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Warning!

Based on the necessity of risk prevention, whom fully
consider the possible scope of mis-operation or non-
recommended functions, and pay special attention to the
possible consequences. Please read this manual carefully
before installing and using this instrument at the first time.

Attention

Although Servicebio has done its utmost to avoid errors in the text and graphics of this
User Manual, it is not responsible for any errors that may occur.

The principle of Servicebio is to improve the products along with new technologies and
components appear. Therefore, Servicebio reserves the right to improve performance at
any time.

This User Manual contains the patented technology and proprietary technology
information protected by the company. The company reserves all rights including legal
proceedings against any infringement within the scope of the law.

We welcome any criticisms and suggestions about this User Manual.

Copyright Information

The contents of this manual are owned by Wuhan Servicebio Technology Co., Ltd. and
may not be copied, or republished, and translated without permission.

About the Manual

This User Manual describes the PCR System, which can be used as the user's instruction
manual, operation guide and maintenance manual.

This manual is applicable to the ST-9600 PCR System.

Warning, Danger and Attention

Users are willing to use this product. The operation, maintenance, repair, and
transportation of this product must strictly comply with the safety precautions listed below.

Three different warning symbols are used in this User Manual. These warning symbols
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represent different information that warns the user of potential hazards.

Warning!
Note: Failure to follow the operating procedures
may result in death or serious injury, or it may
cause partial or complete damage to the
instrument.

Danger!
Note: Failure to follow instructions may result in
death or serious injury, or it may cause partial or
complete damage to the instrument or cause a fire.

Attention!
Give help information. If it is used in disregard of
this logo, it may cause injury, damage to the
instrument, failure of the experiment, loss of data,
etc.
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1 Safety

1.1 Instrument Safety

Warning!

Moving parts may cause collision and cutting injury. Please
confirm safety during operation.

Warning!

When operating around the hot lid and modular sample container,
take extra care to avoid burns.

According to the classification method of YY/T 1173-2010 "Polymerase Chain Reaction
Analyzer", it belongs to ordinary PCR instrument.

This instrument is manufactured in accordance with the following medical device
standards:

GB 4793.1-2007 / IEC 61010-1:2001 "Safety requirements for electrical equipment for
measurement, control and laboratory use/Part 1: General requirements".

GB/T 18268.1-2010/IEC61326-1:2005 "Electrical equipment for measurement, control and
laboratory/Electromagnetic compatibility requirements/Part 1: General requirements".

GB 4793.9-2013 "Safety requirements for electrical equipment used in measurement,
control, and test laboratories/Part 9: Requirements for special requirements for automatic
and semi-automatic equipment for laboratory analysis and other purposes".

GB 4793.6-2008 "Safety Requirements for Electrical Equipment for Measurement, Control
and Laboratory Use/Part 6: Special Requirements for Heating Equipment for Laboratory
Materials".

Be sure to connect the instrument with the supplied power cable and 220V 50Hz AC
power supply. The power cable without grounded conductor should not be used. A two-
way glass fuse has been installed on the rear panel socket assembly of the instrument.
For replacement, please use the same specification F6.3A L250VAC (Φ5×20mm) fuse
supplied by the manufacturer.
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The working temperature of the block and the hot lid of this instrument may be up to 110℃.
When operating around the hot lid and block, take extra care to avoid burns. The hot lid
should remain closed during the entire operation of the instrument to prevent accidental
skin burns. Return the module to its idle state (room temperature), then open the hot lid
and remove the sample. When placing or removing the sample, open the hot lid to the
maximum gap to avoid accidental skin burns.

This instrument has no user-repairable parts. Do not dismantle the shell. There are great
unpredictable safety risks in using third-party components. This instrument must use
accessories or spare parts provided by the manufacturer. All maintenance replacements
shall be provided by the manufacturer or its designated approved supplier to ensure that
the instrument always meets the safety requirements.

In order to ensure the correct operation of the experiment, the instrument should always
be kept in a horizontal state and the hot lid is in the closed state. Make sure that the
instrument is in a well-ventilated room, on a clean, flat surface, with at least 20 cm of
clearance around it, without any foreign objects or debris blocking the fan vents.

Do not operate the instrument under high temperature and humidity, or with condensed
water or high altitude. Do not use in the environment beyond normal working conditions.
The working performance under above conditions are not verified. It is very likely to cause
components damage, abnormal control, electrical short circuit, leakage, alarm,
deflagration, and other abnormal conditions, and may lead to personal accidents.

1.2 Electromagnetic Compatibility (EMC)

Attention!

 The instrument is designed and tested in accordance with
CISPR11 Class A. Radio interference may occur in the
internal environment, and if this happens, the user may
need to take some measures to reduce the interference. It
is recommended to evaluate the electromagnetic
environment before operating the instrument. Since strong
electromagnetic radiation source (such as unshielded RF
source) can interfere with the normal operation of the
instrument, keep off the equipment near it. The instrument
is designed and tested according to the class A equipment
in GB4824. In the home environment, the instrument may
cause radio interference, so protective measures should be
taken.
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 It is recommended to evaluate the electromagnetic
environment before using the equipment.

Attention!

 The user is responsible for ensuring the electromagnetic
compatibility environment of the equipment so that the
equipment can work normally

 It is recommended to evaluate the electromagnetic
environment before using the equipment.

1.3 Precautions

Be sure to read the instruction manual and label in detail first, and make sure that all the
transportation, storage and normal working conditions are met before installation.

If the maintenance is carried out by personnel not authorized or trained by the company,
the process may cause damage to the instrument or injury to personnel. Do not carry out
maintenance work without the presence of our authorized personnel.

The disposal of waste liquid and equipment must be in accordance with the laboratory
waste disposal procedures or local environmental regulations.

It is in line with the safety requirements to operate in full accordance with this manual. This
instrument is not allowed to be modified in any form, otherwise it will lead to:

 The warranty is invalid.

 Medical device safety standards and EMC standards certification are invalid.

 Generate potential security risks.

 Operational risk exceeds acceptable level.

Warning!

 Servicebio will not be responsible for any use that is not for the
design purpose of the machine, or for any injury or damage
caused by the modification of the machine by non Servicebio
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company or its authorized agent.

Attention!

 Although the instrument has the function of power-failure
memory and resumption. In order to prevent the occurrence of
experimental failure due to accidental power failure, we strongly
recommend using UPS when the machine is running.

Warning!

 The operator is responsible for the integrity of data information
and network security. The risk of instrument damage, failure to
operate, programs and settings damaged caused by virus
infection should be evaluated, and necessary backup and
preservation measures also should be taken. Using the latest
anti-virus software to check make sure that the storage media
such as U disk does not contain computer virus files, before
using the USB interface.
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2 Overview

2.1 Sign

2.1.1 Safety Signs

Caution infection warning: This instrument
may be exposed to bio-hazardous
substances during use.

High temperature warning: There is a hot
surface near this sign.

Based on the necessary safety, the
instrument must be used in accordance
with the instructions.

Located inside the instrument to protect
the terminal identification of grounding
conductor.

This label is located on the rear panel of the machine.

This machine belongs to an electrical instrument.

Abandoned instruments shall not be treated as municipal or

domestic waste. They shall be disposed of in accordance

with relevant local or national regulations, and must be

recycled separately.
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2.1.2Molded Signs

Warning!

This upgrade interface is limited to the internal programming use
of the manufacturer and is sealed with rubber plug when leaving
the factory. This interface is not open to operators. Do not remove
rubber plugs and use this interface without authorization. The
rubber stopper should be kept in a closed state.

Warning!

This communication interface is limited to the internal connection
of the manufacturer for computer testing purposes, and is sealed
with rubber plugs when leaving the factory. This interface is not
open to operators. Do not remove rubber plugs and use this
interface without authorization. The rubber stopper should be kept
in a closed state.

This is an integrated power outlet, two-way on/off switch, two-way
fuse, and filter assembly. The power supply characteristics and
detailed parameters of the fuse are indicated on the product label.

A two-way fuse is installed in the cover on the left side of the unit.

The middle of the unit is the power switch. The printed symbol “ ”
on the switch is on and “ ” is off.

The right side of the block is the national standard three-core power
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cord socket.

Corresponding to the ST-9600 type gene amplification instrument,
the outer ring frame of the instrument block is printed with the row
and column coordinate numbers indicating the hole area of the test
tube, and the horizontal direction is from 1 to 12 from left to right,
and the column is from A to H from the inside to the outside. You
can identify 96 areas.

2.1.3 Status Indicator

The LED light-emitting bar of the instrument's hot lid shell,
which is used to display the operation status of the system.
When the control system is in normal operation, the light-
emitting strip changes like breathing.

This logo is printed on the front panel and hot lid
shell of the instrument and is the brand logo of this
instrument.
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This logo is printed on the front panel and is a feature of the
instrument model.

2.2 Introduction

Polymerase Chain Reaction (PCR) has become one of the most important discoveries in
molecular biology, which has greatly accelerated the discovery rate of genes and made
some key technologies easier to realize and reproduce.

This instrument provides strong support for the application of PCR and other thermal
cycling technologies. The instrument uses a heating and cooling system driven by a
semiconductor refrigeration device to ensure high-speed thermal cycling performance. For
details on the temperature performance of the system block, please refer to the
“Parameters and Performance” section. The instrument is tested according to the
enterprise standard before leaving the factory to ensure reliable and repeatable
experimental results.

The instrument is designed with a hot lid. When the hot lid is properly activated, it is no
longer necessary to cover the sample with a layer of mineral oil to avoid evaporation. It
should be ensured that the lid is closed during the entire operation of the instrument. The
hot lid is designed to be self-adjusting to accommodate a wide range of PCR tubes or
PCR plates (excluding full skirts).

This instrument provides two modes of temperature control:

 Tube - The input-based sample reaction system controls the output. The actual

sample temperature is obtained by experiment.

 Block - Based on the actual block temperature output used.

The instrument uses a friendly human-computer interface based on touch screen, and
provides a graphical software editing interface to support intelligent programming. For
each operation, a brief report will be given at the end of the program operation. The
instrument supports self-test.

ST-9600
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2.3 Composition and Working Principle

Working principle of PCR System:

This instrument is programmed by the operator， touching the system board (display
screen) according to the kit (PCR method).

The temperature and time will be controlled according to the pre-set steps of the PCR
experiment program, the control is through the power supply in the drive board using the
adapter board to adjust the power of the semiconductor cooler in the integrated block sub-
component (block) and the heating element in the thermal cover component to achieve
precise temperature control, after the operator starts the program, the control board with
microprocessor function collects the temperature sensing signals of the integrated block
sub-components (block) and the hot lid components.

The tube (reagent sample) is placed between the integrated block sub-component (block)
and the hot lid component. When the lid is closed, the tube and the module maintain good
heat conduction, and the hot lid plays the role of eliminating condensation and reducing
the evaporation of reagent samples in the tube.

The instrument runs according to the pre-set PCR experiment program, and realizes self-
replication through a cycle of denaturation, annealing and extension. After running N
cycles, the number of experimental products is 2N times to the original DNA template
concentration, gene amplification is achieved.
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2.4 Application

2.4.1 Introduction of PCR Technology

Polymerase Chain Reaction (PCR) is a nucleic acid amplification technique that mimics
the natural DNA replication process in vitro. It uses a pair of DNA strands to be amplified
as a template to amplify specific DNA fragments rapidly and specifically by a thermostable
DNA polymerase mediated by a pair of synthetic oligonucleotide primers. Due to its
simplicity, speed, specificity, and sensitivity, since the invention of PCR technology by
Mullis in 1985 and the discovery of high temperature resistant DNA polymerase by Erich in
1988, the technology has been widely used in life sciences at an alarming rate in just a
few years. In various fields, especially in cytology, virology, oncology, genetics, forensic
medicine, Zoology, and botany, etc., it has made remarkable achievements and has
become a milestone in the history of contemporary molecular biology.

2.4.2 Scope of Application

This product is suitable for polymerase chain reaction (PCR) in the fields of immunology,
human genome engineering, forensic medicine, oncology, tissue and population biology,
paleontology, zoology, botany, and other related areas.

2.4.3 Contraindication

There are no known contraindications.

2.4.4 Supporting Reagents and Experiments

This instrument needs to be used with licensed reagents. Before using it, the applicability
of reagents, consumables and operating parameters should be confirmed. The instrument
is only allowed to use reagents and consumables approved by the State Administration
Department and within the validity period. The instrument is formulated and the operating
parameters are set in strict accordance with the instructions.

The instrument does not have the function of automatic sample extraction. The experiment
can be carried out only after the operator adds the sample to the reagent and places it on
the metal block of the instrument and applies a hot lid. It is forbidden to open the hot lid
until the end of operation in order to avoid the failure of the amplification experiment.

This instrument no need to input or collect any patient or sample information.
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This instrument does not directly give the diagnosis results or conclusions. In order to
complete the experiment on this instrument, we need follow-up electrophoresis, ultraviolet
imaging analysis system or fluorescence quantitative PCR detection system to read the
relevant information.

Warning!

Chemical hazard: Before using and operating any chemical,
please refer to Material Safety Data Sheet (MSDS) provided by
the equipment manufacturer and observe all relevant precautions.

This instrument should be carried out in the clinical gene diagnostic laboratory approved
by the state. In the process of using this instrument, samples and reagents, chemicals
(including liquids in pipelines) with unknown origin or toxic or even lethal origin will be
involved, which are potentially dangerous. Before replacing reagents or instrument
components, always determine which chemicals have been used in the instrument. When
operating this instrument, appropriate protective eye mask, protective clothing and gloves
should be worn.

The consumables of this instrument are all disposable, and repetitive use is strictly
prohibited. The experimental waste should be placed in the prescribed airtight container.
At the end of use, the necessary on-site disinfection and harmless treatment should be
carried out. The operation process should avoid the contamination of laboratory
environment by amplification products. The waste produced in this experiment must be
treated in accordance with the methods prescribed by the national decree and relevant
administrative departments, and it is strictly prohibited to dispose of it privately.

2.4.5 Operator Requirements

The operator of this instrument should have relevant knowledge or training experience in
molecular biology experiments and be qualified to work in biochemical gene laboratory.

Operators should understand the characteristics of samples, reagents and auxiliary
chemicals used, master the means and measures to prevent biological hazards, have
appropriate protective facilities and equipment, and should be skilled in using these
facilities.

Operators should have the ability to recognize and identify experimental risks, and should
conduct experiments in accordance with the relevant provisions of the National Molecular
Biochemical Laboratory.
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Warning!

The instrument must be operated by laboratory professionals who
have studied this instruction manual and received training in
laboratory technology.

2.4.6 Risk

Danger！

Improper operation may result in unacceptable risks,
instrumentation may be damaged, data may be lost,
experiments may fail, property may be lost, and the operator
and surrounding environment may be injured, infected,
contaminated, seriously injured or even life-threatening.

Warning!

Operators should conduct risk analysis and assessment
according to the relevant standards of risk management of
medical devices in view of instruments, reagents,
consumables, samples, experimental facilities, and operating
environment, to make all risks within a reasonable acceptable
range.

The safety of the instrument has been verified and its risk has been controlled within
acceptable limits. It is safe to use this instrument under normal working conditions and in
compliance with all the provisions of this instruction.

Keep in mind that do not use or modify the product beyond the environmental conditions,
operating conditions, and rated range. The safety of the product under this condition is not
fully assessed and verified, and its risk is unacceptable. Please consult the manufacturer
for any safety questions.

The instrument shall be carried out in a nationally recognized biochemical laboratory. All
operations shall be carried out in accordance with relevant national laws and regulations,
operational standards, regulatory procedures, and laboratory systems, including personnel
preparation, pretreatment, reagent preparation, experiments, post-treatment, and cleaning,
disinfection, waste disposal, dangerous goods management, and other processes. This
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instrument should be operated by an authorized operator.

The important application risk of this instrument is biohazard and depends to a large
extent on the operator. Since the operator is directly involved in environmental validation,
sample preparation, reagent configuration, and instrument operation settings, the
correctness of the results depends on the operator. Personnel who do not have relevant
knowledge of the industry, have not been professionally trained, and do not fully
understand the instruction manual of this instrument should not operate the instrument.

Biological samples, such as human and other animal tissue, body blood and blood
samples, have the potential risk of transmitting infectious diseases. All applicable local
regulations shall be observed and appropriate protective eye patches, clothing and gloves
shall be worn.

It is very possible to contact dangerous chemical reagents from unknown sources and
biological samples with unknown characteristics by using this instrument. Its accidental
splashing and residue, improper use of protective devices, incorrect operation, and non-
compliance with the requirements of the experiment will not only affect the validity and
accuracy of the experimental results, pollute the experimental environment, but also may
cause the instrument and operators to meet dangerous goods, which may lead to serious
environmental pollution and disease transmission, and may cause unpredictable
afterwards. As a result, the risk is beyond the acceptable range and can lead to operator
casualties.

This instrument should be treated as a bio-hazardous waste. Before reuse, recycling, or
disposal, the instrument needs to be decontaminated (including cleaning, disinfection,
and/or sterilization). This instrument should be disposed of in accordance with relevant
local or national applicable regulations.

Warning!

The re-transfer and transportation of the instrument (including

equipment scrapping, suspension of use, return to factory

maintenance, etc.) should be in a firm and closed package.

Before packaging, the operator is obliged and responsible for

disinfection and cleaning to avoid residual active biochemistry.

Reagent samples are in contact with personnel who are not

protective.
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2.4.7 Examples of Application of PCR Technology

Scientific research

Gene cloning, DNA sequencing, analysis of mutations, gene recombination

and fusion, identification of DNA sequences of regulatory proteins, mapping of

transposon insertion sites, modification of detection genes, construction of

synthetic genes, construction of cloning or expression vectors, detection of

endonuclease polymorphism of a gene, etc.

Clinical diagnosis

Bacteria (Spiro chaeta, Mycoplasma, Chlamydia, Mycobacteria, Rickettsia,

Diphtheria, Pathogenic Escherichia coli, dysentery bacilli, Aeromonas

hydrophilia and Clostridium difficile, etc.); viruses (HTLV, HIV, HBV, HCV) ,

HPVS, EV, CMV, EBV, HSV, measles virus, rotavirus and parvovirus B19, etc.;

parasites (malaria, etc.); human genetic diseases (Lesh-Nyhan comprehensive

sputum, thalassemia, hemophilia, BMD, DMD and cystic fibrosis, etc.)

Immunology
HLA typing, qualitative characterization of T cell receptor or antibody diversity,

gene mapping of autoimmune diseases, lymphokine quantification, etc.

Human genome
The use of scattered repeat sequences to generate DNA markers, construction

of genetic maps (detection of DNA, polymorphism, or sperm mapping),

construction of physical maps, sequencing, expression profiling, etc.

Forensic medicine Specimen analysis of crime scene, HLA-DQ typing, etc.;

Oncology
Pancreatic cancer, rectal cancer, lung cancer, thyroid cancer, melanoma,

hematological malignancies, etc.

Tissue and group
biology

Genetic clustering research, evolutionary research, animal protection research,

ecology, environmental science, experimental genetics, etc.;

Paleontology Archaeology and museum specimen’s analysis, etc.

Zoology and botany Diagnosis of animal infectious diseases, detection of plant pathogens, etc.

2.5 Normal Working Conditions

Environmental conditions:

Environment temperature: 10℃～30℃
Atmospheric pressure: 85.0kPa～106.0kPa
Relative humidity: 20%～85%
Altitude: Not exceeding 2000m
Power supply environment: 220V±22V~, 50Hz±1Hz, 600VA

Area: Use in non-high temperature and high humidity areas
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2.6 Transportation and Storage Conditions

Ambient temperature: -20°C～+55°C

Relative humidity: ≤ 85%

The transportation and storage tips are reproduced in the outer packaging of the
instrument. The anti-leaching, stacking layers, careful handling, and fragile markings are
placed on the package. It should be ensured that these conditions are always met.

Warning!

Please check whether the above working conditions are
satisfied before power-on.

Please pay special attention to whether the power cord has
been reliably grounded.

Do not use beyond normal working conditions.

If you need to return to the factory for repair, equipment
scrapping, instrument deactivation, etc., please clean the
surface and UV disinfection before packaging to avoid residual
active biochemical reagent samples from contact with non-
protective personnel.

For the processing sequence and method, please refer to the
relevant content of "Cleaning and Disinfection" in this manual
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2.7 Parameters and Performance

Basic parameters
Model ST-9600
Blocks 0.2ml*96
Effective wells 96 wells（Single/8-strip/12-strip tubes,non-skirted/half-skirted plate）
Power Max 220V～50Hz，600VA
Dimension L*W*H Max 437mm×250mm×235mm
Net weight 9.7kg

Block thermal parameters
Temp. accuracy ≤±0.1℃@55℃（Typical value）
Temp. control accuracy ≤±0.1℃@55℃（Typical value）
Temp. uniformity ≤±0.3℃@55℃（Typical value）
Average heating rate (50℃ to 90℃) ≥ 1.5℃ / s
Average cooling rate (90℃ to 50℃) ≥ 1.5℃ / s

Timing accuracy
The deviation between the set value and the actual
value of temperature holding time is within ± 5%.

Features

Operation
It has the functions of parameter editing, viewing, program running, stopping, PCR
amplification, hot lid, cold soaking, etc.

hot lid Max SV: 105℃, deviation ≤±5℃
soaking Default temperature 4℃, deviation ≤±4℃

Programming parameters Note 1

Block control mode
Tube (simulate the reagent temperature in the tube, set according to
the reagent volume, μL.) / Block (direct control the block)

Block temp. range 0～105℃
Hot lid temp. range 30～110℃，OFF means hit-lid does not work.
Time setting range 1s～9h0m0s, ∞means forever

Auto hot lid
Yes. Select auto for hot lid settings. Auto setting temperature of the hot
lid according to the PCR parameter.

Re-shipment: Please keep the original packing box and lining
material for easy re-shipment.

The instrument should be wrapped with plastic bags or plastic
film, as well as the original packing box and lining materials.
The box should be sealed and bandaged, and the appropriate
carrier and transportation mode should be selected to ensure
the safety and moisture resistance of the instrument during
transportation.
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(Set the maximum temperature value of the program within the
effective range +10℃)

Real-time curve Yes. Displays dynamic temperature curve of block and hot lid.
Gradient function / range
/ span

12 columns of gradient / 30～99℃ / 1～42℃

Temperature touch down ±0.1～10℃/Cycle
Time touch down ±1～120s/Cycle

Waiting for operating
Yes. Auto pause and hold temperature waiting for user operation
according to program.

Cycles setting range 1～150X, Non cross dual nest cycles available.
Adjustable ramp rate Yes. 0.1～3.5℃/s, constant rate temperature change
Step setting range 1～100
Memory capacity Max 1000 folders, each folder can store max 1000 PCR files.
Wizard template Yes. The wizard template guides editing and prompt errors.
Note 1: For more details, please operate the machine.

File management Note 2

Administrator Create user account, set password, software upgrade, system reset.
Guest Used for operation practice or temporary use.
User Create accounts as needed. Data will be protected independently.

Read-only protection
Yes. Program name suffix # makes the program read-only (can be
unprotected by modifying the program name)

Run log Yes. Including programs, running times and operations.
Run history Yes. (History folder is automatically listed)
Editing during runtime Yes. Other applications can be edited during run.
File template Provide programmable templates. (Default folder / default program)

USB 2.0
Yes. Files can be imported / exported with one click (. Prog format
suffix). Use for files exchange between PCR machines, and application
upgrades (.ZIP suffix, automatically upgrade application after selection).

U-disk storage
Automatic recognition of FAT or FAT32 format files, does not support
NTSF format files.

Note 2: For more details. please consult the manufacturer.

More features Note 3

Display
7 "WVGA 64000 colors, LED backlight, high sensitivity resistance touch
screen.

User friendly interface
Yes. Dynamic temperature and color background, animation running
status, breathing light indication, buzzing prompt.

Easy interfaces switch
Simple main interface, operating interface, dynamic curve, engineering
interface.

Inhibit Non-specific
amplification

Yes. Before running the cycle program，the block is cooled to 10℃ until
the hot lid temperature get set value during hot lid warming up.

Tube mode Yes. Precise control according to reagents volume.

Adaptive lid
Auto adapts to various heights of tubes (high tube, low tube, flat top
tube and dome tube).

Gradient temperature
distribution calculator

Predict the actual temperature of the hole position in the gradient state,
the accuracy is ≤±0.5℃

Gradient Temperature
Synchronously

Yes



ST-9600 PCR System User Manual

18

Self-test when power on Yes. At the same time, the system interface can also initiate self-test.
Auto report after running Yes
Self-diagnosis and report Yes
Soaking after running Yes. The lowest soaking temperature is 0℃.
Total time / Remain time
prediction

Yes

Maintenance reminder
Yes. According to the usage frequency, Peltier’s condition is
automatically evaluating and maintenance index and suggestions are
given.

Screen calibration Yes. (You can press and start calibration during the self-test)
Block temperature
calibration

Yes. Engineering mode only.

System time Yes. Settable instrument date and time.
Key tone On/off
Screen brightness
adjustment

Yes. Multi-stage adjustment.

language selection Yes. language can be switched at will.

System
Includes system configuration, self-test, factory setting, software
upgrade, engineering interface (Engineering mode only), etc.

Help
Product features, software features, quick guides, error codes, contact
information, etc.

Engineering mode
yes. Only the manufacturer can log in with password. It can set, review,
calibrate and configure system parameters.

Note 3: For more details. please consult the manufacturer.

This manual only lists the main parameters and functions of the product. If you want to
know more abundant application skills, please use the instrument to help the interface or
consult the company.

2.8 Instrument Description

The figure below shows the structure of the instrument:

1. Status indicator

2. Hot lid handle

3. Touch screen

4. USB
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2.9 Packing Contents

No. Item Specification Qty Remarks

1 PCR System ST-9600 1 Instrument

2
GB three core power cord 250V 10A 1 Attachment

3 Fuse F6.3A L250VAC
(Φ5X20mm) 2 Attachment

4 User manual 1 Random files

5 Quick operation guide 1 Random files

6 Product self-test report 1 Random files

7 Certificate 1 Random files

8 Packing list 1 Random files

10. Label

5. Fuse

6. Power switch

7. Power socket

8. Upgrade port

9.Communication port
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3 Installation

3.1 Introduction

This chapter contains the information necessary to install the instrument.

The installation process involves instrument unpacking, environmental requirements, and
power requirements.

3.2 Unpacking Inspection

When the instrument is shipped, it is packed in cardboard boxes. The transport conditions
and storage conditions are marked on the cabinet. Please operate under the specified
conditions.

Unpacking steps:

1) Before unpacking, check the package for damage and immediately record and report
any damage.

2) Place the box vertically, remove the upper sealing plate, and then lift it up with the
carton lining handle.

3) Remove the instrument from the box and place it in a level, dust-free, vibration-free,
and away from light.

4) The visual inspection instrument ensures that its structure is free from disintegration,
cracking, arching, and breaking. If there is any defect, immediately collect the evidence
and report the damage. And file a claim with the carrier.

5) Compare the serial lot numbers on the instrument packing list and the certificate. If they
are inconsistent, report them immediately.

6) Random files in the side seams of the inner packaging, please check the instrument
accessories item by item according to the packing list of the instrument.

7) Please keep all packaging materials for future transportation.
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3.3 Power Requirements

The power supply requires an acceptable AC voltage range: 220V ± 22V ~ 50Hz ± 1Hz,
600VA.

It is required to connect the instrument to a power system with good grounding.

3.4 Environmental Requirements

Instruments should be placed on flat and horizontal surfaces, away from dust, solvents
and acid vapors, and in well-ventilated rooms.

In order to ensure correct results, vibration and direct light should be avoided.

3.5 Installation Process of Instrument

The steps that must be followed when installing the instrument are described in detail

below.

Danger!

If condensed water is found in the packaging and casing of
the instrument, the instrument should be placed in natural
ventilation for at least 3 hours before installing the instrument and
switching on the power supply, and the moisture has been
removed sufficiently.

Warning!

Moving parts may cause collision and cutting injury. Please confirm
safety when operating the instrument.

After the above conditions are met, follow the steps below to install the instrument:

1) Place the instrument in a position to meet the ventilation conditions and ensure that
there is a 20cm gap around the instrument.

2) Ensure that the main power switch on the rear panel of the instrument is in the off
position.
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3) Plug the power cable into the main power socket on the rear panel of the instrument.

4) Turn on the power switch on the rear panel of the instrument, enter the self-test, and
follow the prompts.

4 Operation Instructions
This chapter introduces the operation method of the instrument in detail, including how to
create, edit and run the PCR amplification program, and how to set the parameters of the
instrument system.

Warning!
If there are abnormal sounds, abnormal displays or fault
alarms and prompts (e.g., Error XX) in the self-test of the
instrument after starting or during the operation of the
instrument, please immediately turn off the power supply and
record the prompt information and the status of the fault, and
immediately contact Servicebio .

Warning!
When operating around the hot lid and sample trough, be extra
careful to avoid scalding.

Warning!
The moving parts may cause collision and cutting injury. Avoid
contact with the moving parts when operating the instrument.

Attention!
If the number of test samples is small, try to distribute the test
tubes evenly when inserting the test tubes, to ensure that the
hot lid can press smoothly on the top of the test tubes during
the experiment. At the same time, the load of the block is
uniform to ensure that the temperature changes of each test
tube are uniform and consistent.

Please make sure that the height of consumables used is
within the effective pressure range of the hot lid. In the same
experiment, the same type of consumables should be used in
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order to avoid bad thermal contact due to height difference.

When used at higher altitudes or at lower atmospheric
pressures, please evaluate whether the high temperature
setting in the reagent reaction parameters will lead to reagent
reaching boiling point. The operation beyond the boiling point
may lead to the diffusion and loss of reagents and the failure of
the experiment.

The default settings of the instrument may be inconsistent with
actual needs, and the default values should be confirmed and
revised in advance.

4.1 Self-test When Power On

Pull the instrument hot lid and check that there is no foreign matter between the block and
the hot lid. Close the hot lid but do not press the handle to keep the hot lid unlocked.

After turning on the power switch on the rear of the instrument, the initial screen will
appear on the instrument screen. “Starting” will appear in the middle of the interface. The
blue indicator on the top of the hot lid will light up. After a few seconds, the system will
enter the self-test mode. The self-test progress bar appears on the “self-test” and the
instrument starts the self-test. At the same time, the current software version number,
firmware version number, instrument maintenance index and other information will appear
on the right side of the interface.

The whole self-test process takes about 1 minute. Please wait patiently. In the process of
self-inspection, if the instrument is faulty, the error report will be displayed. Please record
the prompt information and the status of the fault, and contact Servicebio immediately. If
no fault is found in the self-test, a bullet window indicating the success of self-test will
appear on the screen. Press the "OK" button below the bullet window and then enter the
main interface. At the same time, the instrument will emit an "OK" sound (if the "OK"
button is not pressed, it will automatically enter the main interface after 5 seconds).

When the instrument is self-checked, the touch point calibration of the display screen can
be carried out. After 10 seconds long according to any position in the interface, a text
reminder of "entering touch correction after the self-test" will appear above the interface.
After the self-test, the instrument will automatically enter the touch screen calibration
interface. After screen calibration, it automatically enters the main interface.

Initial interface Self-test when power on
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Instrument maintenance index is an index automatically generated according to the
cumulative running time of the instrument for user maintenance reference. When the
instrument is continuously increasing, performance drift or Peltier life fatigue may occur. At
this time, the instrument can be returned to the manufacturer for block temperature
calibration or Peltier replacement according to maintenance recommendations to ensure
reliable use.

Main interface

1) Press “ ” to enter the program quick creation interface, which can be used to

create, edit, etc.

2) Press “ ” to enter the program management interface, you can create and

edit folders and programs.
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3) Press “ ” to enter the history running program list;

4) Press “ ” to enter the system interface, you can view product information, run

logs, manage user accounts, etc.

5) Press “ ” to enter the help interface, you can view product features, quick

guide, after-sales service, and other information;

6) Press “ ” to enter the user login interface, you can log in to the administrator

or other user account.

4.2 User Management System

The structure of this product's user management system is as follows:

This instrument allows multiple users to share, including "Admin" for the administrator
account, "Guest" for guest account, the instrument on the default "Guest" into account.

The administrator account "Admin" requires a password, the initial password is "888888".
In the user login screen click on the top of the arrow, will change the current login account
for the "Admin", enter the password input box and press OK after the instrument into the
"Admin" account.

After pressing “ ” on the system interface of the administrator account, the interface

User system

Admin Guest User 1 … … User n
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enters the user management interface. In this interface, you can create new users,
change login passwords, delete users, and so on.

Press “ ” to create a new user, enter the name in the new pop-up window and press

“OK” to create a new user.

The newly created user does not have a login password. You can reset the login

password as follows. After clicking the user’s name to select the user, press “ ” to

perform operations such as “Set PWD” and “Del PWD”.

After pressing “Set PWD”, a new window will pop up. Enter the password and press “OK”
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to complete the change of the user login password.

After clicking the user’s name to select the user, press “ ”, the interface will pop up a

warning window asking the user to confirm, choose “Yes” and the user will be deleted

successfully.

4.3 Program Management System

The structure of this product program management system is as follows:

The program management system of each user is as shown in the above figure, in which

“History”, “Default”, and “Public” folders are default folders of the system, “History” is the

historical running folder, “Default” is the default template program storage folder, “Public"

is the default storage folder for the quick creation program, and other folders which users

Program Management System

History Default Public Folder 1 …… Folder n
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can create their own according to their needs.

4.3.1 Program Quick Creation

Press “ ” on the main interface to enter the program quick creation interface. The

program template displayed on the interface is the default program template of the
instrument. Edit, modify, and save on this template to complete the rapid creation of the
program.
The temporary default name of the newly created program is “Unsaved”, and the step is
selected by clicking on the blank area in the step (the background area color of the
selected step turns blue).

 Insert a new step before the currently selected step

 Delete the currently selected step

 Save program

 Running program

 Left scroll button to view 1 step forward

 Right turn key to view 1 step backwards

 View the folder where the program is located

 Back to Home page

1）Step editing

In the selected blue area (step), click again on the blank of this area, the following steps
appear to set the interface to edit the current step, and then click on the parameter area
that needs to be modified, a new window interface will appear. After entering the setting
value in the interface and pressing "OK", the parameter modification will be completed.
Press “OK” after all parameters have been modified to complete the setting of this step.
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 Temperature
Block temperature value (setting range 0~105°C, default is the
uniform temperature value of the whole block). If you need to set
the gradient temperature, click on the gradient in the interface.


Temperature

touch down

The temperature modification value of this step in each cycle
(default is 0, the setting range is ±0.1~10°C/Cycle), and this
parameter can be set only when the step is in the cycle body.


Adjustable ramp

rate

The temperature rise and fall control parameters (setting range is
0.1~3.5°C/s, the default Max is the maximum speed, and the
actual speed is limited by the system capacity).

 Time
The running time of the current step (minimum 1s, maximum 9h
0m 0s, or set to "∞" means long-running).


Time touch

down

The time modification value of this step in each cycle (default is 0,
the setting range is ±1~120s/Cycle), and this parameter can be
set only when the step is in the cycle body.

 Pause
The program automatically stops running when you run to this
step.

 Gradient
The block is set to the gradient temperature and the temperature
of the 12-column reagent hole s is increased from left to right by a
gradient.

After clicking on the gradient, the interface becomes the interface shown below. The
temperature setting values of the left column are listed as the leftmost column of the block,
and the right column is listed as the rightmost column of the block. The temperature
values of the other columns cannot be set. The temperature values of the left column and
the right column are calculated directly by the system algorithm. The temperature values
of the 1-12 holes displayed below the interface are calculated by the instrument.
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When the gradient temperature is set, the temperature of the left column and the right
column should be set in the range of 30-99℃. The temperature of the right column must
be set higher than that of the left column. The temperature difference between the right
column and the left column should be in the range of 1-42℃.

The setting interface of the cycle step is as follows. In the step column on the left side of
the interface, select the step of starting the cycle, input the number of cycles required on
the right side, and press “OK” finally. Note: The instrument's cycle settings allow nesting,
which means nesting small cycles in the middle of a large cycle, but does not allow
intersections between the two cycles.

 Step Steps to start the cycle
 Cycle Number of cycles (setting range is 1 to 150 times)

2）Hot lid and volume parameter editing

After all the steps have been set up, the hot lid and volume need to be set. Click on the
white area above the interface where the hot lid and volume are located to enter their
respective settings interface.
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

Hot lid
temperature

The initial default temperature is 105℃ , and the default open
state of the hot lid is provided with a set temperature value. The
temperature setting range of the hot lid is 30-110℃ , but it is
suggested that the temperature setting of the hot lid should be at
least 1℃ higher than that of the block, so as to effectively
prevent the evaporation of reagents in the test tube of the PCR
reaction. The temperature of the hot lid can be set to "Auto", and
the system will automatically assign the temperature of the hot
lid according to the set block temperature (the effective range is
+10℃higher than the program maximum temperature). The hot
lid temperature can also be set to "OFF" that is, no hot lid is
enabled.

 Volume

The initial default volume is 25 μL, and the default
temperature control mode is Tube mode when there is a set
volume value. The temperature control modes of this
instrument are Tube and Block. Tube mode simulates the
temperature control of reagents inside the test tube. Block
mode is the temperature control of variable temperature metal
blocks. The default mode of the instrument is Tube mode,
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which is recommended. Users must set up real reaction
system according to the actual situation. The volume of
common reaction system is 5-100 μL.

 Description of Tube and Block mode

The "Block" mode simply controls the temperature rise and fall process of the block.
Because the temperature rises and fall process of the reagent has a lag process
relative to the block, the actual temperature change process of the reagent is different
from the procedure we set up. The real time of reagent reaching the setting
temperature is much longer than the setting time (the relationship between the
temperature of the block and the reagent is shown in the figure below).

The "Tube" model considers the lagging process of temperature rise and fall of reagents in
different reaction systems relative to the block. After reaching the set temperature, there is
an overshoot process, which makes reagents reach the set temperature faster and more
smoothly. In the same setting time as "Block" mode, the real time of reagent reaching the
setting temperature is obviously prolonged (the relationship between block temperature
and reagent temperature is shown in the figure below).

"Tube" mode takes into account the characteristics of the test tube, the reagent reaction
system, the current temperature, the temperature span, the temperature change rate, the
radiation effect of the hot lid, the boiling evaporation and other factors to ensure that all
the parameters are effectively realized in the reagent, and the optimal PCR reaction
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conditions are obtained in the temperature range of 16-99℃.

3）Quick operation of step editing

Direct clicking on the box showing time and temperature in the step can directly enter the
setting interface of constant temperature time and block temperature in the step, which
can quickly modify the time and temperature value of the step. When there are many
steps in the program, you can use left or right pages to view.

4）Program save

After all the parameters are set, press the " " on the interface to enter the saved

interface of the program.


Program
name

The program name is a combination of uppercase and lowercase
letters, numbers, and symbols of 1-16 bits. When the last bit of the
program name is #, the program can be read-only protected.

 Folder

The default storage location of the program is the public folder.
When you need to change the storage location, click the down
arrow on the right to open the folder list, and then select the folder
name you need to store.

If the program needs to store in a new folder, click the " " at the top right of the

interface, enter the folder name in the new pop-up window interface and press "OK".
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
New folder
name

The folder name is a combination of uppercase and lowercase
letters, numbers, and symbols of 1-16 bits. After entering the
new folder name and pressing "OK", the program storage
location is automatically changed to the new folder.

5）Reagent preparation and putting

The PCR test tube of the prepared reagent sample was put into the block to confirm the
good contact between the test tube and the block. The test tube should be placed as
evenly and symmetrically as possible in the non-edge area. The hot lid handle should then
be pressed down to lock the hot lid. The hot lid should be kept locked during the running
of the PCR test.


Single test
tube

If there is only one 0.2ml PCR tube, it should be placed in the central
area of the block, and an empty test tube should be set at each of the
four corners to ensure that the hot lid pressure is evenly transmitted to
the test tube.


Gradient
reagent

Due to the non-linearity of the gradient distribution of the temperature-
varying block, the actual temperature of the hole position is calculated
and listed when the gradient temperature is programmed. For reagent
gradient studies, it is recommended to use the D or E line for high
accuracy.



Full board
consumabl
es

When using a film or a silicone cover for plate consumables, it is
recommended to use a special tool for encapsulation, and it should be
confirmed that the seal is tight and pressed into place. If the hand-
packed silicone cover is used, the overall pressing may not achieve the
pressing effect due to the large friction force. It is necessary to press the
hole into the consumable hole by force to prevent evaporation and
leakage when the reagent reacts.
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The quality of consumables directly affects the heat conduction of the
variable temperature block and the experimental results. Usually,
matching confirmation should be made for the wall thickness, taper,
bottom shape, smoothness, and cap sealing of test tube.

It is recommended to use international mainstream standard PCR
consumables (such as AXYGEN, ABI and other brands).

6）Running program

After the reagent is put in and the hot lid is locked, click the “ ” on the operation

interface, the instrument enters the running state, and the interface automatically switches
to the program running interface.

7）A typical example of PCR program settings

If you need to edit the following typical PCR program to run:

Step 1: 30℃ 2min 30s
Step 2: 95℃ 30s
Step 3: 60℃ 30s, step 2 - step 3 40 cycles
Step 4: 8℃ Long-term Refrigeration

The operations required are as follows:

STEP1: Double-click the blank of step 1 on the interface, and the setting interface of step
1 appears. Click the box showing time on the interface, enter "230" and confirm in the
pop-up window, then click the box showing temperature on the interface, enter "30" and
confirm in the pop-up window interface, and finally click the "OK" on the interface to
complete the setting of step 1.
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The newly created program is initially created by jumping
out of a template and editing, saving and other operations
on this basis.

Each user can modify the personalized template program
(default program in Default folder under user), which can be
edited arbitrarily but cannot be deleted or renamed.

The Cal program in the Default folder is used to edit the
standardized program that runs during block temperature
testing. It can be edited arbitrarily but is not allowed to be
deleted or renamed.

The calibration of the block temperature involves
professional measurement standards and special
equipment, special data processing software. The
calibration process needs to be coordinated with the Cal
program, and it plays a decisive role in the performance of
the instrument, and is limited to the work done by the
manufacturer.

It is not recommended that users edit or change the
contents of the Cal program.

STEP2: Double-click the blank of step 2 on the interface, and the setting interface of step
2 appears. Click the box showing time on the interface, enter "30" and confirm in the pop-
up window, click the box showing temperature on the interface, enter "95" and confirm in
the pop-up window interface, and finally click "OK" on the interface to complete the setting
of step 2.

STEP3: Double-click the blank of step 3 on the interface, and the setting interface of step
3 appears. Click the box showing the time on the interface, enter "30" in the pop-up
window and confirm it. Then click the box showing the temperature on the interface, enter
"60" and confirm it in the pop-up window interface, and finally click "OK" on the interface to
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complete the setting of step 3.

STEP4: Click step 4 on the selected interface, choose “Delete” and confirm.

STEP5: Double-click on the blank of step 4 on the interface, the setting interface of step 4
appears, the left jump step chooses "2", click on the cycle and enter "40" in the pop-up
window and confirm, and finally click on the interface to "confirm" to complete the setting
of step 4.

TIPS: The last step of the template program is to refrigerate for a long time at 8℃ by
default, without changing. If you need to change it, you can change it according to the
operation method of STEP1.
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After the experimental steps are set up, the temperature of the hot lid and the volume of
the reaction system need to be set separately. The temperature of the hot lid should be
kept at the default temperature of 105℃ or set to Auto. The volume can be set according
to the amount of reagent used in the experiment (the volume of the commonly used

reaction system is 5～100 ul). After all the settings are completed, click " " to save the

program.

4.3.2 Folder and Program Management

Press “ ” on the main interface to enter the folder management interface. The

instrument initially has only three default folders: “Public”, “Default” and “History”. Click the
folder name to select it, as shown in the figure below, the folder named "Default" is
selected.

 Scroll up to view

 Scroll down to view

 New folder or program


Delete the selected folder or program (the instrument default
folder or program cannot be deleted)

 Edit the selected program


Rename the selected folder or program (the instrument
default folder or program cannot be renamed)

 Run the selected program

 Copy folders or programs

 Back to Home page

Open an existing folder:

Select the name of the folder you want to open (for example, "Default"). The program bar
in the middle of the interface will display the existing programs in the folder, and the folder
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will be opened.

Create a new folder:

Direct click on the " " on the interface and select "folder" on the pop-up window

interface.

After selecting "Folder", a new interface will pop up on the interface, asking for the name
of the new folder. In this case, enter a combination of 1-16 bits of uppercase and
lowercase letters, numbers, and symbols in the New Folder Name field, and press the
"OK" to create a new folder.

Delete existing folders:

Select the folder that needs to be deleted and click on the " " on the interface. At this
time, a prompt window will pop up on the interface, "confirm to delete directory xxx? All
files in the directory will be deleted." Ask the user to confirm, select "YES" to delete, select
"NO" to abandon deletion.
The default folders "Public", "Default" and "History" of the instrument cannot be deleted.
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Rename folders:

Select the folder that needs to be renamed, click the " " on the interface, enter a new

folder name on the pop-up interface and confirm that the folder renaming is completed.

The default folders "Public", "Default" and "History" of the instrument do not support
renaming operations.

Copy existing folders:

Select the folder that needs to be copied, click the " " on the interface, enter a new

folder name on the pop-up interface and confirm that the folder has been copied.

New program:

First select the folder where the new program is stored, and then click the “ ” on the
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interface, and select “Program” on the pop-up window interface.

After selecting "Program", a new interface will pop up on the interface, requiring the name
of the new program to be entered. In this case, enter a combination of 1-16 bits of
uppercase and lowercase letters, numbers, and symbols in the new program name bar,
and press the "OK" to create a new program.

Program editing:

Select the program you need to edit and click on the " " on the interface. At this time,

the interface will jump to the program editing interface, and then edit it according to the
operation in the "4.3.1 Program Quick Creation" in the previous article.

Program deletion:

Select the program that needs to be deleted and click the " " on the interface. At this

time, a prompt window will pop up on the interface, "Confirm to delete the program xxx?"
Ask the user to confirm, select "yes" to delete, select "no" to abandon deletion.
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Program Running:

Select the program you need to run, click the " " on the interface, and then click on the

interface to automatically jump to the program running interface.

4.4 Program Running Interface

 Pause running

 Turn left to see a step.

 Skip the current step directly to the next step

 Turn right to see a step


View the temperature curve and display the actual
temperature curve of the sample and hot lid in real time.

 Stop running

 Back to Home page

In the running interface of the program shown above, "Guest" is the user’s name of the
current login, and "Q" is the program name of the current running program. The
"remaining time" represents the remaining time of the current step and the total remaining
time of the program running. The temperature values under the "sample" and "hot lid"
represent the real-time temperature values of the block (reagent) and the hot lid. The
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background area of the steps currently in operation will turn dark, and the color will
change depending on the real-time temperature rise and fall of the sample.

If the user program selects to turn on the hot lid operation, the block temperature is
automatically cooled (10℃constant temperature) while waiting for the hot lid to warm up to
reach the target, in order to maintain reagent activity and inhibit non-specific amplification.
When the hot lid temperature meets the requirements, the system executes the user
program. When the user program contains a low temperature operation step, the system
will close the hot lid when performing this step, and may automatically insert the natural
temperature drop 10℃process, and when the new high temperature step is entered, the
system waits again for the hot lid temperature to meet the requirements before running the
next step.

When you click the " " to pause, the system will keep the temperature of the current

step unchanged, and the "remaining time" will change to "pause time" and provide the

paused time in a positive timing manner. Then click the " " on the interface to restore

the original operation from the time and temperature of the pause step. The pause
interface is shown below:

When you click the " " to skip the current step, a prompt window pops up on the

interface, "Are you sure to skip this step?" Ask the user to confirm, click "YES" to confirm
the skip, and click "NO" to cancel.
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When you click on the " ", the interface will jump to the temperature curve interface.

Blue indicates the temperature curve of the hot lid, orange indicates the temperature curve
of the sample (block), and time (hh:mm) indicates the current boot time. You can press the

" "" " to view left and right, and press the" " to return to the program running

interface.

When you click the " " to stop running, the

interface will pop up a prompt window, "Are you
sure to stop the current program?" Ask the user to
confirm, select "yes" to stop running, select "no"
to give up.

The "stop time" is displayed on the program stop runtime interface to provide the stopped

time in a positive timing manner. Clicking the " " on the interface again will rerun the

program from the beginning.

When the program is running, click “ ” to return to the main interface. The main
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interface will display information about the running of the program.

When the program runs, the main interface displays the name of the running program (as
shown in "PCR"), "sample temperature" represents the real-time temperature of the
current block, and "target temperature" represents the constant temperature of the block
set by the current step. The progress bar in the interface Center shows the percentage of
the completed progress, the running time, and the total time of the expected running. As
the experiment proceeds, the progress bar will continue to be filled with orange until the
operation is completed.

Tips1: When the program runs, it clicks on the progress bar on the screen, and the

interface jumps to the program running interface.

Tips2: New programs can still be created and edited while running.

There are other more humane ways of expression of the instrument to show the operating
state of the instrument.


Program
running

When running, the progress bar of the main interface will show
"Running", the color of the column above the interface will show
red, and someone's running gif image " " will appear on the
upper right.


Pause
runtime

When pausing, the main interface progress bar will show "Pause",
the right side will show "Pause time", the color of the column
above the interface will turn yellow, and the upper right will have
someone standing picture " ".


Stop
running

When it stops, the main interface progress bar will show
"Standby", the color of the column above the interface will
become orange, and the upper right will have someone sitting
picture " ".
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4.5 Power Failure Memory
If a locally saved program is running and has not been completed or manually

stopped, the instrument will automatically recover to the state before the power failure

when there is a trip or manual shutdown of the power switch and then the instrument

is turned on again. If the running program is not saved locally and a power failure

occurs, the instrument will start up normally and will not recover to the state before

the power failure.

4.6 System Interface

After clicking the “ ” on the main interface, the following interface will appear:


Product

information

View product name, model number, software version,
firmware version, cumulative running times, cumulative
running time, instrument maintenance index, fault list, etc.

 Run log
View and delete the current user's running log, fault log and
other information

 Configuration
Change system time, switch button sound, switch system
language, adjust screen brightness, modify template
program, etc.

 Self-test
Check the working conditions of each system of the
instrument and automatically report the inspection results.

 Import The program, folder and other information of the current user



ST-9600 PCR System User Manual

47

can be exported to the target U disk.

 export
You can import programs, folders, etc. from the target U disk
into the current user

 User
Add/delete new users, change user login passwords, etc.
(Admin only has this function).

 reset
One Click to restore factory settings (Admin only has this
function)

 Update
Upgrade instrument software version with U disk (only Admin
has this function)

After clicking the “Run log” button on the interface, the system enters the running log
interface of the current user. On this interface, you can view and delete the log information
and instrument fault log information of the running program.

If the instrument is powered on and reports an error, it will generate a fault log record in
the running log of the user "Guest". The log is named after "instrument start time +*" and
the name color is red (the program run log color is black), and the log is opened. Learn
more about the time of fault detection and the type of fault. If you click the self-test in the
system interface and report an error, the fault log record will be generated in the running
log of the currently logged-in user. The log is named after the self-test start time +* and the
name color is red.

 Left turn page

 Right turn page

 Clear run log

 Return to System Interface
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 Back to Home page

After clicking “ ” on the running log list interface, the interface will pop up the window

“Confirm to empty all logs? If yes, it cannot be recovered!” Ask the user to confirm, select
“Yes” to confirm the emptying, and select “No” to abandon the operation.

Click the run log name in the list to open the run log, you can view the information in the
run log or delete the run log.

 Left turn page

 Right turn page

 Delete the run log

 Return to the list of run logs

 Back to Home page

After clicking the "Configuration" button on the interface, the interface switches to the
system settings interface. In this interface, you can:

1. Click the display box after “Date/Time” to change the system time.
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2. Click “On” or “Off” after “Beeper” to select whether to turn off the button sound.

3. Click the drop-down button after “Language” to switch the display language of the
instrument.

4. Click the "Self-test settings" after the drop-down key to switch the instrument when
running the program self-test mode.

5. Click on the left and right arrows after "brightness" to lower and increase the
brightness of the screen.

6. Click "Edit" after "Pgm template" to modify the template program.

After the modification is completed, you need to click the “OK” button on the interface to
save the modified content into the system.

After clicking the "Edit" button of the program template and a prompt window will pop up:
"Go to program edit interface?" Ask the user to confirm, then click "Yes" and then jump to
the editing interface of the template program "Default". It can be modified according to the
operation in the previous article “4.3.1 Quick edit of program”, and it must be saved after
the modification is completed.

After clicking the “Self-test” button on the interface, the following interface appears. After
clicking “Start”, the system enters the self-test mode. If the self-test finds a fault, it will
issue an error report. If no fault is found, the pop-up window will prompt “Self-test
successful, that is OK ".
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Insert U disk into the USB port of the instrument (U disk format is FAT or FAT32 format,
does not support NTSF format). Click on the "Export" on the interface, the instrument will
automatically export folders and program files within the current user (when the login user
is Admin, you can choose to export all user's folders and program files). Click on "
Remove USB disk " and then pull out the U disk to complete the export.

Click on the "Import" on the interface, you can choose to import folders and program files
from the target U disk to the current logged-in user, folders with the same name will
automatically merge into a folder, and programs with the same name can choose to retain
programs in the instrument or programs on the U disk. When the login account is Admin
administrator, you can choose to import folders and program files to all users in the
instrument.
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
If conflict occurs, save the
existing program

When the program with the same name is stored
in the instrument and U disk, the program in the
instrument will be retained.

 If conflict occurs, use the
imported program

When the program with the same name is stored
in the instrument and U disk, the program in the
instrument will be overwritten.

After clicking “Reset” on the interface, a pop-up window will pop up, “To restore factory
setting will delete User configuration and restart. Confirm to go?” Ask the user to confirm,
select “Yes” to confirm the operation, and select “No” to abandon the operation.

After inserting a U disk into the USB port of the instrument, click "Update" on the interface,
and the interface automatically jumps to the program upgrade interface.

Restoring the factory settings will delete all new users, folders,
programs and running records of the instrument. Please
consider carefully before doing this operation.

Only the administrator account Admin has this feature., has
this function.
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After selecting the latest software version at the top right of the interface, click OK and the
software will automatically upgrade. Do not power off during the upgrade process,
otherwise other problems such as upgrade failure may occur. After the upgrade is
successful, the instrument will automatically restart and enter the Guest account. The user
can check the software version in the product information of the system interface to
confirm whether the upgrade is successful.

Software version upgrade will not change the folders, programs, run log, system settings
stored in the instrument, and users can continue to use them normally.

4.7 Help Interface

After clicking the “ ” on the main interface, the following interface will appear:

During the software upgrade process, please remember not to
power off, otherwise it may cause upgrade failure or other
unknown problems, which may affect the normal use of the
instrument.

Only the administrator account Admin has this function.
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Click on the "Product features" button on the interface to view the features of the product.

Click on the “Software features” button on the interface to view the features of the product
user management system and file management system.

Click on the "Quick guide” button on the interface to view the brief operation guide.

Click on the “Error code” button on the interface to view the fault information
corresponding to the error code.
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Click on the "PCR Principle" button on the interface to view the PCR experimental
principle information.

Click the "Experimental Method" button on the interface to view experimental method
information.

Click the "Application Wizard" button on the interface to view the operation specification
information.
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Click the “Contact info” button on the interface to view the manufacturer's after-sales
service hotline and other contact information.
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5 Maintenance and Cleaning

5.1 Replace the Fuse

The fuse is in the power socket assembly of the back panel of the instrument and is used
in two ways. When replacing the fuse, the following steps must be followed:

Warning!
To prevent fire, please replace the same type of fuse as the original
fuse.

1) Cut off the power supply and unplug the power cord plug.

2) Insert the screwdriver into the gap of the fuse cover plate, pry open the cover plate
and take out the fuse groove.

3) The fuse socket is next to the power switch.

4) Remove the broken fuse from the fuse seat and replace it with a new one to ensure
that the fuse has the same fuse rate.

Model: F6.3A L250VAC (5*20mm)

5) Place the fuse seat and cover with plastic cover.

6) Re-insert the power cord and turn on the instrument switch.

Warning!
If the fuse is fused again, please shut down immediately
and stop using it, in order to avoid expanding the fault and
risk. Should contact Servicebio after-sales service
personnel as soon as possible!

5.2 Cleaning and Disinfection

There are no parts inside the instrument that need daily cleaning and disinfection.

Process and method of cleaning instrument surface and block surface:

It is recommended to operate with the power off after the experiment every day. Use 75%
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(V / V) ethanol solution to wipe the module wells and the outer surface of the instrument
twice for 3 min.

Pay attention not to wipe the printing area, and prevent the liquid from dripping or flowing
into the instrument from the gap.

Warning!
The responsible person shall ensure the following:

1) If hazardous substances leak on the instrument surface,
module surface, or into the inside of the equipment, they
should be properly disinfected.

2) Do not use cleaning agents or disinfectants that may
cause danger by chemical reaction with equipment parts
or materials contained in the instrument.

3) In case of doubt about the compatibility of disinfectants or
cleaning agents with instrument parts or materials
contained in the instrument, the manufacturer or his agent
should be consulted.

5.3 Safety inspection and daily maintenance

The instrument will automatically run the self-test every time when power on. Users can

also run active self-test in the system menu.

When the "maintenance index ≥ 0.8" (the instrument evaluates the probability of failure

based on the total running time), user can choose to perform self-test before each running

to confirm the state of the instrument to protect the precious samples.

The safety inspection of the instrument relies on self-test. If the self-test is passed, it

means that the instrument is in a safe and available state.

Self-test includes: system temperature sensor status, module temperature control

(semiconductor cooler) performance, hot cover overheat protection function (with self-

recovery bimetal thermal protector rated at 120 ℃ ), communication connection, heat

dissipation and ventilation system (system internal overheat), environmental temperature,

etc.

During the operation of the program, the system monitors the temperature change and
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stable time, and provides feedback if it is abnormal（ Please refer to "fault codes" in the

help menu for specific information.)

When the system safety fault is detected, the instrument will immediately shut down the

high-power circuit, terminate the operation, and pop up the fault information. The user

must report for repair in time, confirm that all faults are eliminated, and re-run after

passing the self-test.

It is recommended to turn off the power after the experiment every day. Wipe the module

hole and the outer surface of the instrument with 75% (volume ratio) ethanol solution twice

for 3 min.

After the instrument is used for a long time, it can be maintained, updated, or purchased

according to the maintenance index and suggestions, so as not to affect the use.

Warning!
Do not use acetone to wipe, otherwise the plastic surface
will be damaged.

The printed area should not be wiped with force.

The block wells should be kept clean, otherwise, the PCR
reaction may not be sufficient.

5.4 Regular Performance Testing and Calibration

Regular calibration of the instrument can eliminate the influence of performance drift, to
ensure the reliability and reliability of the performance in the working cycle. Servicebio can
provide testing services based on enterprise standards as the qualified judgment standard
and issue testing reports. This service requires the user to send the instrument back to the
manufacturer, and will incur corresponding costs.

For more calibration service items, please consult the manufacturer.

5.5 Life Expectancy and Termination of Products

The production date is shown in the product label on the back panel, and the service life is
5 years.

The service life of the instrument is determined according to the statistical data of the life
test of the core device Peltier cooler. During the use period, the user shall maintain and
repair the product according to the requirements of the product manual, and can continue
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to use the product when it is confirmed that it can still maintain safety and effectiveness.

The actual service life of the instrument is affected by the use frequency, use intensity,
operation habits, PCR program and maintenance level. Proper maintenance can extend
the service life of the machine.

The instrument has the power on self-test function, and provides the instrument
maintenance index and maintenance suggestions. The user can enter the system menu
and select: no self-test (default), each self-test and self-test with maintenance index > 0.8.

When the error message pops up, it should be reported to the manufacturer for repair in
time.

When the key performance or safety performance of the repaired instrument cannot meet
the specification, the product shall be discontinued.

For information about the early termination of product life, please consult the
manufacturer's after-sales service department.

The waste disposal process and method of relevant products shall be implemented
according to the national laws and regulations and the regulations of relevant medical
device management departments.

Instrument design life is the overall guarantee capability of the
integrated device.

Peltier is the core component of PCR machine. Its life is
affected by many factors, such as installation, heat dissipation
conditions, thermal cycle times, service time, frequency and so
on.

The instrument has the function of maintenance index of the
instrument. The back-end of the instrument is used to count the
running time of the effective program running for more than 5
minutes, and the running times are also accumulated, and the
prompt is given during the self-test. There are
recommendations when the cumulative usage time
approaches or exceeds the built-in target threshold.

This threshold prompt does not mean that the instrument has
failed or its life is about to end, nor does it mean that the
instrument will not malfunction until it reaches the target
threshold. Semiconductor cooler life is not the instrument
design life.

It is recommended that users take appropriate measures to
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maintain and update the equipment after the instrument
maintenance evaluation results appear to avoid affecting the
use.

5.6 Term of Environmental Protection

Warning!

According to the "Administrative Measures on Pollution
Control of Electronic Information Products" and the
"Regulations on the Management of Recycling and Disposal
of Waste Electrical Appliances and Electronic Products", the
safety and environmental protection period of this product is
10 years.

After the instrument is terminated, please dispose of it
according to relevant national environmental regulations.

WEEE Warning!

Waste electronic and electrical equipment (WEEE) should
be prevented to achieve the reuse, recycling, and other
forms of recycling of these wastes in order to reduce waste
disposal. At the same time, efforts have been made to
improve the environmental protection behavior of all
operators involved in the life cycle of electronic and
electrical equipment, such as producers, sellers and
consumers, especially those directly involved in the disposal
of discarded electronic and electrical equipment.
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6 Fault Analysis and Processing

This chapter mainly introduces the possible fault phenomena, cause analysis and
treatment methods of the instrument.

In case of emergency or abnormality during self-test or operation (such as fire, smoke,
burst, electric leakage, etc.), the operator should cut off the power supply of the instrument
at the first time.

When an error prompt occurs, the instrument usually takes some active shutdown
measures automatically, but these measures are not necessarily effective due to possible
faults, and the safety of the instrument is still at great risk. At this time, we should try to
record the content of the error prompt, and contact the after-sales service personnel
immediately after turning off the power supply of the instrument.

№ Fault phenomenon Cause analysis processing method

1

When the power switch is
turned on, the display screen
does not turn on and the
breathing lamp does not turn
on.

Power is not connected
Check the power cord, socket,
and connect them.

Fuse blown Replace the fuse. Model: F6.3A
L250VAC (Φ5×20mm)
If you still have problems, please
contact us.

Switch failure

Other reasons

2 2

When the power switch is
turned on, the display shows
“Error 20: Block is not
connected”

Connection plug between
block and host is loosened

Shut down, remove the cooling air
outlet, unlock the locking pin,
reinstall the block and lock it, and
restart it.
If you still have problems, please
contact us.

3 3
"Error 1, 2, 3" appears on the
display screen

Damage or poor contact of
block sensor

4 4
"Error 5, 6" appears on the
display screen during
operation or after self- test.

Damage or poor contact of
heat sink sensor

5 5
"Error 7, 8" appears on the
display screen during
operation or after self- test.

Damage or poor contact of
hot lid sensor

6 6

Occasionally, the temperature
data of the hot lid or block
fluctuate abnormally,
sometimes triggering the block
to refrigerate at 10 C.

Strong interference in power
supply system

Check the quality of power supply
and high-power or frequency
conversion equipment, adopt UPS
and other measures.

Temperature sense amplifier
supply undervoltage

Check the MCU voltage regulator
circuit.

7

Block heating or cooling rate
changes significantly, or
temperature control is
inaccurate, or cannot enter a

Ambient temperature
overrun ， and the heatsink
temperature is too low or too
high.

Provides an environment that
meets normal (temperature,
humidity, air pressure) and
ventilated working conditions.
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constant temperature
countdown for a long time
(operation will prompt
"Temperature control failure.
Suggestion to
end the Experiments and do
self-test! Press OK to close
the tips" And record this
information in the run log)

No test tube on the block Place test tubes as required.

Block surface condensation
Eliminate condensation
phenomenon on the block.

Damage of a Peltier The “Self-test” in the “System
Interface” on the main interface
can be started.
If you still have problems, please
contact us.

Fan failure
Driving Circuit Fault

Fault of a Sensor

8 8
"Error 11, 12, 13" appeared on
the display screen after the
instrument self-test.

Peltier damage After waiting for the block
temperature to drop, restart the
system. You can start the "Self-
test" in the "System Interface" on
the main interface. If you still have
problems, please contact us.

Block temperature is too high

Instrument cold environment
start-up

9 9
Hot lid can't be heated or
"Error 17, 18" appears on the
screen.

Poor contact
Restart the system to confirm.
Please contact us.Hot lid failure

10

When the program starts
running, the pop-up window
prompts “Sensor abnormality,
stop the experiment please
run self-test! Close prompt
information by confirmation”,
then the program stops
automatically.

Open circuit of a temperature
sensor

Start the "Self-test" in the "System
"menu on the home page. If error
reported, please contact us.Short circuit of a temperature

Sensor

11 1
0
The display clock is inaccurate

Local time is not calibrated
Enter the “System Settings” menu,
reset the local time, and press the
ok to save the data.

Please contact us to replace the
battery.

Battery undervoltage of
display screen

12 1
1

The touch point of the display
screen is inaccurate and
occupied all the time

Calibration errors after
mistakenly touching the
calibration interface

During the power on self-test, long
press any position of the screen
for about 10 seconds. After the
self-test, it will automatically enter
the screen calibration interface,
and then operate according to the
prompt. When the touch screen is
calibrated, avoid touching other
parts except the cross cursor.

Touch screen failure or
surface deformation is
extruded

Sensitivity Drift of Touch Film
Caused by Environmental
Change

13 1
2
Other Error Code Tips Internal Unknown Fault

Please check the “Error Code” in
the “Help” page, or call us.
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Attention!

During the warranty period, users are forbidden to open the shell of the
instrument for self- test. If the fault described in the table occurs, it is
necessary to open the shell for inspection. Contact Servicebio in time.

Because different brands and each instrument has its own temperature
control characteristics (including heating and cooling speed, stability,
fluctuation) and system deviation, and because of the uncertainty of
biological experiment itself and the susceptibility to multiple external
factors, a successful PCR program running on one instrument may not
achieve the same effect on another. Therefore, when you change the
instrument, you often need to adjust the PCR run program to achieve
the desired state.
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7 Annex: Electrical Principal Diagram
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