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|. COPYRIGHT

© by KONTRON MEDICAL SAS, 2000
ALL RIGHTS RESERVED
PRINTED IN FRANCE

The information contained in this publication may not be used for any purpose other
than that for which it was originally supplied. The publication may not be reproduced in
part or in whole without written consent of KONTRON MEDICAL SAS. In order to
maintain and improve standards of manufacturing, methods of functioning and reliabil-
ity, KONTRON MEDICAL SAS equipments are periodically reviewed. For this reason,
the content of this publication is subject to change without any notice.

This product contains KONTRON MEDICAL proprietary software in machine-readable
form. KONTRON MEDICAL SAS retains all its rights, title and interest in the software.
Purchase of this product includes a license to use the software contained in it. The
purchaser shall not copy, trace, disassemble or modify the software, nor cause or
allow this software to be copied, traced, disassembled or modified. Transfer of this
product by the purchaser will constitute a transfer of this license, which will not be
transferable otherwise.

The equipment described is manufactured by:

KONTRON MEDICAL SAS
Boite Postale 97
78373 PLAISIR CEDEX

FRANCE
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Il. QUALITY, RELIABILITY AND SAFETY

This equipment has been designed with high standards of quality, reliability and safety.
KONTRON MEDICAL SAS can however only accept the corresponding manufac-
turer’'s responsibility providing the following conditions are met: Electrical installations
of the room or building in which the equipment is to be used must comply with the rel-
evant national regulations. The equipment is used in accordance with the instructions
for use provided by KONTRON MEDICAL SAS (Operating Manual). All modifications
and repairs to the equipment are carried out by authorized KONTRON MEDICAL per-
sonnel, or their agents. The equipment must comply with regulations specified in the
"Safety rules" section.

Your local KONTRON MEDICAL company or agent is: (To be filled by local KONTRON
MEDICAL company or agent.)
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lil. WARNING

The SIGMA iris unit is designed to operate on a single phase line supply. The unit is
grounded via the power cable, fitted with a 3-pin socket whose third pin must be grounded.
The patient’'s bed can be connected to the unit through the equalization potential terminal
provided for this purpose on the rear panel of the unit.

e Intended use

This instrument is intended for medical diagnostic purposes only. It must be operated by
qualified and trained Physician or "Sonographer”.

e Electrostatic discharge (ESD)

An electrostatic discharge is a short transient current flow which may cause white or
black dots in 2D or TM mode, colared dots in CFM or CTM mode and which can be
heard in Doppler mode. The ESD can also well be felt but dots or sounds created by it
are not at all correlated with the image. Effects from ESD may therefore well be
differentiated from the true ultrasound echo.

e Burst

Bursts are short transient pulses on the mains power line. They may cause white or
black dots in 2D or TM mode, colored dots in CFM or CTM mode and are well heard in
Doppler mode. The dots and sounds created by bursts are not correlated with the
ultrasound information. They may therefore well be differentiated from the true
ultrasound echo.

e Immunity restriction

Electromagnetic fields in the environment of the ultrasound system may cause white or
black patterns in 2D or TM mode, colored patterns in CTM or CFM mode or lines in
Doppler mode. Especially in the high frequency Doppler modes (8 MHz CW and PW),
some lack of immunity may be observed in a narrow frequency band of 20 kHz at the
multiples of the used frequencies (i. e. 8, 16, 24 MHz). Typically, the transducer acts like
the reception antenna and the effects are stronger when it is applied to patient. In any
case, the effects are not correlated with the uligasound information and may therefore
well be differentiated from the true ultrasound echo.

e Probe temperature

in some imaging modes using high scanning frequency (CFM), when ambient
temperature exceeds 27 °C, the temperature of some probes can rise above 41 °C.

Take all appropriate precautions to avoid impact damage to the sensitive face of the

transducer.
The use of products not approved by KONTRON INSTRUMENTS S.A. such as oil, Methylene

blue, ether or some disinfectants could cause permanent damage to the sensitive part of the
transducer.

Only the KONTRON INSTRUMENTS S.A. supplied gel (SIGMA iris supply part number 100
250, ultrasonic gel) is recommended by KONTRON INSTRUMENTS S.A. for use with SIGMA iris
transducers. The use of an agent other than the approved gel may adversely affect the quality
of the images and produce substandard results. ‘
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vi

The International Electrotechnical Commission (IEC) has defined a set of graphic symbols
for use on medical electronic equipment.
The following symbols are used on KONTRON INSTRUMENTS' systems :

"
@
4

> » Bl

AC line input

Protective earth (ground)

Equalization potential terminal

Type CF isolated E.C.G. input, defibrillator proof (IEC 601 - 1)
Type BF equipment (IEC 601 - 1)

Type B equipment (IEC 601 - 1)

Please, consult the equipment documentation

Edit. : 1
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IV. COMPLIANCE WITH STANDARDS

The SIGMA iris system manufactured by KONTRON INSTRUMENTS S.A., entirely complies
with the Council Directive 93/42/EEC of 14 june 1993 concerning medical devices, and bears
the CE Mark. .

So it is in compliance with IEC 601-1 Standard (for safety) and IEC 601-1-2 (for EMC).
Consequently, all OEM equipments (video recorders, external TV monitors and other
peripherals) should be connected to the four isolated outputs provided on the rear of SIGMA
irls and also bear the CE Mark. The isolated outputs can be configured for 230 V~ 1A or 115
V~ 2A (total output consumption).

V. SAFETY RULES

The SIGMA iris system entirely complies with the safety regulations IEC 601-1. It is
classified as Class |.
For the system safety, the IEC 601-1 regulations for medical equipment class | type B specify
that:

e Leakage current to ground must be less than 0.5 mA in normal condition.

e Leakage current to ground must be less than 1 mA in single fault condition.

e Insulation voltage between ground and mains live wires must be higher than 1500 V.

For the transducer safety, the IEC 601-1 regulations for medical equipment class | type BF
specify :

e Patient leakage current to ground must be less than 0.1 mA in normal condition.

e Patient leakage current to ground must be less than 0.5 mA in single fauit condition.
For the ECG i'nput safety, the IEC 601-1 regulations for medical equipment class | type CF
specify :

e Patient leakage current to ground must be less than 0.01 mA in normal condition.

e Patient leakage current to ground must be less t}ian 0.05 mA in single fault condition.

CAUTION

Never connect additional peripherals directly to wall outlets ; use a medical grade
isolating transformer.

IMPORTANT

If an external isolating transformer is used to feed some peripherals, it must comply with
IEC 601—1 specifications, particularly the leakage current limits mentioned above.

vii
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INSTRUMENT DESCRIPTION

1.1 Introduction

fThe ultrasound diagnostic systems of the SIGMA iris family provide the following main
eatures :

® Operation with a wide range of mechanica!l and Electronic Annular Phased Array
(EAPA) transducers. The EAPA transducer line provides very efficient high-quality
imaging. Most users operate with only 2 EAPA transducers :
Q The Multi-Application User will operate with the AA 3.5 MT and AA 7.5 HB
transducers.
Q The Cardiologist will use the AA 3.5 C and AA 7.5 HB transducers.
Q@ The Radiologist will be a primary user of the AA 3.5 A and AA 7.5 HB
transducers.

e Auto-adaptive Frequency Adjustment (AFA) technology offers user-friendly
control of the transducer’s ultra-large bandwidth.

o PW Doppler with real time spectrum analysis.
e CW Doppler with real time spectrum analysis.
e CFM (Color Flow Mapping), cojor Doppler.

e CTM (Color TM)

e 2D, TM, PW, CW colorised.

1.2 SIGMA iris Family

The configurations shown in the following tables are the basic variants which can
be easily implemented by optional modules, such as ECG, Doppler, Cine mode and
other options ...

SIGMA iris

‘ Extended
Yes Yes Yes No No No Normal
Yes Yes No No No No Normal

EAPA : Electronic Annular Phased Array
CFM : color Doppler

VASC : Low Flow Color Doppler functions
QUASAR : anti-aliasing QUASAR processor

TABLE 1-1 Summary of SIGMA iris configurations

Note

The QUASAR option can be installed on a 880 CD unit to perform color coding of high
velocities without aliasing in cardiovascular applications. (refer to section 3.7.3)
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INSTRUMENT DESCRIPTION

Color Doppler for
Cardiology
Radiology
Cardio-vascular

2D, TM, ECG, Doppler (PW, CW),
CFM, CTM, EAPA, Extended Cine
Mode.

880 D Doppler model for : 2D, TM, ECG, Doppler (PW, CW),

Cardiology EAPA, Cine Mode.

Radiology
880 B Basic Unit : 2D, TM, ECG, EAPA, Cine Mode.

Cardiology

Radiology

TABLE 1-2 SIGMA iris Family
References
SIGMA iris Model
English (PAL) NTSC 60 Hz

880 CD Color Doppier 457 205 457 256
880D Doppler 457 310 457 353
880 B Basic Model 457 434 457 477

TABLE 1-3 Reference numbers of SIGMA iris Models

Edit. : 1

Ref.: 461 768

SIGMA iris 880 Operating Manual



1-5 (Blank)

INSTRUMENT DESCRIPTION

This page intentionally left blank.

SIGMA iris 880 Operating Manual Ref.: 461 768 Edit. : 1



INSTRUMENT DESCRIPTION

1.3 Physical description

The SIGMA iris is a complete unit mounted on rollers which includes the following
sub-assembilies :

e Electronic cabinet containing all electronic modules

e Detachable keyboard

Color video monitor with adjustable orientation

e Stereo loudspeaker cabinet

Optional Video Cassette Recorder

Black & White and color Video Printers options

—

TV Monitor

Loudspeakers

Location for a video printer, a VCR or another peripheral
Keyboard

Location for S-VHS VCR

Location for video printer

Cabinet for accessories

Audio volume

© @ N 9o a A~ 0D

Bottle of gel holder

ry
e

Transducer holder

-
-l

. Transducer connectors

-h
g

ECG and PHYSIO connectors

-
(&)

. Footswitch connectors
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INSTRUMENT DESCRIPTION

1.3.1 Electronic cabinet

The electronic cabinet includes four racks. Each of them is completely shielded in
order to provide noise protection.

e The POWER SUPPLY rack is made up of 5 volts switching reguliator and other
regulators operating in linear mode.

e The computer (CBC) rack is based on a 486 compatible processor board which
controls the main system functions and the dialogue with the user. It also
contains the scan converter.

e The COHERENT RACK includes the digital processing moduies and the scanhead
Motor Control.

e The LOW NOISE RACK includes the most sensitive parts, the ultrasound
transmitter and receiver modules.

1.3.2 Keyboard Module

The Keyboard Module (HIM) is connected to the host computer through a serial line. it
allows the user to communicate with the SIGMA iris.
It includes :

e 29 function keys

e 5 programmable function keys (softkeys). Their current functions are displayed on
the corresponding Liquid Crystal Display (LCD).

4 incremental potentiometers (softpots). Their current functions are displayed on
the corresponding LCD.

1 incremental potentiometer for 2D or TM gain adjustment.

9 sliders (rectilinear potentiometers) for gain equalization.

1 alphanumerical keyboard with shift and control keys.

e 1 trackball with corresponding function keys. A green lamp (LED) shows the
current function.

1 photosensor for light control.

SIGMA iris 880 Operating Manual Ref.: 461 768 Edit. : 1
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Overall gain

Time Gain Compensation (TGC)
Soft-pot LCD

4 soft-pots

Softkey LCD

5 softkeys

Trackball

Alphanumerical keyboard section
Function keyboard section

Measurement keyboard section
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Figure 1-2 Keyboard
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Definition of the control keys shown in figure 1-3

Function Keypad :

2D : 2D Mode

SP : Spectrum Mode (Spectral Doppler)
CFM : Color Flow Mapping (Color Doppler)
TM : Time Motion

CTM : Color Flow+TM

DOUBLE IMAGE : Double image

Processing Keys :

PRE-P : Pre—processing
POST-P : Post-processing

image Management :

DISPLAY : Display Controls
CINE MODE : Cine Mode
IMAGE SELECT : Image Selection

System Interface :

PROBE : Probe selection
START : Patient information
SET UP : Setup Menus

DATA IN : not yet available
DATA OUT : not yet available
REPORT : Patient exam report

Options :

PRINT COLOR : Control for color Video Printer
PAUSE/REC : VCR controls

VCR : VCR controls

PRINT : Control for Black & White Video Printer

Measurement Keypad :

ENTER : Entering Key

CALIPER : Measurement calipers
MARKER : SP, TM line marker

CURSOR : Text insertion

MAGNIFIER : Image magnifying
MEASUREMENT : Measurement function

Edit. : 1 Ref.: 461 768
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1.3.3 Video Display

i TR

\ouoa/ 08:38:30

ARR3.5C {Scm
von Near Enh -2
R 0
Gain 1S Cardio

75 b/mn

I G e e

© ® 6 CIQ)

Figure 1-4 Video Display

b

. Color or grey scale pattern
2D-image sector
Technical Data Window

Date, Time

Cine Mode Indicator
Freeze indicator

Left/Right indicator

VCR Status
ECG Waveform

S © ® N O O & 0 N

-

Heart Rate

-l
)
-

Scan plane indicator (when Transoesophageal Muitiplane Probe is connected)

Transmit frequency display with transducer bandwidth indication

-t
»
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Selected Probe
Frequency Mode
Scanning Mode
Gamma

Overall Gain

Scanning Mode :

@O®E@EO

AR3.5C 15cm
Near Enh -2
Normal Rej O
Gam 3 Smo 1
Gain 15 Cardio

BE®R®

Figure 1-5 2D-Technical Data Window

HiFR/Normal

2D-Depth
2D-Enhancement
2D~-Rejection
2D-Smoothing
Medical Application

(High Frame Rate or Normal) for Cardiology,

H-Res/Survey (High Resolution or Survey) for other Medical Applications.

Selected Probe
Doppler Frequency
Wall Filter

Doppler gain

Gate Size

Vector

Selected Probe
Scanning Mode
Pre-Processing
CFM-Gain
Wall Filter

@EOO®EE O

W3.505
Freg. 3.2 MHz
Wall F 2350 Hz

Gain 6 Gam 7/
Gate Size 8
Vect O PW

mm

)

Figure 1-6 SP-Technical Data Window

@
@
®
)
®

W3.50S 15cm
Normal Pers O
Proc 2 12 Fps
Gain 1S5 Mapl
Wall F 1 100HZz

CXCACKC)

Figure 1-7 CFM-Technical Data Window

Gamma

Doppler Mode

2D-Depth ‘
Color Persistence
Frame Rate
Color Map
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1.3.4 Color monitor
1.3.4.1 General

All SIGMA iris models are equipped with a 14 ” color monitor to display images and
information.

The monitor is mounted on a pedestal. This enables you to place the monitor into a
convenient position by tilting and turning it.

The monitor is connected to the "MONITOR.” power output plug on the rear panel of
SIGMA iris. :

CAUTION
In order to prevent overheating, ensure that the ventilation openings are not covered.

The rear panel should only be removed by a Service Technician.

1.3.4.2 Controls

if the image is not satisfactory, check whether all controls are in the correct position

for an optimum adjustment.

The location of the controls is described in the figure.

For proper operation with SIGMA iris system, the selectors 10, 11, 12 and 18, on the
rear side have to be set as shown in the figure.

Note :

The image quality of the EUM 1491A monitor is warranted for a rotation of 45° in horizontal plane,

5° downwards and 15° upwards in vertical plane.
Wait at least 15 minutes before switching the monitor on again.

Edit. : 1 Ref.: 461 768 SIGMA iris 880 Operating Manual



INSTRUMENT DESCRIPTION

Colour monitor model EUM=1491A, 14" (36 cm)

— _/
t gy ’ @J
VRN AN

EUM-1491A (Front panel) ;

-
(]

)

Power switch (ON/OFF)
Power on indicator
Brightness control
Contrast control
Vertical size control
Horizontal size control

Vertical position control

O0D0oDB e x

Horizontal position control

Color control (composite video)

Scan mode switch

V. scén mode switch

TTL color select switch
Input signal select switch

Analog input (RGB)

PREROPR@®OO®O®O® O

‘,:,‘.

EUM=-1491A (Rear panel)
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1.3.5 Front panel

-l
.

= = -
TR

© ® N o 0 & 0 N

Loudspeakers

Optional Video Cassette Recorder

Optional Video Printer

Cabinet for accessories

ON/OFF switch (Green push-button)

Audio volume

"Sect. 1" sectorial transducer connector
Connector for Doppler pencil probe

"Sect. 2", "Sect. 3" sectorial transducer connectors

ECG connector

. Connector for "Freeze-2D/TM" footswitch

"PHYSIO"” connector
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Figure 1-8 Front Panel
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1.3.6 Rear panel

1. Transducer holder

Connector panel

Output .power: four outlets for peripherals (see section 2.6.2)
"DJ1” thermal switch for peripheral output line

Output voltage selector (see section 2.6.2)

"DJ2" thermal switch for peripheral output line

Power outlet for monitor (see section 2.6.2)

Mains plug and fuses (F1, F2)

© ® N O o A 0 N

Mains voltage selector

-
o4

Equalization potential termin_al (Chassis Ground)

. Equalization potential terminal (Chassis Ground)

IS S
N -

. ldentification label (Serial number, EC mark, type ...)
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Figure 1-9 Rear Panel
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The connector panel is located on the instrument rear panel. The figure below shows the
location of connectors for peripherals.

VCR PRINTER KEYBOARD MONITOR COLOR
REMCTE PRINTER
TELECOMMANDE IMPRIMANTE CLAVIER MONITEUR IMPRIMANTE
MAGNETOSCOPE COULEUR

AUXILIARY SPEAKERS VCR AUDIO out N
POWER

ALMENTATION HAUT-PARLEURS SON SORTEE ENTREE
AUXILIARE MAGNETOSCOPE
COLOR B/Vl our

COULEUR PRINT ER SORTIE ENTREE

PRINTER REMOTE  IMPRIMANTE
TELECOMMANOE N8B VIDEQ §-VIDEO
IMPRIMANTE

Figure 1—-10 Connector panel
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1.4 Technical specifications

1.4.1 General specifications
SCANNING TECHNIQUES

e Electronic Annular Phased Array (EAPA)

» Mechanical sector

High resolution, survey and high frame rate

e Dynamic Focusing on reception with EAPA

¢ Auto-adaptive Frequency Adjustment (AFA) on transmission and reception

IMAGING MODES

Real time 2D, colorised 2D

e ECG triggered 2D

e CFM

e M-modes : grey scale (TM) and color (CTM), colorised M—-modes
e PW Doppler

e CW Doppler

e HiPRF x 2 and x 3 Doppler modes

* Dual images, distinct colorised dual images

APPLICATIONS

e Cardiac and cardiovascular

e Deep and peripheral vascular

e Abdominal imaging and vascular

o Small parts (breast, testicles, thyroid, ...)
¢ Cardiopediatry and pediatry

¢ Obstetrics/gynecology

¢ Urology

¢ Neonatology

CONTROLS

e Separate soft pot controls for :
2D
™
Spectral Doppler
Color Doppler (CFM)
CTM

GAIN CONTROLS

® Overall Gain (2D/TM)
Large rotary knob : 32 positions, 0 to 62 dB unevenly spaced
® TGC
9 TGC control sliders
e Color Doppler Gain
up to 40 dB in 20 linear steps with softpot
* PW/CW Gain
0 to 30 dB, 11 positions, 3 dB steps

DISPLAY RESOLUTION
* 512 x 512 pixels
GREY LEVELS

e 8 bit converter (256 levels)

SIGMA iris 880 Operating Manual! Ref.: 461 768 Edit. : 1
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IMAGE MEMORY

* 8 Megabytes for Normal Cine Mode
* 16 Megabytes for Extended Cine Mode (up to 191 2D images or 95 color Doppler
images)

SYSTEM ARCHITECTURE

¢ Multiprocessor architecture

e Signal and graphic processors

* Modular design, upgradable from 2D to PW/CW Doppler and color Doppler
e Software driven human interface

KEYBOARD

* Full alphanumeric capabilities

¢ Tactile and acoustic feed-back keys

e 2 LCD displays for formats, image settings and controls

¢ Software controlled multi-modules switches

e Trackball for TM and CW/PW line steering, color Doppler window position
control, annotations positioning, measurements, cine mode review

¢ Direct management of B/W video printer, color video printer and S-VHS VCR

MONITOR

e 14" high resolution RGB cdlor monitor, 36 cm, 1024 x 768 pixels, tilt /swivel
mount

DISPLAY ANNOTATION

Technical data window with all pertinent parameters

Patient ID with interface to patient data base

Hospital/User name .

Time/Date

Heart rate display

Annotation arrow and user defined annotations, trackball controlled positioning
Real time ECG and/or PHYSIO trace display

Transmit frequency display with bandwidth indication

Image orientation indicator

Cine-loop memory index

Body marks with scan plane position indicator

Freeze mode indicator

Biopsy channel indication with automatic calibration of depth, scanhead type,
left/right guides and angle, up/down orientation

Real time TEM scan plane indication : -90° to +90°, continuous

IMAGE PRESENTATION

¢ Image freeze

e Up/down inversion

o Left/right inversion

White on Black/Black on White

IMAGE MAGNIFICATION

e 2.5 (1.6 x 1.6) and 4 (2 x 2) magnification on real time or frozen image
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1.4.2 2D Mode
SCANNING SECTOR

® 60, 75, 90 or 105° angle, user selectable, depending on transducer
® 2 to 23 cm depth, 10 positions

FRAME RATE

¢ Up to 33 frame/sec. (PAL) or 30 frame/sec. (NTSC), depending on transducer and
medical application

RESOLUTION

® 512 x 512 pixels spatial image resolution
¢ 60 to 210 beams per frame

SIGNAL PROCESSING

¢ Large bandwidth multi-frequency technology (1.5-15 MHz)

s Auto-adaptive Frequency Adjustment (AFA) of transmitted signal bandwidth ;
four frequency modes for each depth : CLOSE/NEAR/FAR/XFAR optimized for
each transducer and medical application.

* Dynamic focusing on reception with EAPA, 6 zones

Dynamic aperture, 7 zones

Echo-tracking filters : automatic adjustment of receive bandwidth optimized for

each depth and frequency mode (CLOSE, NEAR, FAR, XFAR).

7 level non-linear edge enhancement (ENHANCE)

Adjustable dynamic range : 32 to 60 dB, 8 positions (REJECT)

Longitudinal filtering : 8th order

Beam filtering : 14th order non linear transversal filter

Frame filtering : 3 position non linear smoothing filter and one proprietary

movement enhancement filter for the best visualization of fast moving structures

(e.g. cardiac valves).

e AGC (Automatic Gain Control)

e Greyscale optimization with 8 post-processing curves (GAMMA)

® Colorisation : choice between B & W and 7 sets of color

IMAGE MEMORY

* 16 MByte, up to 191 images cine-loop (with Extended Cine Mode)
8 MByte, up to 95 images cine-loop (with Normal Cine Mode)
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1.4.3 Spectral Doppler (SP)
MODES

. Sgeerable PW and CW multi-frequency Doppler modes

. HnPSF x 2 and x 3 high Doppler sample rate modes, available on all Doppler
probes.

* All modes without or with colorisation

SIGNAL PROCESSING

» Working frequencies : 2, 3.2, 4 and 8 MHz

e Wall filter: 50 Hz to 1200 Hz high pass filter for slow moving parts echoes
rec_iuction, 10 cut-off frequencies user selectable displayed on velocity/frequency
axis. .

e Greyscale optimization with 8 post-processing curves (GAMMA).

e Colorisation : choice between N & B and 7 sets of color for optimum rendering of
energy levels. ‘

e Discrete Fourier Transform (DFT) sampling : 3 ms computing time, 128 computed
points, 256 displayed points.

e 120 dB dynamic signal processing for the best sensitivity over the complete

velocity range.

Spectrum gain control: 11 positions, 0 to 30 dB

Conversion range : 72 dB (12 bit)

VELOCITY RANGE

e PW : +1 kHz to +10 kHz, CW : +2 to +20 kHz Doppler shift (PRF/2)
e Velocity ranges : 10 cm/s to 8 m/s full scale, depending on probe and operating
frequency.

PW GATE

¢ Free gate positioning with trackball

¢ 2 to 20 mm sample volume, user adjustable

e Vector angle correction from 0° to £70°, 5° increment

e PW depth : 0 cm to 16 cm depending on probe, frequency and medical
application.

ACOUSTIC POWER OUTPUT

e Complies with FDA standards

e Automatic power output adjustment versus medical application for optimal
Doppler performance. ,

e User selectable power attenuation : 8 positions, 0 to -21 dB (CW and PW)

SPECTRUM MEMORY

e 2 MByte memory size
e 5 full screen cine-loop with complete digital information, 48 s max.

DISPLAY

e Time axis : 1 to 8 sec./screen, user selectable scrolling speed

e Vmax+ and Vmax- real time trace display

e Vmean real time display

¢ 9 positions base line shift for optimal display of signals avoiding spectrum
aliasing.

e Technical data window including Doppler frequency, wall filter cut-off
frequency, pre-processing level, PW gate size, vector angle, Doppler mode.

e Automatic refresh : 5 levels, according to scrolling speed

e Large format duplex display for optimal visualization of both 2D sector and
Doppler spectrum trace

e Normal /invert display around horizontal zero line
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1.4.4 Color Doppler (CFM)

MODES

¢ Color Doppler imaging and Color Time Motion (CTM) without or with colorisation.
¢ Quantitative Un-Aliased Speed Algorithm Recognition (QUASAR) : anti-aliasing
proprietary color Doppler mode for very high velocity color mapping and CTM
without spectrum ambiguity.
¢ Two scanning modes :
standard for high sensitivity
fast for high frame rate
* Velocity or Angio mode

SIGNAL PROCESSING

e Working frequencies : 2.66, 3.2 and 5.33 MHz ]

* Super Sensitive Wall Filter (S-SWF): proprietary 10th order wall filter for optimum
rejection of slow moving parts echoes. Cut-off frequency from 130 Hz to 4 kHz

¢ Nyquist limit : from 12.5 cm/s to 1.8 m/s full scale, extendabie to 9 m/s with
QUASAR.

¢ 1.25 to 6 color profiles per degree, 256 pixels max per profile

* 4 position color persistence

¢ Color gain : up to 40 dB in 20 linear steps with softpot

e Automatic Gain Control (AGC)

[ ]
COLOR WINDOW

* From 10% of 2D sector length down to 17 cm
® Color angle :
60°, 450, 30° for Cardiology Application
609, 3590, 250, 220, 15° for Radiology and Angiology Applications
4 steps user selectable
* Trackball control of window position within 2D sector
e Up to 50 frames per sec. (PAL) or 40 frames/sec. (NTSC) depending on probe,
medical application and format.

DISPLAY

¢ Technical data including :
scanning mode
color pre—-processing level
color gain
depth
persistence level
wall filter cut-of frequency
frame rate
color map
e Color levels : 16 + 16 for velocities encoding
8 (green) for variance encoding
s 8 user selectable color maps of 120 color levels each, for optimum rendering of
either low velocities or high velocities and turbulence.
e 9 position base line shift ’
e Color reject of low and/or high velocities for best visualization of isovelocity
contours
e Turbulence ON/OFF
e Colorisation : B & W and 7 maps of color for optimum rendering of 2D echo
structures.

COLOR DOPPLER IMAGE MEMORY
¢ 16 MByte, up to 95 images cine-loop (with Extended Cine Mode)

e Complete digital information memorization with velocity values coded on 8 bit,
allowing measurements.
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1.4.5 Measurements

¢ Trackball control of multiple calipers

* Complete measurement capabilities on frozen images

cine-loop memory.

Ratio

Distance

Area, Ellipse, Angle
Slope, LV-Study

Time, Heart rate
Velocity, Frequency
Acceleration, Integral
PI & RI, PHT, Mitral
Velocity profile

1.4.6 Inputs/Outputs

1.4.6.1 ECG Input
* |solated input, type CF, Defibrillator proof (IEC 601-1)
¢ ECG Module Gain : 1000 (1V/ 1mV)
» Display trace : polarity inversion, adjustable gain with softpot (1/10 to 10/10)

1.4.6.2 PHYSIO Input

In every case, use a shielded cable to connect the PHYSIO Input/Output.

e Maximum input voitage range : 10 Vpp

(2D,
(2D,
(2D,
(_—I
(—
(—
(=
(-
(—

™,
™,

4

™,
™,

’

and images stored in

CFM,
-~ CFM,
T CFM,

CTM)
CTM)
-
CTM)
CTM)
CTM)
=)
)

-—, CFM, CTM)

Non-isolated input, protected against overvoltage (80 V voltage limiter)

¢ Nominal input voltage : 1Vpp (/100 Kohm)
Display trace : polarity inversion, adjustable gain with softpot (1/10 to 10/10)

1.4.6.3 PHYSIO Output
e Qutput for ECG synchronization (QRS trigger), short—circuit proof.

Negative pulse (+5 V to 0)

(for example, used for the Stress Echo, CARDIO 300)

1.4.7 Clinical parameters accuracy

Mode:

2D

™

SP

CFM

CTm

Parameters:

Distance
Angle

Distance
Time
Slope

Speed
Gradient
Time
Acceleration

Distance
Angle
Velocity

Distance
Time

Typical accuracy:

<+3 %
<+2 9

or <1 mm

<+1%
<+x1%
<+2 %

<+ 5 % of max. velocity
<+10 %

<*+x1%

<+10 %

<+*3%
<+x2 9
<+ 10 % of max. velocity

or <x1mm

<+1%
<+1%

Edit. : 1
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Slope <t2%
Velocity <= 10 % of max. velocity

1.4.8 Calculations

Comprehensive Biometry Package for CARDIO, ABDO, OB/GYN, ANGIO, PEDIATRY
Applications. E.g. for Cardiology:

e Volume calculation
* Ejection fraction
e Cardiac index
e Stroke index
e Cardiac output
e Stroke volume
e Gradients
o PHT
For more information, refer to section 7.1 and 7.2.

1.4.9 Memory capacity

¢ Cine mode
95 2D images, with Normal Cine mode and long loop
191 2D images, with Extended Cine mode and long loop
35 color images, with short loop (high resolution)
95 color images, with long loop

¢ Scroll memory storage of 5 screen contents

¢ Frame grabber

* Extended Cine Mode Option

1.4.10 Peripherals

All the following peripherals can be connected to the unit
e VCR
* Video B/W and color printer
* Aspect camera
e Multiformat camera
* PC compatible serial printer

1.4.11 Acoustic power

SIGMA iris complies with the FDA Standards.

Acoustic power depends on energy adjustment and Medical Application.
The ENERGY Softpot, in the PRE-P Menu, adjusts energy ; the values shown below
correspond to 0 dB energy adjustment. :
The MED APPL Softpot, in the SETUP Menu, is used to choose Medical Application.

* Isppa < 190 W/cm2 (Medical Application independent)

° | < 310 W/cm2 (Medical Application independent)

¢ Ispta In situ, in mW/cm2, is shown in the table below

MEDICAL APPLICATION

ABDO, OB/GYN,
CARDIO ANGIO PEDIATRY
< 430 "< 720 < 94

TABLE 1-4 Acoustic Intensity (ISPTA)
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1.4.12 Transducers frequency bandwidth

3.5 2 5
5 2.5 7
7.5 4 10

TABLE 1-5 Transducer bandwidth

The bandwidth of transducers is determined at 20 dB.

1.4.13 Environment

e Operating environment:
e Storage:

* Mains voltage :

* Power consumption:

e Safety requirements :

1.4.14 Dimensions

* Dimensions:
height (880 B):
height (880 B):
height (others):
height (others):

10 oC to 40 °oC

-40 °Cto 70 oC

90 to 132 V or 180 - 264 V
400 VA for basic system

Class |, as defined in IEC Standard 601-1
e Max. EM Field without Degradation of Performance : 1 V/m

94 cm (without Monitor)

130 cm (with Monitor)

110 cm (without Monitor)

146 cm (with Monitor)

depth: 90 cm
width: 68 cm (with probe holder)
¢ Weight :
without monitor: 135 kg
weight of monitor: 15 kg
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INSTALLATION

2.1 Installation requirements

Be sure that the site is sufficiently ventilated and do not install the instrument near
any important heat source.

Bring the package as close as possible to the required operating location.

Two people are required to remove the instrument from the pallet.

2.2 Unpacking

2.2.1 Warning

Installation will be performed by authorized KONTRON INSTRUMENTS S.A. personnel.
Any attempt by unauthorized personnel to install the instrument may invalidate the
KONTRON INSTRUMENTS S.A. warranty.

If the instrument is received in damaged conditions, request an immediate inspection
by the carrier and local KONTRON INSTRUMENTS representative.

2.2.2 Unpacking the instrument
SIGMA iris is packed in non-returnable packing

2.2.2.1 TV Monitor

The TV monitor is packed in a cardboard box including its proper instruction manual.
Remove it carefully.

2.2.2.2 Instrument body
Instrument body is packed into a wood crate.
Remove the top and side boards.

Remove the foam protecting the instrument.
Remove the instrument from the paliet.

2.3 Checking the instrument’s serial number

The label with the serial number is affixed to the rear panel (see figure1-9)

2.4 Transport

Before carrying SIGMA iris equipment, remove the monitor that is attached to the top

of the unit.
Main unit and monitor must separately be placed in their original package provided

when they were delivered.
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2.5 Checking the delivery

Check the contents of the consignment with the delivery note. If parts are missing or
damaged, inform your local KONTRON INSTRUMENTS representative.

Following standard parts are supplied with the instrument :

1)

2)

3)

Common accessories for European and US versions :

250 ml bottle of ultrasound gel

Power cable (CEE22)

Cable for auxiliary power supply (CEE22)

Plug for auxiliary power supply (with sleeve)

Remote control adapter for Hardcopy (Type Sony UP1800)
Remote control adapter for Hardcopy (Type Mitsubishi P90 E)
Coaxial cable, BNC - BNC 75 Ohm

RS-232 printer cable

Footswitch " Freeze-2D/TM"

Sachet of accessories with mounting notice

Cover for SIGMA iris

Operating manual for SIGMA iris

® & & & 6 o & ¢ 6 0 0 0
—ed ek ek b N ek G = N

Specific accessories for European version :

¢ 3 fuse T5 A

o 1 ECG cable

e 1 ECG cable terminal

e 1 Set of ECG electrodes

Specific accessories for US version :

¢ 3 fuse T10 A
e 1 ECG cable
e 1 ECG cable terminal

Edit. : 1
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2.6 Power source connection

2.6.1 Input power source

The SIGMA iris instrument is designed to operate on single phase line supply.

The unit is automatically grounded via the power cable, provided a 3 pin wall socket
with a grounded third pin is used.

A voltage selector placed in the rear panel (see Figure 1-9) allows the user to choose
between five voltage ranges :

6.3 x32 mm
117 143 T 10A 6.3 x32 mm
135 165 T 10A 6.3 x 32 mm
198 242 T 5A 6.3 x 32 mm
216 264 T 5A 6.3 x 32 mm

RATED INPUT POWER

7A/105-120V

35A/220-240V

RATED FREQUENCY

50 & 60 Hz

TABLE 2-1 Line voltage selection

Check that the selected voltage range corresponds to local power line voltage.

Maximum voltage must not exceed 260 voits. .
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2.6.2 Output power source

SIGMA iris rear panel includes four auxiliary mains outlets to supply some
peripheral units, such as VCR, Printers (color and B & W) and other peripherals, plus
another one to supply the local TV monitor.

A voltage selector allows the user to choose 110 or 220 volts.

Position the voltage selector according to the required voltage (see table 2-~2)

See figure 1-9 to locate the switches and voltage selector.

110 V£ 10% 3A 80 VA 140 VA

220 V £10% 3A 90 VA 140 VA

TABLE 2-2 OQutput Voltage Selection

WARNING

Total continuous consumption should not exceed 230 VA. Intermittent rating could
reach 440 VA for 30% of time (440 VA during 1.5 min. and 230 VA during 3 min., on a
period of 4.5 min.). This intermittent consumption represents an intensive use of both

Video Printers.

CAUTION

When your SIGMA iris System includes more than four peripherals or if their total
consumption exceeds 230 VA, the additional peripherals must be supplied through a
medical grade isolating transformer. Never connect them directly to wall outlets.

(See page VI, "SAFETY RULES")
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2.7 Connection of peripherals

2.7.1 Selection of peripherals
The following peripherals are recommended for use in SIGMA iris Systems :
¢ Monitor
o Color Monitor : EUM-1491 A
The color monitor is directly included in factory.
¢ Video Cassette Recorders

8 PANASONIC SVHS AG 5700 E (PAL 220 V)
@ PANASONIC SVHS AG 5700 U (NTSC 110 V)

e Color Hardcopy Units
Q@ SONY UP 1800
o MITSUBISHI CP 700

¢ Black & white Hardcopy Units

Q@ SONY UP 890
o MITSUBISHI P 90

e Line Printers

@ Any character printer with serial interface

Before connecting any peripheral to the system, please read chapter IV "Compliance

with Standards” and V "Safety Rules".
For using any other peripherals than those above mentioned, please contact your local

service.
To get more information for using these peripherals, consult their proper user's

manual.
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2.7.2 Color Monitors

The high quality color monitor of SIGMA iris is a standalone 14 inch unit with a tilt
socket. The socket is a part of the monitor.
The video output of SIGMA iris features one port dedicated for a color monitor. The
available signals consist of red, green and blue video. The synchronization signals are
included in the green channel and on a separate TTL-level synchronization signal.

COLOR
MONITOR
EUM 1491A

' 4
VCR PRINTER KEYBOARD MONITOR COLOR
REMOTE PRINTER
TELECOMMANDE IMPRIMANTE CLAVIER MONITEUR IMPRIMANTE
MAGNETOSCOPE COULEUR

g

COULEUR  N/8  PRINTER  SORTIE

PRINTER REMOTE  IMPRIMANTE
TELECOMMANDE B VIOEO S~-VIDEQ
IMPRIMANTE

-

Figure 2-1 Connection of color Monitors

1) Reference 440 426 : signal cable for EUM 1491 A color monitor

Edit. : 1
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2.7.3 Video Recorder (VCR)

SIGMA iris can be connected to any PAL or NTSC compatible VCR’s with a

composite video input.

SIGMA_ iris features two BNC sockets for composite video input and output
respectively. In addition to this there is a 5 pole DIN socket for stereo sound recording

and play back.

2.7.3.1 Video/Audio : VHS

V(R PRINTER KEYBOARD MONITOR COLOR
REMOTE PRINTER
TELECOMMANDE IMPRIMANTE CLAVIER NOMITEUR IMPRIMANTE
MAGNETOSCOPE COULEUR
AUXILIARY SPEAKERS VCR AUOIO our
- | 0)©)©O
ALIMENTATION HWR-PARLERS o8 SORTE
NXLARE UADNETOSCOPE:
COLOR a/w aw our N
CoULEUR L PRINTER SORTIE  ENTREE
PRINTER REMOTE  IMPRIMANTE 4
TELECOMMANDE Ne VIDEC S~VIOEQ
IMPRIMANTE

N
N

VIDEO INPUT
ENTREE VIDEO [*
VIDEO OUTPUT
SORTIE VIDEO

VHS VCR
MAGNETOSCOPE VHS

1) Reference 862 169 :
2) Reference 862 169 :
3) Reference 866 679 :
4) Reference 418 013

Figure 2—-2 Connection of "VHS” VCR

videp cable for VCR (BNC/BNC)
video cable for VCR (BNC/BNC)
DIN/DIN audio cord for VCR
DIN/RCA audio cord for VCR

SIGMA iris 880 Operating Manual

Ref.: 461 768

Edit. : 1



2-10

INSTALLATION

2.7.3.2 Video/Audio : S—=VHS

SIGMA iris includes a Super-VHS interface which allows the user to perform high
quality record with S-VHS system.

VCR PRINTER KEYBOARD MONITOR COLOR
REMOTE PRINTER
TELECOMMANOE IMPRIMANTE CLAVIER NONITEUR MMPRIMANTE
MAGNETOSCOPE COULEUR

AUXILIARY SPEAKERS YCR AUDIO our N
POWER
AUMENTATION HAU-PALELRS oM SOE
AXLARE - MAGNETOSCOPE
COLOR v aw our
COULEUR N8

-] 2 2
L X
wd | 2 8%
g” S—VHS VCR
MAGNETOSCOPE S—VHS

Figure 2—3 Connection of "S-VHS” VCR
”~

1) Reference 441 562 : signal cable for VCR SVHS (Y/C)
2) Reference 441 562 : signal cable for VCR SVHS (Y/C)
3) Reference 866 679 : DIN/DIN audio cord for VCR
4) Reference 418 013 : DIN/RCA audio cord for VCR
5) Reference 441 937 : cable for VCR Remote Control & Status
The recommended "S-VHS” VCR is PANASONIC AG 5700 E.
This recorder includes a "SVHS ON/OFF" selector on its rear panel. Set this selector on
for SVHS operation.
To obtain the best performances use Super VHS Video Cassettes.

The switches "AUTO REPEAT”, "SENSOR RECORD” and "MODE LOCK” have to be set
"OFF". The switch "HIFI RECORD" must be set "ON".

Edit. : 1

Ref.: 461 768 SIGMA iris 880 Operating Manual



INSTALLATION

2.7.3.3 VCR Remote Control

The VCR PANASONIC model AG 5700 can be controlled from the SIGMA iris keyboard.
The VCR status is displayed on the SIGMA iris video screen.
See figure 2-3 for connection of the VCR Remote Control and Status.
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2.7.4 Connection of Videoprinters

The figure 2—-4 shows the connection of Videoprinters to the SIGMA iris system.
The input characteristic of videoprinter must be set to 75 .

COLOR
VIDEO PRINTER
IMPRIMANTE
VIDEO COULEUR UP-1800
| s5ets. e
COMMANDE E -
/N
VCR PRINTER KEYBOARD MONITOR COLOR
REMOTE PRINTER
TELECOMMANDE IMPRIMANTE CLAVIER MONITEUR INPRIMANTE
MAGNETQSCOPE COULEUR
AIJ:’I;IEA:Y SPEAKERS VCR AUDIO our N
ALMENTATION HWUT-FALERS SN SIRTE ENTREE
ASILIARE NACNETOXOPE
COLOR -74 ] -74. our N
COULEUR N8 PRINTER \, SORTIE ENTREE
PRINTER REMOTE § IMPRIMANTE
TELECOMMANDE N8 VIDEC S-VIDEQ
IMPRIMANTE
A4 \E
RCVMP
A\ "4 N/
38 59
E 3 z g
38 5 2 S8 | oy
z3 - U cal | st
w § g ¢ -
CP700\2 & BLACK & WHITE
COLOR VIDEO PRINTER
VIDEO PRINTER
IMPRIMANTE R & B
VIDEO COULEUR
Figure 2—4 Connection of Videoprinters
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1) Reference 442 127 : remote control cable for videoprinters type UP-1800

2) Reference 409 987 : video cable for color videoprinters

3) Reference 413 879 : remote control cable for B/W videoprinters

4) Reference 862 169 : video cable for B/W videoprinters

5) Reference 446 858 : remote control cable for videoprinters type CP 700
This configuration is recommended for the following color videoprinters :

SONY UP-1800
MITSUBISHI CP 700

and for the following Black & White videoprinters :

SONY UP 890
MITSUBISHI P90
Note

The color print remote control, from the SIGMA iris keyboard (PRINT COLOR key), operates with
the models mentioned above.

Color videoprinters CP 700 (or similar model) are controllable from SIGMA iris keyboard using
RCVMP interface and the specific cable, Ref. 446 858.

For other color video printers, the remote control can be directly connected to the "COLOR
PRINTER REMOTE" output.

Another videoprinter or VHS VCR can be connected to composite video output.
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2.7.5 Connection of Serial Line Printers

SIGMA iris includes a serial Interface designed for driving a Serial Line Printer. It is
available on the rear panel of the SIGMA iris System. The Serial Line Cable is installed
in Factory. An Adaptor Cable may be necessary for fitting the cabling or lengthening
the existing cable.

> { SERIAL LINE
PRINTER
TELECOMMANDE (MPRIMANTE CLAVIER MONITEUR IMPRIMANTE
MAGNETQSOOPE COULEUR

g

oo | |y 2 -

AUXLIARE WAGNETOSCOPE
COLOR N
COULEUR L] PRINTER  SORTIE  ENTREE

TELECOMMANDE e VIDEO S~VIDEQ

Figure 2-5 Connection of Serial Line Printer

1) Reference 442 135 : Serial Line Cable :
The cable is ended by a 25 pin female connector. It provides the same pin out
as a standard PC serial output.

2) Possible Adaptor Cable : this cable may be necessary depending on the printer
to be used.

CAUTION : Line Printer, as any other peripherals, must be supplied by the
isolated Power Output of SIGMA iris System to ensure the patient safety.
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