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Tel: +86 755 81888998

Fax: +86 755 26582680







1 Safety Precautions

This chapter describes important issues related to safety precautions, as well as the labels and
icons on the ultrasound machine.

1.1 Meaning of Signal Words

In this operator’s manual, the signal words ADANGER, AWARNING, ACAUTION and
NOTE are used regarding safety and other important instructions. The signal words and their

meanings are defined as follows. Please understand their meanings clearly before reading this
manual.

Signal word Meaning

Indicates an imminently hazardous situation that, if not avoided, will
ADANGER result in death or serious injury.

Indicates a potentially hazardous situation that, if not avoided,
AWARNING could result in death or serious injury.

Indicates a potentially hazardous situation that, if not avoided, may
ACAUTION result in minor or moderate injury.

NOTE Indicates a potentially hazardous situation that, if not avoided, may result
in property damage.

1.2 Symbols

The following tables provide location and information of the safety symbols and warning labels,
please read carefully.

1.2.1 Meaning of Safety Symbols

Symbol Meaning

Type-BF applied part
The ultrasound transducers connected to this system are type-BF applied parts.
The ECG module connected to this system is Type-BF applied part.

R
"Attention" indicates the points that you should pay attention to. Before using the
system, be sure to carefully read the relevant contents of this operator’s manual.
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1.2.2 Warning Labels

No.

Warning Labels Meaning

a. Do not place the device on a sloped surface.

Otherwise the device may slide, resulting in
personal injury or the device malfunction. Two
persons are required to move the device over a
sloped surface.

b. Do not sit on the device.

c. DO NOT push the device. When the casters are
locked.

2. N.W:127kg 127kg: Main unit weight (not including the weight of

MAX.W(Loaded):140kg the probe)

140kg: The weight in total for main unit weight and
maximum load.

Mind your hands.

1.2.3 General Symbols

This system uses the symbols listed in the following table, and their meanings are explained as

well.

Symbol

Description

Type-BF applied part

Refer to the relevant content in the Operator’s Manual, to avoid safety incidents

AC (Alternating current)

Functional grounding

Equipotentiality

Transducer sockets

Pencil probe port

Network port

i I s B

USB port
VGA D13 | Used for VGA output.
S-VIDEO (3* | Reserved, used for separate video output
AuDIO O Used for stereo audio output.
HDMI High definition multimedia interface.

Q

Microphone input jack
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Symbol

Description

When the lever located at the bottom of the monitor supporting arm points to Iﬁ
you can move the monitor to the right and left.

When the lever located at the bottom of the monitor supporting arm points to El
the supporting arm is fixed in the middle position.

Dangerous voltage

Product serial number

Manufacture date

Authorized representative in the European Community

A .

This product is provided with a CE marking in accordance with the regulations stated
in Council Directive 93/42/EEC concerning Medical Devices. The humber adjacent to
the CE marking (0123) is the number of the EU-notified body certified for meeting the
requirements of the Directive.

The radio device used in this product complies with the essential requirements
and other relevant provisions of Directive 1999/5/EC (Radio Equipment and
Telecommunications Terminal Equipment Directive). The product is in compliance
with ETSI EN 300 328 and ETSI EN 301 489.
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1.3 Safety Precautions

Please read the following precautions carefully to ensure the safety of the patient and the operator
when using the probes.

ADANGER Do not operate this system in an atmosphere containing flammable
or explosive gases such as anesthetic gases, oxygen, and
hydrogen or explosive fluid such as ethanol because an explosion
may occur.

1.3.1 Electric safety

AWARNING: 1. Connect the power plug of this system and power plugs of the
peripherals to wall receptacles that meet the ratings indicated
on the rating nameplate. Using a multifunctional receptacle
may affect the system grounding performance, and cause the
leakage current to exceed safety requirements. Use the power
cord accompanied with the system provided by Mindray.

Disconnect the AC power before you clean or uninstall the
ultrasound machine, otherwise, electric shock may result.

When using peripherals not powered by the auxiliary output of
the ultrasound system, or using peripherals other than permitted
by Mindray, make sure the overall leakage current of peripherals

3. and the ultrasound system meets the requirement of the local
medical device electrical regulation (like enclosure leakage
current should be no more than 500uA of IEC 60601-1-1), and the
responsibility is held by the user.

4. In maintenance or assembly/disassembly, make sure other
cables are connected well before the battery connecting cable
is connected, otherwise the system may be damaged due to
hot-plug.

5. Do not use this system simultaneously with equipment such
as an electrosurgical unit, high-frequency therapy equipment,
or a defibrillator, etc.; otherwise electric shock may result.

6. This system is not water-proof. If any water is sprayed on or
into the system, electric shock may result.

=

ACAUTlON' DO NOT connect or di_sconnect the system’_s power cqrd orits

: accessories (e.g., a printer or a recorder) without turning OFF
the power first. This may damage the system and its
accessories or cause electric shock.

2. Avoid electromagnetic radiation when perform performance
test on the ultrasound system.

3. In an electrostatic sensitive environment, don’t touch the
device directly. Please wear electrostatic protecting gloves if
necessary.
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4. You should use the ECG leads provided with the ECG module.
Otherwise it may result in electric shock.

1.3.2 Mechanical safety

. 1. Before moving the system, please hold the handle. If other parts

AWARNING- of the system are held, it may cause damage due to the
abnormal force. Do not push the system from the left/right side;
otherwise, it may be toppled over.

2. Do not subject the transducers to knocks or drops. Use of a
defective probe may cause electric shock to the patient.

=

. Fasten and fully secure any peripheral device before moving
ACAUTION- the system, gently and carefully move the system to avoid
falling over.

2. Do not expose the system to excessive vibration (during the
transportation) to avoid device dropping, collision, or
mechanical damage.

3. Please install the system on a flat plane with the four casters
locked. Otherwise, damage may be resulted by accidental
moving.

4. Pay extra attention when moving the system on a sloping
ground, do not move it on a more than 10°-sloped plane to avoid
system toppling.

5. Move the system ONLY WHEN the system is shut down or in
standby status, otherwise the system hardware disk may be
damaged.

1.3.3 Personnel Safety

1. The user is not allowed to open the covers and panel of the system, neither

NOTE: _ , ,
device disassemble is allowed.
2. To ensure the system performance and safety, only Mindray engineers or
engineers authorized by Mindray can perform maintenance.
3.  Only technical professionals from Mindray or engineers authorized by Mindray
after training can perform maintenance.
1.3.4 Other
NOTE: For detailed operation and other information about the ultrasound system, please

refer to the operator’s manual.
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2 Specifications

2.1

2.1.1

Overview

Intended Use

The Resona 7/Resona 7CV/Resona 7EXP/Resona 7S/Resona 70B series diagnostic ultrasound
system is intended for use in clinical ultrasonic diagnosis.

2.1.2 Introduction of Each Unit
1>
<15>
<>
<3>
<4> <16>
<5>
<6> <17>
<7> <| 8>
g7 ; <19>
\ )
‘AL<QO>
No. Name Function
<1> Monitor Displays the images and parameters during scanning.
Screen-touching operator-system interface or accessible to
<2> Touch Screen
control.
<3> Speaker Outputs the audio.
<4> Power button Used for powering on/ off the power supply.
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No. Name Function
<5> DVD driver DVD reading and writing
<6> Front-in panel Connected to ECG leads and USB drive, etc.
<7> Probe port Sockets connecting transducers and the main unit.
<8> Caster Used for moving the system.
Used for securing the system or moving the system straight
forward.
<9> Central brake Step on the left brake pedal to lock the device from being
moved.
Step on the right walking pedal to move the device straight.
Intracavitary probe i
<10> Used for placing the probe.
holder
Rotatable knob on the
<11> Lock or unlock the movement of the control panel
control panel
Ascending/descending ) )
<12> The button to ascending or descending the system.
button
Key- pressing operator-system interface or accessible to
<13> Control panel
control
<14> Transducer (gel) holder | Used for placing transducers and gel temporarily.
) Supports the monitor, for adjusting the angle of LCD
<15> Monitor support arm )
monitor.
Used for stretching or rotating the control panel.
The control panel
<16> . Note: subject to the Control Panel Moving Mechanism
stretch mechanism
Assembly when the user purchases the product.
Motor-driven lift o )
<17> ] Used for adjusting the height of the control panel
mechanical assembly
18 The back handle of Used for winding the cables up and assisting for moving the
<la>
main unit system.
<19> I/0 Panel Port panel for input and output signals.
Power supply assembly )
<20> Provides the power to the system.

for the system
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2.1.2.1 1/O panel

<1> <4>

] \
| <8>

<l>

) <9>

<2> - ) <10>

T ‘ AUDIO G ) <ii>
< <>

No. Symbol Function
<1> “ USB ports.
<2> HDMI High definition multimedia interface.
<3> Iz Network port.
<4> VGA 103> VGA signal output.
<5> S-Video Used for separate video output.
<6> o Audio signal output port, left channel.
<7> Audio signal output port, right channel.
<8> / 12V power indicator
<9> / 5V power indicator
<10> |/ 3.3V power indicator
<11> |/ LVDS_OK indicator
<12> |/ PHYV protection indicator (reserved)

NOTE: 1. The S-VIDEO port performs better with analog video printing.

2. When connecting an external video device (HDMI/VGA), make sure the display
resolution setting is 1920x1080, otherwise the image quality may be degraded.
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2.1.2.2 Power Supply Panel

No. | Name Function
Alternative

<1> | current auxiliary | Supply power for optional peripheral devices.
output

<2> | Circuit breaker | Used for switching off/ on the power supply.

<3> | Power inlet AC power inlet

Equipotential Used for equipotential connection, that balances the protective earth

<4> terminal potentials between the system and other electrical equipment.
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2.1.2.3 Physio Panel

ECG/DCIN [4]

O
g 3
O <4>

N\

O

No. Name Function
<1> USB port Connects USB devices.
<2> MIC interface Microphone input
<3> Pencil probe port Used for connecting a pencil probe.
ECG lead signal input | Connects to ECG leads, to directly obtain the ECG signals of
<4> port / external ECG the patient.
signal input port Connects the signal output port of ECG monitoring device.
<5> Reserved port Reserved feature.
<6> PCG signal input port Connects to PCG transducer, to directly obtain the PCG

signals of the patient.

2.1.2.4 Control Panel

<6> <7> <8> <9 <10>

Stear

Fi Elasto Contrast iWorks -

B St
D> <295 <23>
iTouch = Jué)

> Save PrR
- <30> <31> <32>
&

Freeze

9>  <33>
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No.

Name

Description

<1>

Power button

Press the button to turn on the system, the system enters the
work status and the indicator becomes green.

AC (Alternating current). It turns on at AC supply.

Standby. It becomes orange in standby status.

Hard disk indicator. It blinks when reading/writing the disk.

<2>

A.power

Adjust the acoustic power.

<3>

Volume

/

<4>

Adjust the corresponding functions on the touch screen.

<5>

P1-P4

Undefined Button, set by the user in the Preset. See the
operator’s manual [Basic Volume] for details.

<6>

Fusion

Enter fusion. Or

Undefined Button, set by the user in the Preset. See the
operator’s manual [Basic Volume] for details.

<7>

Elasto

Enter elastography. Or

Undefined Button, set by the user in the Preset. See the
operator’s manual [Basic Volume] for details.

<8>

Contrast

Enter contrast imaging. Or

Undefined Button, set by the user in the Preset. See the
operator’s manual [Basic Volume] for details.

<9>

iWorks

Enter iWorks. Or

Undefined Button, set by the user in the Preset. See the
operator’s manual [Basic Volume] for details

<10>

Press: to set the Baseline
Rotate: to set the Scale
Slide: to set the Steer

<11>

PW

Press to enter PW mode, and rotate to adjust PW gain (in PW
mode) or CW gain (in CW mode); while in 3D/4D mode, rotate
the knob to cycle the 3D image through Y axis.

<12>

Press to enter Color mode, and rotate to adjust Color gain (in
color mode) or Power gain(in Power mode); while in 3D/4D
mode, rotate the knob to cycle the 3D image through Z axis.

<13>

Press: to enter 3D

Slide right: to enter 4D

Slide upwards: to enter quad-split display
Slide downwards: to enter dual-split display
Rotate: to switch the view

<14>

TGC

Slide to adjust the depth gain.

<15>

Cursor

Display/hide the cursor.

<16>

Clear

Remove the comments or measurement caliper.
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No. Name Description

Enter M mode, and rotate to adjust M mode gain. While in

<17> M 3D/4D mode, rotate the knob to cycle the 3D image rotate
through X-axis.
<18> CW Enter CW mode.
<19> Power Enter Power mode.
Enter Dual mode in Non-Dual mode.
<20> Dual ) . .
Press to switch between the two interfaces in the Dual mode.
<21> B Press: to enter B mode; Rotate: to adjust B mode gain.
<22> Depth Adjust the depth in real-time imaging.

Rotate to enter the pan-zoom mode, and press to enter the

<23> Zoom
spot-zoom mode.

<24> Measure Enter/exit the application measurement mode.

Switching key: Press to change the currently active window.

<25> Update . o
Start/stop image acquisition in iScape or 3D/4D mode.

<26> Caliper Enter/exit the general measurement mode.

Confirm an operation. The function is same with the

<27> / left-button of the mouse.

<28> / Move the trackball to change the cursor position.

Confirm an operation. The function is same with the

<29> / left-button of the mouse.

<30> iTouch Press to optimize the images.
<31> Save Save the image; user-defined key.
<32> Print Print: user-defined key.

<33> Freeze Freeze/defreeze the image.

NOTE: “/” means the key is undefined or has no silk print. For the undefined keys, you can
customize them.
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Keyboard

F2

iStation

B Common functional keys

F7 F8 F9 F10 F11 F12

SetHome  Delete Word
QSave iZoom DVR Setup Biopsy Physio

1

< ¢ > e 2
MuE /

<

b N N <«

Comment Body Mark Arrow Home m

No. Key Description

1 Enter Confirms the input data; or moves the cursor to the head of
next row of the text or the input field.

2. Esc Cancel or quit the operation.

3. Tab Go to the next operation item.

4, Space or comment Insert a space or input the comment

5. Caps Lock Switch the upper/ lower case.

6. Home Activate the Home function: return to the start position of
comment.

7. Delete Text Delete all comments on the screen.

8. Direction keys Move the cursor one letter each time; or, select the ambient
one in a selectable area.

9. Arrow Press the key to turn to the symbol of arrow.

10. Body Mark Press the key to enter the body mark.

11. Back Space Delete the character before the cursor

12. Del Delete the character after the cursor

B Functions of the F1 to F12 keys

Key Function

F1 Help Open or close the accompanying help documents.
F2 iStation Enter or exit the Patient Info system.

F3~F6 User-defined keys, the functions of which can be preset.
F7 QSave Save the current image parameters quickly.
F8 iZoom Enter/exit full-screen zoom status.

F9 DVR Enter VCR/DVR mode.
F10 Setup Enter/exit Setup.
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Key Function

F11 Biopsy Display/hide the guide line.

F12 Physio Enter Physio mode.

For user-defined keys, please refer to the operator’s manual [Basic Volume].

2.1.3 Peripherals Supported

Type Model
Graph/text printer HP Officejet 7000 wide format
Black/white video MITSUBISHI P95DW-N
printer (digital) SONY UP-D898MD
Black/white video SONY UP-X898MD
printer (analog) SONY UP-897MD
Digital color video SONY UP-D25MD
printer CANON SELPHY CP800
Barcode reader SYMBOL LS2208 (1D), SYMBOL DS4308 (2D)
) Wired: 971-SWNOM (2-pedal, 3-pedal), FS-81-SP-2 (1-pedal)
Footswitch )
Wireless: 1266262 (2-pedal), 1229155 (3-pedal)

Note: the printer driver is preinstalled in the system. Please install other printer drivers for other
types of the printers.

2.2 Specifications

2.2.1 Dimensions & Weight

External dimension: depth: 945£10mm; width: 54510 mm (main unit)/510+10mm (control panel);
height: 1360+10 mm (with the display vertical).

Weight: less than 135 Kg (not including the weight of the probe).

2.2.2 Electrical Specifications

2.2.21 AC Input

Voltage 220-240~ 100-127V~
Frequency 50/60Hz
Power consumption 1000VA
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2.2.3 Environmental Conditions

Operating conditions
Ambient temperature 0°C~40°C
Relative humidity 20%~85% (no condensation)
Atmospheric pressure  700hPa~1060hPa

Storage and transportation conditions
-20°C~55°C

20%~95% (no condensation)
700hPa~1060hPa

. Do not use this system in the conditions other than those
AWarning: Y

specified

2.2.4 Monitor Specification

2.2.4.1 Main Monitor

Size 21.5inches
Voltage 12V
Resolution 1920x1080
Visible angle 2170°

2.2.4.2 Touch Screen

Size 12.1 inches
Voltage 12V
Resolution 1280x800
Visible angle >140°
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3 System Installation

3.1 Preparations for Installation

NOTE: Do not install the machine in the following locations:

Locations near heat generators;
Locations of high humidity;

Locations with flammable gases.

3.1.1 Electrical Requirements

3.1.1.1 Requirement of Regulated Power Supply

Power specification is showing in chapter 2.2.2. Due to the difference of the power supply
stability of different districts, please advise the user to adopt a regulator of good quality
and performance such as an on-line UPS.

3.1.1.2 Grounding Requirements

The power cable of the system is a three-wire cable, the protective grounding terminal of
which is connected with the grounding phase of the power supply. Please ensure that the
grounding protection of the power supply works normally.

AWARN|NGZ DO NOT connect this system to outlets with the same
fuses that control the current of devices such as
life-support systems. If this system malfunctions and
generates an over current, or when there is an
instantaneous current at power ON, fuses of the
building’s supply circuit may be tripped.

3.1.1.3 EMI Limitation

Ultrasound machines are susceptible to Electromagnetic Interference (EMI) by radio
frequencies, magnetic fields, and transient in the air wiring. They also generate a weak
electromagnetic radiation. Possible EMI sources should be identified before the unit is
installed. Electrical and electronic equipment may produce EMI unintentionally as the
result of defect.

These sources include: medical lasers, scanners, monitors, cauterizing guns and so on.
Besides, other devices that may result in high frequency electromagnetic interference
such as mobile phone, radio transceiver and wireless remote control toys are not allowed
to be presented or used in the room. Turn off those devices to make sure the ultrasound
system can work in a normal way.
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3.1.2 Installation Conditions

3.1.2.1 Space Requirements

Place the system with necessary peripherals in a position that is convenient for operation:

1.
2.

Place the system in a room with good ventilation or an air conditioner.

The door is at least 0.8m wide. The ultrasound machines can move into the room
easily.

Leave at least 0.2m clearance around the system to ensure effective cooling.

An adjustable lighting system in the room (dim/bright) is recommended.

Except the receptacle dedicated for the ultrasound system, there should be at least
3-4 more receptacles on the wall for other medical devices and peripherals.

The distance between wall outlet and any peripherals should be less than 2m and
distance between ultrasound system and peripherals should be less than 1m, to

make it easy for cable connections.

3.1.2.2 Networking Pre-installation Requirements

Both wireless and wired LANSs are supported by this ultrasound system.

Data transmission is allowed between different departments or areas without network
cable. Network can be automatically connected after disconnection in case that the device
is required to be moved, wireless transmission task can be recovered after the network
resumed to normal condition. Confirm the network devices and network conditions before
the installation.

1.

General information: default gateway IP address, and the other routers relevant
information.

DICOM application information: DICOM server name, DICOM port, channels, and IP

address.
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3.1.3 Confirmation before Installation

Perform the following confirmation before installing the system:

1.

2.
3.
4

6.

The video format used in the region or country where the system is installed.

The language used in the region or country where the system is installed.

The power voltage used in the region or country where the system is installed.
Obstetric formulae and other measurement formulae used in the region or country
where the system is installed.

Other settings to be used in the region or country where the system is installed but
different from the factory settings.

The doctor’s habits of using the system.

Perform the confirmation above before installing the system. And set up the system to
make it according with the usage of the region or country where the system is installed.

3.2 Unpacking

Unpacking tool: a pair of scissors
Installation duration: 1~2 people, 20 minutes.

3.2.1 Unpacking Process

1.

Cut off 4 strips of the external package.

Remove the wooden cover and use it as the slope in the front of the device.
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3. Remove the crate. Press the clasps down to release them.

4. Remove "front foam", "LCD protect foam", "back foam", "small accessory carton".
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LCD protect foam

Front foam Back foam

Small accessory carton

5. Remove "support arm foam", "big accessory carton”, release the buckle, and remove

"front foam", "handle foam".

Front foam
Support arm
foam
Large accessory
carton
Handle foam

6. Pull the machine out along the slope.
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Note: please follow up the procedures of reverse unpacking when transporting.

3.2.2 Checking

1. After unpacking, check the objects in the container with the package list to see if

anything is missing or is wrong.

Ensure there is no damage, indentation or cracks occurring to the machine. If any
happen, please contact Mindray Customer Service Department.
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3.3 Bare Machine Transport

Refer to chapter 3.2.1 for machine transport.
If the machine is not packaged, it is only allowed for short-distance trasnport. Refer to the
following procedures to protect the machine during the transport.

3.3.1 Tool
Tool Specifications
Vehicle door size: larger than 700 mm (width) X 1280 mm (height)
Vehicle The space for the ultrasound device: larger than 1050mm (length) X 700

mm (width) X 1280 mm (height).

LCD protection foam for bare machine transport (1)
Note: Do not dispose of red protection foam after completing the
unpacking.

LCD protection
foam

Rope Several
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3.3.2 Device Transport

Protect the monitor with the red
foam, and use the rope to fasten it
around the device. Protect the
monitor from moving.

Lower the support arm
- to the minimum

Fasten the moving
mechanism (from
moving). Tie the rope
around the back
handle. Do not press

. the external cover of
the device hard.

Four ends of the
" ropes should be
fastened to four
directions of the
car. Keep the
device from
moving in the car

1
Unlock the brake pedal

3.3.3 Fixing Methods

e
1. Press the button to lower the control panel to the minimum position when the

ultrasound device is powered on. Press the button E to push the moving mechanism
straight forward.
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2. Toggle the control switch along the red arrow’s direction and press the upper support
arm down following the blue arrow’s direction. The support arm stays at the lowest
position.

4

3. Protect the monitor with the red foam, and use the rope to fasten it around the device.
Protect the monitor from moving.

4. Push the ultrasound device into the car against the slope (other methods also work).

5.  Warp the device tight around the front handle and the back handle. Keep the device from
moving in the car.
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6. Rotate the two switches anticlockwise. Keep the two switches and the brake pedal loosed
(marked with the red circle).
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3.4 Installing Main Unit

NOTE: To prevent the machine from damage, when you perform the following
operations, please lock the casters.

3.4.1 Opening up the Monitor

Adjust the monitor from the horizontal position to the vertical position.

NOTE: Take care of your hands when adjust the monitor up and down.

3.4.2 Connecting the Power Cord

1. Push the retaining clamp upward, and insert the power plug into the receptacle. Take
off two screws and the fixing board of the power plug from the accessory kits. Fix the
power plug board on electronics assembly on the base to press the power cable with
2 M3X8 sunk head screws.

2. Plug the other end of power plug into an appropriate outlet. The grounding terminal
should be connected with a power grounding cable to ensure that protective
grounding works normally.

Grounding terminal
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NOTE: Make sure to allow sufficient slack in the cable so that the plug won't be pulled
out when the system is moved slightly.

3.4.3 Connecting ECG

Connect the ECG cable to the corresponding interface on the physio panel under the
control panel. See “2.1.2.3 Physio Panel” for details.

3.4.4 Installing Probe Holder

Insert the coupling gel heating cup, left bracket, 4D probe holder, larger probe holder,
small probe holder and plug the coupling gel heating cup to the control panel.

3.4.5 Installing Gel Holder

1. Slide the left/right support beneath the control panel along the gliding track according
to the marks (“L” refers to the left bracket and “R” refers to the right support) on the
support of the gel warmer.
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“L” refers to the left support of the gel warmer

For example:

Slide the left
support
beneath the
control panel
along the left
gliding track

Put the gel warmer into the left/right support, and plug the cable of the gel warmer
into the port of the control panel bottom.
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The indicator of the gel
warmer facing outside

Placing the gel bottle:

Fasten the gel bottle, and then place the bottle in the gel warmer. See the figure
below:

Fasten the gel
bottle, and then
place the bottle
in the gel
warmer.

3.4.6 Connecting the Transducer

Four sockets (A, B, C, D) are configured on the system; every socket can be connected

with all types of supported transducers.

1. Keep the cable end of the transducer to the up side of the system, and insert the
connector into the socket of the system, and then press in fully. (Shown as the left
figure)

2. Turn the lock handle 90° clockwise to lock it securely. (Shown as the right figure)
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3. Place the probe properly to avoid being treaded or wrapping with other devices (use
hanger or hook). DO NOT allow the probe head to hang free.

4. Turn the lock handle 90° anticlockwise to unlock it, and then pull out the connector.

3.5 Installing Peripherals

For the models of the supported peripherals, please refer to “2.1.3 Supported
Peripherals”.

3.5.1 Connecting a Footswitch

AWARNING: Do not connect two or more footswitches to the main unit;
otherwise, it may lead to the malfunction to the system.

The system supports the wired footswitch (two-pedal, and three-pedal) and wireless
footswitch (two-pedal, and three-pedal).

B The setting for the wireless footswitch:

1. Connect the wireless footswitch to the main unit.

2. Press <F10 Setup> to open the page. Select [Maintenance]->[Setup]->[Paring
Wireless Footswitch] to set the footswitch.

3. Click [OK]. The dialog box appears.

4. The warning dialog box appears.
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Warning

o

5. Press two footswitches. Click [OK].

Warning

o

6. Select [Key Config]->[Footswitch] to set for the footswitch. After completing the
configuration, each of the footswitch can be used according to its function. Step the
footswitch to complete the operation.

B The setting for the wired footswitch:

1. Connection: directly insert the USB port of the footswitch to the system applicable
USB ports.

2. Function setting: for details, please refer to chapter 3.8.3.

3.5.2 Installing a Graph / Laser Printer

NOTE: Please restart the ultrasound system after printer installation.

B Connecting a local printer

NOTE: Printers listed in “2.1.3 Peripherals Supported” Chapter have drivers installed
already.

As shown in the figure below, a graph / text printer has a power cord and data cable.
The power cord should be directly plugged into a well-grounded outlet.

Power-supply
cable «

Data cable«

USB port:

1. Connect the data cable to the USB port on the ultrasound system.
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2. Power the system and the printer on.
3. Put the installation optical disk of the printer driver into the DVD R/W drive.

4. Install the printer driver: Select [Setup]—[Print Preset]—[Add Printer].

matically installs LUSB printers when yo

less printer is tumed

NOTE: all the operations are finished with right <Set> key.
5. Select [Add a local printer] and click [Next] to enter the screen used for browsing driver.

Choose a printer port

A printer port is a type of connection that al ur computer to exchange information with a printer.

(& Use an existing port: LPT1: (Printer Port) n

QO Create a ne

NOTE: see the printer’s operation manual to select the port, or try to use the default port
of the system.

6. Click [Have Disk...] to find the driver path (the installation type should be WIN7 64), and
then click [Next] to install the driver.

Install the printer driver
ur printer from the list. Click Winc

all the driver from an installation C|
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7.

Complete the operation according to the tips on the screen. Click [Finish] to end the
installation.

NOTE: 1. Before adding the local printer, make sure the printer is powered on, and the
printer has been well connected with the ultrasound device (a sound

feedback will be heard when connecting)

2. In case of installation failure under Doppler, try to install the printer in
Windows (click [Enter Windows] on the Maintenance menu). If the
installation can’t be performed neither in Doppler nor Windows, then the
printer can’t be supported by the ultrasound machine.

3. Use the original driver disk to perform the driver installation.

1.
2.
3.

B Add network printer
As the system is connected into a LAN, open [Setup]-> [Printer Preset] screen.
Click [Add Printer], select [Add a network, wireless or Bluetooth printer].

The system starts to search all available printers within the network. Select the target
printer and click [Next], the system tries to connect to this printer.

When the connection is successful, the system prompts the dialogue box, click [Next]
according to the screen tips and then click [Finish].The printer is installed successfully.

Tips: the system has combined many types/brands of printer drivers, if targeted printer
drive is not included in the system, you may need to install the driver for the network
printer. Please use the optical disk or USB disk with the driver to install according to the
system prompts.

NOTE: When you install the printer’s driver, you must specify the specific path for
installation. A vague path may result in longer searching times.

The network printer functions depending on the configured network environment
in the hospital, please consult the network configuration manager in case of
failure.

Before connecting a network printer, connect the ultrasound machine into the
same network with the printer and make sure the network works normally.
Once a network printer is found, an identification dialogue box will appear if the
server needs identity confirmation. Enter the user name and pass code; select
“Auto Connecting” and then click [OK].

The printer name typed should be valid, \\server\printer for example. Otherwise,
a connection failure notice may appear.

®  Print
Both report and image can be printed on a graph / text printer.
To set the default report printer and its attribute:

In "[Setup]—[Print Preset]" screen, select the "Report Print" column in the service list.
You can select printer from the driver list next to “Printer” in the lower screen and set the
items in the "Property” box. Click [Save] after you have finished setting.

Please refer to the accompanying manuals of the printers for more details.

3.5.3 Installing Video Printer

The system support both black/white video printers (digital) and color video printers
(digital).
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A The auxiliary power outlet in the system is used to supply
CAUTION: power for approved peripheral devices. Do not connect
other/unapproved devices to this outlet; otherwise the rated
output power may be exceeded and the system failure may
result. Maximum output power of the outlet is 240VA.

B Local printer installation
1. Position the printer in the proper place.
2. Plug the printer power cord into an appropriate outlet.
3. Use a USB cable to connect between the system's USB port and the printer's USB port.
4. Load a paper roll, and turn on the system and printer.

See section “3.5.2 Installing a Graph / Laser Printer” for the driver installation procedure
(printer drivers listed in chapter “2.1.3 Peripherals Supported” are installed already).

5. Add a print service:
(1) Open the “[Setup] — [Print Preset]” screen.
(2) Click [Add Service] to enter the page.

Print Service

Service Type Digital Image Print n

0K Cancel

(3) Select the service type and enter the service name manually.
(4) Click [OK] to return to the page.

(5) Select the target printer from the drop-down list in the “Property” box and set other
printing properties.

(6) Click [Save] to complete.

3.5.4 Installing a Wireless Printer

The system supports the Officejet Pro 8100 wireless printer for report printing.
1. Plug the printer power cord into an appropriate outlet.
2. Power the system and the printer on.

3. Make sure the ultrasound machine and the printer are connected to the same LAN,
and turn the printer's W-LAN function on.

4. Add a wireless adapter, following the steps described in “Add network printer.” See
chapter “3.5.2 Installing a Graph / Laser Printer.”

5. Open the [Setup] — [Printer Preset] page, select “Report Print” from the printer list,
select the printer to be Officejet Pro 8100, and set properties.

6. Click [Save] to exit the preset and make the settings effective.
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3.5.5 Installing a Barcode Scanner

The system supports barcode reader to read the patient information (ID).

1. For structure of the scanner, see the figure below. The important parts are: LED
indicator, scanning surface, and the switch.

Scanning surface

LED indicator

4. When the ultrasound system is working, information scanning can be performed by
pressing the switch on the scanner. For detailed operations, please refer to the
operator’s manual of the scanner.

Note: If the scanner does not work, check if the scanner is configured properly (for
example, if the Enter key is configured). For details, refer to operator’s manual of the
scanner.
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5. Fix the scanner on the bracket (see the figure below) to avoid accidental falling.

-

Scanning surface )

-,

< Bracket
Bracket ‘\] \
ol
N
-
2D scanner 1D scanner

3.6 Ascending/descending the Main
Control Panel Manually

Ascending/descending the main control panel manually after the cut-off:

1. Turn the inner hexagon spanner on the device back left or right, and pull the spanner
straight forward.

2. Insert the shorter end of the inner hexagon spanner into the hole as shown in the
figure below.

Turn the inner hexagon spanner clockwise. The main control panel becomes lower;

D i

Turn the inner hexagon spanner anti-clockwise. The main control panel becomes
higher;
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Note: ® Re-insert the inner hexagon spanner into the hole when the spanner
reaches the horizontal level. Turn the spanner again to ascend or
descend the main control panel.

® Do not turn the inner hexagon spanner while the spanner becomes
tightened. It indicates the main control panel reaches the height
limits (lowest position or highest position).

B Moving the main control panel horizontally after the cut-off:
1. Toggle the lever of support arm to Unlock. See the figure below.

Unlocking

s

2. Step the brake pedal down to lock the casters. See the figure below.
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Brake pedal

3. Stretch the main control panel out towards the arrow’s direction. See the figure below.

4. Move the main control panel left or right towards the arrow’s direction. See the figure below.
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3.7 System Configuration

3.7.1 Running the System

Connect the AC power; make sure the ultrasound system and other optional devices are correctly
connected.

When the AC power indicator on the control panel is on (indicator ~~ is in green), press the power

I
button on the control panel to turn on the system.

3.7.2 Entering Doppler

After the system is activated and the initialization is completed (about 1 minute), it enters Doppler
interface, see the figure below:
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3.7.3 System Preset

1. Press <F10> on the keyboard to open the Setup menu.
Setup

{a System

2. The system displays the System Preset screen.
Setup

-@- System

Hospital Information

Name
Address

Fax

Language and Time

Time Zone:
System Date | Date Format

System Time Time Format
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The following settings can be performed on the System Preset screen.

Page Description

Region To set the hospital name, Iang_uage, time zone, system time format, system
date format and system date/time.

General To set patient info_rmation, exam setup, patient management, storage, system
dormancy, operation log and so on.

Image To set some general parameters in imaging modes.

Application 'Srg (s)it the measure ruler, measure setting, follicle method, comment setting and

OB To set the relevant information about fetal gestational age, fetal growth formula
and fetal weight.

Key Config To assign functions to footswitch and the user-defined keys.

Gesture Preset the gesture on the touch screen.

Access Control Set audio function.

Output Set the output format, the range and the resolution for the image.

Admin To set the user account control relevant information.

Barcode To set relevant information of barcode.

3.7.4 Printer Preset

This screen is used to set up the printer and image printing.
Click [Print] in the preset menu to enter.

B Printer setting

The printer settings include print service and print driver.

Service Name

Report Print

Property

Paper Size

.3
Service Type' Printer Status Default

Report Print Fail to open

Service Name

210.0mm * 297.0mm

® Print Service Setting

vVVYVYVYY

Add Service: click to begin adding print services.

Remove Service: click to delete the selected print service.

Rename Service: click to rename the selected print service.

Default print service: click to set the selected print service as the default one.
Property: to preset print service properties.
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B Image Settings

Click [Image Setting] to enter the page, you can set the brightness, contrast and saturation of
image printing, or you can use the default values.

3.7.5 Network Preset

Select <F10 Setup> — [Network] — [Network Settings] to enter the Network Settings interface.
B Transmission Encryption
After accessing the network, click [VPN Config] to enter the "VPN Config" interface.

VPN Config

Status No driver

Server IP

Group

User Name

Password

Parameter Description
No driver: click [SetupDriver] to enter the
"TAP-Windows 9.21.2 Setup" interface, and do as
instructed.
Ready: the VPN is ready for use.

Status Advance: VPN Advance Configuration
Connected: VPN is successfully connected.
Disconnected: VPN is disconnected.
Error: error connection.

Server IP

Group

User Name /

Password

Hide characters The password is displayed as *.

Connect/ Disconnect | Connect or disconnect VPN.
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Parameter Description

Enters the "VPN Advance Config" interface.

VPN Advance Config

Advance

Reset: if the system does not respond after you
click [Config], click [Reset].

Config: enters the "OpenConnect-GUI VPN client
interface. For details about the settings, please
refer to the TAP manual.

Note: after exiting the "VPN Advance Config"
interface, you need to reboot the system;
otherwise, you cannot connect VPN normally.

Close Close the "VPN Config" interface.

Note: if the system is installed with McAfee, software like VPN that is provided by the third party will
be blocked. If users want to use VPN, select [Preset] — [Maintenance] — [Setup] — [Enter
Windows], and input password to enter Windows. Open E:\VPNDrivers\tap-windows.exe to start
installation.

B Turn on hosted network function:

You can set the system as a hotspot. When other devices (with available wireless network function)
are connected to the system, DICOM, iStorage and network print function can be implemented this
way.

Select [Network Settings] page in Network Preset screen.

Confirm the Wi-Fi is enabled: you see [Disable Wifi] in the screen.

Enter the name and password for this hotspot in the Hosted Network box.
Click [Start] to enable the function.

Use other devices to search and connect to this network.

a s> N pRE

NOTE: Please do not switch [Disable Wi-FiJ/[Enable Wi-Fi] frequently. If [Start]/[Stop] button
become available after frequent switching or the system can no longer search any other
hotspots, please click [Disable Wi-Fi] again and then click [Enable Wi-Fi] to see if it works.

3.7.6 Network Configuration

B Use the Wireless feature

1. Press <Cursor> to show the cursor, click Il in the bottom bar to open the wireless
network manager.
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2. Roll the trackball and press <Set> to select the target network, click [Connect] to
connect to the network.

When connecting an encrypted network, enter the password in the box first.You can select to
hide password characters or not.

3. The system tries to connect and the wireless manager icon turns into H The icon

- = -
turns into or after successful connection.

Wireless Network Connection

NOTE: When the system background is processing network task (DICOM sending for example),
please do not enter network setting to change the IP or Eap, otherwise the background
task may fail. You can check if there are tasks undergoing in the task manager.

® |P Config
IP config is used for setting local network parameters, which is also applied to DICOM connection.
1. InWireless network manager screen, click [IP Config] to open the page:

Wireless Network Connection

@ DHCP @ static

IP Address 10.2.40.105

subnet sl EECECEECCR
Gateway 10.2.40.254

Refresh Apply Close

® If “DHCP” is selected, the IP address will be automatically obtained from the DNS server.
» Click [Refresh] to check current IP address.
® [f “Static” is selected (using a static IP address), enter the IP address.
> IP address of the system should be in the same network segment with the server.
> Subnet Mask: set different network segment.
> Gateway: set the gateway IP.

NOTE: the name of the device is saved under the service name by default. The system
remembers the service name of the ultrasound system when sending the image, the
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report to DICOM server. Open the file (DCM Editor Tool. eZDicom.exe) to view the

service name (iStation Name).
2. Click [Apply] to save current setting. Click [Close] to exit.

NOTE: If the IP address displays as 0.0.0.0, this means that the network is abnormal. The
reason for the failure may be disconnection or the system cannot obtain the IP address.

B EAP Network
1. In Wireless network manager screen, click [Eap Network] to open the page:

EAP Connection

Certificate Manage

Manage Wireless Network

® Import certificate: Click [Certificate Manage] to enter Certificates page, click [Import...] to
import root certification in “Trusted Root Certification Authorities” page, then click [Import...]
to import personal certification in “Personal” page, and set Eap network password.

® Set Eap network: Click [Manage Wireless Network] to set.
B Manage Wireless Networks

Manage wireless networks that use (Wireless Network Connection 6)

Windows tries to connect to these networks in the order listed below

Add Adapterproperties Profiletypes  Network and Sharing Center

n -

> Click [Add]->[Manually create a network profile] to set, then click [Next].
Network name: input Eap nerwork name;
Security type: WPA2-Enterprise;
Encryption type: AES;
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Security key: keep blank;

Select “Start this connection automatically” and “Connect even if the network is not
broadcasting”.

Jill Manually connect to a wireless network

': Wil Manually connect to a wireless network

Enter information for the wireless network you want to add
Network name:

Security type:

Encryption type:

Security Key: l:l [ Hide characters

O Start this connection automatically
[ Connect even if the network is not broadcasting

Warning: If you select this option, your computer's privacy might be at risk.

Bl Manage Wireless Networks
o Va3

Bl - Netw._ - Manage Wireless Netw...
Manage wireless networks that use (Wireless Network Connection 6)

Windows tries to connect to these networks in the order listed below

Add Remove Adapterproperties Profiletypes Network and Sharing Center
Networks you can view. modify. and reorder (1)

i‘m Tplink_eap Security: WPA2-Enterprise

Tplink_eap Profile name: Tplink_eap Radio type: Any supported

Security type: WPA2-Enterprise Mode: Automatically connect

> Enter “Security” page, select [Microsoft: Smart Cart or other certificate] from “Choose a
network authentication method” drop-down list.
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Tplink_eap Wireless Network Properties

Security type: WPA2-Enterprise

[~]
Encryption type: AES |~ |

Choose a network authentication method:
Microsoft: Smart Card or other certificat| v |

Remember my credentials for this connection each
time I'm loaaed on

Advanced settings

> Click [Settings], select trusted root certification from “Trusted Root Certification
Authorities” drop-down list, click [OK].

Smart Card or other Certificate Properties

When connecting:
O Use my smart card
@ Use a cedificate on this computer
Use simple cetificate selection (Recommended)

Validate server cedificate

] Connect to these servers:

I

Trusted Root Certification Authorities

[ DigiCert Hig

[ Equifax Secure Certificate Authority
[ GlobalSign Root CA

[0 Microsoft Root Authority

[ Microsoft Root Certificate Authority
[0 Thawte Timestamping CA

[ Do not prompt user to authorize new servers or trusted certification

[0 Use a different user name for the connection
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2

> Click [Advanced Settings] to set in “Security” page. Select “Specify authentication
mode”, and select “user or computer authentication” from the drop-down list. Then
click [OK], close the setting page.

derdials For all users

wed during single

. Select Eap network in the wireless network manager, click [Connect] to connect to the network.

3.7.7 DICOM/HL7 Preset

NOTE: Only if DICOM basic option is configured, [DICOM Preset] is available.

1.

Click [DICOM/HLTY] to open the DICOM Preset screen. Enter the AE Title of the ultrasound

system, port and PDU according to the actual situation.

DICOM Server Setting

1) Enter the device name and the IP address.

2) You can ping other machines to verify connection after entering the correct IP address by
clicking [Ping].

3) Click [Add] to add the server to the list if the connection works normally.

The following is an example:
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Localhost DICOM Service Property(Including SCU and SCP)

AE Title Port

Server Setting
Device

Device IP Address

Device List

Device IP Address

NOTE: 1.  AE Title should be the same with the SCU AE Title preset in the server
(PACS/RIS/HIS).

DICOM communication port should be the same with the one in the server.

If the currently entered name has already existed, the system will pop up: “The
server name exists!” Click [OK] to enter another name.

3. Click [Set DICOM Service].

DICOM Service

When the system is configured with DICOM basic function module, and installed DICOM Worklist,
MPPS, DICOM Structured Reporting and Query/ Retrieve modules, the corresponding preset
settings can be found in DICOM Service screen.

The DICOM Service Setting is used to set properties of DICOM services as Storage, Print, Worklist,
MPPS, Storage Commitment and Query/ Retrieve. The detailed information please refer to DICOM
chapter in the operator’s manual [Basic Volume].
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NOTE: Onlyif DICOM basic option is configured, Worklist page and other pages are
available.

3.7.8 Check System Information

In System Information screen, it displays the product configuration, the optional hardware
installation status, software version, hardware & boards, and driver related information. You can
check the product information here.

1. Press <F10 Setup>, and then click [About] to open the following screen.

Status

2. On About Detail page, system hardware & board related information can be seen.

Status

NOTE: 1. Be sure to confirm the system information before and after the software
maintenance.

2. If necessary, please remind the user of saving the current system
information.
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4 Product Principle

4.1 General Structure of Hardware System

¢ Symbol lllustration

Communication Physiological Signal
Module
/\ Communication TX/RX
] :
] U Prb Con A
Power Supply ATGC
POUT(64) POUT(64) POUT(64)
b
PHV Sync ™ I ™ Probe
Signal
RX RX RX i
Switch b
A PHV Dsp Data TR Data TR Data TR gbConC
adjustment Sampling FPGA | [P | FPGA | f—P| | FPGA | [*—»| | FpGA
— Programmabl CTRL CTRL CTRL
e High Voltage - Prb Con D
Power Supply Scan Status DDR
TR_A Board TR_B Board TR_C Board
N T Probe Manager
Front End FL i Power, N
L Probe Various Signals
Monitoring
> Probe Manager Communication Probe Board
DC-DC y TX/RX N
Engine Brd | Present/ID
DC-DC Board & Pen Probe Conn
bC Front End
0
4 £ 3
< b o=
“E a
S
O,
Power
= Isolation <unoly Back End User Interface
[Je— Transformer
AC output | PcModule | | GPU Module | Wired Network
AC Output Control N X " -
for Printer and User e Wireless Network Primary Display Device
Auxiliary output for the Digital Video Output Secondary Display Device
user and the printer -
PHV Control ‘ 10 Expansion ‘ Analog Video Output Touch Screen Device
Monitoring ‘ e e ‘ Audio Output Speaker
communica Enseey(Ec) USB Ports Control Panel
tion
i - Microphone
‘ Back End Monitoring ‘ Hard Disk/DVD-RW B
Printer ‘ Electricity Lift
Fans
PC Unit 10 Interfaces and Devices

Figure 1 Schematic Diagram of System Hardware

The structure of Resona 7 series hardware system is shown in the figure above, the main unit

consisits of:

»  Front unit (probe board, TR board, engine board, CW sub-board, 4D-TEE board, ECG
module);

» Back-end unit (PC carrier board, 10 interface board);

»  Power supply unit (AC input unit, AC-DC module (including 5V_STB, 12V, 24V module),
isolation transformer, DC-DC board, PHV board);

> User interaction unit (main monitor, touch screen (sub-monitor), speaker, control panel,

microphone, electronic ascending/descending, moving mechanism of the control panel);
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4.2 Ultrasound Front Unit

Communication Physiological Signal
Module

Communication

/\ TX/RX
Clock [ Al

|
= U Prb Con A
e POUT(64) POUT(64) POUT(64) \
Prb Con B
T X > Probe ‘
RX RX RX Signal
DSP Data TR Data TR Data TR Switch | | PrbConC
FPGA | [— | FPGA | =—P | FPGA | —P | pGA ‘
CTRL CTRL CTRL
- Prb Con D
DDR

TR_A Board TR_B Board TR_C Board

Probe Manager

- Probe Various Signals
Probe Manager Communication Probe Board

TX/RX

Engine Brd | Present/ID Pen Probe Conn

Fig 2 Schematic Diagram of Ultrasound System Front-end
Front-end unit mainly consists of:
» Probe board
» TR_Aboard, TR_B board, TR_C board
» Engine board
>

CW sub-board (option configuration on the TR_A and TR_C board, standard configuration on
the TR_B board)

4D-TEE board
ECG module
Pencil probe board (optional)

Ultrasound front-end unit carries out the transmitting and receiving, the ultrasound image
signal will be sent to the CPU module on the digital board for post processing after amplification,
A/D conversion, beam forming and signal processing.

For details of the each board, see the following chapters:

vV Vv
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4.2.1Probe Board

BTB connection BTB connection
1 (I .
4D drive |, | ! |_4p signal . 4D signal
module || | | 4D probe
I |l Control control
I : | : selection
1\ 1\ POUT
i b D256 »|Prb Con
I : I N | A
| - POUT
I
x256
TRboard || | [Moth| | | EMIT[1-256] POUT ¢ ) PrbBCon
xN T i | switch BT
! v
boar rra
} } } } P CY) 4 X256 \|Prb Con
R B (relay) | D e
Engine sopply
b € d } } } } Control Control POUT
oar | - X258 |Prb Con
|
[ [ N 14 D
. ID SPI \
Ll Interrupt PRT INT 7] -
DSP | JTAG N Probe control x4 N L
FPGA [ 192/TEE/DP spedial probe control (4 CELD
LI | 7|
| = Probe
[} LJ board

Figure 3 Schematic Diagram of the Probe Board

The hardware structure of the probe board is shown in the figure above: The introduction of probe
board is described as follows:

» The probe board supports probe switching of four 408pin probe plug, every plug has 192-array
connecting with the main unit physical channels.

»  408-pin probe plug supports general probe (192-array at most), mechanical 4D, 1.25D/1.5D
probe, bi-plane, TEE (compatible with the interface) probe and probe containing high-voltage
switch.

Probe board FPGA supports on-line upgrade.

Support the detection of the probe’s hot swapping.

Support activating the indicator of the probe.

The probe board can be used for the burn-in without disassembling the JTAG of FPGA.

vV V V V
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4.2.2TR Board
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TrEETE—_ 17 level, 64 channel 8 bl Ly
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Mother control contral et § B
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DSP |4 Control XCVR 8 N nplace | |
FPGA | FPGA [only shown as reference. The recelving and the hDC clock ]
transmitting are separate from FPGA) CW SPL | |
|
f
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T B
I
|
YCVR_REFCLK | i
i B e (R . — —
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Figure 4 Principle Diagram of TR Board

The principle diagram of TR board is shown above, the main functions include:

>

>

A\

Transmitting: in accomplishing the transmitting focus of the entire unit, TR_FPGA controls 64
channels on a single board to send high-voltage ultrasound signal to the probe.

Receiving: in accomplishing the receiving focus, TR_FPGA controls 64 channels on a single
board to receive ultrasound echo signal of the probe.

Assemble CW function.

It refers to the CW mini board on TRB board; it fulfills the filtering and sampling of adjustment of
CW, and accomplishes the reception of CW signal.

Pencil probe supports: the switch between the receiving channel and general receiving
channel of pencil probe on TRB board
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4.2.3Engine Board
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Figure 5 Principle Diagram of Engine Board

The hardware circuit of engine board is shown in the figure above.

A\

Function:

Distribute the clock.

Provides the control and management function of probe related.
a) Probe online, IDs, hot-plug.

b) Control of interior circuit of the probe, such as high-voltage switch, parallel turning, Cable
Driver, etc.

Corresponding control signal of the probe board:

a) Control of the high-voltage (only applicable for the physical channel less than 128, Plato is
not equipped with the function).

b) Configuration of the CPLD on the probe.
¢) SPI communicate with probe
Responsible for the module resetting, online upgrade, the management of module information.

Communication and control of the accessories related with image scan, the accessories
include:

a) 4D driving function module; it is an optional independent module, which belongs to the
engine board.

b) Physiological signals function module.
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4.2.4 ECG Module

The ECG module is designed for monitoring of ECG signals and display of ECG waveforms, which
serve as the reference of ultrasound images. This module can synchronously trigger display of 2-D
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Figure 6 Principle Diagram of ECG module
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images and color flow images. After the ECG signal is amplified, filtered and sampled, the signal is
sent to the DSC module through the serial port; at the same time the R-wave is detected, and the

detected ECG-triggering signal is sent to the system controllers through interrupt, to start the scan
transmission.

The detail specifications are:
Support 3 lead: RA, LA and LL available.
Do not support lead reorganization.

>

vV V V

vV V V V

Only support one channel.

AC overloading protection, 50Hz/60Hz, 1Vp-p, duration 10s, module return to be normal after
overload signal disappear

3 lead provides drop check of all limbs lead and RL lead.

QRS: 0.2mV.

Input impedance is more than 5 MQ (10Hz).
The input range of ECG is £8 mV.
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4.2.5 AD-TEE Board

Engine board

Simulation part

DSP
FPGA

Current
monitoring
unit

overcurrent

_____________________________________

Overcurrent
T
1

Current monitoring

TEE temperature angle TEE

Figure 7 Principle Diagram of 4D-TEE board

Function:

Provides two channels H-bridge power amplified signal

The gain of power amplified circuit can be adjusted.

Provides the detection for the hot resistance in TEE probe.

Provides the adjustment and switch for TEE probe's temperature signal.
Provides self- diagnosis channel of 4D drive circuit.

Overcurrent, overvoltage and over-temperature protection.

vV V V V VY VY

4.3 Ultrasound Back-end Unit

The back-end unit supports the platform of whole ultrasound system. It takes charge of back-end’s
central control. It also offers the calculation capacity for image post-processing, user information
storage, the display, etc. the modules include:

» COME (CPU) Module

Independent GPU (GPU)

Memory device (SSD&SATA hard disk)
PC carrier board

YV V V V

User I/O Interface Board
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Figure 8 Diagram of Back-end Unit

4.3.1COME (CPU) module

COME (CPU) module is integrated CPU (with integrated graphics), host bridge (10 extension),
memory bank, together with PC carrier board, hard disk and independent GPU, as the calculation
and control center of the entire unit, CPU module fulfills the comprehensive functions on the
computer system.

Key specification of Resona 7 COME (CPU) module is shown below:

»  Select the industrial CPU module which meets the COME 2.0 Type 6.
» CPU:i7

» Memory: 8G

4.3.2Independent GPU (GPU)

The independent GPU is used as the coprocessor of COME (CPU) module, it has stronger
calculation capacity. The key specification below:

» Module type under standard MAX 3.0 Type B. mechanical size: 82mm*105mm. Plug height:
5mm.

» Support CUDA, the processing ability is not less than GTX770M.

4.3.3Memory device (SSD&SATA hard disk)

It is used for saving image data, user data and operating system. Together with COME (CPU)
module, PC carrier board and independent GPU, it fulfills the comprehensive functions on the
computer system.

Taking account of compatibility and capacity of , Resona 7 chooses a SSD with mSata interface
120G as the operating system disk and a 2.5 inches hard disk with 1T to save user data.

4.3.4PC carrier board

Function
> Provide PC environment for ultrasound system
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Provide interface of GPU processor.
Responsible for interface output of the main screen and touch screen.

» Provide the interface of memory function, such as system hard disk, user memory hard disk,
drive, etc.

Extend user |0 interface, such as display interface, USB interface, and network interface.

» Provide the communication interface of engine board and PC system to fulfill data uploading
and control sending of front-end system.

Fulfill power management function of ultrasound system.
Provide interface of wireless module and Bluetooth.

A\

A\

YV V¥V

» Provide ascending/descending management, high-voltage power management, system
monitoring, power monitoring.

» Provide printing control, JTAG interface of hardware system debug, ID management of
hardware board.
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Figure 9 Schematic Diagram of PC carrier board

PC carrier board is used as the carrier of COME (CPU) module. The main functions include:
> as PC main board to support the following modules :

a) Support COME (CPU) module, provide the power, power management, on/off
management for COME (CPU) module.

b) Support GPU, provide power and power management for GPU, and provide the channel
(PEGx16) between GPU and COME (CPU) module.
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>
>
>

¢) Inorder to decrease the distance between COME (CPU) module and SSD, the MSata is
on the carrier, and the carrier provides the power for SSD.

Extend the interface of COME (CPU) module; it can be applied for user interface or
communicating with other module. The extend interface module include:

a) Video extension. Through mother board, PC carrier board provides Video extension to the
main monitor, touch screen, 10 board.

b) Audio distribution. Through mother board, PC carrier board provides Audio distribution to
speaker and 10 interface board.

c) USB extend module. Through mother board, PC carrier board provides USB extension to
other modules and IO interface board.

d) SATA extend module.

e) PCIE distribution. COME distribute PCIE interface to other modules by PC carrier board
and mother board, such as WIFI module, engine board, GPU, Ethernet port.

f)  Network interface;

g) 12C distribution
System monitoring function.
System resetting function.
System upgrade function.

Most of modules are coupled with user interaction unit, detail description is shown below.

4.3.4.1 Video Extension Function Specifications and Plans

Resona 7 product has following instantiated items on platform:

>
>

Primary display interface Mini HDMI, resolution 1920*1080.
Secondary display interface HDMI, resolution 1280*800.

The distribution image of Resona 7 is shown in figure 10, and the description is as follows:

>

>

v

The primary display and secondary display use DVI signal, communicate with PC carrier board
through DDC, and adjust the display parameter.

PC carrier board offers DDC channel. It communicates with VGA peripheral, HDMI peripheral.
Obtain peripheral resolution information, etc.

The signal between primary display and secondary display is transmitted through the cables
(lifting column).

B The primary display uses Mini HDMI.
B The secondary display use HDMI cable to transport DVI signal
The video signal of the peripheral is connected through board-to-board.

The changes of the video signal and the resolution can be realized by the multifunctional logic
of PC carrier board.
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Fig 10 Plato Video Distribution
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4.3.4.2 USB Distribution Plan (including USB power distribution plan)

PC Carrier Board Mother Board Control Panel
USB 1.1
Port 2 k- _USB3.0_ N /| Keyboard
USB 2.0 Controller
Port 3 - _USB3.0 N
QC_N uss Touch Screen
23 0C ¢ —=—"——- HUB
User Port x2
PC Module 2.0
S pm LLvBUS
1 ]
USB 2.0
Porto [ _USB3.0_ 1 ] T —{ UserPort
i VBUS 2.00r3.0
USB 2.0
Port1 P _USB3.0 User Port

B30 _ _ _ _ _ _ mo=======9 T VBUS "{ 200r3.0

1

01_0C

BlueTooth
10#% 10 Board
[Porte k—UsB20, USB
port 7 k. USB2.0

67_0C OC_N PM

Port 4 USB 2.0
Port 5 USB 2.0 Userngrt x1
OC_N VBUS '
45.0c R
Front Panel
DC-DC Board

Figure 11 USB Distribution Plan

USB distribution plan is shown in figure 11, descriptions is as follows:

» The VBUS of USB comes from the DC-DC board; it is not distributed by PC carrier board. PC
carrier board only receives overcurrent indicating signal.

4.3.4.3 Network Port Requirements and Plan

Connect the network to ultrasound device to accomplish DICOM, remote control, remote print, etc.
The requirement of the system to network capability:

»  Supports wired network: ten trillion Ethernet, hundred trillion Ethernet and gigabit Ethernet.
»  Supports wireless network: Wi-Fi (802.11b/g/n). Bluetooth reserved.
Realization of network capability:

»  Wired network: is realized based on CPU module (MAC+PHY) and isolation transformer of 10
board. The network capability is decided by CPU module. Isolation transformer and RJ45
network circuit have to meet the security requirements of creepage distance.

>  Wireless network: uses built-in wireless module. The network capability is decided by wireless
module and cables.
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4.3.4.4 PCIE Interface Distribution plans

The data and controls of ultrasound devices are based on PCIE interface.
The structure of PCIE interface distribution of the system is shown in table 1

Table 1 PCIE distribution

PCIE interface on CPU

module Device Transport speed
. Engine board on PCIE Gen 2, 5Gbps,
LANE [3:0] front-end Form x4
LANE [4] W're'ﬁig’gg'e °" | pCIE Gen 1, 2.5Gbps
LANE [6:5] Reserved /

4.3.4.5 SATA Interface Function Requirements and Plan

SATA interface is applied for connecting memory device; detail distribution is shown in table 2:
Table 2 SATA interface distribution

SATA interface on Device Description

CPU module

Port O SSD for PC carrier BTB connect, SATA 3.0
board

Port 3 Hard Disk WTB connect, SATA 2.0

Port 2 DVD driver WTB connect, SATA 1.0

4.3.4.6 Audio Interface Function Requirements and Plan

The audio interface is applied for connecting speaker, microphone, earphone and other devices, so
back-end must support speaker output, microphone input, general audio output (speaker and

earphone).

The load index of speaker: the speakers on the device support dual tracks of 10W/8 Q for
earphone and speaker, it supports dual output only.
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4.3.4.7 The Frame of System Monitor Function
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Fig 12 Principle Diagram of System Monitor Function

Main monitoring content:
® CPU/GPU temperature
® GPU/GPU fan

® The voltage and temperature of PC carrier board, voltage and temperature of DCDC board
which are captured by 7462.

The cooling fan captured by 7462

PHYV related voltage

Electrical ascending/descending voltage, communication and key block monitor
The key block of control panel

DSP/RX1/RX2/RX3/4D FPGA voltage, temperature monitoring

Related monitor description:

Monltorlng Function description Interface Description
items
Monitor the rotation speed of Doppler software read the speed
CPU Fan CPU fan and control the rotation | via the port, and controls the
speed of CPU speed speed
GPU/CPU Monitor the temperature of Doppler reads it directly by
Temperature CPU/GPU interface.
Control panel, key block of USB connects with main unit,
Psoc3 control panel Doppler communicates with Psoc
by USB interface
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PHV voltage monitoring Communicate with multifunctional
ADUC 7024 FPGA by serial port

DSP/RX1/RX2/RX3/AD FPGA Communicate with PCIE and host
voltage, temperature monitoring computer by DSP FPGA

FPGA

Monitor fan of machine, GPU fan . . , .
ADT7462A/B/C | and PC carrier board, DCDC Communicate with multifunctional

related voltage, temperature. FPGA by Smbus
LPC1113 Electrical ascending/descending | Communicate with multifunctional
voltage and warning monitor FPGA by Smbus

4.3.4.8 Extend Function of Other Interface

Except for the interfaces described above, the system uses modules to communicate with PC; the
main modules include:

1. System monitoring (power supply, temperature, fan): 12C interface.
2. VGAvideo I12C, HDMI video I2C.

3. The primary display/touch screen 12C (reserved for the display which is compatible but has
non-DP interface).

4. Battery management (serial port, platform reserved)
5.  PHV module (serial port)

CPU module does not have any 12C interfaces, so the serial port and 12C interface must be
extended by MF_FPGA to connect with different devices. MF_FPGA communicates with CPU
module by LPC.
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4.3.5User I/O Interface Board

__usBO .
i | WIFI
Ethernet module
Audio out _
I0BOX
PC carrier . Mother board
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port N
VGA -
HDMI N
S-Video _
JTAG and acoustic
__power interface _
SATA interface
< »| Har
‘ drive

Fig 13 Principle Diagram of 1/O Box Board
Function:
10 interface board includes functions as follows:

» Provide user 10 interface. IO interfaces are all from COME (CPU) module which is extended by
PC carrier board and connects to the IO interface. 10 interface types include:

a) Video input and output interface
i. HDMI output
ii. VGA output
iii. SVIDEO output
b) Audio output port
i. Audio OUT
c) USB interface: 2, version 2.0 or above.
d) Ethernet port
» Debug interface
a) Test signal of output acoustic power.
b) JTAG port of machine debugging
>  Standby status indicator
a) FPGA configuration status;
b) Power indicator.

>  Wi-Fi module is on the 10 interface board. Connect with COME (CPU) module through mother
board and PC carrier board by PCIE and USB interface.
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4.3.6WiFi Module

TheWiFi module, as shown above, is on the 10 interface board. Resona 7 uses wireless network
module and supports Bluetooth function. The functions are shown below:

»  Built-in Wi-Fi module
»  Mini PCIE interface
» Half-size card

» Meet 802.11 b/g/n

4.4 Power Supply Unit

Control System & Ultrasound Functions

control control power control
AC input AC input DC suppl
P P e el pply DC-DC Module
PHV Module
AC output AC Interface ACinput
Devices Module
Assistant Output Pmmooooomoo !
AC output AC output Module | Battery i
Printer | Assembly !
L&
AC Unit Power Unit DC Unit

Figure 14 Schematic Diagram of Power Supply Unit

The function of power supply unit is to provide power for each unit of machine, including: front-end
unit, back-end unit, user interaction unit, user peripherals (auxiliary output). Power supply is mainly
from net power, the system is compatible with the standby status when powering off; corresponding
battery and battery management do not have the function as the product does not define the
function. The power unit main include following modules:

» AC Interface Module
»  Auxiliary Out Module
» AC-DC Module

» DC-DC Module

» PHV Module

4.4.1 AC Interface Module

The function of this module has the function of connection and net power processing. Main function
is to output the processed net power to AC-DC module and auxiliary output module, as follows:

» The function of connection board: support AC input connector, transport the processed AC
input power to user as auxiliary output and AC-DC as the input.

>  The overcurrent protection of machine. When the current is overloaded, it can cut off the input
power.

>  Provide the user with grounding equipotential terminal.
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» Select isolation transformer when switching between 220V and 110V. It is not necessary to
switch for AC-DC input It supports 110V or 220V generally.

»  Auxiliary output switch control function; the default auxiliary output is off when the machine is
powered off.

4.4.2 Auxiliary Output Power Isolation Transformer

Auxiliary output provides AC power for the user peripherals. It needs to isolate the leakage current
of auxiliary output in order to meet the regulation. The platform uses the isolation transformer.

The key indices of the auxiliary output of Resona 7: 2 auxiliary output port, one for B/W printer,
another for color printer and other peripherals, Power consumption is totally 300VA (100~127 Vac or
220~240Vac@50/60Hz in total).The two interfaces of Resona 7 are on the AC interface module.

4.4.3 AC-DC module

AC-DC module changes the AC power to DC power to provide power for other assemblies by
DC-DC module. The module needs the indicating signal when AC power is off to control the circuit
of battery.

The specification of Resona 7 is as follows:
» AC-DC outputs 3 voltage, there are:
a) 12V: notless than 692W (DC-DC module 572W, PHV module 120W);

b) 24V: not less than 150W (electrical ascending/descending 50W, two electromagnets
each is 50W).

c) 5V_STB (Output from 5V board assembly): the peak current is 2A when powering on,
duration in 4ms; the average valve is in 500mA when working normally.

» Resona 7 does not define the function of standby status when battery in, so it is not
necessary to have AC power off indicator. Take the reservation into consideration by
platforms.

» The indicator when AC is in the place: reminds of the validity of AC input; it is used for
service personnel to decide the failure on the scene, available.

» 12C interface: main control system obtains the work status of module. Available.

4.4.4DC-DC board

DC-DC bhoard provides DC power for different functional boards and peripherals to fulfill the
requirement of current and voltage, special requirement as follows:

» Support PC system standby.
» Support ATX sequence.

The switch of DC-DC can interfere with the analog circuit of front-end easily. It should keep
away from the front-end board. Provide grounding shield when necessary.

Power-up and power-down sequence of functional board is realized in board.

4.4 5PHV module

The PHV module provides the DC current for the following modules:
> Programmable voltage power of the general transmission circuit.
» Programmable power for CW transmission circuit.

> Power for high voltage switch.

> Programmable bias voltage for special probe.

The PHV board functional block diagram is shown in the figure below:
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Figure 15 Schematic Diagram of PHV Board

4.5 New Power Supply Unit

FHRRG &S ThAE
Control System & Ultrasound Functions
P HLU P
control power control
AC input DC supply DC-DC Module
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Power Box N/ AT DC Unit
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Figure 16 Schematic Diagram of New Power Supply Unit

The function of new power supply unit is to provide power for each unit of machine, including:
front-end unit, back-end unit, user interaction unit, user peripherals (auxiliary output). Power supply
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is mainly from net power, the system is compatible with the standby status when powering off;
corresponding battery and battery management do not have the function as the product does not
define the function. The power unit main include following modules:

» 12V to 24V Control Board
» AC-DC Module

» DC-DC Module

» PHV Module

4.5.1AC-DC module

AC-DC module changes the AC power to DC power to provide power for other assemblies by
DC-DC module. The module needs the indicating signal when AC power is off to control the circuit
of battery.

The specification of Resona 7/8 is as follows:
» AC-DC outputs 3 voltage, there are:
a) 12V: notless than 692W (DC-DC module 572W, PHV module 120W);

b) 5V_STB: the peak current is 2A when powering on, duration in 4ms; the average
valve is in 500mA when working normally.

c) Auxiliary Output :

» Resona 7/8 does not define the function of standby status when battery in, so it is not
necessary to have AC power off indicator. Take the reservation into consideration by
platforms.

» The indicator when AC is in the place: reminds of the validity of AC input; it is used for
service personnel to decide the failure on the scene, available.

» 12C interface: main control system obtains the work status of module. Available.

45.2 12V to 24V Control Board

The control board (12V to 24V) is only used to the electric lift and down product, which indicates
12V to 24V control board in figure 16 (12v to Control Board. LiftControl_Unit).

The voltage which is separated from 12V voltage is converted to 24V voltage to provide the power
for the motor control system. The out power of the 24V voltage is no less than 150W (the electric lift
and down module is 50W, each of two electrical magnets is 50W).

45.3 DC-DC board

Please refer to chapter 4.4.4.

45.4 PHV module

Please refer to chapter 4.4.5.

4.6 User Interaction Unit

4.6.1Control Panel

Control panel is the key assembly for user input; the basic functions are as follows:
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Key scan: scan the input action of user.

Key backlights: according ID design requirement, lay the LED beneath the button; user knows
different key status and optimized function. Four adjustable levels for backlight’s brightness.
Four adjustable levels for sound volume.

Signal processing about USB trackball input (including left/right key)
USB extended function: extend 2 USB interface for user.

USB communicates with main unit.

Power on button

Status indicators: including working status, AC in-place, standby status, hard disk reading
status.

Support outsourceuser-defined key, and support backlight function; the backlight’s brightness
can be adjusted.

8-segment TGC sliders.
Provide the power supply to one gel heater: 12V@3A.

Control Panel Assembly
USB 1.1 USB 1.1
POWER Status
UsB 2.0 ON/OFF Indicator VBUS Touchscreen
Button LED
Control Status Indicators
System
USB 1.1
PWR_BTN_N
TrackBall USB Ports VBUS Character
Key Board
N Power i
|\[/|)CdD(|: Function Power Ceunlle
el Encoder Knob TGC Lever Solvent
Keys
Heater

Figure 16 Schematic Diagram of Control Panel Assembly

4.6.2Primary Display Assembly

Primary display shows the interface of ultrasound application program, including imaging area.
The specifications of Plato’s primary display are:
» 21.5inches, resolution: 19201080 @ 60+1Hz.

» Visual angle: left/right angle is equal to or larger than 85°, up/down is equal to or larger
than 85°.

Adjustable brightness and contrast can be adjusted via communication software.
Display status indicator.

Powering: 12V+5%.

The signal is DVI; the connector is MiniHDMI.

YV V V V

4.6.3Secondary Display Assembly

The secondary monitor shows auxiliary control interface of ultrasound application program and

completes touch control with touch screen.

The specifications of Plato’s primary display are:
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12.1 inches, resolution: 1280*1080 @ 60+1Hz.

Visual angle: left/right angle is equal to or larger than 85°, up/down is equal to or larger
than 85°.

Adjustable brightness and contrast: can be adjusted via communication software.
Powering: 12V+5%.,

The signal is DVI; the connector is HDMI.

Power supply and the signal uses USB 1.1 standard. Used-definition of the connector.

A\

YV V V VYV

4.6.4Electrical Ascending/Descending and Electromagnet

The diagram of electrical ascending/descending and moving system is shown below:

Machine I [ Turbine ]

System
software

mechanism

A W‘ Suppor

Operating - - mechani sm
et Electrical lift

PC system dI‘lVG

Position Control

v monitoring panel
Ctrl& and the
24V

Statu .
_ Comn ! \ Al display

mt || Electrical lift assembly

Lift button
q lel——
3.3V control control

¢Shutbown T > Magnetic Lock
Controled Power control

A A

Power supply

24V

— _)Power Mechanism Electrical lift
signal supply connection system

Figure 17 Schematic Diagram of Electrical Ascending/Descending and Moving System

There is only communication interface (defined as IIC), interruption interface, power interface
between electrical ascending/descending and main unit system. It supports the control panel, locks
the control panel.

Signal name | Description Signal constraint
Communication interface (defined as IIC) of

Comm electrical ascending/descending and main unit | 3.3V level
system
Interruption interface of electrical Direction: electrical

Int ascending/descending and main unit system ascen.dlng/.descendlng

to main unit

Control logical power of electrical

3.3V . ; i /
ascending/descending and moving system

24V Power supply /

ShutDown Switch control signal of 24V power Reserved design
Four rods mechanism support the control

Support /
panel

Lock Electromagnet locks/unlocks control panel to /
move.
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5 Function and Performance
Checking Method

5.1 NOTE

The chapter offers the detailed method for checking product main function and performance. ltis
only for reference not a required task.

5.2 Device Status Checking

5.2.1 Running Status

1. Normal power on/off operation (duration time is normal), no abnormal sounds or phenomena
occur during normal operation.

2. After ultrasound system is turned on, the fan starts working and no abnormal sound when the
fan is working.

Check if configuration, software version are normal through the [About] in preset menu.
Check if contrast and brightness of the monitor are normal.

Check if time and date are valid and correct.

Check if all status indicators are normal.

Check all log records with user, to confirm if there is any abnormality.

N o oMo

5.2.2 Working Condition

Check the ambient temperature and humidity to see whether it meets the requirement. The
measurements related to safety features are particularly sensitive to humidity. If the insulation
feature of the system deteriorates due to the increase of system service time or system
malfunctions; the fluctuation range of measurement results are likely to increase with the increase
of humidity.
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5.3 General Exam

5.3.1 Check Flow

panel

Check the control

A

Check the monitor

panel

Check the touch

A

Check DVD-R/W

)

Check peripherals

A

Check ECG module

.

< Check I/O ports )

5.3.2 Checking Content

5.3.2.1 Check Control Panel

Procedure

Checking Standard

Check all buttons, keys and knobs
Follow the direction: left to right, and up to down.

All keys and knobs are effective.

Function checking of the trackball:

B Press the <Freeze> key to enter the Freeze status.

B Press <Measure> to enter into measure status, do
vertical and horizontal measurement, or do other
trackball operations.

The trackball can be rotated easily; the
cursor responds sensitively, the rotation
direction is the same as the direction of
the cursor.
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5.3.2.2 Check the Monitor

Procedure Standard
® Monitor Brightness/Contrast B Press on the monitor to adjust the values, real-time
Adjustment values will be displayed on the adjusting bar.
Press <F10>. Select B Brightness/Contrast load factory values
[System]—[General]. Click B Click each functional button, the LCD responds

[LCD] to adjust the brightness

correctly, the standard is as follows:
and the contrast.

1. Light-spot: 0; flash point: O.
® Restore the factory default
settings

Press <F10>. Click
[System]—[General]. Click
[LCD] to adjust. 4. The dark spots are no more than 7 and those in the
image area are no more than 2

The adjoining dark spots are no more than 3 pairs, and
there is no adjoining dark spot in image area.

3. There is no adjoining dark spot of 3 or more than 3.

® Monitor maintenance

Log on as Service, click 5. The distance between bad spots is no less than 5mm.

[Maintenance]->[Test Main NOTE: image area refers to rectangle when the background
Monl_tor] to check the monitor is black/right.
functions

5.3.2.3 Check Touch Panel

Procedure Standard
® Check if keys on the touch screen of ® All keys functions are effective.
each exam mode can respond normally. | ¢  press on the touch screen to adjust the values,
® [Preset]—[System]—[General]. Click real-time values will be displayed on the
[TouchPanel] to adjust the brightness adjusting bar.
and the contrast. ® Brightness/Contrast load factory values
® Press<F10>. Click ® Click each functional button, the LCD responds
[System]—[General]. Click correctly, the standard is as follows:

[TouchPanel]—[Default] to adjust.

. 1. Light-spot: O; flash point: 0.
® Touch screen maintenance

2. The adjoining dark spots are no more than

Log on as Service, click 3 pairs, and there is no adjoining dark spot
[Maintenance]->[Setup]->[Test Touch in image area.

Screen] to check the monitor functions ] o
3. There is no adjoining dark spot of 3 or

more than 3.

4. The dark spots are no more than 7 and
those in the image area are no more than 2

5. The distance between bad spots is no less
than 5mm.

NOTE: image area refers to rectangle
when the background is black/right.

5.3.24 Check DVD-R/W

Procedure Standard
B Press [Eject] B Disk can be normally ejected.
B Use the optical disk drive to read and burning. B Normal, no abnormal sounds.
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5.3.2.5 Check Peripherals

Procedure

Standard

Footswitch:

Connect the footswitch; check the
functions of footswitch according to the
functions listed in Key Config. (e.g. right
key- image frozen, middle key-
Prospectivet, left key- Retrospective)

B Press the freeze key (the right key), image is
frozen, the freeze menu is displayed; press the
key again, image is unfrozen.

B Press the print key (middle key), color printing
starts.

B Press the print key (left key), B/W printing starts.

Video printer:

Check if the video printer and ultrasound
system are correctly connected. Then
check the function of each key.

Press <Print> key, the printer begins to work, no
image print deficiency or degradation.

Switch video output port or USB port; repeat the step.

Text/graph printer:

Check if the printer and ultrasound system
are correctly connected.

Then check the function of each key.

Press <Print> key, the printer begins to work, no print
deficiency or degradation.

Barcode reader:

Perform code bar scanning when the
ultrasound system is running normally.

The bar code is correctly displayed on the screen.

5.3.2.6 Check ECG Module

Procedure

Standard

Confirm if the ECG module is|®

configured, then:

Set [ECG] as “On”. [ ]

ECG trace is displayed; the heart icon is displayed
at the upper right corner of the screen.

The parameters [Speed], [ECG Gain], [ECG Pos],
[Rotate] can be adjusted.

ECG signal can be reviewed correctly.

5.3.2.7 Check I/O Ports

Procedure

Standard

Checking the main 1/O ports:

Besides the video/audio ports, USB ports
other ports required to be checked including:

VGA port;

Connect external VGA/LCD monitor
resolution supporting 1280*1024)

Other USB ports.

B The contents displayed on the display are

the the same as those displayed on the

ultrasound system displayer, no character
and image loss, no color difference, no
fluttering and flicking.

(With | m Smooth communication.

B USB port data storage/accessing are
normal.
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5.4  Function Checking

NOTE: A complete function inspection is described here, do the checking according to the actual
system configuration.

54.1 Check Flow

54.2 Content

5.4.2.1 Imaging Modes

> B mode

Check each imaging mode

Check the measurements

4

Check in cine mode

Check the probe application

4

Image & video

management

€ecord and save the exam>

B In B Mode scanning, the image parameter area in the upper left corner of the screen will
display the real-time parameter values as follows:

Parameter F

D

G

FR

DR

iClear ‘ iBeam ‘ iTouch ‘ Zoom

Meaning | Frequency

Depth

Gain

Frame Rate

Dynamic Range

Display when the function is turned on.

B Parameters that can be adjusted to optimize the B Mode image are indicated in the following.

Adjustment

Parameter

Control panel

Gain, depth, TGC, iTouch, Zoom, Focus Position, Steer

Touch screen / menu

Tint map, line density, flip, persistence, image quality, focus, FOV, iClear,
dynamic range, TSI, iBeam, H Scale, dual live, LGC, echo boost, gray
map
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Procedure

Checking criteria

Press <B> button.

Enter B mode image. B mode interface appears.

Gain adjustment G
Rotate <B> button

Gain increases with rotating the knob clockwise;
Gain decreases with rotating the knob anticlockwise;

Depth adjustment D
Poke <Depth> rod.

The depth of the image changes accordingly. Depth range varies
depending upon the probe types.

TGC adjustment

Adjust 8 sliders on the control
panel

Push the slider right to increase the gain. The brightness of the
area becomes brighter.

Push the slider right to decrease the gain. The brightness of the
area becomes darker.

About 1.5s after the adjustment is finished, the TGC curve
disappears.

iTouch
Press <iTouch> button

Press <iTouch> on the control panel to enter the iTouch status, the
symbol of which will be displayed in the image parameter area of
the screen.

Cli