TECHNICAL MANUAL
METRON SPORTSONIC/SONIC

SP100/SP300

ULTRASOUND THERAPY UNITS
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SPECIFICATIONS

MAINS SUPPLY REQUIREMENTSS

Yoltage 1287248 VYolts AC
Freguency EEAE Hr
Fower ARVA

FLISED:

Frimary External 128V units 2 oof 18 S%20mm Delay DAZGE
Frimary External 248V units 2 oof B00ms S8 Delay DAZES
Secondary 2 oof 24 D26 MZEE

LILTRASDUND OUTRUT:

Freguysnoy 1.1 MHz +/- 18%

Outeut FowersDontinuous Modulation 1% Watts +/- 18% Maximum

Fower Intensity HMeter goourate to +/- 18% of Heading
for Qutput inp excess of 1 Hatt

VL TRADDUND MODULATION:

Modulation Modes Continuous
Fulsed

Fulszed Modulation

Futse Freguenoy HE Mz
Fulse Width 16 millisecaonds
Fulse Duty Cyole el
TREATHENT TIMER
Mawimum Treatment Time S8 Minutes
DIMENSIONS:
Width SEPmm
Height 1 28mm
figpth HEBmm
WEIGHT
Facked 4,58k
Unpacked 4, d3kg
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2. INTRODUCTION

This Manual present 211 the relevent technical inforn 3t1an for the Metron
Sportsonic Witrasound Therapy Unit. The information is provided as & service
to medicals paramedical: enginesring and technical pers fnel, This information
is intended for the fair purposes of valuastions maintenance and repair of the
Metron Sportsonic Unit. Refer to the Metron Sportsonic Opsrator Manual for
gperator information.

A1 schematic diagrams are described. Necessary preventive maintenance
and calibration adjustments are presented in tabular step~hy-step formatb.
Fecommended slectrical safety inspection procedures are discussed, Al
schematics and parts list information is provided,

While every attempt has been made to snsure that this Manual is accurate and
complete: no respansiblity is taken for any errors or omissions. Specifications
and component types are subject fto change without notice.

The Zportsonic generates continuous or pulsed wave ultrasound. the ultrasonic
transducer in the treatment applicator is driven by an approximately sinussidal

voltage generated by a 1.1 MHz osciliator and tuped power amplifier.

The transducer voltage amplitude determines the output ultrasonic power.

the transducer voltage amplitude is controlled by the power supply voliage to
the tunsd power amplifier - output ultrasonic power is proportional to the
sauare of the power supply voltage.

it a generated by a monolithic switch-mode voltage

The power supply vo

regutator,

1t
€3

ot
£

The machanical timer allows 2 maximum of 38 minutes treatment time to be

&
sglected and incorporates a DPDT switch to switoch mains power onloff.

]
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2 SCHEMATIC DIAGRAM DESCRIPTIONS

F.1 MAIN PRIMTED CIRCUIT BOARD

ERX]

1.1 DECTLLATOR TRANSDUCER DRIVER

Trasistor 01 and A”’ariated components for a 1.1MHz sinswave osoillator.
Trasistor @1 operates in common hase configuration with emitter drive. Fositive
feedback: to maiﬁtazn gsciliations to the smitter from the collector is derived

from & capacitive voltage divider formed by capacitors CF and C4, Thess
capacitors: together with the tuned transformer T1: largsly determine the
frequency of gsciliation. Transistor §2 is switched by the GATE signal from the
pawer supply transistor 84, This provides the pulsed ultrasound output modes
which is derived from the 38Mz mains freguency.

GF which operates in common

The pscillator output is huffered by transistor
i f one,

collector configuration with & voltage ga
Transistors §3 and 84 for a complementry emitter follower amplifier with a
voltage gain of one driving thn gate of transistor G5,

The power Mosfet 04 operates in common source configuration in class O mode as
a tuned powsr amp!iflefg The broadband low & transformer T2 and polystyrens
:ﬁpéezfﬁr@ D11 and C12 produce appropriate handpass characteristics and provide
mrpedance matching to the ultrasonic transducer. The power supply voltage teo
the power amplifier is generated by the switch mode regulator UZ. The oubput
ultrasonic powsr is propertional to the sauare of the power supply voltags.

p.a

1.2 POWER SUPFLY

The AL voltages fr

r mains step-down trasformer are full-wave rectifisd by
diode bridge BRI a

1

d are filtered by slectrolytic capacitors 13 and 214 to
produce two unregulated OO0 supplies: +44VD0 and +Z3V0O0, The +23VIHE unregulated
supply is regulated to +18VOD by linear voltage regulator U1, The +15VDO
regulated supply powers both oscillator/buffer circults and the pulsed mode
cirguits.
The +4&VD0 unreoulated supply is regulated to 8§ to +2ZBVOD by U2, The & to S5VIE
regulated supply powers the trapsducer driver power nm;ilfler.
The & to ZEVDD supply is controlled by the voltage divider network VRD and VRS

e
oy
]
e

The voltame regulator UZ is a2 monolithic power switching regulator capable of
delivering 2.34 at a2 voltage variable from 3V fto 48Y in step down
configuration. Regulator U2 features current Vimiting:s soft start and thermal
protection. Capacitor 017 determines the soft start time constant and the
average short circuit oputput current. The parallel RO netweork RIS and D18,
Determines the switching fregusncoy of approximately 188Kz, The paraliel/series
RO petwork consisting of RI4.C1% and C28 determines the regulation loop gailn
characteristics,

The junction of the resistor divider network VR and VRZ
fesdback input of UZy this voltage is compared with the 1
referance to control the switching duty cyole and the reg

iz connected to the
nternal 5.1V internal
ulated voltage.

The output intensity is controlled by sampling the output voltage VP from UZ.
Trim potentiometer VRY sets the mawimum output voltage . VRI controls the
Cutput from 3.1V to mawimum set by VRL.

F.1.3 0 OUTPUT INTENSITY METER

tput intensity meter is controlled by the current thre VRI and RIS,

The out
des D4 and U8 are used to linearize the meter soale.

D od

METRON SPORTSONIC TECHNICAL MANUAL Fage 5



4.1 I EMBLUING THE UNIT
Hisassembly and zsssembly of the unit should he
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Uit right side up an

Flave the front panel from
the bass panel: gently o
segcondary transformer lip
the two transformer o anid
withdraw the bhase pan

To remove the printed

-

T
138 )
5]
o
v
s
o]
w
“
[

8

A -
4.2.1 Eguipment Rsguired

£
%

3
£
2"
-
o
%]
1
T
=
temt
ok
=
A
b}
LK
=
5
T

!




ZTER FROCEDURE
Adiust all trim pote to mid position

K Zet operating controls: Timer?® 3

Moded caont.
Intensity i Maximum
4 Adjust oscillator coil T for mawimum reading on ulirasound
power meter
o Adjust VYRZ2 for 1% watts on ulirasound power meter
& Adiust VRZ for 15 watts on sportsonic intensity meter
7 Zelect pulsed mode confirm gutput dis 7.3 watts on ultrasound
poger meter +/-18%

frx]
g
i1
™

B k aund output at S-10-1% watts., Measured power oubtput
should not deviate from indicated power cutput on intensity
r by more than +/7-18% for outputs in excess of 1 watt,

4,3 ELECTRICAL SAFETY INSPECTION

it iz recommended that a program of regular and appropiate guality assurance
inctuding electrical safety inspections be instituted for this eguipment.
Imformation on the type and freaquency of testing may be obtained from locally
sublished standards. In Australias the relevent standards published by the
Standards Association of Australia ared

A @46 Guide to the safe use af glectricity in patient carse

A 5% NDefinitions and general reguirments for electrical materials and
gaguipment

AR IPeR-1981 Approval and test specification - transformers in electromedical

goguipment

Approval and test
general reguirment:
approval and test specification -~ ultrasonic therapy equipment

Iy

Acceptance testing and in-service testing electromedical sguipment

pecificati

i1 5

£im

i o~ slectromedical eguipment -

]

!.l T

A%

& hospital bhiomedical enginsering department or a third party service
graganisation nominated by the manufacturer or distributor should be capable of
performing the necessary testing and test record documentation.

Frogrammed electrical safety inspections are recommended to confirm continued
ap erator and patient safety. Mandatory: statutory reguirments for electrical
fety inspections may also apply.
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TIMER

. O PULSED
F3 mn% 72015TW GATE
Fi e :
- — DA20S S00MA. M205 2AMP. D 0
. r oo 1 — 120AC 15V — FI.\LmS WH 05 2 t CONTINUOUS - o
= I J -  B— 56K G|} /VNosoen3 i “TIL 220
F2 TX4 i
o40v * DAR0S S00MA. FARNELL CAT NO.148/957 46v S !
o BRI BR3
oo = T s - Y
DHIEL 30 MIN. . v_ + fut &6 Riz SK6 '
0 o A R17 680 R Lw
Fa Ul A s
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v
— Ri6 680R
48v 120AC 15V | E— ui 7815 t_l
pDg TIL 222, I
1 I EE— 1 H
N +
RIB560R D3 IN4004 ~ Ci4 s i1
. 1000U/35V 470N 100N
U2 /.L4960 *
SWITCH MaDE :
REGULATOR D4 bs
SUPPLY L1 PES210S IN4004 INZSG/8BV2
oUTPUT YTYTY N NS
hll;w@ﬂ START % V)
+
J/mnmuum,« e 0SC_ GND COP F/B |+ e
/ ’ NM 03 —~ 2 (OUTPUT POWER ADJ. ) (SET METER)
HURI40 220U/63V|  220U/63V VRL 4 VR3
Ri3 25K VCU ‘A 20K3/4T
K7
— r48 Ri4 ——cao
aNe 15K 330PF

RiS
(SET MAX. POWER]
VR2 ﬁH_ 10K
+ 20K 3/4T
Ci8 )

1U/3sY
TANT.

TOSE 1MA.FSD

(oF

METRON  MEDICAL- AUSTRALIA PTY LTD
SPORTSONIC POWER SUPPLY.
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6. PARTS LIST

6.1 OSCILLATOR TRANSDUCER DRIVER

DRAWING REF. DESCRIPTION

D1 IN914 DIODE

C1,C3,C10 470Nf 50V CERAMIC CAPACITOR
c2,C9 100Nf 50V CERAMIC CAPACITOR
C4 1 0UF 35V TANTALUM CAPACITOR
C5 1IN2 50V POLYSTYRENE CAPACITOR
Co6 10N 50V POLYESTER

Cc7 IN 50V CERAMIC CAPACITOR
C3 330P 50V CERAMIC CAPACITOR
C11,C12 INS8 630V POLYSTYRENE CAPACITOR
Q1,02 BC549 TRANS ISTOR

Q3 BD139 TRANSISTOR

Q4 BD14¢0 TRANS ISTOR

Q5 IRF540 TRANSISTOR

Q7 VNO1O6N3 TRANS ISTOR

R1,R4 100R IW CARBON RESISTOR 5%
R2 10K 1/4W CARBON RESISTOR 5%
R3,R9 470R  1/4W CARBON RESISTOR 5%
RS 330R  1/4W CARBON RESISTOR 5%
R6 56K 1/4W CARBON RESISTOR 5%
R7 120K 1/4W CARBON RESISTOR 5%
R38 1K 1/4W CARBON RESISTOR 5%
4 FERRITE BEAD 35-002-31

5 TERMINAL BLOCK 950TDS-03

* HEATSINK 7025

- . PAGE 10
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6 PARTS LIST

6.2 POWER SUPPLY
DRAWING REF. DESCRIPTION QTY .
BR1 BR34 BRIDGE RECTIFIER 1
Cc13,C14 1000UF 35V ELECTROLYTIC CAPACITOR 2
C15 470NF 50V CERAMIC CAPACITOR 1
C16 100NF 50V CERAMIC CAPACITOR 1
c17 202 35V TANTALUM CAPACITOR 1
C18 2N2 50V POLYESTER CAPACITOR 1
C19 1UF 35V TANTALUM CAPACITOR 1
Cc20 330PF 50V CERAMIC CAPACITOR 1
Cc21,C22 220 65V ELECTROLYTIC CAPACITOR 2
D3 MUR810 SCHOTTKY DIODE 1
D4 ,D9 IN4004 DIODE. 2
D5 IN756 ZENER DIODE 8V2 500MW 1
D6 ,D7 TIL220 RED L.E.D. 2
D8 TIL222 GREEN L.E.D. 1
F1,F2 DA205 500MA DELAY FUSE 2
F3,F4 M205 2AMP FUSE 2
L1 PE 92105 TORROIDAL INDUCTOR ‘ 1
M1 TD66 IMA PANEL METER 1
Q6 VNO106N3 TRANSISTOR 1
R10 56K 1/4W CARBON RESISTOR 5% 1
R11,R12 5K6 1/4W CARBON RESISTOR 5% 2
R13 4K7 1/4W CARBON RESISTOR 5% 1
R14 15K 1/4W CARBON RESISTOR 5% 1
R15 10K 1/4W CARBON RESISTOR 5% 1
R16,R17 680R 1/4W CARBON RESISTOR 5% 2
R18 560R 1/4W CARBON RESISTOR 5% 1
SW1 C & K TYPE NO.7201SYW TOGGLE SWITCH 1
TX1 FARNELL CAT. NO. 148/957 TRANSFORMER 1
TIMER DIEHL 30 MIN. MECHANICAL TIMER 1
Ul 7815 15VOLT LINEAR REGULATOR
U2 L4960 SWITCHMODE REGULATOR : 1
VR1 25K "A" VCU POTENTIOMETER 1
VR2 20K 3/4T TRIM POTENTIOMETER 1
VR3 20K 3/4T TRIM POTENTIOMETER 1
TERMINAL BLOCK 950TDS-03 1
* HEATSINK 7025 1
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