completely;

After the storage time is up, test in the following modes:

Mode 1: Interval 10 Start once every minute and test the switch packet at the
same time as a cycle, cycle 5 Second-rate;

Mode 2: Interval 20 The switch is started once every second and the packet test
is performed as a cycle, and the cycle is 20 Second-rate.

High temperature start test

According to 2.1 Build the test environment according to the test topology diagram
in the figure, and put the DUT Place Chamber Inside and powered;

Adjust the fixture load to allow all PoE The sum of the port output powers reaches
95% or more of the power budget. According to Table-1

Setting up Chamber High ambient temperature;

After everything is set up, give the DUT Power off, store in high temperature
environment for 120 minute;

After the storage time is up, test in the following modes:

Mode 1: Interval 5 Start once every minute and test the switch packet at the same
time as a cycle, cycle 5 Second-rate;

Mode 2: Interval 10 Start once every second and test the switch packet at the
same time as a cycle, cycle 50 Second-rate.

Judgment criteria

Requires every startup, PoE The port load is normal, and the packet test shows
no abnormalities such as packet loss or extra packets.

Test Results

GOLBONG Technologies Co., Ltd. 15 / 18
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Test Power—on duration Power failure Number of Pass / Fail
items (s) duration ('s) tests

30 600 5 Pass
Low
temperatu 30 20 20 Pass
re start

30 300 5 Pass
High
temperatu 30 10 50 Pass
re start

GOLBONG Technologies Co., Ltd. 16 / 18
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6. Storage test

The storage temperature of general commercial products is -40°C, 70°C

95%RH, and the industrial-grade storage temperature is -40 °C, 85 °C 95%RH.

After the storage test, the temperature is restored to normal temperature to
detect whether the DUT can still work normally.

6.1,

6.2,

6.3,

Low temperature storage test

DT Place Chamber Inside, according to Table-1 Setting up Chamber Low ambient
temperature;

Ensure DUT A1l connection ports are vacant, the whole machine is powered off,
and the storage time is Table-1 duration in;

After the storage time is up, let the DUT Return to room temperature and let stand
for 2 Hours, do appearance inspection and function test.

High temperature storage test

DUI' Place Chamber Inside, according to Table-1 Setting up Chamber High ambient
temperature;

Ensure DUT A1l connection ports are vacant, the whole machine is powered off,
and the storage time is Table-1 duration in;

After the storage time is up, let the DUT Return to room temperature and let stand
for 2 Hours, do appearance inspection and function test.

Judgment criteria

Requirements for DUT The appearance inspection shows that the casing is not

cracked, deformed, paint peeled, or discolored, and the components are not

damaged. The functional test is normal -the PoE load is normal and the packet

test is normal.

6.3, Test Results
Functional
Test items S(torage)time testing Appearance
hours inspection
PoE test |Packet test 2
Low temperature 12 Vv Vv Vv
storage test
High temperature 12 Vv Vv Vv
storage test
Note:
Test PassFill in "V "and test Fail Fill in “ X ”.
GOLBONG Technologies Co., Ltd. 17 / 18
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IV. Conclusion

PM3010GSMC V1 By passing the above tests, it can withstand the corresponding
environmental tests and pass the tests.
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