**GENERAL SPECIFICATIONS



SSD-680EX SPECIFICATIONS

Scanning method:

Display mode:

Memory capacity:
Display gray shades:
Connectable probes :

Number of probe connectors:

Viewing monitor:

Preset function:
Annotation presetting :
Image polarity:

Video output:

Power requirement:
Dimensions:

Weight:

Safety regulation:

Environment Requirements

GENERAL SPECIFICATIONS

Electronie convex sector scanning

Electronic linear scanning

Electronic steered linear scanning

B (Multi-image display (2B, 3B or 4B) is possible.)
Flow B (color blood flow display in B-mode image)
B/M, B/PW Doppler simultaneous display and
Flow B/PW Doppler simultaneous display

M

Doppler (PW or CW)

512 x 512 x 234 bit

256 display levels

26 kinds

For electronic multi-crystal probe : 2 connectors
For independent probe : 1 connector

10 or 12 inch RGB color monitor

(monitor size is depending on the country)

Up/down, swivel, tilt are possible

5 kinds, user programmable

Possible up to 40 wards.

Positive (white on black) or negative (black on white),
selectable on M-mode and D-mode image A

525 lines / frame, NTSC 3.58 or

625 lines / frame, PAL

100 / 115 / 220 Vac +10%, 50/60 Hz,

Approx. 1000 VA

Approx. 54 em (W) x 91 em (D) x 146 to 168 em (H)

(10 inch monitor type)

Approx. 155 kg (10 inch monitor type)

Complies with IEC 601-1 Class 1, Type BF

In operation
Temperature : + 10 to + 40 degrees C
30 to 75 %

Relative humidity : (No condensing)

In storage

Temperature : - 10 to + 60 degrees C

30t0 95 % (No condensing)
700 to 1060 mb

Relative humidity :
Atmospheric pressure :



IMAGE ADJUSTMENT AND PROCESSING

B-mode image
Gain ¢
STC :
Contrast :
Image processing :

Color flow image
Gain:
Image processing :

M-mode image
Gain :
STC :
Contrast :
Image processing :

Doppler-mode image
Gain ¢ s
Image processing ¢

Continuously variable between 30 and 60 dB

11-point slide control (common to M-mode)
Changeable in 7 steps

GAMMA 4 types (B&W image only)

(independent between viewing monitor and optional

photography unit)
Preprocess Enhance 4 kinds (RELEEF)
Postprocess - Enhance 4 kinds

(common to M-mode and D-mode)
Frame correlation ON/OFF

AGC changeable in 10-stage

FTC

Continuously variable

Frame correlation ON/OFF

Color line density changeable in 2 steps
Rejection: 0/ 32 ~ 16 / 32 tones, changeable

Continuously variable between 30 and 60 dB

11-point slide control (common to B-mode)"
Changeable in 7 steps

GAMMA 4 types (B&W image only)

(independent between viewing monitor and optional
photography unit)

AGC

FTC

Echo erase

Continuously variable in 7-stage
GAMMA (B&W image only)
(independent between viewing monitor and optional

‘photography unit)

Gain: Changeable in 7 steps
Rejection: 0/ 32 ~ 16 / 32 tones, changeable



B-mode SPECIFICATIONS

Image magnification
Linear/convex sector:

Zoom :

Frame rate :
Image scroll (up/down)
Focal points
In transmission:
In reception:
Image orientation:

Physiological signal display:

- M-mode/DOPPLER-mode

Display method:
Scrolling speed:

Physiological signal display:

x0.7, x1, x1.5, x2, four steps changeable
Up to x2 {magnification range dependent)
(B and Flow B mode only)

Max. 25 frames / sec.

Ayailable

Max. 4 points -

16 points

Laterally and longitudinally changeable
ECG

SPECIFICATIONS

Scrolling
Approx. 2, 4, 8, or 16 seconds/screen selectable
ECG

CONVEX SECTOR IMAGING

Scanning angle:

Probe frequency:

Focusing method:

L 3

LINEAR IMAGING

Scanning width:

Probe frequency:

Focusing method:

Max. 90 degrees (probe dependent)
3.5 to 7.5 MHz (probe dependent)
* Probes are multi-frequency type.
The indicated frequency is the dominant one.

Full-range real-time dynamic focusing

Max. 97mm (Probe dependent)
3.5 to 7.5 MHz (probe dependent)
* Probes are multi-frequency type.
The indicated frequency is the dominant one.

Full-range Real-time Dynamic Focusing



SPECTRAL DOPPLER FUNCTION

Doppler method:

Usable probe:

PW/HPRF PW:

Cw:
Display mode:
Doppler analysis method:
Doppler reference frequency:
Analysis rate: :
PW Doppler velocity range :

CW Doppler velocity range :

Base line sift:
Spectrum inversion:
Wall motion filter:
Pre-compression curve:
Sample volume size:
Angle correction :

Pulsed wave Doppler/HPRF pulsed wave Doppler
Continuous wave Doppler

Linear / Convex sector probe

Independent probe

Power spectrum

FFT (Fast Fourier Transformation)

2/2.5/3.5/5 MHz (probe dependent)

1 kHz to 25 kHz

+5cm/s ~

(Reference frequency TMHz, PRF 1 kHz, Angle correction 0°)
+273 em/s 5.4 uls

(Reference frequency 3.5 MHz, PRF 25 kHz, Angle correction
80°) ;
+5cem/sto+ 10 or - 10 m/s

(Reference frequency 2 MHz)

Possible to shift in 64 steps up to double in both directions
Possible (upside down)

50/100/200/400/800 Hz changeable

Low, mid 1, mid 2 or High, changeable

1/2/3/5/10 mm

Available on B-mode image

COLOR DOPPLER FUNCTION

Use of color:

Gradation :

Color Display Mode :

‘Color Invert
‘Wall motion filter:
Color Velocity Range:

Analysis rate :

Color Filter:

Color Edge :

Color Display Area :

Red: Toward flow

Blue: Away flow

Green : Turbulence (dispersion)

64 (32 each for red and blue)

16 for green

Velocity / variance display 2 mode

Velocity enhance dislpay 2 mode

Variance display

Available

4 types .,

* 4 cm/s (Reference frequency 5 MHz, PRF 0.5 kHz) ~
+131 cm/s (Reference frequency 3.5 MHz, PRIF 12 kHz)
1kHz~12kHz

Low, mid 1, mid 2 and high, 4 steps changeable
‘White on / off, color on / off

80, 50, 35 and 25% of the display width or
display angle of B-mode image are selectable.
Display range is movable in the horizontal
direction.

Display area in the depth direction is adjustable.

Color display area follows the sampling point
of PW Doppler.



PHYSIOLOGICAL SIGNAL DISPLAY FUNCTION
Model PEU-680 (OPTIONAL)

Display signal = ;

ECG: On B mode and M mode
Display position

Possible to move with the knob : On M mode only

ECG synchronized display: 1 time phase possible



MEASURING AND CALCULATING FUNCTIONS

On B-mode image:

On M-mode image:

‘Doppler :

Report functions :

Distance (4 channels)

Area and circumference by either ellipse or
trace method (4 channels)

Volume (4 channels)

Ratio

Percent stenosis

LV function (LV-AL)

Gestational age (Cambel, Hannsmann, Tokyo university,
Osaka university, USA)

Fetal weight

Histogram by either box or trace method (2 channels)

Depth

Time interval

Velocity

Heart rate

LV function (Teichholz, Pombo)

“Velocity (4 channels)

Acceleration (4 channels)
Average flow ve'locity (4 channels)
Yalve area
Peak velocity, Peak pressure gradient,
Mean velocity, Mean pressure gradient,
Time to peak, Acceleration, Flow time
Pressure half time, Mitral / Tricuspid valve area
PV (peripheral vessels) analysis
Pulsatility index / Purcelot index
Stroke volume
Cardiac output
Ejection time, Cross sectional diameter,
Cross sectional area, Stroke volume,
Heart rate, Cardiac output
(Measurement unit can be selected from among m/s,
cm/s, and kHz.)

OB report function available
Interface with OB500 (Digisonics' Fetal Growth Analysis
System)



CHARACTER DISPLAY

ID (Patient-identification number) : 5
8 characters x 4 lines

Date and time : Automatically displayed

Focal point ¢ - Automatically displayed (F1, F2, F3, F4 and broad)

Probe frequency : Possible to display automatically

Gain value : Automatically displayed .

Heart rate : Automatically displayed when ECG is displayed (ECG
: display unit is optional. ) '

ECG synchronized timing : Automatically displayed when ECG synchronizing

function is set. (ECG display unit is optional. )

Doppler velocity range : Automatically displayed
Character display within image area :
‘ Maximum 48 characters x 34 lines
Hospital name display area (text retention area) :
50 characters
Measurement value : Automatically displayed
Image scrolled position ¢ Automatically displayed
Gray scale & Color bar : Automatically displayed
Others : Automatically displayed items :

Distance scale mark, image orientation mark,
M-mode sampling cursor, M-mode time mark
Possible to display automatically items :
puncture guide Tine, body mark

X The specifications may be subject to change without notice for improvement. -

R



**SYSTEM STRUCTURE
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SYSTEM CONFIGURATION FOR 55U-68UEX
SSD-680EX STANDARD COMPONENTT}

AL USIT

VIEWING COLORMONITOR 10-Inch or 12-Inch (dapending on the country)
ELECTRONIC CONVEX SECTOR PROBE UST-959-3.5 (*3.5MHz / 60deg/ 60mmR)
ULTRASOUND GEL GEL-SCAN-PS (300g)

ACCESSONIES

e mw.«;avwms

m-rr‘ Bk (*3.5MHz / 90deg./ 14mmR)UST-965-3.5

MP-2413C

Abdomen, 0B / GYN, Heart (*3.5MHz / 90deg/ 20mmR) UST-966-3.5
OB/ GYN /IVF (Transvaginal) (*SMHz /90deg/ 14mmR) UST-964P-5
Neurosurgery (*SMHz / 36deg/25mmR)  UST-961-5
Transesophegeal (*SMHz / 36deg/2SmmR) UST-962-5
Neonatal head (*SMHz /90deg/ 14mmR) UST-967-5
Neurosurgery (*SMHz / 65deg/20mmR) UST-969-5
(*7.5MHz / 65deg/20menR) UST-970-7.5
(°7.5MHz / 65deg./20mmR) UST-985-1.5
Neurosurgery (burr-hole puncture) (*SMHz / 50deg/ 7TmmR)  UST-968P-5

MP-24148

RB-945BP

MP-2391

MP-2413C

INSTRUMENT

End-fire transrectal puncture (°SMHz /90deg / SmmR)  UST-667P-S
| Peripheral Vasculaer (°7.5MHz / 30 deg / 60mmR) UST-958-7.5

(°3.5MKz/97mm)  UST-5042-3.5

(*3.5MHz / B0mm)  UST-5043P-3.5

(*SMHz / 60mm) UST-5817-5
Periphersl Vesculer®® (*7.5MHz/ 38mm)  UST-5518-7.5

ECM-6

imteroperation (T-shepe) (°7.5MHz/60mm) UST-576T-7.5

MP-2448

Semsll part (*7.5MHz /60mm) UST-577-7.5

MP-2463

Steered Bnear for Peripheral Vascular (*7.5MHz /3Smm) UST-5525-7.5

MP-2456

Leperoscopic (°7.5MHz/38mm) UST-5S23L-7.5

SUPER MIGH DENSITY CONVEX SECTOR/LINEAR PROBE
Prostete Sector:  (*SMHz/90deg/ 9mmR)

SURGIPORT  10mm stopcock

| (Transrectal /bi-plane) Linear:  (* 7.5MHz/38mm) UST-666-5/7.5

3 INbEPENDENT CW DOPPLER PROBE
"Mz UST-2262-2
SMHz Work In progress

-Type 331TW

NTSC:  EMU-700 NTSC:  $52-700
EMU- 700€ PAL:  S$SZ-700€

Video Tepe Recorder NTSC:  $VO-9S00MD
PA

Type 339TW

ACR-CA7S15-35

SVRM-100

SVAC-100

°°  Reguives Eche coupler, model ECM-6 for periphersl vasculer Doppler meging.

*  Prebes cre medth-Irequency type snd the indk d fr y b the & one.

2 The symem configan stion mey be subject 10 chenge, without notice for improvement. Plesse confirm the latest configuration with Aloks Co., Ltd.




SYSTEM CONFIGURATION FOR SSD-680STD

SSD-680STD STANDARD COMPONENTS |

MAIN UNIT -

VIEWING COLOR MONITOR 10-Inch or 12-inch (depending on the country)
ELECT! RONIC CONVEX SECTOR PROBE -3.5 ('3 SMiz / 60deg/ 60mmR)
ULTRASOUND GEL

< (*SMHZ 748 deg7 40mmR)TUST.960-5 Gt Be A Lo LR
Hesrt (*3.5MHz / 90deg/ 14mmR) UST-965-3.5 ; 5 b MP-2413C
Abdomen, OB / GYN, Heart (°3.SMHz / 90deg/ 20mmR) UST-966-3.5 Sunctu p MP-24748
08/GYN/IVF (Transvaginal) (*SMHz /90deg/ 14mmR) UST-964P-5 : MSUP
Neurosurgery (°*SMHz / 36deg/25SmmR)  UST-961-5 e e ;
Transesophegeal (*SMHz / 36deg/2SmmR) UST-962-5
Neonsta! hesd (*SMHz /90deg/ 14mmR) UST-967-5 ¢ MP:2413C
Newosurgery (°SMHz / 65deg20mmR)  UST-369-5 ma
Neurosurgery, Peripheral Vascular (°7.5MHz / 635deg/20mmR) UST-970-7.5
Interoperation (I-shepe) (*7.5MHz / 65deg/20mmR) UST-985-7.5
Neurosurgery (burr-hole puncture) (*SMHz / SOdeg/ 7TmmR)  UST-9680-5
End-fire transrectal puncture (°SMHz /90deg/9mmR)  UST-667P-5
Peripheral Vascular (*7.5MHz / 30deg / 60mmR) UST-958-7.5

MP-2391

m-nm BOPTY'D INSTRUMENT
I{ Rbber boots B-665P

31 SUPER HIGH DENSITY ELECTRONIC LINEAR PROBES
1 Gemeral sxdomen (°3.5MHz/97men)  UST-5042-3.5
} Puncture (°3.5MHz /80mm)  UST-5043P-3.5
Pediatrics (*SMHz /60mm)  UST-5817-5
Peripheral Vesculer®*® (*7.5MHz / 38mm)  UST-5518-7.5 . pler for PV Doppler ECM-6
Interoperation (T-shape) (*7.5MHz/60mm) UST-576T7-7.5 mﬁg Puncture adaptor MP-2448
Small pert (°7.5MHz /60mm) UST-577-7.5 ﬁ“ﬁ“ Water bag MP-2463
Steered lineer for Peripheral Vascular (*7.5MHz / 35mm) UST-5525-7.5 ? Puncture adaptor MP-2456
(‘7 mlsamm) usr $523L-7.5

—

SURGIPORT  10mm stopcock

SUPER HIGH DENSITY CONVEX SECTOR/LINEAR PROSE
Sector:  (*SMMz / 30deg./ SmmR)
Uinesr:  (° 7.5MHz / 38mm) UST-666-5/7.5

BL-664
FS5/16

“2MMz  TUST-2262-2
SMiz Work ln progress

TE-36A
TE-1023
TE-10235

v

Pduoldllwmm Type 331TW

g 3 : SR s 25 SRR ™ Polatoid color film Type 339TW
=P $52-203 fixture m-rxm-s Colot Poluo!d umeu unit 3Smm SLR camera adaptor  -ACR-CA7515-38

EMU-700
EMU- 700€

SVRM-100
SVAC-100

MP-2345
l' X ID'

Externel 12-4nch color monitor 110 ~120V: PVM-1342Q 5
220 ~ 240V: rvm-tuzw_ |

°  Probes ave multi-frequency type snd the indicsted free y b the & one.
°°  Reguives Eche coupler, model £CM-6 for pevipher sl vesculer Doppler meging.
°°°  The sywewm configuvstion mey be subject 10 chenge, without notice for mpr . Plesse contirm the latest configuration with Aloks Co., Lid.




8SD-680STD” >>>>>>>>> SSD=680EX

UPGRADING

8SD-680STD
UGR=-680 STDV
DOPPLER KIT
CFM-680 STDV
COLOUR KIT
8SD-680EX




**APPLICATION CONFIGURATION



*# APPLICATION CONFIGURATION:

RADIOLOGY

OBSTETRICS /GYNAECOLOGY
VASCULAR LABORATORIES
SURGERY

UROLOGY



A. CONFIGURATION FOR

RADIOLOGY :

1. UST - 959 - 3.5 (standdard probe,60deg,60mmR convex sector)

Application: -

2. UST - 960 - 5.0 (

Application: -

3., UST. = 577 = 7.5 (

Application: -

general abdominal

48deg,40mmR convex sector)

kidneyscanning ( within 8cm depth)
superficial abdominal organs
pediatric abdominal

small adults abdominal

deeper peripheral vascular imaging

60mm linear)

thyroid
testis
breast
appendix
muscles
shoulder
tendons
menisci
hip angle

4. UST - 5525 - 7.5 ( 38mm linear, 15deg steered linear)

Application: -

superficial peripheral vascular scanning
alternative probe for small parts ( no.3)

5. UST - 576T - 7.5 (60mm, T - shape linear)

Application: -

6. UST - 966 — 3.5

Application: -

intraoperative for liversurgery,pancreas
surgery etc.

alternative probe for small parts imaging
appendix, thyroid, muscles, tendons

( 90deg,20mmR convex sector )

abdominal intercostal scanning



L )

B.CONFIGURATION FOR OBSTETRICS AND GYNACOLOGY:

1. UST - 959 - 3.5 ( 60deg,60mmR convex sector )

Application: - general gynaecology and obstetrics

2. UST - 5042 - 3.5 ( alternative for doctors who prefer
linear probe 97mm linear)

Application: - general gynaecology and obstetrics

3. UST = 964P = 5 ( 90 deg, 14mmR convex sector)

Application: - transvaginal

- early pregnancy
tumorvascularisation
- IVF - application

4. UST - 960. -5 ( 48 deg, 40mmR convex sector)
Application: - early pregnancy

- higher resolution images for
structures within 10 cm

5. UST - 966 - 3.5 ( 90deg,20mmR convex sector)
Application: - fetal cardiology
Note: - This probe offers higher frame rate compared with

the UST - 959 - 3.5 in CFM - imaging.
- B - mode quality is decreased



C. CONFIGURATION FOR
1. UST - 5525 -7.5 (

Application: -

255UST 2= 960 =~ 5.0 i

Application: -

3. UST =970 = 7.5 (

Application: -

VASCULAR LABORATORIES:

38mm linear, 15 deg steered linear)
superficial peripheral vascular imaging
femoral bypasses, shunts)

48deg, 40mmR convex sector)

deeper peripheral vascular imaging
DVT imaging
pelvic vascular imaging

65deg, 20mmR convex sector)

suitable probe for better approach
in carotid imaging (origin and higher
located internal and external branches)



CONFIGURATION FOR SURGERY :

UST - 576T - 7.5 ( 60mmr T - shape linear)

Application:

UST —~ 985 = 7.5

Application:

UST =970 =" 7.5

Application:

UsT = 968P— 5.0

Application:

liversurgery and pancreassurgery

65deg, 20mmR finger type convex sector)
liversurgery and pancreassurgery

better approach
less resolution as UST - 576T - 7.5

65deg, 20mmR convex sector)
neurosurgery

vascularsurgery, for example checking
grafts

50deg, 7mmR convex sector)

burrhole‘neurosurgery
biopsy capability

For non - intraoperative imaging vascular application:

See configuration vascular laboratories

UST+=5523L .~ .

Application:

5

( 38mm linear, 10mm diameter,long type)
( length of probe 50,5 cm)

laparoscopic surgery

staging liver/pancreas pathology
evaluate gall bladder and hepatic ducts
during laparoscopic surgery



E. CONFIGURATION FOR UROLOGY:

1. UST - 959 - 3.5 ( 60deg,60mmR convex sector)
Application: - transabdominal scanning.

- kidneys
- prostate

2. UST - 666 — 5.0/7.5 ( 5MHz convex 90deg/9mmR)
- ( 7.5MHz linear 38mm )

Application: - transrectal biplane imaging of prostate
- transperineal biopsy capability

3. UST - 667P - 5.0 ( 90deg,9mmR convex sector endfire)

Application: - transrectal imaging with transrectal
: biopsy capability of the prostate



**NEW FUNCTIONS FOR OPERATION



**NEW FUNCTIONS FOR OPERiTION

* WALL FILTER

* LINE DENSITY

* VARIABLE SCANNING AREA

* HORIZONTAL FUNCTION IN COLOR AVERAGE
* VELOCITY RANGE SELECTION

* BODY MARKERS OPERATION

*  APPLICATION ( FLOW MENU )



WALL FILTER

The wall filters are used to eliminate unwanted signals from
Slow moving organs and strong reflecting structures such as
vessels walls. These unwanted signals causes color motion
artifacts.

On the SSD680EX we have developed a4 new 6 stage color filter.

Following options are available in the menu:

LOCATION
FLOW MENU

MENU PAGE-1

|

MENU FLOW 1 3 4 5 6
FILTER EXIT Low MID.1 MID.2 HIGH

i

Each sets the cut-off frequency of the low-cut filter as shown below:
LOW
Output
(ngr :
“Brightness)
T

For displaying the lowest detectable velocity in CFM imaging
we have to use the low setting.

To calculate the lowest detectable velocity we have a factor
0.12 for this low setting.

When we use a Pulse repetition frequency of 500 Hz ; We have
a cut off frequency of 60 Hz.

This a technical theoretical explanation. In reality it is
possible that we can display flow below this level. This
depends on the amplitude of the signals we receive.

—>| HIGH

Doppler shift
frequency —

(Flow velocity)



LINE DENSITY

FUNCTION

The LN DENS changes line density for color image.

I LOCATION I
FLOW

MENU PAGE-1

Each time the 5 switch is pressed, the line density for color image changes between
low (B/W 1 : color 1) and high (B/W 1 : color 2). (Standard setting is low.)

Low: Select low line density to observe large vessels.
When low line density is selected, smoothing is applied between adjacent
lines. Frame rate is higher compared to high line density.

_High: Select high line density to-observe small vessels.
When high is selected, smoothing is not applied.

Changing the line density will result in more precise, higher
resolution colour flow imaging.In small thiny vessels this

function can be useful to display these vessels as accurate

as possible.

This option will decrease the frame rates.Off course this can

be adjusted by correcting color average to low setting,flow display
on narrow setting and B/W display on 60% setting.



VARIABLE S8CANNING AREA IN B/FLOW MODE.

In the flow display menu is added a new function, B/W (6)

FLOW FLOW 1 3 % 5 6

DISP | —>| pispLAY WIDE NAR-LO NAR-HI B/W
1 2 3 4

Color flow

area

Changing the field of view will result in higher frame rates
and will result in reduced color motion artifacts. By pressing
switch 6 , the field of view will reduce 40%.




COLOUR AVERAGE

This function is related to the colour sensitivity. Increasing
the pulses per line will increase the accuracy of tre detection
of slow flows , but as it takes more time to transmit more
pulses, the frame rate will be decreased.

In the menu we can see a new function:

I LOCATION I
FLOW

MENU PAGE-1

l MENU I COLOR 1 2 4 5 6
AVERAGE EXIT Low MID HIGH HORI

Horizontal smoothing ( 5) is added. This function will not give
just vertical smoothing as on the spatial fllter, but also
horizontal smoothing.Both function works as noise rejection.
Spatial filter works as signal selection , so sometimes weak
signal will drop out.

The hori averaglng works as signal averaging , so signal drop
out will be minimum.



VELOCITY RANGES

More steps in velocity ranges are available now. Previously
we had just one step between 6 - 22 cm/s, (llcm/s)
- This is a example for the 3.5 Mhz probe with 15cm depth range.

Now we can use following steps: - 6 cm/s
- 8 cm/s
- 11 cm/s
- 14 cm/s
- 16 cm/s
- 22 cm/s
- 32 cm/s
- 44 cm/s
- 65 cm/s
- 88 cm/s

Automatically depthrange is decreased, when we select higher
prf. This has been done to achieve higher frame rates.



B-MODE IMAGING
Useful Functions

Body Mark Display

<Function>
Displays a body mark suitable for the object of diagnosis.
There are 19 body marks which fall into four groups. (See next page for the figures.)

<Use>
BDY-MK (BODY MARK)
MENU e s —_— g —_— i) = —> BODY MARK
NEXT NEXT CATION | Bpy.MK

a. Select 2 BODY-MK in the INDICATION menu. The BODY MARK menu below will
be displayed.

BODY MARK 1 2 3 4 5 6
EXIT ABDOMEN OB/GY HEAD BREAST NEXT

A
b. Select the body mark group you want from the above menu and press the };{
switch.

The first body mark of the group is displayed at the.lower left of the sereen.

< x>

For example, when ABDOMEN is selected, the above figure appears.



B-MODE IMAGING
Useful Functions

To display another body mark:

Using the trackball, move the probe mark to the extreme right. Then roll the trackball
furthermore. The body mark changes as shown below. '

o Turning the trackball left changes the body mark in reverse.
L Turning the trackball up or down changes the body mark group as shown below.

e ek el Bel e
w
g § G —

W(_, e it

:

HEAD 2
. =

BREAST
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B-MODE IMAGING
Useful Functions

Probe Mark Setting
The probe mark is useful for keeping track of where the probe is being 9)(\
applied. Y
<Use>

a. Select a body mark suitable for the displayed image.
b. Roll the trackball to position the probe mark to an appropriate location.

c. Press the MARK REF switch to change the direction of the probe mark, if
necessary. Rolling the trackball to the right turns the probe mark clockwise.

Each time the MARK REF switch is pressed, steps b. and c. are altered.
[Note]

A body mark can be displayed regardless of image freezing.

<Erasing the body mark>

e Press the ‘4\4 switeh.
Y

NOTE: When the switch is not lighting press the switch twice to erase the body
mark.



APPLICATION

There are two selections available in the flowmenu. Generally
the received echo from cardiac cavity is stronger than from
bloodvessels in the abdomen. A change of the window of the
input signal to the colorcalculator is needed. Using cardio
setting for the abdominal application, you might lose the
signal of the weak echos. On the other hand overflow can
occur if abdomen setting is used in cardiac application!!!!!



** pPRESETTINGS



PRESETTINGS SSD 680 EX:

A. RADIOLOGY

GENERAL ABDOMINAL
KIDNEY vascularisation and other thiny vessels
AORTA

THYROID

B. OBSTETRICS AND GYNACOLOGY:

UMBILICAL CORD . ( use abdominal setting)

PLACENTAL FLOW , CEREBRAL BLOOD CIRCULATION
(”kidneysetting)

FETAL HEART

C. VASCULAR LABORATORIES:

LARGE VESSELS HIGH FLOWS (arterial flow)
ILARGE VESSELS LOWER FLOW (Vvenous flow)
SMALL VESSELS (arterial flow)

SMALIL VESSELS (venous flow)



Dop Control ( Abdominal )

Initialize Program
Vel.Range 2KH2Z 4KHZ 6KHZ 8KHZ
Filter EO_HZ 100HzZ 200HZ 400HZ 800HZ
Sample Vol imm 2mm 3mm Smm 10mm
Pre Comp low midi mid2 hig@
Reject (00/14)
Base Line low midl cent midh high
Invert norm invert.
Unit m/s cm/s KHZ
Flow Control ( Abdominal )
Program
Color disp v/varli V/Var2 Var V-Enhl V=Enh2
Vel Range 0.5KHZ 1KHZ 2KHZ 4KHZ 6KHZ
Filter Low Midi éé%é High
Col Avrg Low Eis High Hori
Col Rej (00,32) i
Disp Area wWide Midi Mid2 Narr
Area Lock Off On
Color edge Color-cut (25-63) White-cut (25-63)
Flow Enh Low 2 Lowl STD High1i High2
Frame Corr Off Low Mid high
Focus 1 2 3 4 Broad
Color Pol Norma; Invert
Spacial filter Off Low Mid High
Line density Low High o
Application Abdomen Cardio




Dop Control

Initialize Program
Vel.Range 2KHZ 4KHZ 6KHZ 8KHZ
Filter 50HZ 100Hz 200HZ 400HZ 800HZ
Sample Vol imm 2mm 3mm Smm 10mm
Pre Comp low midi mid2 high
Reject (00/14)
Base Line low midl cent midh high
Invert norm invert.
Unit m/s cm/s KHZ
Flow Control ( kidneys )

Program
Color disp V/Varil v/vVar2 var V-Enhl V-Enh2
Vel Range 0.5KHZ 1KHZ 2KHZ 4KHZ 6KHZ
Filter Low Midi Mid2 High
Col Avrg Low Mid High Hori
Col Rej (00,32)
Disp Area Wide Midi Mid2 Narr
Area Lock Off dn

Color edge
Flow Enh

Frame Corr
Focus

Color Pol
Spacial filter
Line density

Application

( kidneys )

Color-cut (25-63)

Low 2 Lowl

Off Low

17 2 ’

Normal Invert

Ooff Low

Low High
Ccardio

Abdomen

White-cut (25-63)

STD High1i High2
Mid high

3 E Broad
Mid High



Dop Control

Vel.Range
Filter
Sample Vol
Pre Comp
Reject
Base Line
Invert

Unit

Flow Control

Color disp
Vel Range
Filter

Col Avrg

Col Rej

Disp Area
Area Lock
Color edge
Flow Enh
Frame Corr
Focus

Color Pol
Spacial filter
Line density

Application

-( aorta )

Initialize | Program

2KHZ 4KHZ | 6KHZ 8KHZ
50HZ 100HZ 200HZ 400HZ 800HZ
ilmm 2mm 3mm EEE_ 10mm
low midi1i mid2 high
(00/14)
low midl cent midh high
norm invert.
m/s cm/s KHZ

Program
V/Vari V/¥ar2 Var V-Enhl V-Enh2
O.SKHZ 1KHZ 2KHZ 4KHZ EEEE
Low Midi Mid2 High FTL
Low Mid High Hori
(00,32)
Wide Midi Mid2 Narr
Off on

Color-cut (25-63) White-cut (25-63)

Low 2 Lowl STD Highi High2
Off Low Mid  high

o S 2 3 4 Broad
Normal Invert

Off Low Mid High

Low High

Abdomen Cardio



Dop Control k fetal heart )

Initialize ' Program
Vel.Range 2KHZ 4KHZ 6KHZ 8KHZ
Filter SOHi 100Hz 200HZ 400HZ 800HZ
S8ample Vol - 1mm 2mm | 3mm S5mm 10mm
Pre Comp low mid1i mid2 EEEE
Reject (00/14) S
Base Line low midl cent midh high
Invert _norm invert.
Unit m/s cm/s KHZ
Flow Control ( fetal heart )
Program
Color disp V/vVari V/vVar2 Var V-Enhl V-Enh2
Vel Range 0.5KHZ 1KHZ 2KHZ 4KHZ 6KHZ
Filter Low Mid1i Mid2 High 5 :
Col Avrg Low Mid High Hori
Col Rej (00,32) |
Disp Area Wide Midi Mid2 Narr
Area Lock Off O=n
Color edge Color-cut (25-63) White~-cut (25-63)
Flow Enh Low 2 Lowl 8TD High1i High2
Frame Corr Off Low Mid high
Focus 1 2 3 4 Broad
Color Pol ﬁormal Invert
Spacial filter Ooff Low Mid High
Line density Low High

—
—_—

Application Abdomen Cardio




Dop Control ‘( thyroid)

Initialize - Program
Vel.Range 2KHZ 4KHZ 6KHZ 8KH2Z
Filter 50HZ 100HZ 200HZ  400HZ 800HZ
.Sample Vol lmm 2mm | 3mm Smm 10mm
Pre Comp low midl mid2 high
Reject (00/14)
Base Line low . midl cent midh high
Invert norm invert.
Unit m/s cm/s KHZ
Flow Control ( thyroid)
Program
Color disp v/varl v/Vvar2 var v-Enhi V-Enh2
Vel Range 0.5KHZ 1KHZ 2KHZ 4KHZ 6KHZ
Filter Low Midl ' Mid2  High T :
Col AvVrg Low Mid High Hori
Col Rej ?;;,32)
Disp Area Wide Midi Mid2 Narr
Area Lock Ooff gg
Color edge Color-cut (25-63) White-cut (25-63)
Flow Enh Low 2 Lowl STD Highl High2
Frame Corr off - Low Mid high
_Focus 1 2 3 4 : Broad
Color Pol Normal —;nvert
Spacial filter off Low Mid High
Line density Low High

Application Abdomen Cardio




Dop Control ( fetal heart )

Initialize . Program
Vel.Range 2KHZ 4KHZ 6KHZ 8KHZ
Filter 50HZ 100HZ 200HZ 400HZ 800HZ
Sample Vol ~ lmm 2mm . 3mm 5mm 10mm
Pre Comp low midi mid2 high
Reject (00/14)
Base Line low midl cent midh high
Invert norm invert.
Onit m/s cm/s KHZ
Flow Control ( fetal heart )
Program
Color disp V/vVari V/Vvar2 Var V-Enhl V-Enh2
Vel Range ‘0.,5KHZ 1KHZ 2KHZ  4KHZ ~-6KHZ
Filter Low Midi Mid2 High
Col Avrg Low Mid High Hori
Col Rej (00,32)
Disp Area Wide Mid1i Mid2 Narr
Area Lock Off gi
Color edge Color-cut (25-63) White-cut (25-63)
Flow Enh Low 2 Lowl 8TD Highi High2
Frame Corr Ooff Low Mid high
Focus 1 2 3 4 Broad
Color Pol ﬁormal Invert
Spacial filter off Low Mid High
Line density Low High

—

Application Abdomen Cardio




Dop Control

Vel.Range
Filter
Sample Vol
Pre Comp
Reject
Base Line

Invert

Flow Control

Color disp
Vel Range
Filter

Col AvIg

Col Rej

Disp Area
Area Lock
Color edge
Flow Enh
Frame Corr
Focus

Color Pol
Spacial filter
Line demnsity

Application

(. large vessel, high flow)

Initialize Program

2KHZ 4KHZ EEEE 8KH2Z
S0HZ . 100HZ 200HZ 400HZ 800HZ
imm 2mm | EEE_ Smm 10mm
low mid1 mid2 _high
(00/14)
low midl cent midh high
norm invert.
m/s cm/s KHZ

(large vessel, high flow)

Program
v/Varl v/Var2 var Vv-Enhl V-Enh2
0.5KHZ 1KHZ “2KHZ -4KHZ -6KHZ
Low Mid1i Mid2 High
Low Mid High Hori it
(00,32)
Wide Midl Mid2 Narr
off on

Color-cut (25-63) White-cut (25-63)

—————— e e
Low 2 Lowl STD Highl  High2
Off Low gég high

1 2 3 4 Broad
Normal Invert

off Low Mid High

Low High

Abdomen Cardio




Dop Control « {Prge vessel, low flow)
Initialize . Program
Vel.Range 2KHZ 4KHZ 6KHZ 8KHZ
Filter 50HZ  100Hz 200HZ 400HZ 800HZ
S8ample Vol imm 2mm 3mm Smm 10mm
Pre Comp low mid1 mid2 high
Reject (00/14)
Base Line low midl cent midh high
Invert norm invert.
Unit m/s cm/s KHZ
Flow Control ( large vessel, low flow)
Program
Color disp V/Varl v/var2 var V-Enhl V-Enh2
Vel Range 0.5KHZ 1KHZ  2KHZ 4KHZ 6KHZ
Filter Low Midi Mid2 EHigh o
Col Avfg Low Mid High Hori
Col Rej (00,32)
Disp Area Wide ~ Mid1 Mid2 Narr
Area Lock Ooff On
Color edge Color-cut (25-63) White-cut (25-63)
Flow Enh Low 2 Lowl STD Highi High2
Frame Corr Off Low Mid high
Focus 1 2 3 4 Broad
Color Pol Normal Invert
Spacial filter Off Low Mid High
Line density Low High

Application Abdomen Cardio




Dop Control ‘( small vessel, high flow)
Initialize ' Program
Vel.Rande 2KHZ 4KHZ 6KHZ 8KHZ
Filter 5032 100H=z 200HZ 400HZ 800HZ
Sample Vol imm 2mm 3mm Smm 10mm
Pre Comp low mid1i mid2 high
Reject (00/14)
Base Line low midl cent midh high
Invert norm invert.
Unit m/s cm/s KHZ
Flow Control ( small vessel, high flow)
| Program
Color disp Vv/Vari V/Var2 Var V-Enhl V-Enh2
Vel Range 0.5KHZ 1KHZ 2KHZ  4KHZ 6KHZ
Filter Low Mid1i Mid2 High i
Col Avrg Low Mid High  Hori
Col Rej (00,32)
Disp Area Wide Midl Mid2 Narr
Area Lock Off On
Color edge Color-cut (25-63) White-cut (25-63)
Flow Enh Low 2 Lowl STD Highl High2
Frame Corr Off Low Mid high
Focus 1 2 2 4 Broad
Color Pol Normal Invert
Spacial filter off Low Mid High
Line density ;:; High

Application Abdomen Cardio




Dop Control

Vel.Range
Filter
Sample Vol
Pre Comp
Reject
Base Line
Invert

Unit

Flow Control

Color disp
Vel Range
Filter

Col Avrg
Col Rej
Disp Area
Area Lock
Color edge
Flow Enh
Frame Corr

Focus

(.small vessel, low flow)

Initialize Program

2KHZ 4KHZ 6KHZ 8KHZ
S50HZ IOOHZI 200HZ 400HZ 800HZ
imm 2mm - 3mm Smm 10mm
low midi1i mid2 high
(00/14)
low midl ceﬁt midh high
norm invert.
m/s cm/s KHZ

( small vessel, low flow)
Program

V/vVari V/Var2 Var V-Enhl ¥-Enh2

0.5KHZ 1KHZ 2KHZ 4KHZ 6KHZ s
Low Midi Mid2 High =

Low Mid High Hori

(00,32)

Wide Midi Mid2 Narr

Off 23

Color-cut (25-63) White-cut (25-63)

Color Pol

Spacial filter

Line density

Application

Low 2 Lowl STD High1 High2
Off Low Mid high

b £ . 2 3 4 Broad
Normal Invert

Off Low Mid High

Low gigg

Abdomen

Cardio
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Section 9  Adjustment procedure

General

Adjusters shown in this section are used for direct adjustment of ultrasonic image it
self.

Precautions

In order to prevent occurrence of secondary trouble incidental to mis-adjustment,
every work according to the adjustment procedure described below should be
performed only by highly educated and skilled persons who have attended a training
course approved by ALOKA.

When performing actual adjustment work, give care to the following points:

(1) Do not start working hastily soon after turning on the power switch
, but wait for a time until the equipment warms up satisfactory.

(2) When adjusting variable resistor s, take care not to exert undue
force on PCBs.

(3) With advance in S.M.T. (Surface Mount Technology), some
variable resistors actually mounted may be size smaller than
before. When adjusting those small variable resisters,be sure to use
screwdrivers well fitting in with those resisters.

(4) Never temper with any variable resistors or variable inductance other than
variable resistors specified in this section. Careless tempering with may result

in a state hard to restore the normal condition .

Tolls and Measurers
The prepared tools and measures are following

1. Oscilloscope

Sensitivity : 5mV/div
Frequency width : DC~50MHz
Input voltage . more than 400V

2. Digital Volt mater
Range :  ACV, DC, DCA, Q

3. Probe
Convex ;. UST-959-3.5

4. Screwdriner For + M3 screw
For adjustment screw driver

5. Extension board . EP-2351



Section 9 Adjustment procedure

9-4 Adjustment
All of the adjustment should be done with Convex probe “UST-959-3.5%.

° EP-3265*-3 MAIN CONTROL
To make setting of the GAIN knob and indication on the TV monitor

appropriate.
For adjustment, Menu “CHARACTER DISP” is ON

° EP-3265*-3 MAIN CONTROL

To set the echo erase of echo erase limit to an appropriate value.
For adjustment, “Measurement Function X “is ON.

[«

EP-3463* VBPF & GAIN CONTROL

To make the continuity smooth in depth direction of ultrasound image.

° EP-3459* Rx FOCUS

To make the continuity smooth in depth direction of ultrasound image.

° EP-3463* VBPF & GAIN CONTROL

To perform internal adjustment of GAIN and STC so that the acting range of the
GAIN and STC knobs on the panel can be calibrated.

° EP-3463* VBPF & GAIN CONTROL

To perform internal adjustment of GAIN and STC so that the acting range of the
GAIN and STC knobs on the panel can be calibrated.

° EP-3461*-* MAIN AMP & COLOR ITF
To set the noise level of ultrasound image to an appropriate value.
° EP-3461*-* MAIN AMP & COLOR ITF

To set the base level of FTC to an appropriate value.

° EP-3463* VBPF & GAIN CONTROL

To minimize the change of actual echo in thevmonochrome picture when B-mode Flow
is ON.



Section 9  Adjustment procedure

° EP-2729* A/D D/A
To set the REC VIDEO and CAMERA B/W VIDEO to an appropriate level.
° EP-3443* VIDEOILT.F.

To set the out put signal from the external out put terminal to an
appropriate level



Section 9 Adjustment procedure

9-4-1 EP-3265*-* MAIN CONTROL

i Purposeof | To make setting of the GAIN knob and indication on the TV monitor
i Adjustment : appropriate.

feeeeeeeend Por adjustment, Menu “CHARACTER DISP” is ON.

Item Condition Adjust. Test point Standard

FLOW-GAIN | MODE : B/FLOW RV1 TP7 0V +0.2 -0V

display FLOW-GAIN : 10

FLOW-GAIN | MODE : B/FLOW RV4 TP7 9.5V +0.2 -0V

display FLOW-GAIN : 0

B-GAIN MODE : B RV2 OnTV Parameter display : G90
B-GAIN : 10 monitor

B-GAIN MODE : B RV5 OnTV Parameter display : G30
B-GAIN : 0 monitor '




9-4-2 EP-3265*-*

' MAIN CONTROL

Section 9  Adjustment procedure

: Purpose of To set the echo erase of echo erase limit to an appropriate value.
: Adjustment : For adjustment, Menu “Measurement Function X” is ON.

MODE : M
DIAGNOSTIC

Item Condition Adjust. Test point Standard
ECHO ECHO ERASE : 10 RV3 OnTV %
ERASE MODE : M monitor //
DIAGNOSTIC o0 |vewoary
TRACKBALL . o . |X*Femis
FUNCTION : Press sl Ne '
X
Erosion of M mode image
must reach to upper edge
of letters VELOCITY.
ECHO ECHO ERASE : 0 RV6 OnTV
ERASE monitor %

VEL
**ecm/S

2

M-mode image must
remain unerased at
bottom of screen.




Section 9

9-4-3
: Purpose of
: Adjustment :

EP-3463*

Adjustment procedure

VBPF & GAIN CONTROL

To make the continuity smooth in depth direction of ultrasound image.

Item

Condition

Adjust.

Test point

Standard

Making
continuity in
depth
direction of
image
smooth

MODE : B

MODE : B

RV21

RV22

Observe
TP24 and
TP26 with an
oscilloscope
set to 2-
channel,
CHOP mode.
Set trigger of
oscilloscope
at leading
edge _f_ of
TP26.

Observe
TP24 and
TP26 with an
oscilloscope
set to 2-
channel,
CHOP mode.
Set trigger of
oscilloscope
at leading
edge _‘]‘_ of
TP24.

— 0.6V point of falling
edge "] of TP24 must
coincide in time with

— 0.6V point of leading

edge 1 ofTP26

— 0.6V point of
fallingedge < _ of TP26
must coincide in time
with —0.6V point of
leading edge 1 of

TP24.
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Section 9  Adjustment procedure

9-4-4 EP-3459*% Rx FOCUS

: Purpose of : T¢ make the continuity smooth in depth direction of ultrasound image.
: Adjustment : _

Item Condition Adjust. Test point Standard
Equalizing | Probe is left in the air. RV301 ONTV
noiselevel |MODE : B TwoPCBsEP-| 1 nitor
3459 are uced.
STC : All knobs correct
turned to difference, if
. any,in
right fully. | brightness
. between o :
CONTRAST : 7 adjacent areas There.ls difference in
FOCUS : 4 by fine- sensitiveness between
Al . : adustment stages_
GC Mih 'with RV301 on ¢
GAIN : Max an EP3459 (
one which has
lbeen replaced )
Prepared for
T e | e R ) e repair. (Match
When the PCB is in an unit, an adjustment vt:;:g}tl:;?:f
screw driver doesn’t reach the RV301. ariginal PCB)
: Therefore, please repeat the following; : For
i Youturn RV301, putting out the PCB. i| verification Even sensitiveness.
You check the ultrasound image picture, . after
: conncting the PCB in an unit a%]“tmi:;t’
: . esure
(do not use an Extension board) e
extention
------------------------------------------------------------ PCB.
Minimizing | Probe is left in the air. R}\{’ggg;r OnTV
noise on MODE : B i
With RV302 ML
focus STC : Allknobs f  oq
borders. turned to |clockwise
right fully. [fully, adjust
CONTRAST : 7 [fV303t
minimize
FOCUS : 4 noise on focus -
AGC - Min |borderson Much noise on borders.
GAIN  : Max [trasound B
image picture,
or with RV303
turned
icounterclock-
wise fully,
adjust RV302

to minimize
noise on focus
orderaton Less noise on borders.
ultrasound
image picture.




Section 9 Adjustment procedure
9-4-5 EP-3463* VBPF & GAIN CONTROL
Pux.'pose of To perform internal adjustment of GAIN and STC so that the acting range of
Ad_]ustment the GAIN and STC knobs on the panel can be calibrated.
Item Condition Adjust. Test point Standard
B, M, B GAIN : 10 RV12 J2 B33pin | +4.00£0.05V
FLOW GAIN |M GAIN : 10
voltage FLOW GAIN : 10
adjustment
STC STC MAX RV6 J2 B34pin | +1.00%£0.05V
VOLTAGE
STC DC STC MIN RV8 TP15 Adjust the DC level of B
level to be the DC l_evel of A.
TP13
L L
: A B :
TP15 .=~ ~+ z"\i a
Integral STC 0, 2, 4, 8, 13, 19 RV7 TP15 to be level change
constant : MIN minimum, when move
max to minimum of STC4
STC 1, 3, 6, 10, 16 (a point)
: MAX
A
STC GAIN |[STC 0, 2, 4, 8, 13, 19 RV9 TP16 Level difference between
: MIN STC 1 (point A) and STC
2 (point B) to be 3.0 =
STC 1, 3, 6, 10, 16 0.5 Vp-p.
: MAX
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Section 9  Adjustment procedure

9-4-6 EP-3463* VBPF & GAIN CONTROL

Pu?pose of To perform internal adjustment of GAIN and STC so that the acting range of
Adjustment .} the GAIN and STC knobs on the panel can be calibrated.
Item Condition Adjust Test point Standard
STC LEVEL |STC 0, 2, 4, 8, 13, 19| RVI10 TP16 To be change
: MIN minimum,when moved
STC 1, 3, 6, 10, 16 max to minimum of STC
: MAX Ocm
Ocm
STC MAX STC 0~19 : MAX RV15 TP18 Waveform to be saturated
GAIN FOCUS o4 at 01+ 0.05V
B-GAIN : 10
RV14 : CW MAX
............... o
saturated level
b
STC STC 0~4 : MAX RV14 TP18 Waveform to be saturated
OFFSET 6~19 : set to atoV.
center
FOCUS 4
B-GAIN £ 10 fTC 6
SR oV
saturated level
b




Section 9

EP-3461*

Adjustment procedure

MAIN AMP & COLOR ITF

ia i - Adjust. Test point Standard
Noise level | MODE : B RV3 OnTv With menu PST PRO,
FOCUS : 4 monitor SLOPE 2 selected 8th
CONT o= -l gradation, must become
STC : MAX full with noise.
GAIN : MAX

8th gradation

SLOP2

9-10




Section 9

V.B.P.F. & GAIN CONTROL

Adjustment procedure

9-4-8 EP-3463*
: Purpose of : Tominimize the change of actual echo in the B/W image when B-mode Flow is
: Adjustment :
Sanons sasnusesanessens ON-
Item Condition Adjust. Test point Standard
B/W image MODE : B RV16 OnTV When probe is put on
FOCUS : B monitor against RMI- 412
CONT 4 phantom and FLOW is
FLOW :OFF—-0N turned to ON, actual echo
FLOW GAIN : O brightness on B/W
GAIN : Center imagemonochrome
STC : Center picture must remain
unvaried, compared with
FLOW OFF.
FLOW OFF
Phantom l
RMI-412 FLOW ON

B/W image must
remain unvaried,
compared with FLOW
OFF.
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Section 9

Adjustment procedure

MAIN AMP & COLOR ITF

9-4-9 EP-3461*%
Purpose of : Toset the base level of FTC to an appropriate value.
: Adjustment :
Item Condition Adjust Test point Standard
Base level of | MODE : - B RV9 TP11 To be adjust, FTC
FTC STC :  MIN waveform center of
GAIN MIN +10mV+10mV3
FOCUS : 4
CONT Sl
o A

ov
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Section 9  Adjustment procedure
9-4-10 EP-3461* MAIN AMP & COLORITF
Purposeof : Tg set the base level of COLOR DOPPLER to an appropriate value.
: Adjustment :
Item Condition adjust Test point Standard
Base level of | MODE L EP-3461 EP-5100 0V £20mV
COLORRF |FLOW : ON RV12 TP13
SIG FLOW GAIN :MAX
Base level of | MODE : B EP-3461 EP-5100 0V £20mV
COLORRF |FLOW : ON RV13 TP14
SIG FLOW GAIN :MAX
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Section 9 Adjustment procedure
9-4-11 EP-2729* A/D- D/A
Purposeof : Tosetthe B/W VIDEO to an appropriate level.
: Adjustment :
Item Condition Adjust Test point Standard
B/W VIDEO [ MODE: B RV6 B/W VIDEO | The temporary adjust
OUT PUT RV7 connectoron |RV7at CCW full up
VOLTAGE the rear
panel. Adjust RV6 amplitude at
2.0£0.05 Vp-p
Adjust RVT to just befor

distortion of gray scale

Jipas
2.0V

_+

bar.
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9-4-12 EP-3443*

VIDEO ITF

Section 9  Adjustment procedure

: Purpose of : To set the output signal from the external output terminal to an appropriate
: Adjustment : toval
...................... evel.

Item Condition Adjust Test point Standard
EXTVIDEO [MODE: B EP-3443* | Connector Adjust to 1.4V £0.04 Vp-
COLOR FLOW : ON RV78 |EXT VIDEO |(p
out put colorat  (
voltage bottom in m 1.IV

frontof | _|J @ L. &
device

9-15



10-1

10-2

10-3

SECTION 10 PERFORMANCE CHECK

Introduction

"Performance Check" describes the items to be confirmed for the maintenance of
equipment quality and safety under the circumstances referred to below.

Once a repair work has been done,
Once a modification, for a problem or the like, has been made.
Once a change as to upgrade the functions and/or specifications has been made,

When a periodic inspection is made.

Precautions

Unless otherwise specified, this performance check must be conducted with all
coverings attached in place and under the following environments:

® 30 minutes or more have passed after throwing the power switch ON.

If the performance check specified herein should be conducted after a repair or
modification, make certain of the following:

@ All the PCBs removed are reconnected properly.

® All the connectors removed are reconnected properly.

® The replaced ROM and others are mounted in place on a printed circuit board.
The power pin, in particular, should never be mistaken for the GND pin.

The unnecessary ROM is not left behind inside the equipment.

Tool, measuring probe, and the like are not left behind inside the equipment.
Optional components and grounding cable are properly reconnected.

Screws and the like are not left behind inside the equipment.

Making Entries in Repair Report

Upon completion of the check, enter findings thereof in such a form as repair
report or the like. And present it to the user. Keep a copy thereof in custody.

10-1 Rev.4 (22-Jul.-1994)



SECTION 10 PERFORMANCE CHECK

10-4

Performance check

Those items which are covered by a performance check vary, in principle, with
what is done for the operation requiring the check. In accordance with the chart
given below, identify an item or items required (those marked with @ in the chart).

And check each of the items so marked.)

The terms referred to in the chart, meanwhile, are defined, respectively, as

follows:
“Power Supply Unit” ........... Power supply body, isolation transformer, and
power switch
“Other units than above” ....... Units other than the power supply unit,
physiological signals and PCBs.
CHECK ITEM
Check Requiring Operation I REMARKS
e Function ma.ge Safety
quality

Replacing parts or modification @ ® @ including PCB
inside power supply unit. replacement.
Replacing the power supply ® ®
unit as a whole.
Replacing parts or modification o ® ) including PCB
inside physiological signal unit. replacement.
Replacing the physiological @ ®
signal unit as a whole.
Replacing a PCB in units e ®
other than that the above.
Replacing parts or modification @ & including ROM
on PCB in other units. replacement.
Replacing units other than that o ® Including a
referred to above as a whole. probe.
Performance check before the @ @
modification
Periodic inspection o & ®

What be checked in each of the check items, meanwhile, is given on the pages
described below, to which you are requested to refer.

Functional Check .................. ..ot Item 10-4-1 from Page 10-4 and on.
Image quality Check ....................... Item 10-4-2 from Page 10-10 and on.
Safety@heckas s e e s Item 10-4-3 from Page 10-13 and on.
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SECTION 10 PERFORMANCE CHECK

If a specified performance or rating should be found unsatisfied as a result of
the check, the equipment should be deemed failed.
Now, refer to Section 8 "Troubleshooting" to dissolve the failure.
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SECTION 10 PERFORMANCE CHECK

10-4-1

Checking for function

Operate the equipment on the operation panel to make certain that the

equipment is operating properly subject to each function related with the panel

switches.

(1) Confirmation items on POWER ON

Setting conditions ---- POWER : ON

®06

The power lamp is lit.

TIME are backed up.

(2)

All the fans work normally.
The system should be started under the initial setting condition (RESET setting).
The set values of items set by the user including HOSPITAL, NAME, DATE or

Confirmation of panel switch operation

PROBE 1 : UST-959-3.5

When the PCB mounted closely to the panel switch is replaced, or a switch mounted on

the panel is replaced, make sure to confirm key top conditions. If the key top is

deviated, the correct switch operation may not be performed.

An LED is lit while the function equivalent to the switch is selected.

Confirm all the switches shown in the drawing of the panel shown below work

correctly.

C OOoO0o00000o000 o0 5.
OO rIan OO0 | —g—.
OO0 00 | =—0=—-

OoOoooooogonon OO ﬁ'

i L

FUNCTION 3008 - ‘-—5“'
EERE el O ==
EBEBE E e pae e

BASE LIXE

VEL RANGE MACGNIFICATON

)

TRACKBALL TUNCTION

CAMERA

B[R B R [

&
O

W GAIN

B GaIN

PROBE

e

TAAGE DIRECTION

FRSEZE

N\

The LEDs on the panel switches provide the following three lighting
conditions:

OFF
Lit
Halflit :

Rev.4 (22-Jul.-1994)

Does not function even if this switch is pressed.

The switch is currently selected.

Medium brightness. This switch is selectable.
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SECTION 10 PERFORMANCE CHECK

(8) Confirmation of menu contents

Select FUNCTION MENU.

The contents once selected in the MENU are inherited until re-selection of the MENU
or forced setting by preset switch is performed, even when setting conditions including
mode or MAG are changed. However, some items are not selectable depending on the
setting conditions.

Confirm the following items operate correctly.

MENU PAGE

Setting condition - - - - Desired page

@D The LED islit when MENU SW is pressed, and the LEDs of switches 1 to 6 are halflit.
The following menu is displayed at the lower part of the screen.

IMAGE 1 2 3 4 5 6
CONT1 PREV PREPRO GAMMA FRO-CO M-WIN NEXT

®@ The menu changes to the following by pressing 6 NEXT.

IMAGE 1 2 3 4 5 6
CONT2 PREV PSTPRO C-GAMMA NEXT

® The menu changes to the following by pressing 6 NEXT.

INDI 1 2 3 4 5 6
CATION PREV BDY-MK PUNC CH-DSP ANNOTAT NEXT

@ The menu changes to the following by pressing 6 NEXT.

SET UP 1 2 3 4 5 6
PREV HOSP DATE TEST NEXT

® The menu returns to IMAGE CONT1 by pressing 6 NEXT,
® The menu returns to the previous menu by pressing 1 PREV in any menu displayed.

@ The LED turns to harf-lit state and the LEDs of switches 1 to 6 are turned off by
pressing MENU switch.

10

1
(9}
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SECTION 10 PERFORMANCE CHECK

(4) Confirmation of Focus

Setting conditions - - - -MODE:B, 2B
FREEZE:OFF

@ The LED of the FOCUS switch is lit upon pressing the switch and the following menu
is displayed.

FOCUS 1 2 3 4 5 6
1 2 3 4 BROAD MULTI

® Image transmission focuses are independently set by selecting a number or numbers of
1 to 4. (Any combinations are available.)

® The setting is changed to (MULTI OFF) by pressing 5, and any one of 1 to 4 is set.
® The setting is returned to (MULTI ON) by pressing 5 again, and the same operation as
© is obtained.
Setting conditions - - -- MODE:B FLOW, B/M

FREEZE:OFF

@ One image transmission focus only is set by selecting one of the four.

Setting conditions - - - - MODE:B*/D
FREEZE:OFF

@ The focuses can be changed according to the sampling point.
*

The automatic display on the screen is also changed according to the setting change.

Example F2, 4 are set. 1 3 (White against black)
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SECTION 10 PERFORMANCE CHECK

BROAD FOCUS

Setting conditions - - - -Set FOCUS in PRESET FLOW CONTROL to B (BROAD FOCUS).
BROAD FOCUS is automatically selected in B/FLOW and
2B/FLOW
mode. (When doppler function is added, like B/PW +FLOW
mode,focus
point changes according to the depth of SAMPLE POINT.)

(5) Confirmation of measuring functions

Select MEASURE(NTSC) , MEAS (PAL) in the FUNCTION menu.
The menu shown below is displayed. Input a sample value to the measuring item freely
selected and check the measured result.

Setting condition - --- B, 2B
@® The LED of the MEASUREMENT switch is lit when the switch is pressed, and the
LEDs of switches 1 to 6 are half lit. the menu shown below is displayed at the bottom of

the screen.

B-PAGE1 1 2 3 4 5 6
CLEAR DIST AREA-T OB %STEN NEXT

@ The menu changes as shown below by pressing 6 NEXT.

B-PAGE2 1 2 3 4 5 6
CLEAR VOL AREA-E  HIST RATIO NEXT

® The menu returns to B-PAGE1 when 6 NEXT is pressed. Thereafter, the menus of ©
and @ should be displayed in turn each time 6 NEXT is pressed.
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SECTION 10 PERFORMANCE CHECK

Setting condition ---- B/M

@® The LED of the MEASUREMENT switch is lit when the switch is pressed, and the
LEDs of switches 1 to 6 are halflit. The menu shown below should be displayed at the
bottom of the screen.

M-PAGE1 1 2 3 4 5 6
CLEAR DIST %STEN RATIO H-RATE  NEXT

® The menu changes as shown below by pressing 6 NEXT.

M-PAGE2 1 2 3 4 5 6
CLEAR POMBO TEICH NEXT

® The menu changes as shown below by pressing 6 NEXT.

B-PAGE1 1 2 3 4 5 6
CLEAR DIST AREA-T OB %STEN NEXT

@ The menu changes as shown below by pressing 6 NEXT.

B-PAGE2 1 2 3 4 5 6
CLEAR VOL AREA-E  HIST RATIO NEXT

® The menu should return to M-PAGE1 when 6 NEXT is pressed. Thereafter, menus 1
and 2 should be displayed in turn each time 6 NEXT is pressed.

Setting condition ---- M

@ The LED of the MEASUREMENT switch is lit when the switch is pressed, and the
LEDs of switches 1 to 6 are halflit. The menu shown below should be displayed at the
bottom of the screen.

M-PAGE1 1 2 3 4 5 6
CLEAR DIST %STEN RATIO H-RATE  NEXT

@ The menu changes as shown below by pressing 6 NEXT.

M-PAGE2 1 2 3 4 5 6
CLEAR POMBO TEICH NEXT

® The menu should return to M-PAGE1 when 6 NEXT is pressed. Thereafter, the menus
of © and @ should be displayed in turn each time 6 NEXT is pressed.
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SECTION 10 PERFORMANCE CHECK

Setting condition - - - - B/DOP

® The LED of the MEASUREMENT switch is lit when the switch is pressed, and the
LEDs of switches 1 to 6 are half lit. The menu shown below should be displayed at the
bottom of the screen.

D-PAGE1 1 2 3 4 5 6
CLEAR VEL F-VOL PUL-IND P-GRAD NEXT
@ The menu changes as shown below by pressing 6 NEXT.

D-PAGE2 1 2 3 4 5 6
CLEAR POU-IND AVERG ACCEL RATIO NEXT

® The menu changes as shown below by pressing 6 NEXT.

B-PAGE1 1 2 3 4 5 6
CLEAR DIST AREA-T OB %STEN NEXT

@ The menu changes as shown below by pressing 6 NEXT.

B-PAGE2 1 2 3 4 5 6
CLEAR VOL AREA-E  HIST RATIO NEXT

® The menu should return to D-PAGE1 when 6 NEXT is pressed. Thereafter, menus ©
to @ should be displayed in turn each time 6 NEXT is pressed.

Setting condition - --- DOP

® The LED of the MEASUREMENT switch is lit when the switch is pressed, and the
LEDs of switches 1 to 6 are half lit. the menu shown below should be displayed at the

bottom of the screen.

D-PAGE1 1 2 3 4 5 6
CLEAR VEL F-VOL PUL-IND P-GRAD NEXT

® The menu changes to the following by pressing 6 NEXT.

D-PAGE2 1 2 3 4 5 6
CLEAR POU-IND AVERG ACCEL RATIO NEXT

® The menu should return to D-PAGE1 when 6 NEXT is pressed. Thereafter, the menus
of © and @ should be displayed in turn every time 6 NEXT is pressed.
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SECTION 10 PERFORMANCE CHECK

10-4-2  Checking for image quality

To make certain of an ultrasound image quality, make a checkout by the use of
a test piece.

(1) Confirmation of echoing

[Condition] MODE: B
FOCUS: 1

[Procedure]  Apply a small quantity of ultrasound gel to the probe surface . Slide a coin
on the surface of the probe slowly with the coin touched to the probe.

[Confirmation] Observe the image on the TV monitor and check if there is any missing
echo, skipping or extreme difference in sensitivity.
Also, confirm that the echo generation is changed by changing the FOCUS
setting.

[Caution] Be careful to handle the probe, as the surface of it is easily damaged.

PROBE

Rev.4 (22-Jul.-1994) 10-10



SECTION 10 PERFORMANCE CHECK

TV MONITOR
ALOKA SSD-680EX X X/IX XX X
; X XX XXX
h 4
ID:
FOCUS
12348B
F35 G90 PW 10
(7) Confirmation of total sensitivity
[Condition] PROBE : UST-959-3.5
MODE : B
FOCUS : MULTI Allof1l,2,3,and4 ON
GAIN :  Max.
STC . All Max.
ACOUSTIC : 10
POWER
[Procedure]  Touch the probe with the phantom.
Phantom : Supplied by Radiation Measurements INC.

MODEL : RMI-412

[Confirmation] The reflected echo of the seventh target in the depth direction should be
confirmed on the ultrasonic image.
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SECTION 10 PERFORMANCE CHECK

Actual echo of 11 em or longer should be observed.

ALOKA SSD-680EX X X/X X/%X X
XXIXXIX X

ID:

FOCUS
12348

More than
1lcm

F35 G9 PW 10
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SECTION 10 PERFORMANCE CHECK

10-4-3 Checking for Safety

Every confirmation item shown herein is intended to make certain of the
protection performance relative to an insulation of the equipment and to an electric
shock suffered by the subject (patient).

(1) Provisions

The provisions required for the check are as enumerated below. Provide
them in advance.

(a) Digital Multi-meter
A meter, which has a resistance or a continuity test function, and is
capable of determining an AC voltage of up to 1 mV.

(b) Megger
A tester capable of determining a test (applied) voltage of up to 100 MQ

at 500 VDC.

(¢) Leakage Current Measuring Instrument
A measuring instrument capable of determining a leakage current from a
medical electric appliance, or a combination of Leakage Current
Measuring Circuit (d) below with Digital Multi-meter (a) above.

(d) Leakage Current Measuring Circuit
A circuit is illustrated below.
— — Leakage Current Measure MD-—-+

: Leakage Current Measuring Circuit R1: 10kQ+5%

I
I
|
|
|
I

. ; R2: 1kQ+1%
| : C : 0.015.F+5%
Measuring =i ' |AC Voltage
Posts ; — Meter
| :
I [ c ' I
: i I
@ : . *——0 |
' o e g ' I
__________________ .|

(e) Metal Foil
This foil is to be used to determine a patient leakage current at the
probe. An area enough to cover the surface of a probe is required.

() Weight
500g X 2 pieces

® The description below is given with (a) thru (e) used as the names of the
provisions referred to above.
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SECTION 10 PERFORMANCE CHECK

® A meter or measuring device may be separated into two or more

components as long as each of them satisfies the specifications
(standards) shown,-respectively.

Each of the measuring devices and circuits requires a calibration once a
year. Besides, keep the calibration records in custody.

(2) Precautions

(2)-1

(2)-2

(2)-3

(2)-4

(2)-5

(2)-6

Environments

To make a check, set up the same goods or environments as those which
the user are normally using in terms of the following

® Power and grounding cable, and method of interconnecting them,
® Probe and scanner,
® Cables and optional features, among others, required for diagnosis.

Handling a Measuring Device, etc.

Before putting a measuring device or a measuring circuit into operation,
make certain of their respective usage and of the precautions to be taken
during the operation.

Calibration

Any measuring device or leakage current measuring circuit that may
have had a calibration period expired is prohibited from being used to
conduct a check. Do not fail to employ a measuring device properly
calibrated.

Power Cable

Unless otherwise specified, the power cable should be unplugged out of a
power outlet to do an operation. In the case of a removable power cable,
meanwhile, make certain that it has been normally connected to the
equipment on the body.

Power Switch

Unless otherwise specified, keep the equipment power switch at the OFF
position.

Connection Diagram

A connection diagram is given below for the check in which a measuring
device is to be employed. The diagram, meanwhile, is expressed in a
common format, which has meanings as follows.
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SECTION 10 PERFORMANCE CHECK

| SSD-680EX Power Cable ACVOutlet
~ jor -680STQ % é
Weight Z
Protected //, -
Metal Foil E Earth 7 arth
= Power Plug 7

Ultrasound Equipment

E—i—‘) N Additional Protected Earth

(3) Appearance Inspection

Check the equipment enclosure to make certain that it is free from a
remarkable concave or distortion.

® If the enclosure should have a concave or a distortion, observe it in the
interior and make certain that any metal part does not come in
abnormal contact.

» If the metal should be in abnormal contact, discontinue checking
subsequent hereto and dissolve the problem involved.

(4) Checking Protected Earth Cable for Continuity

According as the equipment is installed, use a digital multi-meter to make
certain that the protected earth cable is electrically connected. Nevertheless,
it is necessary to make certain that every cable exisiting in the system
which must be checked for continuity is tensioned properly enough not to
invite a disconnection of cable.

® In case where the equipment is grounded through the power cable:
Between power cable plugearth pin and the additional protected earth
terminal on the equipment body (® as illustrated)

® In case where the equipment is grounded through the earth cable:
Between earth pin on the plug side of the power cable and the other end
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SECTION 10 PERFORMANCE CHECK

of the earth cable connected to the additional protected grounding
terminal (® as illustrated)

[ssp-680EX
or -680STD

» If you cannot check the protected earth cable for continuity, discontinue
testing subsequent hereto and dissolve the related problem.

(5) Measuring an Insulation Resistance

As illustrated below, employ a megger to determine the insulation
resistance between the power input line and the protected earth cable.
"M" in the illustration, moreover, relates to a megger.

SSD-680EX
or -680STD

Rating : 10MQ or more

» If the insulation resistance tester should fail to satisfy the standards,
make contact with our Technical Support before proceeding to a
subsequent checkout.
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SECTION 10 PERFORMANCE CHECK

(6) Leakage Current

Use the digital multi-meter and the leakage current measuring circuit to
determine the values of "Earth leakage current", "Enclosure leakage current” and
"Patient leakage current."

All the leakage currents are to be determined, with the power switch ON.

When the leakage current measuring circuit shown on page 10-X is in use, the
relation between the indication of AC Volt meter and leakage current is as follow,

(Leakage Current)=(Indication of AC Volt meter)+1000
Accordingly, if the AC Volt meter shows 1mV, the leakage current must be 0.001mA.

If the ultraséund diagnostic equipment has an earth with the earth cable attached
to the additional protected earth terminal, remove this earth cable before following
checks.

(6)-1 Earth leakage current
@ Normal conditions

Referring to the illustration given below, connect a measured unit
with a leakage current measuring device (MD).

[ssp-680EX
or -680STD

AAD
&\\\\1\\\\ ‘%

S §~e—]w}

%

\

#

Using Connection Methods ® and ®, determine their respective
leakage currents. And take the higher one for the value under the
"Normal conditions".

Rating : Not to exceed 0.5mA
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SECTION 10 PERFORMANCE CHECK

@ Single Fault Condition

Rev.4 (22-Jul.-1994)

Based on Normal Connection Method @O, determine the leakage

current at each of Connections © thru ®. And take the highest

leakage current for the "Single Fault Condition".

%

\s

O -

AN

[

o

N

ANV AN

N
RN

L

Rating : Not to exceed 1mA

10 -

ATV AN AN

%
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SECTION 10 PERFORMANCE CHECK

(6)-2 Enclosure leakage current (a)
(Between the enclosure and the earth)

@D Normal conditions

Referring to the illustration given below, connect a measured unit
with a leakage current measuring device (MD).

With the metal foil (10 em X 20 cm) placed on the enclosure, put a
weight thereon. Then, connect the leakage current measuring device
(MD) between the metal foil piece and the earth.

[ssp-680EX
or -680STD ® 7%
-l e = é
7.
SEdF 7
| %

MD
S =

7/

AN

\t

MD

Using Connection Methods ® and ®, determine their respective
leakage currents. And take the higher one for the value under the
"Normal conditions".

Rating : Not to exceed 0.1 mA
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SECTION 10 PERFORMANCE CHECK

@ Single Fault Condition

Measure the leakage current without grounding based on ® and ® of
Normal Connection Method @.

Furthermore, based on Normal Connection Method @O, determine the
leakage current at each of Connections © thru ®. In each
connection, moreover, determine the leakage currents, respectively in
the two cases where the equipment is and is not grounded (as
indicated with broken lines in the illustration).

Then, take the highest leakage current of above for the “Single Fault
Condition”.

N
&&&\\\R\\‘\Q\\%

¥ F \
R&\\\\\Y\\§ %&x\\\\\\\%

N
§~ W\W\&

N
\

Rating : Not to exceed 0.5 mA
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SECTION 10 PERFORMANCE CHECK

(6)-3 Enclosure leékage current (b)
(Between the enclosures)

D Normal conditions

Referring to the illustration given below, connect a measured unit
with a leakage current measuring device (MD).

With two pieces of metal foil (10 cm X 20 cm per piece) placed
separately on the enclosure, put weights thereon. Then, connect the
leakage current measuring device (MD) to these metal foil pieces.

™ Jsso-ceorx ,
or -680STD ® %
| - ﬁ
* 2
E
7

%
P
7
7
E %
I—>74

Using Connection Methods @ and ®, determine their respective
leakage currents. And take the higher one for the value under the
"Normal conditions".

Rating : Not to exceed 0.1 mA
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SECTION 10 PERFORMANCE CHECK

©@ Single Fault Condition

Measure the leakage current without grounding based on ® and ®
of Normal Connection Method .

Furthermore, based on Normal Connection Method @O, determine the
leakage current at each of Connections © thru ®.

Then, take the highest leakage current of above for the “Single Fault

Condition”.
Y 7
2 2
Vr E L
% | 7
7 7
/ /Z Y é
. %
e v

Rating : Not to exceed 0.5 mA
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SECTION 10 PERFORMANCE CHECK

(6)-4 Patient leakége current

Connect all serviceable probes to the measured equipment. If the
physiological signal display unit is installed, moreover, connect the ECG
cable, likewise. For the connection method to determine their leakage
currents, refer to the illustration below.

Probes ECG Electrode

covering terminals’

D Normal conditions

Referring to the illustration given below, connect a measured unit
with a leakage current measuring device (MD).

The leakage current measuring device (MD), meanwhile, should
be connected between the point where all the applied parts (probe,
scanner, and ECG cable) are connected and the earth.

SSD-680EX
...................................... or -680STD

Ad
>
\tn\
§§&S§§Q¥NC§§

Sph=

&\\\‘ \\Y\&

Using Connection Methods ® and ®), determine their respective
leakage currents. And take the higher one for the value under the
"Normal conditions".

Rating : Not to exceed 0.1 mA
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SECTION 10 PERFORMANCE CHECK

@ Single Fault Condition

Measure the leakage current without grounding based on ® and ®
of Normal Connection Method @.

Furthermore, based on Normal Connection Method @, determine the
leakage current at each of Connections © thru ®. In each
connection, moreover, determine the leakage currents, respectively in
the two cases where the equipment is and is not grounded (as
indicated with broken lines in the illustration).

Then, take the highest leakage current of above for the “Single Fault
Condition”.

-0 -

N N
&&f‘\\\\‘\\‘\k& \\§R~\\\\\\\V\4\§

N N\ N
&R&\\Y\\Y\& &R&\\\N\&

Rating : Not to exceed 0.5 mA.
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SECTION 10 PERFORMANCE CHECK

10-5 Check sheet

A check sheet is provided to record the performance results after a performance
check is performed according to this section. Use the check sheet as a simplified
record of the performance check of a unit.

10-25 Rev.4 (22-Jul.-1994)



SECTION 10 PERFORMANCE CHECK

Check sheet for Performance Check of SSD-680EX/STD S/N

Check date Checker
Confirmed
No. Check item Details ___2'_?_"3 ] Remarks
y ' 1 1 2
10-a-1 | Checking for function | | R P o B
The system should be started under 1
(1) Confirmation on POWER ON the initial setting condition (PRESET -
e e ___settingcondition). ___________| e e L ST N
@) Conflrr_natlon of the panel switch MODE B :
______ JOpEIation LT ls uoin s T o e i [ I el e e e
C SER I — (s, L s L e il s
T A Yy, - SR A LW N e The " p ok = male
R S L S0 D e L L P S0 T R
______________________________ BEL______.____f-_______________
_________________________________ e N S ]
PW 1
______________________________________________ e B s e
MAGNIFICATION -»{— :
______________________________________________ T e ____{._____..__---_-___
- !
______________________________________________ e L e e o m
PROBE 1 4
S e etk il ok i et
"'"'-_'"'__"'-_-"'—-_-__-_""'"______-___-_'_”Q'E ————— B e T e B ]
______________________________________________________ SR CERE SRR
IMAGE DIRECTION :
_____ e e S S R S Ll . S
I R IS T T R S R S
______ FREEZE_________ FREEZE_ e e
BASE LINE ) 0
______________________________________________________ e e
_____________________________________________ o S e (RN R S
VEL RANGE 1 r
______________________________________________________ SRS, | SR SRR
__________________________________ T LTRSS T b P o D) S -
e PN S i et
L lawNoTAaT . e [P
o ___|FuncTION______ MENU ___ ST e
e . DOPMEND R
DUEN PR AR SCRO 1T ) S
FLOW DISP v
______________________________________________________ AR sl T )
_____ et R O B S S . . R DTN ST (R e DS
e e MeEASURE } L
e ___|TRACKBALL _____ZOOM !
T kuNcrion” T TANeLE T
B L e TSRS (SR D. . SR T S RS
SR S S ST CCMDSRRORRTISIIN ".o L S (DO R I
POS1 1
—————————————————————————————————————————————— I———————- ————r————————————————
Ll i
—————————————————————————————————————————————————————— ————.-————————————————
N/ !
%N 1
————————————————————————————— — ——— - ————— S —— o ————'-————————————————
. 1
°.e. ]
1
______________________________________________________ e - ——————— = ]
e o ]
° . I
______________________________________________________ rr e A E L
|/.\| :
____________________ L |
MARK REF T
Rev.4 (22-Jul.-1994) 10- 26



SECTION 10 PERFORMANCE CHECK

Check sheet for Performance Check of SSD-680EX/STD S/N

Checking Protected Earth Cable
for Continuity

Measuring an Insulation
Resistance

" o]

Patient leakage current

Check date Checker
Confirmed
No. Check item Details ___gr_Tfﬁz___ Remarks

T

(2) Confirmation of the panel switch CAMERA i
______ RO o e v B R s e il i o
| _(3)_ | Confirmationof menucontents | ______________________I____ il e S
BT g SRR ST R S, Hoic ol DONEESINERE

(5) Confirmation of measuring Setting conditions B, 2B 1
| ____Jfunction ________ ] SR e T
T s DR RO EE e ... DL | e e
RN, T T T SRR R AT SR .. S S e e
_____________________________ PSR e SRS T R | BRSNS

PW !
| 10-4-2 | Checking for image quality | ______________________| T K AF ¥ A

| _(1)_ | Confirmationofechoing ______[f _____________________ I
(2) Confirmation of total sensitivity i --_-,r—___ ------------

10-4-3 | Checking for Safety .

e

e

————p-—--

10- 27

Rev. 4

(22-Jul.-1994)



SECTION 10 PERFORMANCE CHECK

Rev.4 (22-Jul.-1994) 10-28



SECTION 11 Maintenance Information

11-1 Power supply Voltage Changing Procedure

11-1-1

11-1-2

11-1-3

11-1-4

If a 100V system unit is changed to other 100V system,
(1) Wire the transtap voltage switching terminal TB501 to obtain the voltage to be
changed, with reference to fig. 1.

If a 100V system unit is changed to a 200V system,

(1) Turn relay circuit input switch S1 (refer to Fig. 1) to the 200V system side.

(2) Wire the transtap voltage switching terminal TB501 to obtain the voltage to be
changed, with reference to fig. 1.

(3) Replace AC plug, with reference to fig. 2.

(4) Replace Isolation transformer PTU-004 for 200V system. (Refer to Fig.3)

If a 200V system unit is changed to other 200V system,
(1) Wire the transtap voltage switching terminal TB501 to obtain the voltage to be
changed, with reference to fig. 1.

If a 200V system unit is changed to a 100V system,

(1) Turn relay circuit input switch S1 (refer to Fig. 1) to the 100V system side.

(2) Wire the transtap voltage switching terminal TB501 to obtain the voltage to be
changed, with reference to fig. 1.

(3) Replace AC plug, with reference to fig. 2.

(4) Replace Isolation transformer PTU-004 for 100V system. (Refer to Fig.3)

1 -1



SECTION 11

Fig.1

Maintenance Information

Relay circuit input switch S1 . Transtap voltage switching terminal TB501

Setting for 100V system

=)

4

g " éy".
& [ 3

K
Remove the cover. (Two screws)

Relay circuit input switch S1

S1
TB 501 \\

Power supply unit
PSU-S680B / PSU-S680C

100V 200V 100V 200V
~120V ~240V ~120V ~240V

[

(100V~120V)

Setting for 200V system

(200V~240V)

[ -]
AC200v [1[2[3]4]s]6[7]8]

prgee
Ac220v [1]23]4[5]6[7[8 ]

| A |
Ac230v [12[3]4]s]6]7 8]

2
Ac240v [1[2]3]4]5[6[7[8]

|
I
I
4

11-2




SECTION 11 Maintenance Information

Fig.2 AC plug

100V system (AC100~120V) 200V system (AC200~240V)
Model : 8266N Model : 503-03
Maker: Briant ; Maker: Rayground

. Connect brown wire to
Brown (HOT side) either terminal and blue
wire to the other. (There is

Blue (GND side) no necessity of making
distinction between two
Green/Yellow (GND) terminals.)

8266N

503-03 Green/Yellow (GND)

Fig.3 Isolation transformer PTU-004

PTU-004

(The differences between 100V system and 200V system in PTU-004 are AC
outlets & its mounting plates, fuse, and transtap setting. When you change
from 100V system to 200V system or vice versa, replace whole PTU-004.)

11-3



SECTION 11

Maintenance Information

11-2 SSD-680EX Scanning Lines Changing Procedure

Necessary parts
Ntsc—PAL PAL—NTSC
TV monitor Model: IPC-1010V Model: IPC-1010
Video ITF board EP-3443%-6 EP-3443%-5
Crystal Model : CK-1145MC Model : CK-1144AC
oscillator Spec. : 25.0MHz Spec. : 25.174TMHz
(for EP-3620%) Maker: Tokyo Denpa Maker: Tokyo Denpa
1 pe. 1 pe.
Jumper wire Unnecessary 3cm
(for EP-3620%)
i ¢ ¥ MODEL :PRO.No.! ROMNo. | MODEL IPRO.No.:ROMNo.
(for EP-3620%) | (1M 325/6 prrm  2012C | UTM-32576 tHmM  : 90126
el . . . .
SRR | . .‘?P.’?k....éf’.‘.‘.‘.’.-}‘.‘?..i el W M ?’.‘.‘.‘.’.E‘Tﬂ’.ﬁ.‘.‘.‘.’.“."..li‘?...
Wor BP-2913+-1) | ‘WiosB0-5u w11 | W0SB0S ka1
i MO680-2u : xx i 3| M0680-2 i wa TR
M0680-2u : #x 3 | MOGBO-2 kA 3
MB00R-0Y : wokd i1 ..15’1..399??9?{.....".‘..’!‘..‘.1...1......1. .......
M3002-0V : #.xd : 2 | M3002-0U : **d i 2
M3002-0V | *%d | 3 M3002-0U i *.#d | 3
s WP MODEL _ :PRO.No. ROMNo. | MODEL :PRO.No. {ROMNo.
Gor BP-3471) | UIM-825/6 1POFS :778Q "~ | UM 33876 1 GFS ™ 1778Q |
e UINC32576 PXGL, 8T | UINC8RsE KL R
UIM-335/8 | PMDXY ©776Q | Ui 88/6" MDXY "776Q
UIM-32578 | PCDXY 776N | Uil das/6 CDXY 776N
UIM-325/6 :PX,;H :776J | UIM-325/6 : X H 776J
Note (1) PRO. No *.% of ROM for EP-2913%-1 differs from SSD-680EX’s

version. For detail, refer to History of SSD-680EX.
(2) PRO.No of ROM for EP-3477# changes according to

specification change. (Ex. OFS—0FS1—0FS2)

For detail, refer to History of SSD-680EX.

11-4




SECTION 11 Maintenance Information

Changing method

(1) Replacemént of TV monitor
Replace TV monitor.
NTSC -+ IPC-1010
PAL - IPC-1010V

(2) Replacement of VIDEO ITF board
Replace VIDEO ITF board in DSC unit UIM-325.
NTSC -+ EP-3443%-5
PAL oo EP-3443%-6

(3) Modification of EP-3620%
Replace a crystal, replace ROM, make setting of a jumper, and
change suffix.

P ) e S - =

! Suffix indication |

| NTSC: -1 :

! PAL : -2 :

1 - )
\ /) EP-3620%- & 5‘\7 pru’ L by e T A
| Crystal (Parts No.: X11H) :
e— | | NTSC : CK-1144AC !
! 25.174TMHz !
Parts side I PAL : CK-1145MC !
D\ | 25.0MHz :
s 4
L_i || ROM (Parts No.:IC12C) _“_1:
gL . NTSC !
H 1 I
1 — | |MIODEL|PRO.No.] HTM ] !
R PR 5 i ]
| Setting of jumper JP 4 | i gg\glﬁ gi“-?ENo' 32152 i
! NTSC: Short | i : i
| PAL :Cut ) i PAL i
L L . i [MIODEL]PRO. No.] PHTM i
| uiMm ROM No.| 2012C :
: 325/6 DATE xx.xx| !
Lo o o o o o o e e e i o o - - |

11-5



SECTION 11 Maintenance Information

(4) Replacement of ROMs on EP-2913%* -1

Replace six software ROMs.

; P-2913*-1

7' Y
——— { }
o oy LRI
N P4
LT [ hrs-gae
( ) e
\ !
A 7
\~__d/
Parts side
l_

F{ ]
_______________ & 7

Software ROMs for DSC

r
I
I

.} control | ,r Software ROMs for Measurement i
_____________________________________________________________________ :
| NTSC {1 NTSC [MODEL [PRO. No. | x.xd ]!
! ' M3002 [ROMNo.| 3 |
| BB PEBE| 1 MER| 1 OU | DATE [wxxxl!
BRI R -~ .
: alm S|F| ! ! ol :: :
A EE R R ! IMODEL [PRO. No. | x.xd | |[MODEL [PRO.No.| x.xd ]!
'REEIRERIT [RER| 1! [M3002 [ROM No. | 2 M3002 | ROM No.| 1 !
CUBRIL Bl L BP] 1 [oU__IDATE [xxxx]| [OU | DATE [xoxx]!
R IR B e i e et v o gt S i
el PRl oo M o JPAL MODEL | PRO- No. | x.xd |!
: vy | M3002 [ROMNo.| 3 |
R e e T 4 ov DATE xx.xx|!
: L i
1 1

Wi r = ! | [MODEL|PRO.No.| x.xd| |[VIODEL]PRO.No.| x.xd]!
| BRI PEE| ;- [FIES| !t [M3002 [ROMNo.| 2 M3002 [ROM o
VBRI BIR : §E OV DATE [xx.xx]| [OV DATE  [xx.xx]|!
! i i I o R it B i o 5 i S S 1
EBE PR 2R

BB BT BB

I ' 8 1 : ¢ 1

DTS Bl R

LI x| |x x| | I x| |1

L X 1 1Ix |

I leceme ] i

1 I

1 1

PCB version must be “B” or more.

(EP-2913-1 used in the early model of SSD-680
have the different ROM locations. However SSD-
680EX /SSD-680STD use EP-2913B-1 from the
beginning, and the above locations can be used.)

11-6



SECTION 11

(5) Replacement of ROMs on EP-3477#
Replace five ROMs, and change suffix.

Note PRO. No. changes according to the specification change.

(Ex. OFS—»0FS1->0FS2)
For detail, refer to History of SSD-680EX.

1-7

Maintenance Information

S
\\ugﬁ-a-uw*ﬂ\(\\\?
/(g m\ [FTOS  e SF  se  m e n
1 i | Suffix indication
| | | — | NTSC: -1
1A ! PAL : -2
“a | (On this board, the difference
. i in suffix is ROMs only.)
Parts side e B S T S e
— H —
DG e AR TR R s D 1
I NTSC -
1 ]
| IMODEL | PRO. No. | OFS MODEL [ PRO. No. [MDXY | 1
i [UIM__[ROMNo.| 778Q | [UIM__[ROM No.[ 776Q | i
| | 325/6 | DATE X X .X X 325/6 | DATE X X.X X E
]
E .................................... § MODEL PRO' No- CDXY i
: i | UIM ROM No. | 776N | !
i TR O 325/6 | DATE |soxxx] |
1 1
E No need to replace. No need to replace. E
: (Common to NTSC and PAL.) (Common to NTSC and PAL.) :
] ]
1 ]
i [MODEL | PRO. No. X,L MODEL | PRO. No. | X, H i
E UIM _[ROMNo.| 778J | [UIM _|ROM No.| 776J | 1
! 325/6 | DATE X X.X X 325/6 | DATE XX.xX]| |
e 1
1
| PAL '
1 1
| IMODEL [ PRO. No. | POFS | [MODEL [ PRO. No. PMDXY] ;
i [UIM__[ROM No.| 778Q | [UIM__[ROM No.]| 776 i
| [325/6 | DATE  [xx.xx | [ 325/6 | DATE  [x x.xx 5
]
i ........................................... ‘::’ MODEL PRO' No. PCDXY E
: : | UIM ROM No.| 776N | !
AT e 325/6 | DATE [xx.xx] !
1 ]
i No need to replace. No need to replace. i
: (Common to NTSC and PAL.) (Common to NTSC and PALL.) :
1 ]
] ]
E MODEL | PRO. No. | PX0OL | [MODEL | PRO. No. | PX,H i
| UIM ROM No. | 778J UIM ROM No. | 776J !
! 325/6 | DATE X X.X X 325/6 | DATE xx.xx |1
15 o o o Yo i i i i ol . e i 4



SECTION 11 Maintenance Information

SSD-680EX ISTD Manual Change Information
Ver. Date Contents Page Note

1 08 Apr. ‘93 1st. edition
Title page(1/2 Replaced

2 | 20 mayg3 | THHIE P29V 2
Title page(2/2) Replaced
Contents(2/2) Replaced 1~2
Section 13
" Parts List” Added 13-1~13-94
Title page(1/2 Replaced

3 010ct.'93 itle page(1/2) p
Title page(2/2) Replaced
Contents(2/2) Replaced 1~2
Section 9
"9-4-3 EP-3463
VBPF & GAIN CONTROLL" Replaced 9-5~9-6
“9.4-4 EP-3459 RxFOCUS” Replaced 9-7~9-8
Section 11
“Manual Change Information” Added 11-9~11-10
Section 15
“15-2-1 Description of System” Replaced 15-7~15-8
#15.2-2 Panel Information signal flow”  Replaced 15-9~15-10
”15-2-3 B/Wsignal flow” Replaced 15-11~15-12
"15-2-4 Color signal flow” Replaced 15-13~15-14
“15-2-6 DSCUnit” Replaced 15-19
Title page(1/2) Replaced

2Jul’94

4 e it Contents(1/2) Replaced 1~6
Back cover(1/2) Added
Title page(2/2) Replaced
Contents(2/2) Replaced 1~4
Back cover(2/2) Added
Section 3 Previously pages were
“Before Repairing” Replaced and added 3-1~3-15 3-1~3-3.
Section 8
“Trouble Shooting” Replaced 8-3~8-6
Section 10 Previously pages were
“Performance Check” Replaced and added 10-1~10-28 |10-1~10-13.
Section 11
“"Manual Change Information” Replaced 11-9, 11-10
Section 12
"HISTORY" Added 12-1

11-9 Rev. 4 (22-Jul.-1994)
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SECTION 12  HISTORY

12-1 HISTORY of this equipment

This equipment may have the history upon the specification. Please refer to the
“HISTORY” of this equipment which is separately prepared for the field service on your
repair and modification work.

12 -1 Rev. 4 (22-Jul.-1994)
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6-22-1 MURE, MITAKA-SHI, TOKYO, JAPAN
TELEPHONE : 81-422-45-5111
FAX : 81-422-48-5058
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20/12 '96 12:36 FAX 31208533329 h1oka Europe ++» Aloka D @oo1

31206533329

9754

» ALOKA EUROPE TELEFAX
Date: 20-12-1996 Reference: FB-2219 Page 1 of 3
To : Aloka Deutschland Country: Germany
Dept.: Technical Dept. Fax : 0049 69 839189
Attn.: Mr.H-G.Rokita Loc. 5
CC: Mr.S.Aoyama Loc.: Technical Manager
From : ALOKA EUROPE Fax : (31) 20 6533329
F. van Beek Phone: (31) 20 6533479
Logistics Supervisor Telex: 71372 ALOKA NL

SUBJECT: SHIPMENT OF EP-3465D FOR YOUR ORDER 359 OF MAY 1995
' Dear Roki-san,

In May 1995 !! you ordered the above mentioned PCB at Aloka
Europe. Only you have ordered the revision EP-3465E.

EP-3465E seems to be out of production so Aloka Japan finally
decided to ship EP-3465D. You can use the -D version as long
as the doctor for which you needed the board does not use
Independent Probe with Doppler Mode. If the doctor does use
Independent Probe with Doppler Mode the board needs to be
modified.

Please find attached to this fax the modification procedure
for the EP-3465D if the doctor uses the mentioned application.

If you have any questions about this modification, please
contact Mr. Aoyama.

Thanking you in advance for your cooperation and have a very
merry Christmas.

Best regards,

Frank.
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12:37 FAX 31208533329

31206533328

b1oka Europe

>3+ Aloka D

To:
From:
Date:

Beek-san

S. Aoyama
28-Nov-1996

Subject: Compatibility of EP-3465D for revision E

CC:

Dear Beek-san,

I have checked the compatibility and difference between EP-3465 revision D and E.
The difference on the function is only for Independent Probe with Doppler mode. If they don’t

use the machine with this combination, the revision D can be used for E.

Tf they really need revision E, it requires the following modification on hardware circuit and

replacement of ROMs,

1. Remove component

2. Add component

3. Pattern cut (component side)

4. Pattern cut (soldering side)

5. Add jumper wire

Then, all ROMs must be replaced with ones on the original board which is defective now.

Crystal X2, P/N: TCO-707F(10MHz)
IC 1B, P/N: HC163

between
between
between

between
between

between
between
between
between
between
between
between
between
between
between
between
between
between
between
between
between

IC 8C pin 13
IC 8C pin 12
JC 4K pin 5

IC 4K pin 4
IC3P pin 9

IC 1B pin 16
IC 1B pin 13
IC 1B pin 12
IC 1B pin 12
IC 1B pin 10
IC 1B pin
IC 1B pin
IC1B pin
IC 1B pin
IC 1B pin
IC1B pin
IC 1B pin
IC 1B pin
IC 1B pin
IC 4K pin
IC 8C pin 10

= NWhAWwOoNo0 O

Page 1 of 2

and
and
and

and
and

and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and

GND
GND
GND

GND
IC6C pin 3

IC 1C pin 14
IC4K pin S
IC4K pin 4
IC6C pin 3
IC 1D pin 16
IC 8C pin 11
IC1C pin 7
IC 1IE pin 16
ICID pin 8
ICI1E pin 8
IC1F pin 8
IC1IF pin 16
ICIH pin 9
IC 1G pin 16
IC 8C pin 12
IC 8C pin 13

[doo02
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31206533328

We can make them in our office, but cannot check the operation after the modification because
we don’t have SSD-680EX as our test-bench.

If they need the modification and they accépt to do by themselves, please give them above
information attaching with board.

Regards.

Page 2 of 2
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08/02 '95 12:09 31208533329 Aloka Europe +++> Aloka D &oo1

ALOKA Deutschiand GmbH
SR \Moka

40670 learbusch

FAX-TRANSMISION

/tnywﬂ
Date:  08.02.1906 00 7% 8
Mr. Naka i : 229
r. Nakayama Pages (incl covarpage):
ALORKA EUROPE 5
fram: H.-G.Rokita
Pheone.: 02159/815630
Fax: 02159/215698
Reference: SSD-GB0EX SN 21M12673

Goad moming dear Nakayama san,

Above mentioned | want to madify the machine from Ver. 6.0 to Ver 7.0.

My opinion is first whe must modify the machine with PM-G80EX-2 after that it is possible
to built in PM-680EX-5/6.

Plaase tell my, Is thise proceeding correct?

Thank you in advanced for your cooparation.
o[ JlE
A/ q@

H.-G. FAi‘ta

—2Z .
NGl et F1-BPEXT
Yoo coun A fec7‘7 /HJ&’%! 02 19 ﬁ/ﬁ“ﬂfx— 5

86 fad 80 6695T6-651¢-6F+: 131 HGWD ﬂUPIU351n?G gA01: o4

I0°d Z00°JIN 9£:8 :
[(WRWRS T



SSD-680STDH#» 7 — 2= v |

CFM-680STD



B A+ HHE - REE (v | MS5-0162 EL ey
A A A ’/,: ' (S 1 ; 1t 4 . i
T | B SSD-680STDH # 7 — 2= v | | /s
® - >y, EEC
¥ ™D \——_—/ﬂ' i 93,2.1)
Y CFM-GBUSI ?3 ‘J ll//”l Jif}';:
e i
N3
B
1 ﬁ%f 22 SSD-680STD 1 Applied unit SSD-680STD
. ' 2 'JZ\%?I,E; 3mm F 7 o /N— 2 Tools Needed screw driver 3M
3 aiﬁ'ié_H#Faﬁ RIS 3 Modification Time  S3hours
' 4 E)'ZJ FIIg : 4  Modification Procedure
1 ;)JE‘ =5 — DM F 7 IxEN ' 1) Change or add Monitor
2) (PCBZIR, &M 2) Replace and instal PCB’s
‘EP-3461B-2— EP-3461B-1 EP-3461B-2— EP-3461B-1
;EP—2651E-3~ EP-2651E-3 EP-2651E-3— EP-3461B-2
B0 EP-5100Bor C Instal EP-5100Bor C
= EP-3115D EP-3115D
EP-3114E EP-3114E
EP-2213B EP-2213B
EP-2213B-1 EP-22133—1
EP-3238 EP-3238;
EP-3443B-1 3443B-1(NTSC)
§ 3443B- 2(PAL)
3) ¥ 3= k77 rllk 3) Take off Short Plug ,
4) /\ AIWAAL v FDERE 4) Set Dip Switch on Main Control
. 5) | Eb{'EREZZ 5) Check performance
PR P H)|
® -
i

707’&-1-‘-’;:5*1 RN e R e B



1

T - DR T - ILED
Chan or add monitor

B/W Monitor

‘ Color Monitor

Arm lamp power

(for one monitor arm)

. . )
/ /)
[ i
P912
J379
J912
P379 ) 1 Remove the rear cover
panel.
2 Remove the left side
Power supplyl for cover panel.
color monitor 3 Slide back the GEU unit.
GEU unit
Signal and power J911 J224 |Signal for
for B/W monitor Pot1 . color monitor
UIM unit

&

O

.



HAIN—FEOEY) 4 LAE Take off cover panels

S/N21M08252~ DEEIXIR) DIEXEIIAE,
(WBIAN—% R C4ERTH L TR T, (AP @)

S/N 21M08252~do not need (3) procedure.
(1) Take off front cover panel.(fig.A)

front cover panel
B A/ —

BNK3X8Bs, 4

N\




N

@ VT AN=2hL6ExzHLTRINT, (T @)

G)YIAFZ I AN—FRULAENL TR, I+ ®)

@ETA FAN—2RL4EREZHNL, BHITSLTRY T, (T ©)
G 7 rrhl2x2N L TEINT, (T O)
(HE%%FﬁN—khmﬁ%%L\th%KHbMTMMWCD

rear cover panel

YT Hil=
BK3X6, 4 _ BNK3X8Bs, 6
left side cover panel o | rightside cover panel
EYA RHN— WU] 4 K
BK3X8, 4

BNK3X8Bs, 4

xR HDIN—

probe connector cover

BNK3X8, 2

probe cable duct

(2) Take off rear cover panel.(fig.A)

(3) Take off probe connector cover.(fig.B)

(4) Slide back right side cover panel and take off.(fig.C)
(5) Take off probe cale duct.(fig.D)

(6) Slide back left side cover panel and take off.(fig.E)




7 = .
ey FOWN AL Way to take off units

(HEREOT — AR L2ER 24T, (HF ®)
QEXEZLZY bZRALAKEZHALTEINT, (T ®)

(1) Take off two screws of left side ground plate.(fig.A)
(2) Take off four screws of the GEU unit and slide it back.(fig.B)

o=\

| §j
I

@

\ e— //\
\ \ENKSXBBS, 2
A1k

7_

\

ground plate

BNK3X8, 4
—

s
*®

e =y

l—--

,f E=REIZ Y b

r ;) " GEU unit




i

4
T 27— L (L-Ki-263B) O 4 LFE Way to take off the arm T %

()DSCL=y FERRIIERMENTWBEST T — 7T NVoFfars & J911-1,P911-1) %
Bhss, (4 ®)
QESr—7NVes S TIHEPLBRYNT, (T ®)
G)YSYTr—TNENINVIAH Yy Y avDy Sy T2BPLEY T, (BF O)
@) TV Tr—7NDIAFRT Y (J379) B/NFNVA ¥ F—T 2= APCHR»?H
Bhos. B+ O)
(5) T= 4§ T—LkEANBI&E LT, REPLEY T, (BFO)

(1) Disconnect J911-1 from P911-1.(fig.A)
(2) Release the cable clump of the signal cable.(fig.B)
(3) Release the cable clump of the lamp cable.(fig.C)

(4) Disconnect J379 from main control.(ﬁg.D)

(5) Pull up the monitor arm.(fig.E) -

SoThr—TI

lamp cable

\
H#»4>9—7I—£\\\\\

PCiR

main control PC //379 ‘

cable cramp

cable cramp

9% w7, 2

ES5r—7J

Signal cable
DSCa1 = v hiEteiR

DSC unit connector box




s
=948 QWY 5 LEE T 4

@ OTVVIEAARNEMPIERZSALTR) IS, (BFO)
Q) AR—H = R RBRAFN MEER TV YTy Y v —a@EHLTRY ST, (B @)
B)YEZSBEELAT- S RBIATRINGE 227927 79 59— 4BL TAO L2 £ 5N
BIINY, (B+©) ‘

HB4X8, 2

791 bush

HB4 X 25, 4

HB5X16, 4 <:>

SW5, 4

. arm base
‘ EZ4BE ;

collar

BNK3 X8, 2
Way to take off arm base
(1) Take off the bush.(fig.A)
(2) take off the spacer.(fig.B)
‘ (3) Take off the arm base and collar.(fig.C)




7

NF-Fo IR ak 0B ~0 T L | 1

NBALDZ—ERBRBELN R7YY 2°7, v, Vo a- B 43 L THO 2R B
BZ 3 3. (BFD) .
@ 732 E XANATRNILN 28T AR I3 (B84®)

Way to install the arm base at the right side
(1) Fix the arm base and collar.(fig.A)
(2) Fix the bush.(fig.B)

HB5X 16, 4 HB4X8 2

BNK3 X8, 2

N



E= 47— L (LKi-490 /-501) DR {$1F ik | e

(NVEZIT—L28RIZEL Lﬁt\ (B¥®)
QAHI VY MIBBRT-7ILE IS 3. (8+@)

@ESr—T ML ERI-TILET729°3 3, (B3¥0O)

@ EBSTr—TVDI Xy & (P244) ¥DSCL= v MR 17 4313, (M4 B)

Q) FYTr=TNENANIAA Y Y3 YD T TR RIS (B @)

SV Tr—7NDIARS 5 (1379 2/NFZNMA V5 =72 —APCIR |= WMY43143 (H+ ®)

monitor arm
EFE_R2TFT=L4
(L-Ki-480 /-501)

power cable

BB —JI
lamp cable
STy =TIL

signal cable
EEr=74

A+

"1 cable clump
power plug

Way to install the arm on the right side

DSC =y MERRIR
connector box (2) Connect the power cable to the plug inside the flame.(fig.B)

(1) Insert the arm to the arm base.(fig.A)

(3) Clump the signal cable and the power cable.(fig.C)

(4) Connect J244 to P244 on the connector box of DSC unit.(fig.D)

(5) Clump the lamp cable.(fig.E)
(6) Connect J379 to P379 on main control PC.(ﬁg.F)



AS5-T=9- BEE L A~oRAGHE

(V7= LB 758 N7 D=8 BYirg (2¥D)

DEELHT = ERBIRATRLN R7%)L 2"y Sv=, 7930 — 43 L RAOLZEAD HL 7

BZ 33 (8¢®)
3y so b RARF KN 28T BE T3, (B+©)

Way to install the arm base at the left side
(1) Take off the cover plate.(fig.A)
(2) Fix the arm base and collar.(fig.B)

(3) Fix the bush.(fig.C)
HB5 X 16,4
W5, 4
=7 LF collar
arm base
7T-4LB7Z

BNK3X3, 2

cover plate




: - = | B
EZ &7 — L (L-Ki-490 /-501) O 7248y By 4311 B K /4

(NEZ 57 —n%bh=ELD0, @)
QBRI LY Mo BR7ILE FiRS S, (@+®)

QEEr—TN L BEI-TLE 772773 3. (B+©)
@ ESy—TNDI%y 5 (P244) EDSCL=y MERAR 1 RDAIH L (@% ©)
5) SV Tr—TNRIRTTAZI LEN.

monitory AFm
Tl F =L
(L-Ki-490 /-501)

power cable
ERy -7

/\\
famp cable \
7 z ="

Sigma| Cable
F=T7L

awy
Ju

power plug !! {
mifi:/t IR P24% :

ke B clufmr

Way to install the arm on the left 51de
(1) Insert the arm to the arm base.(fig.A)

(2) Connect the power cable to the plug inside the flame.(fig.B)

(3) Clump the signal cable and the power cable.(fig.C)

(4) Connect J244 to P244 on the connector box of DSC unit.(fig.D)
(5) Do not connect lamp cable | @



O €=% (IPC-1010, 1010V) ’ '
Q) F N EFEDOOEEZ S MDD T v 7 FAHI V2 T T 6,
Eo S, FNUNFAIICQLLATITS, (K@)
BVACT =T, T FFMIERT 5. (KD O®)
@ETr—7rrE b L. T RAL2ETIEHE T 5. (X' ©)
S ACT—7NVEELAE, RQLZATIIT 2, (W' O)
O Monitor (IPC-1010, 1010V )
(2) Hook the claw of the tilt table onto the hook metal fitling on the under side of the monitor and
then , mount the monitor on the tilt table with 2 screws. (® in Fig.)
(3) Connect the AC cable to the back of the monitor. ( ® in Fig.)
(4) Connect the sibnal cable to the monitor and fasten 2 fixing screws. ( © in Fig.)
(5) Install the AC cable fixing metal fitting with 2 screws. (® in Fig.)

Ty
(IPC-1010, IPC-1010V)
Monitor

7v /&R

Hook metal
fitting

FIVEE

Tilt table
T ZER -
Monitor under side

Til[ table AC Cable ﬁxing
@ metal fitting
BNK3 X8, 2
{8 12 LBNK4 X 10, 2

DfHFal,2

Accessory screws e
Fixing screws, 2

X2 Fig. 2

AN



2 Replace and instal PCB’s

2 PCBDOAI, Eh0

GEU

Back View
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EP-3461

EP-5100%

EP-3465

P160

J5

EP-5100B

TP19

[3 '//é

caJ
UIM %
A &
EP- P1
3443
P3

EP-3465

e

TP19



¥ ya— 77 7ORYAL 42D 2= T 7 T ETTHY
. Take off short plugs. Talke off all 4 short plugs.

©) TR2
I. " ——R e on

Dle
R

; A_DC.AJ)U. an. oo. nn‘ > un
e sy sy -18v o5 P- 34678 P(ISO :_m_""“"‘_: 12
- L] L] . —'W\'—
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1 12202 i 1226/1 J2s0/1 JaL02 J216
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DSC Mother Board.

DSCL= v FOHEMOPCBE ik s. v ¥ —K— FEDNY 3 — 77 7(LE)

@ iovachy,

Take out several PCB’s of the DSC unit, and take off all 4 short plugs on the mother board.(see

above schematics)
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IRV A Ay F DFRE 4 Setthe digital switch on main control

B, —ixESET
For all countries exept USA

UGR-680STDA /MM & TV 5358 UGR-680STDA #E#E s TV 2 W&

In case UGR-680STD is installed In case UGR-680STD is not installed
OFF OFF

Aloka USA B L *Corometrics/a] T
For Aloka USA and Corometrics
UGR-680STDA A #Em E N T W B IEE
- In case UGR-680STD is installed

3

-

UGR-680STDA#E#H 2 LT W R WIEE
In case UGR-680STD is not installed

Wiyl

o "xniwuis]llls

OFE OFF
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5 EY{EIESR , 5 Check Performance

BiR©f* A L. PRESET+6%4 L TRAM®  After the modification is done, power on and

AELx—HE&ETs)T7T—-3 5, press PRESET + 6 to clear RAM.

SSD-680EX/STD M HUR \» SHFAE # ZF 12/  According to the operation manual of SSD.

7 —PREEICHE L TEYEERR 21T ) . 680EX/STD, check all the performance of

_/E\T DH 5 — fﬂfﬁ‘é@@)}f‘ﬁf)*ﬂ{%‘ THDI L % color function.

FEEEL 728, ETONFLERY DIF 5, If you find no problem, put on all the cover
panels.
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SECTION 13  PARTS LIST

Appliance of Parts List

This Parts List consists of the parts for technical service and maintenance.
Therefore, the parts model name (PARTS No.) is only valid to the technical
support. When you order the parts shownin the List, please apply to our
technical support section.

Before you find the parts with this Parts List, please note that nobody can
use any description in this List for the other purpose.

Outline of Parts List

This Parts List shows many parts which are selected for the technical
support and maintenance, and made with the Illustrations and Lists. These
parts are selected with one of the basis as below,
» For the surface of the equipment such as Cover and Connector
» Machinery and things to be broken without difficulty

» Operation panel including the Knob and Switch

» Cables
excluding one soldered to the other part directly.

» PCB
please refer to the History which has been issued separately, because almost

of the PCBs has the revisions.

» The things to be replaced frequently such as the variable resistor for the
panel

» General small parts such as screws and cable clamps
The location are not shown in the illustration.

» Things to be needed additionally for the technical support

13-1



SECTION 13 PARTS LIST

13-3 Explanation of Parts List
This Parts List is divided by some blocks (INDEX), and each block consists
of the Illustration and List.
INDEx block number ................................................
................................ S/N serial number of revision
name Of block .................................
..................... UNIT model of block
0le MAIN BODY e UNIT S/N -
* psc-105 .
ITEM |CODE No PARTS No DESCRIPTION SERIAL No SPEC
1 Al40058 [SM-105-MM CASTER FRONT WITH LOCK
2 Al120026 |PSC-1054#7 INTERMEDIATE DECK COVER ~91M15621
2 A120027 |PSC-10547B INTERMEDIATE DECK COVER 91M15622~
3 A800041 |[L-CABLE-216 [CABLE:J705-J607 ® [ ] OPTIONs
e @ L] ;
v s | :DESCRIPTION :- . | R
L e I e e b—-——-----—--—-—-—-—~—--—---—-—--—-—--(»—--——-‘—-———4——---’———4
I g Ll % R b e Do ! o I
; :' : ‘PARTS NO model: = eeeeeeeennind . & : :
I*--——-‘I-—---———:—————----—-——*r——-—-———-———-‘---——-—-———-—-SERIAL NoF--—mmm- bt s |
! ! fy R et et | ; |
| b & 1% romenss onm wnm 5hiss 5o s smma ,
b e e e e e '-—- CODE No code number ————————————————————— A —— Fom————— i
: : T et o v ownas wae ol SPBC spec1ﬁcat10n and notes : :
O S S e i 0230 e e e e G-l a5 5 e :
: : ITEM relation number to illustration : : !
S S 8555 i e b . dmmm e N h
I I I | : I I
21 A120033 [PSC-1054%8 PROBE HOLDER
* means ASSEMBLY PARTS.
Tyt TU—=/N=Y °
comments for the assembly parts
INDEX The number of the division for each Parts List (Il1lustrations and

Lists). This is indicated in the illustration for whole equipment
at the beginning .

UNIT The name of this block (or unit) indicated by INDEX.

If the same block or unit will be revised, it will be distinguished
with this and next S/N.
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SECTION 13  PARTS LIST

S/H If the same block or unit will be revised, it will be distinguished
with UNIT, and this shows the beginning of production change.

ITEM Relation numbers between Illustration and List,

CODE Ho Code number zpplied one by one to each parts. However, at this
time (Apr.-'93), it is not acceptable to order.

PARTS Mo Parts number.

SERIAL Wo  Applied serial number.
If it shows “X X X X X ~", the part is aveilable to the serial
number or after. On the other side, “~X X X X X” means valid
to the serial number and before. If the blank, it is not depended
on the serial number,

SPEC The specification, some differences on shipment, and the other
remarks are shown.

Attention

® Prohibition to use both previous and current format of Parts List,
In the current one, the model names of some parts are deferent from
previous.

@ Reference with “History” for the order of PCBs,
This Parts List does not show the PCB version (or not follow the gach

revision). Therefore, when you order the PCBs, please see the “History”
issued separately.

Parts List
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PARTS LIST
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HONITOR ARM 03

L-Ki-49C / -501

CABLES SEE
INDEX 08

550-880EX Q001

SCREWS & SMALL PARTS
SEE INDEX 09

13.5

TX/RX UNIT 05
GEU-84
CABLE HAMWBER 83
’ KP-HA~BB0
HAIN BODY 01
PSC-118
0SC UNIT 05
UiM-325
T _OPERATION PAMEL 02
L-KEY-18D
BOPPLER UNIT 07
UBR-580

ISOLATION TRANSFORMER 04
PTU-004

YTR REMOTE
CONTROLLER RACK 03

MP-FXE580-3/3B

POWER SUPPLY YUNIT 04

PSU-3680C



S/N

PSC-118

UNIT

’01 MAIN BODY:

S50-680EX 101

13



01| MAIN BODY

UNIT

PSC-118

S/N

55D0-680EX 0102

13-




01 MAIN BODY LIHITPSC_118 S/N
I TEM CODE NC. PARTS NO. OcSCRIPTION SERIAL NO. SPEC.
| +A200378 | SAP-68G-01-01 COVERITOP EXCEPT USA
1 +A200529 §§FA§82”01_01 COVER.TOP FOR USA{A. A)
1 *A200530 | SAP-630-01-01 COVER:TOP FOR USA(CORD. )

-CORO

2 +A200380 | SAP-880-01-02 BASE:MONITOR ARM

3 *A200531 | SAP-680EX-01-03 | COVER:FRONT EXCEPT USA

3 *A200532 ?iPABBDEX-O1-GB COVER:FRONT FOR USA(A A)
3 *A200533 §EE§SSOEX-OE~03 COVER:FRONT FOR USA(CORO. )
4 wAZ00384 | SAP-680-01-04 COVER: INTERMEDIATE

5 #AZ200534 | SAP-680EX-01-05 | COVERIRIGHT

6 #AZ00535 | SAP-BB0EX-01-08 | COVER:LEFT

7 +A200536 | SAP-680EX-01-87 | COVER:REAR EXCEPT USA

7 +A200537 ?i?ASSOEX-01'OT COVER:REAR FOR USA(A A}

1 #A200538 §égﬁ880EX-01-07 COYER:REAR FOR USA(CORG. )
8 “AZ00539 | SAP-E30EX-01-08 | COVER:PANEL, BOTTOM

9 +A200540 | SAP-680EX-01-09 | DECK: INTERMEDIATE

I8 4200392 | SAP-680-01-11 JELL BOTTLE HOLDER

12 A120003 | PSC-108i18 PROBE HOOK

13 A110008 ; PSC-108%33 RAIL:REMOTE CONTROL RACK

14 A110009 | PSC-108252 INTERMEDIATE DECK ARM{1)

i5 +A200393 | SAP-BBD-01-15 INTRTMEDIATE DECK ARI(2)

6 A1403018 | B-1075 HINGE

1 A120107 | MP-FXBBOEX-121 FGOT REST

18 A140011 | SSC-150-C8 CASTER FRONT

means ASSEMBLY PARTS.
Tut T =iy
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01 MAIN BODY UNlTPSG_118 S/N
ITEM | CODE NO.|  PARTS HO. DESCRI PTION SERIAL NO. SPEC.
19 A150001 | L-Ki-232 CASTER :REAR
20 #AZ00541 | SAP-6B0EX-01-20 | HANDLE ARM :RIGHT
21 +A2D0542 | SAP-680EX-01-21 | HANDLE ARM :LEFT
22 A110002 { PSC-108#28 HANDLE
24 #A200554 | SAP-BBOFX-01-24 | COVER: PANEL ~
25 4200543 | SAP-680EX-01-25 | BLIND PANEL
26 =A200399 | SAP-680-01-26 | SPRING:BLIND DOOR
27 200544 | SAP-B80EX-01-27 | BLIND DOOR EXCEPT CORO.
28 A800738 | EP-2512: PCB:BLEND PANEL
30 A510000 | SP-4107u-1 KNOB
31 A510013 | SP-4108 KNOB
32 AB11053 | L-8-58 SH1TCH: POWER
az ABZ4004 | §5-433 SPEAKER
34 ABOOT73S | EP-2510: PCB:PHONE JACK
35 AB00740 | EP-3143 PCB
36 AB23033 | RVIEYN20SC5K (2 | VOLUME:AUDID VOLUME
37 ABD100C | D8-7018-00 INDEPENDENT CONNECTOR:J302
35 %A200545 | SAP-BBOFX-01-38 | COVER:BASE
38 AB00T42 | EP-3265% PCBIMAIN CONTROL
40 A825003 | 1095-088 FAN
41 AB25004 | 1085-096 FAN
47 ABOT001 | WK-3004 AC RECEPTACLE: 320, 321
43 7623034 | RY12YP20SBSK() | VOLUME:AGC(B, W), ECOH ERASE

 mesans ASSEMBLY PARTS.
7

v T ==
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01 HAIN BODY UNITPSG_HS S/N
iTEM | CODE NO.|  PARTS NO. DESCRIPTION SERIAL NO. SPEC.
44 AB11053 | D-20178 SWITCH:FTC. POS/NEG, INT/EXT
45 AB11084 | L-$-52 SWITCH:SWEEP SPEED
46 AB11065 | L-§-53 SWITCH:CONTRAST (B, M)
47 A120100 | PSC- 108560 STOPPER
48 AB00096 | P-32-680-CORG | HAME PLATE For LSA (GORD.
48 A110142 | PSC-118467 oucT
50 A110143 | PSC-118#69 JB COVER
51 A110144 | SAP-BBOEX-01-51 { COVER: INTERMEDIATE DECK
52 A110145 | PSC-118#32 COVER:COSMETIC, CONNECTOR ~21M08512
53 AB00032 | PSC- 108456 LABEL - INDEPENDENT

mzans ASSEMBLY PARTS.
Ty T )=~y
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OEJDPERATIDN PANEL

UNTT

L-KEY-19D

S/N

©)

SSD-B80EX 0201
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) OPERATION PANEL UNIT S/ N
L-KEY-19D

L]

L]
o
(®)

]
A0

SISIOIONS

|
I

$SD-680EX 0202
13-13



S/N

UNIT

L-KEY-26

SWITCH

@

02; OPERATION PANEL

CONNECTOR

13-14
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02

OPERATION PANEL

UNIT

L-KEY-13D/26

S/N

ITEM CODE NO. PARTS NO. OESCRIPTION SERIAL NO. SPEC.
1 *AZ00555 | L-KEY-18D PANEL FULL ASSEMBLY
2 #AZ200556 | SAP-B8CEX-02-02 | PANEL SHEET
4 =A20016% | L-KEY-26 FULL KEY BOARD ASSY
9 A800987 | EP-2360 PCB:SW
6 A800744 | EP-3182 PCB:RY
7 AB11002 | A3FA-101-0 SWITCH(ORANGE}
& AG11003 | A3FA-401-Y SHITCH(YELLCW)
9 AB11004 | A3FA-401-0 SWITCH(ORANGE)
19 AG11005 | A3FA-101-8 SWITCH(GREEN)
1 *A200408 | L-KEY-193#19 CABLE ASSY:J363, J362
12 #A200410 | L-KEY-19£18 CABLE ASSY:J360, J361
13 AB01003 | 5046-064 CONNECTOR: J365
14 ABG1002 | 5045-044 CONNECTCR - J391
14 “A200411 | L-KEY-19C#20 JUMPER CABLE
16 ASZ3000 | EVA-UBH-S15-B13 | RV:STC
17 AB01006 | 3429-6002LCSC CONNECTOR: J364
18 A200412 | L-KEY~19Ci26 KEY BUTTON:RED
19 #A200413 | L~KEY-15CH24 KEY BUTTON:SPACE
20 #A200414 | L-KEY-19C115 KEY BUTTON:WHITE
21 #A200415 | L-KEY-19CH15 KEY BUTTON:CLEAR
22 AB11001 { SRM-1-01-11 ROTARY SWITCH
23 AS23001 | RVZ0YP1-23S-B1K | VARIABLE RESISTGR ROTARY
24 AB23002 | Rv20YP1-235-85K | VARIABLE RESISTOR ROTARY

msans ASSEMBLY PARTS
TwTw T )—ii—y
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02 OPERATION PANEL UNlTL-KEY-1SD/25 S/N
[ TEM CODE NO. PARTS NO. DESCRIPTION SERIAL NO. SPEC.
21 A100186 | PSC-105#25 TRACK BALL MOUNTING PLATE
28 A510003 | SP-4103-uB KNOB:STC
29 A510002 | SP-43104 KNOB
30 A510011 | SP-4106 KNGB
31 AS10012 | SP-4107-1 KNOB
32 AB18000 | L-TB-1B TRACK BALL
34 AB11013 | BIF-1050 KEY SWITCH(without KEY-TOP)
3t A616074 | EBR34325 LED
36 ABO1087 | 3428-6002LCSC CONNECTOR
ST RS

13-16
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UNIT

L-Ki-490 / -501

03 | MONITOR ARM

(&)

——
\0®9@
o
(2

ﬁ ¢

[

3

e
\%5 M \

SSL-880EX 0301
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i
03|CABLE HANGER

UMNIT

MP-HA-680

SSD-680EX 0302
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S/N

MP-FX-680-3B

VTR REMOTE CONTROLLER RACK|unIT

03

SSD-580EX 0303
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03 MACH I NERY UNIT S/N

{TEM | CODE NC.|  PARTS NO. DESCRIPTION SERIAL NO. SPEC.
1 A150045 | L-Ki-27541 MAIN EXTENSION SPRING

2 A150011 | L-Ki-279#2 SUS EXTENSION SPRING

2 #A200416 | L-Ki-279B#2 SUB EXTENTION SPRING

3 #A200546 | L-Ki-263523 HONITOR MOUNTING BRACE FOR 127 TV
3 #A200547 | L-Ki-501£3 HONITOR MOUNTING BRAGE FOR 10° TV
4 A150027 | L-Ki-279:4 KNOB

5 A150035 | L-Ki-27945 BASE

6 A150038 | L-Ki-273#6 SUPPORT

7 AT50040 | L-Ki-27987 COVER FIXING SHAFT

8 A150041 | L-Ki-27948 LOCK PIN

g A150042 | L-Ki-279%9 LOCK PIH KNOB
11 A150002 | L-Ki-278#11 LiNK(4)
12 A150003 | L-Ki-279£12 HOOK SHAFT

13 A150004 | L-Ki-278#123 COVER FIXING BOSS
14 A150005 | L-Ki-279#14 COVER FIXING BRACE

15 A150006 | L-Ki-273£15 WASHER
16 A150007 | L-Ki-279¢18 CONICAL SPRING WASHER
17 A150008 | L-Ki-279¢17 NUT
18 A150008 | L-Ki-273#18 BUSH

19 A150010 | L-Ki-279819 LINK(B)
20 A150012 | L-Ki-273#20 SCREW
22 A150013 | L-Ki-279522 SPACER PLATE
23 A150014 | L-Ki-275#23 FRICTION PLATE

w means ASSEMBLY PARTS.

Ty T =iy
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03 MACHINERY UNIT SN

ITEM CORE NO. PARTS NO. OESCRIPTION SERTAL NO. SPEC.
24 A150015 | L-Ki-279#24 FRICTION LINK
25 A150016 | L-Ki-279#25 TOP PLATE
26 A150017 | L-Ki-279426 BOSS
27 A150018 § L-Ri-279%27 BOLT
29 A150018 | L-Ki-279%25 SCREW *ANKZ. 6x15
30 A180021 | L-Ki-278430 HANDLE COVER MOUNT NG BRACE
34 A150022 | L-Ki-278534 HANDLE COVER:UPPER
35 A150023 | L-Ki-278%35 HANDLE COVER:LOWER
36 A150024 | L-Ki-279£36 SCREEN
38 A150025 | L-Ki-279538 GROUND WIRE(A)
3s A150026 | L-Ki~279%39 GROUND WIRE(B)
47 A150028 | L-Ki-279342 BALL PLUNGER
43 A150029 | L-Ki-279#43 RIGHT COVER
44 A150030 | L-Ki-279344 LEFT COVER
45 A150031 | L-Ki~279845 CAP
47 A150032 | L-Ki-279£47 HOCK PIN
48 A150075 | L-Ki-263£35 LAMP
49 A150075 | L-Ki-263#36 SWITCH
50 «A200548 | SAP-GB0EX-03-50 1 TILT TABLE FOR 127 TV
a2 A000011 | MP-1POSB TILT TABLE FOR 107 TV
53 =#A200548 | L-Ki-408 MONITOR ARM ASSY 100V
53 +A200850 | L-Ki-501 MONITOR ARM ASSY 115Y, 220v
60 AB00255 | HP-HAGBL CABLE HANGER FULL ASSY

means ASSEMBLY PARTS.
Tyt T ==y
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03 MACH I NERY UNIT S/N

ITEH | CODE NO.|  PARTS NO. DESCRIPTION SERIAL NG, SPEC.
61 A120005 | MP-HABO00E2-4 CAP
62 +A200557 | SAP~600-04-11 JGINT ROD (2)
63 #A200417 | SAP-680-03-63 JOINT ROD (1}
B4 A110021 | MP-HABO0H1 -5 CUSHION
65 A110020 | MP-HAS00#1-5 LOCK KNOB
86 A11G029 | WP-HAB00#3-9 PARTITION PLATE
67 A110024 | HP-HABOOH3-2 ROLLER(1)
88 A110027 | MP-HABO0#3-7 SHAFT (1)
69 #A200558 | SAP-500-04-03 | SHAFT(2)
70 AT10022 | P-HASO0E3-10 | MOUNTING BRACE
7 A110023 | HP-HAB0O0:#3-11 SURFACE WASHER
72 A110026 | lP-HABOO0#3-4 LOCK KNOB
73 A110025 | MP-HAG00E3-3 ROLLER(2)
74 wA200418 | SAP-630-03-7¢4 | JOINT ASSY(C)
80 A110013 | MP-FX680-381 SPACER
82 A110014 | P-FX680-382 HOUNTING BLOCK,
83 24200551 | SAP-680EX-03-838 | SLIDE PLATE HP-FX680-38
84 A140023 | KS15:10A KNOB

means ASSEMBLY PARTS.
Tyl 7 j—si—y

13-23




04 | POWER SUPPLY UNIT

UNIT S/N

PSU-5680C

(1) UNIT ASSY

J503 PIN

(18019 16

T

-
s

£
g

X
E}\

e

// \\l
PCB

J504 PIN

850-3 4
GBOEX 0401 13-24

/
!

FPCE




POWER SUPPLY UNIT

UNIT

PSU-S680C

S/N

LEFT SIDE VIEW

FUSE
FUSE HOLDER

19 (263

FUSE
CAP

RIGHT SIDE VIEW

FUSE
FUSE HOLDER

FUSE
DOOr:

9

N/

]

L]

Ty

o

L

S8D-680EX p402 -
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04 | ISOLATION TRANSFORMER

UNIT

PTU-004

UNIT ASSY (100V)

FUSE @

]

I

|

|

FUSE \ }
HOLDER S
FUSE @ i
CAP {
|

|

FUSE

FUSE
HOLDER

FUSE
CAP

SED-680EX 0403
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04 POWER SUPPLY UNIT UN[TPSU-SSBOC SN
ETEM CODE NO. PARTS NO. CESCRIPTION SERAL ND. SPEC.

1 ADGO012 | PSU-S68OC UNIT ASSY

Z AB0OSES | EP-3240x PCR

3 AD30019 | HK12-5/A SWITCHING POWER SUPPLY

4 AB0G028 | H-T-231 [SOLATION TRANSFORMER

5 ABOBO16 | MBH-1205-22 LINE FILTER

6 AB00989 | EP~3535 PCB

7 AB25021 | 109P0924H406 FAN

8 ABOB01TT | MAS-1220-33 LINE FILTER

9 AS21035 JuB2-XLN-171-1082-15,| BREAKER

, 108E-15,108-6

10 AG11062 [ SUTT0A-11 VOLTAGE SELECTOR

" AB21049 | 313 ¢02 FUSE.F2, F501

12 AG21050 1 313 o0t FUSE:F502

13 AB21022 | FEUD31-1873 FUSE HOLDER

14 A621023 | FEKD31-1661 FUSE CAP

15 A800421 | EP-29228 PCB

16 A030020 | S8G010-15 SWITCHING POWER SUPPLY
17 AB03018 | 1-480703-0 CONNECTOR: J504
18 AB01015 | 1-480764-0 CONNECTOR: J503

19 ABO1077 | 350547-1 PIN CONTACT
20 ABOT016 | AC-G108B44 AC OUTLET
30 AD38001 | PTU-004 [SOLATION TRANSFCRMER ASSY FOR 100V
31 4030001 | PTU-004 ISCLATION TRANSFORMER ASSY FOR 200v
32 ABDS034 | M-T-133B | SOLATION TRANSFORMER

means ASSEMBLY PARTS.
Tt T )~ =
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04 POWER SUPPLY UNIT zTPSU—SBBDC S/N
ITEM CODE NO. PARTS NO. DESCRI®TION SERIAL NO. SPEC.

33 AB21047 1 326.01 0 FUSE FOR 100V

34 AB21048 | 313. 008 FUSE FOR 200V

35 AB21022 | FEU031-1673 FUSE HOLDER

36 AB21023 | FEX031-1661 FUSE CAP

37 AB01016 | AC-G10BB44 AC OUTLET FOR 100V

38 ABG1058 | 418037 AC OUTLET FOR 200V

means ASSEMBLY PARTS.
Ty TV ==y
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UHNIT SN
051 PCB UNIT GEU-64
(1) UNIT ASSY
MOTHER
BOARD
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05

PCB UNIT

UNIT

GEU-64

MOTHER BOARD SIDE

GEU I.T.F.

SELECT CONT

\

SS8D-680EX 0502
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05 PCB UNIT SN
ITEM CODE NO. PARTS HNO. DESCRIPTION SERIAL N, SPEC.
1 ADOD013 | GEU-84 UNIT ASSY
i AB00950 | EP-3454 PCB:PROBE CHANGER-2
3 AB00851 | EP-3453 % PCB:PROBE CHANGER-1
4 A800952 | EP-3455 PCB:SELECTOR
5 ABO0YE3 § £P-3455 PCE:TX 1
8 ABQ0S54 | EP-3457 PCBITX 2
7 AB00S55 | EP-3458 PCB:PRE AP
8 ABO0956 | EP-3459 PCB:RX DELAY
8 4800856 | EP-3459 PCB:RX DELAY
10 AB00Y5T | EP-3461 PCB MAIN AMP & COLOR I.T.F
11 ABOG358 | EP-3463 PCB:GAIN CONT
12 AB0D359 | EP-3464 PCB:TX TRIG
13 AB0D09GO | EP-3465 PCB:TIMING/ADRS
14 ABODSET | EP-3452 PCBISELECT CONT
15 AB00962 | EP-3525 PCE:GEU I.T.F.
16 AB00363 | EP-3466 PCB:MCTHER BOARD

means ASSEMBLY PARTS.
TouyT)—ii—=Y
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S/N

UIM-325

UNIT

06| PCB UNIT

(1) UNIT ASSY

MOTHER
BOARD

Wiy

Ndan

[ [ [ /)

2G-9V

AL 03dIA

/

v/aarv
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Vv /A HO109

[

§53004d 150d HO0D

|

SS3UAAY

AHOWIW M/ 8

(M7 9) AHOWIAW 3NID

\

DNINLL

\

{HOOD) AHOWIW INID

\

AHOWIW 13A

AHOWIN HVA

S4N8 NN Y0100

\

e e e s v ————— — — — — — — _ [E——

Wi

\

ALYINDTVD HOM0D

\
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06 PCB UNIT S/N
ITEM | CODE NO.|  PARTS NO. DESCRIPT|ON SERIAL NO. SPEC.
1 ABD09B4 | UiM-325 UNIT ASSY
2 AB00965 | EP-5100 PCB:COLOR CALCULATE
4 ABOO9ES | EP-3477 PCB:US I.T.F
5 AB00150 | EP-3115 PCB:COLOR LINE BUFF
6 ABOOSET | EP-7213-1 PCB:VAR MEMORY
7 AB00143 | EP-2213 PCB:VEL HEMORY
8 ABO0968 | EP-3238 PCB:CINE MEMO(COLOR)
9 ABO0SBY | EP-3620 PCB:TIMING
10 AB00370 | EP-3237 PCB:CINE MEMO(B/W)
11 AB00971 | EP-23247 PCB:B/W MEMORY
12 A800972 | EP-3236 PCB:ADDRESS
13 AB00152 | EP-3114 PCB:COLOR POST PROCES
14 AB00973 | EP-2651-2 PCB:COLOR D/A
15 AB00918 | EP-2729 PCB:A/D D/A
16 ABDOS27 | EP-3443 PCBIVIDEQ I.T.F. FOR NTSC
16 AB00927 | EP-3443 PCB:VIDED I.T.F. FOR PAL
17 AB00S28 | EP-2629 PCB:AG-DC
18 ABOO1B7 | EP-2813-1 PCB: MPU
19 ABODGT4 | EP-3467 PCB:MOTHER BOARD
20 AB0DST5 | EP-2841 PCB:ECG MEMORY FOR PEU-6208

means ASSEMBLY PARTS.
T ==y
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07| PCB UNIT

UNIT
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S/N
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FFT
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SS5D-6B0EX 0701
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a7 PCB WNIT SN
[ TEM CODE NO. PARTS NO. DESCRIPTION SERIAL NO. SPEC.

P_; ABO0975 | UGR-680 UNIT ASSY

2 A800877 | EP-3260 PCB:TX, RX

3 AB00939 | EP-2810 PCBCONTROLLER

4 AB00978 | EP-3259 PCB FILTER

5 AB00941 ; EP-2812 PCBILLT. F.

6 AB50003 | NJK-196A-FFT PCB:FFT BOARD

7 AB00990 | NJK-196A-0UT PUT { PCB:OUT PUT BOARD

8 AB00178 | EP-2808 PC8:MOTHER BOARD

% means ASSEMBLY PARTS.
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UNIT S/N
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S/N
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S/N
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08 CABLES:DOPPLER UNIT UNTT 5/N
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08 CABLE UNIT SN
[TEM CODE NO. PARTS NO. DESCR!PTION SERIAL NO. SPEC.
1 A800213 | CO-PSC108-1.-06 | CABLE:J373-CN) -~
2 AB00991 | CO-PSC-108-0-09 | CABLE:l385-1323, ACOUSTIC POWER ~
3 A800392 | CO-PSC118-A 12 | CABLE:J379-J812, LAWP ~
4 AB0C3S3 § CO-GELB4-J05 CABLE:J183-J376 ~
5 A800394 | CO-GEUBL-G04 CABLE:J375-J180 -~
& ABO0216 | CC-PSC108-P-08 | CABLE:J370-J246 ~
7 A8G0215 | CO-PSC108-F-08 | CABLE:J381-J241 -~
8 AB00995 | CO-PSC108-J-088 | CABLE:J371-.224 ~
3 A800218 | CO-PSC108-E-15 CABLE:J378-P700, CAMERA ~
10 AS00336 | CO-PSC-108-K-04 | CABLE:J705-J374 ~
1 AB00997 | CO-PSC-108-K-08 | CABLE:J708-.240 ~
12 ABQ0225 | CO-PEUBBO-A-02 | CABLE:J704-P909 ~
13 AB00227 | CO-PSC108-Q-05 | CABLE:J281-4703, VIDED IN -~
14 AB009SE | CO-L-PS-40-F-07 | CABLE:J510-J248, 1249 ~
15 AB00223 | CO-PSC108-8-18 | CABLE:JB03-J387, 247~ /607 -~
18 #A200560 | L-CABLE301-16 CABLE:J244-P1000, MONITOR —~
17 A800989 | CO-GEUB4-S-10 CABLETJ242-1i48 ~
18 AB010Q0 | CO-GEUYB4-FO5 CABLE:J5-J160 ~
19 ABOO79S | CO-GEUS0-K-10 CABLE' J147-J609 ~
20 A800798 | CO~GEUS0-J-08 CABLEZJ601-1141 ~
21 A800234 | CO-GEUS0-N-10 CABLE:JB12-1157 ~
23 A801001 | CO-PSCI08-HO8 CABLE: J342-SPEAKER ~
24 A301002 | CO-GEUS0-W-08 CABLE:J364-J121 -~

means ASSEMBLY PARTS.
Tyt T —ri—y
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08 CABLE UNIT S/N
ITEM | CODE NO.|  PARTS NO. DESCRIPT]ON SERIAL NO. SPEC.

25 ABD0TS7 | DO-PSC-108-A-13 | CABLE: J518-J161, J323 ~
2 AB00YTY | CO-GEU-50Y-4 CABLE:J163-J243

27 AB01003 | 0O-LPS-40-E-14 | CABLE:J504-3300, SW ~
28 AB00228 | CO-LPS40-H-10 | CABLE:J913-J514 ~
29 ABO1004 | CO-LPS-40-G-12 | CABLE:J519-J131 ~
30 *AZ00561 | L-CABLE-177-11 | CABLE: J604-J162 ~
a1 A301005 | CO-LPS-40-B-13 | CABLE:J511-J132

32 AB00217 | CO-LPS40-A-12 | CABLE:J386-J513 ~
33 #¥A200552 | L-CABLE-341 CABLE:J299-1372

34 ABD0226 | CO-LPS40-0-12 | CABLE:JS09-J515 ~
40 #A200562 | L~CABLE-392 CABLE: J3-J4, J3-J3 ~
47 ABO1006 | CO-GEUB4-A05 CABLE:J6, 47-J3, J4 ~
43 AB01007 | CO-GEUS4-B05 CABLE:J8, JS-J5, JB ~
4 A801008 | CO-GEUB4~MO1 CABLE:J185-J185 ~
45 A801009 | CO-GELIS4-002 CABLE:J1-J189 ~
48 ABD1010 | CO-GEUB4-RE2 CABLE:J2-J130 ~
47 AB01011 | CO-GEUB4-K04 CABLE:J122-J164 ~
48 AB01012 | CO-BEUG4-L04 CABLE:J123-J165 -~
50 ABODBOA | CO-UIM324-D-05 | CABLE:J223-J243 ~
51 AB00BO3 | CO-UIM324-C-04 | CABLE:J222-J242 ~
52 ABD0BOT | CO-UiM324-A-04 | CABLE:J220-J240 ~
53 AB00810 | CO-UIM324-J-04 | CABLE:J249-J220-2, J231-2, J232 ~
54 ABD0B0Y | CO-LiIM324-1-04 | CABLE:J248-J236,1237-2,) ~

236-1,1237-1,1240-1,1241-1

means ASSEMBLY PARTS.
Tug T =iy
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08 CABLE UNIT 5/8
ITEM COCE NO. PARTS NO. DESCRIPTICN SERIAL No. SPEC.

55 AB0081Z | CO-UIM324-M-03B | CABLE:J247-4282 ~

568 AB01G13 | CO-UiM325-A-04 | CABLE:J377-1233, J234, J235 ~

57 A800246 | CO-UtM324-0-08 i CABLE:J911, J231-1, J230-1, J227-9 ~

58 AB01014 | CO-UIM324-L-06C |+ CABLE:J227-1-5280,J281, ~
1283,)284,1244

59 AB00805 | CO-UIM324-E-04 | CABLE:J225- 12886, J285 ~

&0 AB0D0B15 | CO-UIM324-N-04B | CABLE:J241-1310,i289,) ~
-298,)1,1277-2,1296

§1 *A200563 | L-CABLE-175 CABLE:J228-J245 ~

52 ABO0B16 | CO-UIM324~P-05 | CABLE:J3, J2-EP-3179 ~

80 AB00207 | NCS-3305 CABLE:J1-J4, JZ-U5, J3-J6 ~

83 AB0G208 | L-CABLE-222-06 | CABLE:J7-J8 ~

means ASSEMBLY PARTS.
Fwt 7 ) —ii—y
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09

SCREWS & SMALL PARTS

UNIT

S/N

[TEM

CODE NO. PARTS NOQ.

DESCRIPTION

SERIAL NO.

SPEC.

A341325 | aT3x2. 5

SCREW HEXAGONAL:3T3:2. 5

A341304 ; T34

SCREW HEXAGONAL:3T3:4

A341408 | 3748

SCREW HEXAGONAL :3T4::8

A301306 | ANK3=6

SCREW: ANK3::6

A301308 | ANK3+8

SCREW :ANK3--8

A301418 | ANK4:18

SCREW: ANK4=18

A140092 | ARC-68-A-14

CABLECLAMP : INDEX 03

A342616 | B6:i6

BOLT HEXAGONAL:B6&:16

A342520 [ B6+20

BOLT HEXAGONAL:BG+20

A342820 | BB=20

BOLT HEXAGONAL:B8:+20

A316306 | BK3:x6

SCREW:BK3~B

A303310 | BNK3:10

SCREW:BNK3=10

A304216 | BNK3+18Bs

SCREW:BNK3-16Bs

A303320 § BNK3=20

SCREW:BNK3:20

A303330 | BNK3%30

SCREW:BNK3::30

A303306 | BNK3+6

SCREW: BNK3:6

A304306 | BNK3+6Bs

SCREW:ENK3:6Bs

A303308 { BNK3:+8

SCREW:BNK3+8

A304308 | BNK3:8Bs

SCREW: ENK3::8Bs

A303412 | BNK4=1Z

SCREW:BNK4:12

A304408 | BNK4--8Bs

SCREW:BNK4::88s

A140089 | CKN-07

CAELECLAWP: INDEX 01

A306208 | CNK3:6

SCREW:CNK3=6

mzans ASSEMELY PARTS.
Fotwr T —ri—y
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09 SCREWS & SWALL PARTS NIT S
ITEM CODE No. PARTS NO. CESCRIPTION SERIAL NO. SPEC.

A306308 | ONK3:8 SCREW: ONKG+8
A305308 | CNK3+8Bs SCREW: CNK343Bs
A3G6410 | CNK4=+10 SCREW . CHK4=10
A308425 | ONKé25 SCREW: CHK 25
A306408 | CNKd:=38 SCREW:CNK4--3
A140093 | CV-100 CABLECLAMP: INDEX 05
A1£0094 | Cv-200 CABLECLAMP: INDEX 05, 06
A622007 | FONG010 CABLECLAMP: INDEX 05
A347405 | HBLs SCREW: HB4+5
A34T516 | HBS*16 SCREW: HB5+15
A140085 | KD-3N CABLECLAMP: INDEX 04
A140065 | KD-8N CABLECLAMP: INDEX 05, 04
4381103 | Na NUT HEXAGONAL:N3
A381703 | N3Bs NUT HEXAGONAL :N2Bs
A3B1104 | N4 NUT HEXAGONAL:Né
A381106 | NS MUT HEXAGONAL :N5
A311310 | Nk3+10 SCREW:K3+10
A312310 | NK2:10Bs SCREW:NK3*10Bs
A311312 | NK3+12 SCREW:NK3#12
A312312 | NK3128s SCREW:NK3#12Bs
A311316 | NK3:15 SCREW:NK3=18
A311325 | NK325 SCREW :NK3+25
AT130¢ | NK35 SCREW:NK3+5

T ASEENRLY PARTS. 13-47




039 SCREWS & SMALL PARTS UNIT S/N

[TEM CODE NO. PARTS NO. DESCRIPTION SERIAL NO. SPEC.
A311308 | NK3:8 SCREW NK3+8
4383203 | PW3 WASHER:PW3
A383204 | P¥4 WASHER : P¥i4
A321310 | 8310 SCREW FLAT HEAD:S3x10
A322310 ; §3:+10Bs SCREW FLAT HEAD:S3:-10Bs
A321312 | §3%12 SCREW FLAT HEAD:S3%12
A322316 | 83+16Bs SCREW FLAT HEAD:S3+16Bs
A321325 { 8325 SCREW FLAT HEAD:S83:25
A3Z21330 | S3+30 SCREW FLAT HEAD:S3:30
A321306 | 836 SCREW FLAT HEAD:S3:6
A322306 | 53:+6Bs SCREW FLAT HEAD:83:+6Bs
A321308 | 53=8 SCREW FLAT HEAD:53+8
A322308 | S3:8Bs SCREW FLAT HEAD:S3+8Bs
A321410 | 8410 SCREW FLAT HEAD:S4:10
A321412 | S4:x12 SCREW FLAT HEAD:S4:12
A321415 | 84:15 SCREW FLAT HEAD:S4:x15
A321408 | 546 SCREW FLAT HEAD:S4:6
A3Z1408 | S48 SCREW FLAT HEAD:S4:8
A383303 ; SW3 WASHER : SW3
A384003 | SW3Bs WASHER : SW3Bs
A383304 | SWé WASHER : SW4
A383305 | SW5 RASHER - SWS
A383303 | SWe WASHER: SHE

means ASSEMELY PARTS.
Tyt T ==y
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09

SCREWS & SMALL PARTS

UNIT

S/N

[TEM

CODE No, PARTS NO.

GESCRIPTION

SERTAL NO.

SPEC.

A140091 | TR-16-8-16

CABLECLAMP: INDEX 01

A140090 | TRCC-23-11-14

CABLECLAMP: INDEX 01, 03

AB22000 | UL-13

CABLECLAMP: INDEX 01, 05

A62200% | UL-23

CABLECLAMP: INBEX 01

A383112 | W12 WASHER: W12

A383103 | W3 WASHER W3 é

A383105 | W5 WASHER W5 g
i

A3B1306 | W8 WASHER W6 4

means ASSEMBLY PARTS.

T 7)==y
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01

MAIN BODY

UNIT

PSC-120

S/N

550-6805TC 0102
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01 MAIN BOCY UNlTPSC-l?D SN
ITEM CODE NO. PARTS NO. DESCRIPT:ON SERIAL NO. SPEC.

1 wAZ00379 | SAP-680-C1-01 COVER:TOP EXCEPT USA

1 42005628 §ﬁFA§82_O]_O] COVER:TOP FOR USA(A. A)

1 +A200530 ?ég&880-01-01 COVER:TOP FOR USA(CORC. )
2 +AZ200584 | SAP-680STD-01-02 : BASE:HONITOR ARM

3 #AZ00531 | SAP-B30EX-01-03 | COVER:FRONT EXCEPT USA

3 wAZ(0832 §ﬁP;880EX-01-03 COVER: FRONT FOR USA(A. A)
3 +#AZ{0533 §SS§SSOEX-O1-03 COVERFRONT FOR USA(CORD. )
4 wAZ00384 | SAP-620-01-04 COVER: INTERMEDIATE

5 +#AZ200534 | SAP-680EX-01-05 | COVER:RIGHT

& #A200535 | SAP-680EX-01-06 | COVER:LEFT

7 «A200536 | SAP-680Ex-01-07 | COVER:REAR EXCEPT USA

7 4200537 ?ﬁPAGBOEX-Di-DY COVER:REAR FOR USA(A A)

7 wA200538 §égé880EX_O1_DY COVER:REAR FOR USA(CORC. )
8 #A200539 | SAP-EB0EX-01-08 | COVER:PANEL, BOTTOHM

9 «A200540 [ SAP-680EX-01-0S | DECK: INTERMEDIATE

i1 *AZ00382 | SAP-880-01-11 JELL BOTTLE HOLDER
12 A120003 | PSC-108#18 PROBE HOOK
13 A11000¢€ | PSC-108533 RATLZREMOTE CONTROL RACK
14 A110008 | PSC-108£52 INTERMEDIATE DECK ARM(1)

15 wA200333 | SAP-680-01-15 INTRTHEDIATE DECK ARM(2)
18 A140018 7 B-1075 HINGE

7 A120107 | MP-FXEBCEX-1E1 FooT REST

18 A140011 SSC-150-CB CASTER FROWT

means ASSEMBLY PARTS.
Tt T —ii—Y
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M HATN BODY NIT S/N
PSC-120
I TEM CODE NO. PARTS NO. DESCRIPTION SERIAL NO. SPEC.
18 A1500071 | L-Ki-232 CASTER :REAR
20 *h200541 SAP-BSQEX-G1-20 HANDLE ARM ‘RIGHT
21 +A200647 | SAP-BB0EX-01-21 | HANDLE ARM LEFT
22 A110002 | PSC-108428 HANDLE
24 4200554 | SAP-G80EX-01-24 | COVER: PANEL ~
25 #AZ00543 | SAP-680EX-01-25 | BLIND PANEL
26 *AZ00349 | SAP-680-01-26 SPRING:BLIND DCOR
27 ~AZ200553 | SAP-680STD-01-27 | BLIND DOOR EXCEPT CORO.
29 AB00T38 | EP-2512% PCB:BLIND PANEL
30 AS10000 | SP-4107u-1 KNOB
31 A510013 | SP-4108 KNCE
32 AB1T063 | L-5-59 SWITCH:POWER
34 ABDOTAS | EP-2510: PCB:PHONE JACK
35 AB00740 [ EP-3143: PCE
38 ABZ3033 | RVI6YNZ0SC3kQ VOLUME:AUDID YOLUME
38 wA200045 | SAP-B80EX-(G1-38 | COVER:BASE
39 ABOO742 | EP-3285: PCB:MAIN CONTROL
40 AB25003 { 1085-086 FAN
41 AB25004 | 1035-096 FAN
42 AB0T001T | WK-3004 AC RECEPTACLE:J320, 321
43 AB623034 | RVIZYP20S85k( VOLUME : AGC (B, M), ECOH ERASE
44 AB11053 | D-20128 SWITCH:FTC, POS/KNEG, INT/EXT
45 AG11064 | L-S-52 SWITCH-SWEEP SPEED

maans ASSEMBLY PARTS
Ty =iy
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01 MAIN BODY UNITPSC-]ZO SN

ITEM CODE NO. PARTS NO. DESCRIPTION SERIAL NO. SPEC.
48 AB11065 | L-8-33 SWiTCH:CONTRAST (B, M)
47 A120100 | PSC-108460 STOPPER
48 A500086 | P-32-680-COR0 NANE PLATE FOR USA (CCRO.
49 A110142 | PSC-118467 DucT
50 A110143 | PSC-118#69 JB COYER
a1 A110744 { SAP-680EX-01-51 | COVER: INTERMEDIATE DECK
52 A110145 | PSC-118432 COVER:COSMETIC, CONNECTGR ~ 211408251
83 ABODT10 | PS3-120873 LABEL

means ASSEMBLY PARTS
T T ==y
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OPERATION

PANEL

UNTT

L-KEY-18D

S/N

©

SSD-680STD 0201
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S/N
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S/N

L-KEY-26

UNIT

02| OPERATION PANEL

SWITCH

LED
CONNECTOR
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02 OPERATION PANEL UN,TL-KEY-]QD/EG S/
I TEM CODE Na. PARTS NO. DESCRIPT 10N SERIAL NO. SPEC.

1 +A200555 | L-KEY-19D PANEL FULL ASSEMBLY

2 +A200556 | SAP-680EX-02-02 | PANEL SHEET

4 wA200162 | L-KEY-26 FULL KEY BOARD ASSY

5 AB03015 | EP-2980x PCB:SH

6 ABD1016 .EP-3182* PCBIRY

7 AB11002 | A3FA-101-0 SWiTCH(ORANGE)

8 AG11003 | ABFA-401-Y SWITCH(YELLOW)

3 AB11004 | A3FA-401-0 SWITCH(ORANGE)

10 AB11005 | A3FA-101-8 SWITCH(GREEN)

1" *AZ0040S | L-KEV-19%19 CABLE ASSY:J363, J367

12 +AZ00410 | L-KEY-18%18 CABLE ASSY:J360, J361

13 ABO1GO3 | 5045-08A CONNECTOR: J365

14 ABL1002 | 5046-044 CONNECTOR: J391

15 +AZ00411 | L-KEY-190220 JUMPER CABLE

16 AB23000 | EVA-UBH-S15-813 | Rv:STC

17 AB01006 | 3429-6G02L.03C CONNECTOR: J364

18 4200412 | L-KEY~19CH26 KEY BUTTON:RED

19 #A200413 | L-KEY-180i24 KEY BUTTON:SPACE

20 “A200414 | L-KEY-19CE15 KEY BUTTON:WHITE
21 *AZ00415 | L-KEY-19CE15 KEY BUTTON:CLEAR
22 AB11001 | SRM-1-01-11 ROTARY SWITCH
23 ABZ3001 | RY20YP1-23S-B1K | VARIABLE RESISTOR RCTARY
24 AB23002 | RV20YP1-233-B5K [ VARIABLE RESISTOR ROTARY

maans ASSEMBLY PARTS.
Tt 7 —i—y
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02 OPERATION PANEL UNlTL—KEY~1QD/26 S/N
| TEM CCOE HO. PARTS NO. DESCRIPTION SERJAL WO, SPEC.
27 A100186 | PSC-105#25 TRACK BALL HOUNTING PLATE
28 A510010 | SP-4103U8 KNOB-STC
29 A510002 | SP-4104 KNOB
30 A510011 | SP-4106 KhOB
31 A510012 | SP-4107-1 KNOB
32 AB618000 | L-TB-18 TRACK BALL
34 AB11013 § B3F-1050 KEY SWITCH(without KEY-TOP)
35 AB16014 | EBR34323 LED
36 ABD1087 | 3428-6002LCSC CONNECTOR

means ASSEMBLY PARTS.
Tt T )—ri—y
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03 |CABLE HANGER

UNTT

MP-HA-680

S50-6808TD 0302
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S/N

- MP-FX-680-3B

VTR REMOTE CONTROLLER RACKjunIT

03

S5D-880STD 0303
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03 WACHINERY UNIT S/N
ITEW CODE WNO. PARTS NO. DESCRIPTION SERIAL NO. SPEC.

T A150071 | L-Ki-2628 MONITGR ARM ASSY ~
2 A150072 | L-Ki-283LAMP LAWP ASSY

3 A150073 | L-Ki-263£37 COVER . LAMP, UPPER

4 A150074 | L-Ki-263#38 COVER : LAMP, LOWER

5 A150075 | L-Ki-263#36 SHITCH

g A150076 | L-Ki-263#35 LANP

T A150077 | L-Ki-263451 SCREEN

8 A150078 | L-Ki-283£20 SPACER

3 A150079 | L-Ki-263821 FRICTION PLATE

10 A150080 | L-Ki-283225 FRICTION LINK MOUNITING BOLT

1 A150087 | L-Ki-263448 KNOB

12 A15008Z | L-Ki-263£39 COVER : RIGHT

13 A150083 | L-Ki-263£22 MOUNTING BRACE

14 A150084 | L-Ki-263#22 FRICTION LINK ~
15 A150085 | L-Ki-263#11 COVER HOUNTING POST ~
16 A150086 | L-Ki-283115 NUT ~
7 A150087 | L-Ki-263¢14 WASHER ~
18 Ai50088 | L-Ki-263#17 LINK(B) -~
18 A150089 | L-Ki-263#16 BUSKIKG ~
20 A150090 | L-Ki-263:5 BASE ~
21 A150081 | L-Ki-263£10 PIN ~
22 A150083 | L-Ki-263B%1 EXTENSION SPRING ~
22 A150084 | L-Ki~263#41 CAP -~

mezns ASSEMBLY PARTS.

T T 7)) —ri—y
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03 MACK INERY UNIT S/N

ITEM | CODE NC.|  PARTS NO. DESCRIPTION SERIAL NC. SPEC.
24 AT50095 | L-Ki-263i40 COVER:LEFT ~
25 A150096 | L-Ki-26349 LINK(A) ~
26 A150097 | L-Ki-26346 GROUNDING WIRE (A) ~
27 A150098 | L-Ki-283447 GROUNDING WIRE (B) ~
78 A150099 | L-Ki-25342 MOUNT ING BRACE ~
29 A150100 | L-Ki-263529 LAMP COVER MOUNTING BRACE ~
£0 AB00256 | 14P-HASSS CABLE HANGER FULL ASSY
61 A120005 | MP-HAB00EZ-4 CAP
62 +A200130 | SAP-600-4-11 JOINT ROD (2)
53 +A200417 | SAP-68C-03-53 JOINT ROD (1)
54 A110021 | HP-HABCOZ1-5 CUSHION
65 A110020 | WP-8AB00E1-5 LOCK KNOB
65 A110029 | HP-HAB0023-9 PARTITION PLATE
67 A110024 | HP-HABD0Z3-2 ROLLER(1)
68 A110027 | HP-HAB0053-7 SHAFT(1)
69 A200235 | SAP-600-4-3 SHAFT(2)
70 A110022 | HP-HAB00Z3-10 | HOUNTING BRACE
7 4110023 | NP-HAB00:3-11 SURFACE WASHER
72 A110025 | MP-HABODE3-4 LOCK KNOB
73 A110025 | MP-HABDDE3-3 ROLLER(2)
74 =:£200418 | SAP-680-03-~74 JOINT ASSY(C)
8¢ £110013 | P-FXB80-351 SPACER
&2 A110014 | 14P-FYER0-352 MOUNT [NG BLOCF

means ASSEMBLY PARTS.

R T R RVACY,
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03 HACHINERY UNIT SN
ITEM CODE NO. PARTS NO. DESCRIPTICN SERIAL NO. SPEC.
83 #A200551 | SAP-B80EX-03-83B | SLIDE PLATE MP-FX880-38
84 A140023 | KS15%104 KNOB

= means ASSEMBLY PARTS,

Four ) —is—y
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04 + POWER SUPPLY UNIT
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04 POWER SUPPLY UNIT UNlTPSU—SBSOC SN
iTEM CODE NG, PARTS NO. DESCRIPTION SERIAL NO. SPEC.

] AGD0D12 | PSU-SEB0C UNIT ASSY

2 AB00745 | EP-3240B PCB ~

3 A030G19 | HK12-5/A SWITCHING POWER SUPPLY -~

4 AGOG028 | H-T-231 ISOLATION TRANSFORMER -~

5 ABOBO16 | MBW-1205-22 LINE FILTER ~

8 AB300989 | EP-3535% PC8 ~

7 AS25021 | 108P09244406 FAN -~

8 AB08017 | HAS-1220-33 LINE FILTER ~

9 AB21035 lUB2-XLN-111-108¢-15,) BREAKER -~

108£-15,108-6

0] AB11062 | SUT104-11 VOLTAGE SELECTOR ~

11 AB21048 | 213 Q02 FUSE:F2, F501 ~

12 A521050 | 313 001 FUSE:F502 ~

12 AB21022 | FEUG31-1673 FUSE HOLDER ~

14 AE21023 | FEK031-1661 FUSE CAP ~

15 ABG1017 | EP-72972: PCB ~

16 A030020 [ SSGO10-15 SWITCHING POWER sUPpLY ~

17 ABGT01S | 1-480703-0 CONNECTOR: J504 ~

18 ABO10TS | 1-480764-0 CONNECTOR: J503 -~

18 AB01077 | 350547-1 PIN CONTACT ~

20 ABO1016 | AC-G108B44 AC QUTLET ~

30 A030007 | PTU-004 ISOLATION TRANSFORKER ASSY FOR 100V
31 A030G01 | PTU-004 ISOLATION TRANSFORMER ASSY FOR 200V
32 AB0B034 | U-T-1338 ISOLATION TRANSFORMER

means ASSEMBLY PARTS.

TotE T ) —ri—y
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04 POWER SUPPLY UNIT UN!TPSU-SSBOC S/N
ITEM COBE NO. PARTS NO. DESCRIPTION SERIAL NO. SPEC.

33 AB21047 | 326.01 O FUSE FGR 100V

34 ABZ1048 | 313. 005 FUSE FCR 200V

35 AB210Z2 | FELD31-15673 FUSE HOLDER

36 AB21023 | FEKG31-1661 FUSE CAP

37 AB01016 | AC-G10BB44 AC OUTLET FOR 100V

38 ABO1058 | 418037 AC QUTLET FOR 200V

means ASSEMBLY PARTS.
Tt T ==y

13-74




13-75



UNIT

051 PCB UNIT GEU-65

(1) UNIT ASSY

MOTHER
BOARD

1
—_—

—_—
—

/"

N IPROBE
|| |ICHANGER-2

PAQBE CHANGER-1
1Ll

nnnn
li

1

PROBE CHANGER-1
1
10
1

sl
> >
= c IR IS
= " w -
e g = E:” I::Il w o]
= — o L il =ll B8 o
- L > < o o &y > >
v [ ond — n w wy and [zl

VBPF & GAIN CONT
TIMING / ADRS

MAIN AMP
TX TRIG

SED-6B0STD 0501 13-76




UNIT
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05 PCB UNIT S/N
ITEM CODE WO PARTS NO. DESCRIPTION SERIAL NC. SPEC.
1 AQOQO14 | BEU-65 UNIT ASSY
Z ABO0950 | EP-3454 PCB:PROBE CHANGER-2
3 AB00851 | EP-34532 PCB:PROBE CHANGER-1
4 A800352 { EP-3455 PCB:SELECTOR
5 ABO0953 | EP-3456 PCBITX 1
6 AB00954 | EP-3457 PCB:TX 2
) AB00SES | EP-3458 PCB:PRE AP
8 ABOOY5E | EP-3459 PCB:RX DELAY
9 ABC0956 | EP-2458 PCB:RX DELAY
10 AB00980 | £P-3461-2 PCB:MAIN AMP
1 AB0OI58 | EP-34E3 PCB:GAIN CONT
12 AB00959 | EP-3464 PCB:TX TRIG
13 £800950 | EP-3485 PCB.TIMING/ADRS
14 ABOOSE1 | EP-3452 PCB:SELECT CONT
15 ABO0SE2 | EP-3525 PCB.GEU I.T.F.
16 A800G63 | EP-3456 PCB:MOTHER BOARD

means ASSEMBLY PARTS.
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08 PCB UNIT S/N
ITEM | CODE NO.;  PARTS NO. DESCRIPTION SERIAL NO. SPEC.

i AD00015 | U1M-326 UNIT ASSY

4 AB00965 | EP-3477 PCBIUS I.T.F

g AB00969 | £P-3620 PCB:TIHING

10 ABD0970 | EP-3237 PCB:CINE MEMO(BAW)

1 AB00ATT | EP-3247 PCB:B/W MEMORY

12 AB00372 | EP-3235 PCA:ADDRESS

14 A800981 | EP-2651-3 PCB:COLOR D/A

15 A800982 | EP-2729-7 PCBIA/D D/A

17 A800929 | £P-2629 PCB:AG-DC -

18 A800933 | EP-2913 PCB:MPU

18 AB00974 | EP-3467 PCE:MOTHER BOARD

20 AB0OSS5 | EP-5100 PCB:COLOR CALCULATE FOR CFM-680

21 ABOOST5 | EP-2841 PCO:IFCH MEMORY FOR PEU-6808(0

22 A300130 | EP-3115 PCB:COLOR LINE BUFF FOR CFM-580

23 ABO096T | EP-2213-1 PCB:VAR MEMORY FOR CFM-680

24 AB00T4S | EP-2213 PCE:VEL MEMORY FOR CFM-630

25 AB00968 | EP-3238 PCB:CINE HEMO(COLCR) FOR CFM-630

26 ABOOTSZ | EP-3114 PCB:COLOR POST PROCES FOR CFM-680

27 AB00SE4 | EP-3443-1 PCBIVIDED 1. T.F. FOR CFh-680(PA

27 A300985 | EP-3443-2 PC3:VIDEG 1.T.E. FOR CFM-630(NT g

means ASSEMBLY PARTS.
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07 CABLE UNIT S/N
{TEM CODE NO, PARTS NO. DESCRIPTION SERIAL NG. SPEC.
1 AB00Z13 | CO-PSC108-L-06 CABLE:J373-CN1 ~
2 A800887 | CO-PSC-108-D-03 CABLE:J385- 4323, ACOUSTIC POWER ~
3 A800892 [ CO-PSCT18-A 12 CABLEZJ373-J812, LAWP ~
4 AB00993 | CO-GEUG4-J05 CABLE:J183-1378 -~
5 AB00934 | CO-GEUS4-G04 CABLE:J375-J160 ~
g AB00216 | CO-PSC108-P-08 CABLE J370-J245 ~
1 A8Q0215 | CO-PSC108-F-08 CABLE:J381-J241 ~
8 AB00SS5 | CO-PSC108-J-083 CABLE:J371-J224 ~
9 AB00218 { CO-PSC108-E-15 CABLE:J378-P700, CAMERA -~ )
10 ABG099E | CO-PSC-108-K-04 CABLE:.j705-J374 ~
A ABO0SS7 | CO-PSC-108-M-08 CABLE:J706-J240 -~
12 AB00225 | CO-PEUBBC-A-02 | CABLE:J704-PS0g ~
13 A3D0227 | CO-PSC108-0-05 CABLE:J281-J703, VIDED IN ~
14 A800998 | CO-L-PS-40-F-07 CABLE:J510-4248, J249 ~
15 A800223 | CO-PSCi08-5-18 CABLE:JB03-4367, 247-J607 ~
15 #A200560 | L-CABLE381-15 CABLE:J244-P1000, MONITOR ~
17 A800999 | CO-GEUS4-8-10 CABLETJ242-J148 ~
18 A301000 | CO-GEUS4-FO5 CABLE:J5-1180 ~
13 AS0CTS3 | CO-GEUS0-K-10 CABLE: J147-J809 —~
20 A800798 | £0-GEU50-J-08 CABLE: J601-J147 ~
21 AB00234 | CO-GELE0-N-10 CABLE:JB12-0157 ~
23 AB07T001 | CO-PSCT08-HO8 CABLE:J342-SPEAKER —~
24 AB01002 | CC-GEU50-W-08 CABLE:J364-J121 —~

means ASSEMBLY PARTS,
FTotwF ) —ri—y
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07 CABLE UNIT S/N
ITEM CODE MO, PARTS NO. DESCRIPTIGH SERIAL NO. SPEC.

25 A800797 | CO-PSC-108-A-13 | CABLE:J§i8-J161,J323 ~
26 AB(1018 | CO-GEU-50Y-04 CABLE:J183-J243

21 AB01003 | CO-LPS-40-E-14 | CABLE:J504-5300, SW -~
28 A800228 | CO-LPS4G-H-10 CABLE J913-J514 ~
23 AB010G04 | CG-LPS-40-G-12 | CABLE:J518-1131 -~
20 #AZ00581 | L-CABLE-177-11 CARLE: J604-0162 ~
31 AB01005 | CO-LPS-40-B-13 | CABLEIJ511-J132

32 ABQ02%7 | CO-LP340-A-12 CABLE"J386-J513 ~
33 +#A200552 | L-CABLE-341 CABLE:JZ88-1372

34 ABO02Z6 | CO-LPS40-D-12 CABLE:J90S-J516 —~
40 =A200562 | L-CABLE-392 CABLE:J3-J4, J3-J3 -~
42 AB01005 : CO-GEUES-A0S CABLE:JB. J7-43, J4 ~
43 AB010C07 | CO-GEUE4-BOS CABLE:J8, J§-J§, J6 —~
44 ABO1G08 | CO-GEUB4-KN CABLE:J185-4186 ~
45 ABD1009 | CC-GEUB4-002 CABLE:J1-1183 ~
48 AB01010 | CO-GEUG4-RO2 CABLE:JZ-J150 ~
47 A801011 | CO-GEUG4-K04 CABLE J122- 1184 ~
43 ABD1D1Z | CO-GEUB4-LO4 CABLE J123-0185 -~
& AB00804 | CO-UIH324-D-05 CABLE:J223-1243 ~
g AB00BO3 | CO-UIH324-C-04 | CABLE:J222-)242 -~
52 ABODBCY | CO-UiM3Z4-A-04 | CABLE!J220-J240 -~
53 A800810 | CO-UIM324-J-04 | CABLE'J243-1230-2, J231-2, J232 ~
54 ABQOBOY | CO-UIM3Z4-1-04 CABLE:J248-)236,1237-2,) ~

236-1,1237-1,1240-1,124%-1

means ASSEWELY PARTS.
Tyt T ) ==y
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07 CABLE UNIT SN
ITEM CODE NO. PARTS NO. DESCRIPTION SERIAL NO. SPEC.

55 AB00812 | CO-UiM324-M-038 | CABLE:J247-J287 ~

56 A801013 | CO-UIM325-A-04 | CABLE:Ja77-17233, J234, J235 ~

57 ABG0246 | LO-UI324-0-08 CABLEZJ911, J231-1, J230-1, J227-4 ~

58 AB01014 [ CO-UIN324-L-08C | CABLE:}227-1-1280,1281, ~
1283,1284,1244

59 AB0080S | CO-UIN324-E-04 CABLE:J225-)286, j285 ~

&0 AS00B15 | CO-U1M324-N-045 | CABLE:)241-1910,1289,J ~
-298,11,1277-2,1296

61 #A200563 | L-CABLE-175 CABLE®J278-)245 ~

62 AB00B16 | CO-UIM324-P-05 | CABLE:J3, J2-EP-3179 ~

means ASSEMBLY PARTS.
Tty T =iy
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08

SCREWS & SMALL PARTS

UNIT

SN

ITEM

CODE NO. PARTS NO.

DESCRIPTON

SERIAL NO.

SPEC.

A341254 | 3T2. 54

SCREW HEXAGONALI3TZ. 54

A341304 | 3734

SCREW HEXAGONAL:3T3:4

A341408 | 3T4:8

SCREW HEXAGONAL:3T4::8

A301306 | ANK3::6

SCREW: ANK3~6

A301308 § ANK3=8

SCREW : ANK3+8

4301418 | ANK4=18

SCREW: ANK4:=+18

A1400S2 | ARC-68-A-14

CABLECLAMP: INDEX 03

A342616 | BEw16

BOLT HEXAGONAL:BE=18

A342620 | BE=20

BOLT HEXAGONAL:@BB:20

A342820 | BE=Z0

BOLT HEXAGONAL:B8%20

A318306 | BK3=5

SCREW:BK3-6

A303310 | BNK3=10

SCREW BNK3=10

A304216 | BNK3:1458s

SCREW:2HK3+168s

A303320 | BHK3220

SCREW:ENK3=Z0

A303330 | BNK3=30

SCREWENK3-:30

A303306 | BHK3+6

SCREw (ENK3:6

A304306 | BNR3:+6Bs

SCREW: BNK3=68s

£303308 | BNKS=E

SCREY :BNK3=8

A304308 | BNK3:8Bs

SCREW: BNK3+EBs

A303412 | BNK4=12

SCREW:BNR4=12

A304408 | BNK4-8Bs

SCREW: BNK4:+88s

A140083 | CKN-07

CABLECLAMP INBEX 1

AJ0B306 | CNK3=6

SCREW: CNK3=6

maans ASSEMBLY PARTS.
Ty T\ )=
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08 SCREWS & SMALL PARTS UNIT S/N
I TEM CODE NO. PARTS NO. GESCRIPTICN SERIAL NO. SPEC.
A306308 | CNK3:3 SCREW:CNK3+8
A305308 | CNK3:+8Bs SCREW: CNK3+88s
A306410 { CNK4=10 SCREW:CNK4:+10

A308425 | CNK4w25

SCREW: CNK4::25

A306408 | CNK4+8 SCREW:.CNK4::8

A140083 | CV-100 CABLECLAMP INDEX 05
A140084 ] CV-200 CAELECLAMP: INDEX 05, 06
ABZ2007 | FCN3010 CABLECLAMP : INDEX 05
A347408 | HB45 SCREW HB4=:6

A347516 | HB5%16 SCREW HBS16

A140095

CABLECLAIP: IMDEX 04

A140065

CABLECLAMP  INDEX 05, 04

AZE1103 | N3

NUT HECAGONAL NS

A381703 | N3Bs

NUT HEXAGONAL :N2Bs

A381104 | N4

NUT HEXAGCHAL 1N4

A3B11GS ; NB

NUT HEXAGONAL (NG

A3T1310 | NK3=10

SCREW:HK3:10

A31231C | NK3:108s

SCREW:NK3%108s

A311312 | NK3=12

SCREW:NK3+12

A1Z372 | HK3+12Bs

SCREWINK312Bs

A3T1316 | NK3*16

SCREW:NK3+16

A311325 | NK3+25

SCREW:NK3:25

A311305 | NK3=5

SCREW:NK3=5

means ASSEMBLY PARTS.
T TN =y
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08 SCREWS & SMALL PARTS UNIT SN
ITEM CODE NE. PARTS NO. DESCRIPTICON SERIAL NO. SPEC.
A311308 | NK3=8 SCREW:NK3+8

A383203 | PH3

WASHER " FW3

A383204 1 PW4

WASHER  PVi4

A3Z21310 [ 83+10

SCREW FLAT HEAD:S3=10

A322310 | 53+108Bs

SCREW FLAT HEAD:S3+10Bs

A3Z21312 | §3+12

SCREW FLAT HEAD:S3%12

A322316 | S3+1E8s

SCREW FLAT HEAD:S3%16Bs

A321325 | S3w25

SCREW FLAT HEAD:S3=25

A321330 | 8330

SCREW FLAT HEAD:S3+30

4321306 | S3uB

SCREW FLAT HEAD:S3+6

A322306 | S3+GBs

SCREW FLAT HEAD:S3:EBs

A321308 | 538

SCREW FLAT HEADIS3:8

4322308 | S3+8Es

SCREW FLAT HEAD.S53x8Bs

A321410 | S4=10

SCREW FLAT HEAD:S4%10

A321412 | 5412

SCREW FLAT HEAD!S4:12

A321415 | §4215

SCREW FLAT HEAD:S4215

A321406 | S4B

SCREW FLAT HEAD:S4w6

A3Z1408 | S48

SCREW FLAT HEAD:S4%8

A383303 | SW3

WASHER : S#3

A334003 | SW3Es

WASHER: SW3Bs

A383304 | SW

WASHER : SW4

A383305 | 8¥5

HASHER - S¥5

A383306 | SWe

WASHER . GW6

means ASSEMBLY PARTS.
Ty =iy
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08 SCREWS & SMALL PARTS UNIT SN
ITEM CODE No. PARTS NO. DESCRIPTION SERIAL NC. SPEC.
A140091 | TR-16-8-16 CABLECLAMP: INDEX 01
A140090 | TRCC-23-11-14 CABLECLAMP: INDEX 01, 03

AG22000 | UL-13 CABLECLAKP: INDEX 01,05
AGZ2001 | UL-23 CABLECLAMP: INDEX 01
A383112 [ W12 WASHER:#12

A383103 | W3 WASHER W3

A383105 | W5 WASHER : W5

A3B1306 | W6 WASHER W6

means ASSEMBLY PARTS.

T T T sty
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09 | PCB UNIT

UNIT

UGR-680

(1) UNIT ASSY

MOTHER
BOARD

AN

TXNRX

CONTROLLER

FILTER

ILT.F.

FFT

OuT PUT

/

<5D-680STD 0901
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09 CABLES:DCPPLER UNIT

UNGT

UGR-680

S5D-680STD 0902

DOPPLER UNIT

EE EP-3260 T1-RX
[==)
[
:E ER-2818 COHTROLLER
[ee)
T o £p-325¢ FILTER
4;_; =
L=}
b
ST
H P60&
o = 2803
= EP-2812 1.T.F
ol L psay
L PBOs
{ ]
L. P7
[
= Fr
=0 71 )
[
g‘[: auTRuT :'_F'_B_J =
=
t
wn
-
-
T
FILTER o
[na]
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09 OCPPLER UNIT UNITUGR-EBO SN
ITEM CODE NO. PARTS NO. DESCRIPTION SERIAL NO. SPEC.

1 AB00ST76 | UGR-680 UNIT ASSY

Z AB00S77 | EP-3260 PCBITX, RX

K AB00S8E | EP-2810-3 PCBCONTRCLLER

4 A800878 | EP-3259 PCB:FILTER

5 AB00S41 | EP-2812 PCB:1.T.F.

B AB50003 | NJK-19BA-FFT PCB:FFT BOARD

1 AB00SSC | NJK-136A-CUT PUT | PCB:QUT PUT BOARD

8 A30C178 | EP-Z808 PCB:MOTHER BOARD
80 AB0O207 | NCS-3305 CABLE™J1-J4, J2-J5,J3-J6 ~
33 AB0C208 | L-CABLE-222-06 | CABLE:J7-J8 ~

means ASSEMBLY PARTS.
Tt 7)==y

132-94




Section 14 OUTLINE OF SYSTEM

14-1 OQutline of system

14.1-1 Features

In addition to high quality of black/white image, the flow of blood is displayed in
color at high sensitivity. At the same time of blood flow display in color, analysis
of blood flow velocity can be made by the conventional doppler spectrum method.
Compact and light-weight color-doppler equipment for abdominal use. Itisthe
very convenient equipment with color-doppler, suited for general clinical
examinations.

14.1-2 Main applications

14-1-3

General abdominal examinations
Far observing blood flow in the liver and peripheral blood vessels.
(eneral obstetric and gynecologiec examinations
For ohserving blood flow in the uterus and/or fetus.
General urogenital examinations
For observing Mood flow in the kindney.
Peripheral vessel examinations
For observing bleod flow in carotid artery and jugular vein, hands and feet.
Others
For examinations during operation, for the trans-eshophageal examinations,
ete,

Type

Type and grade of protection against electrical shocks
Class I, BF type

14-1-4 Dimensions

‘E 2
H Approx
WWM;E! - g% — 170cm
Approz X M
148 em
Approx T
101 cm 0l
[ 1 il I C
Approz 54 cm Approx 81 em
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Section 14 OUTLINE OF SYSTEM

14-2 System Components

Standard Components

Main unit SSD-680EX
(incl. Monitor IPC-1010 (NTSC) or IPC-1010V (PAL))
Probe UST-959-3.5 (Electronic convex probe)

Abdaminsal region use , Visusl field 60°, Curvatnre BOR

Isolation transformer PTU-004

Optional Accessories
B/W monitor DIS-4 (incl. following components)
1) IP-1230B-TH(NTSC) or IP-1230BV-TH(PAL)
2) Mounting arm 1 set
ECG signal display unit PEU-680B (incl. following components)

1) Body . EU-5026
2) PCB : EP-2B41%
3) Cables

B/W camera S58Z-600BU  (for NT'SC)

S8Z-600BUV (for PAL)
(-P: POLAROQID, -35 ; 35mm camera)

B/W printer SSZ-305 (100~120V)
55Z-305E (200~240V)
Color camera SSZ-203 (-PA : Polaroid Auto, -FA : Fyji,

-P : Polaroid Manual, -35 : mm camera)
Color Echo Copier S8Z-700 (NTSC)

SSZ-T00E (PAL)

Fixture : MP-2728
Multi format camera S5Z-111
Foot switch MP-2614

14 - 2



Section 14

Optional probes

Electronic eonvex sector probes
UST-958-7.5 Peripheral Vascular
UST-960-5 Pediatric abdomen
UST-961-5 Neurosurgery
UST-962-5 Transesophageal
UST-964P-5 OB/GYN/IVF (Transvaginal)
UST-965-3.5 Heart
UST-966-3.5 Abdomen, OB/GYN, Heart
UST-967-5 Neonatal head
UST-968P-b Neurosurgery (burr-hole puncture)
UST-969-5 Neurosurgery
UST-970-7.5 Neurosurgery, Peripheral Vascular
UST-667P-5 End-fire fransrectal puncture
Electronie linear probes
UST-5042-3.5 General abdomen
UBT.5043P-3.6 Puncture
UBT-5518-7,5 Peripheral Vascular
UST-5525-7.5 Steered linear for Peripheral Vascular
UST-5817-5 Pediatries
UST-576T-7.5 Intraoperative (T-shape)
UST-577-7.5 Small part
UST-5523-7.6 Laparoscopic
Electronic Convex sector/ Linear probe
UST-666-5/7.5 Prostate (Transrectal/ bi-plane)
Independent CW Doppler probe
UST-2262-2 CW spectral Doppler

14 -3
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Section 15  Principle of Operation (System)

15-1 Specification

1 Power supply 100V (50/60Hz}, 115V (50/60Hz), 220V (50/60Hz)
1000VA maximum

2 Weight Approx. 165kg

3 Viewing monitor 10" color TV monitor (R, G, B input)

158

Scanning method Linear electronie scan
Convex electronic sean
Independent (for CW)

5 Number of probes attachable simultaneously 2 probes + Independent

6 Image display B, 2B, 3B, 4B and respective blood flows displayed in color
B/M, B/D, B flow/D (simultaneous and alternate display)
M,D

7 Transmit/Receive unit
a Number of circuits Max. 120
b Number of blocks oscillated simultaneously Max. 48
¢ Transmitting method B/W picture : Single
Color, doppler : Burst for color line and PW doppler
(Single for BfW line)
d Focus Electronic focus (T'z. 4 stages, Rx. 16 stages)

8 Image memaory 512X 512X 6bit X3 (for B/W image, Velocity, and Variance use)
and Cine memory

9 External output  Four B/W composite outputs
Two R, G, B, SYNC outputs
Two NTSC or PAL outputs
One doppler sound audie cutput
One Y/C output for S-VHS VIR
One RS232C output

5 -1



Section 15 Principle of Operation (System)

10 Functions
1) General matters of image display
a Polarity ofimage Positive/megative reversible(for M and Doppler image only)
b Direction of displayed image Changeable in UP/DWN and RIGHT/LEFT
directions
¢ Automatic display information
Name of hospital
Date and time
*  Probe frequency
* B/Wgain (B)
Transmission power (Rate indicated)
*  Contrast (B,M)
Number of B-picture frames (Color mode only)
Active mark
Direction mark
Position location (when position is shifted)
Display scale marks (Vertical & horizontal marks at 1 em or 5 cm steps)
Focus information (Set value and depth)
*  Maximum doppler velocity (Doppler mode only, corrected angle value)
Velocity marks (Doppler mode only, at 10 cm/s or 50 cm/s steps)
Time mark (M or doppler mode only, at 0.5 sec steps)
Doppler incidence angle (When setting of angle)
Spectrum invert (when invert is made)
Maximum color flow velocity (Color mode only)
R-wave delay (when setting of synchronism of heartbeats)
Heart rate (when ECG signal is input)
Gray scale bar
Color bar (Flow mode only)
* mark items can be erased.
d IDdisplay Max. 8 characters X 4lines (NTSC)
Maz. 19 characters X 2lines (PAL)
e Commentdisplay Max. 52 characters X 32 lines (NTSC)
Max. 44 characters X 32 lines (PAL)
f Auxiliary display Body marks ABDOMEN 4 marks
OB/GY T marks
HEAD 5 marks
BREAST 3marks
Selectable marks for sample pieture
Selectable by trackhall
Puncture Guide line  1-line display (correspondence to each

angle)
g Word display ABDOMEN 10 words
(ANOTATION) OB/GY 10 words
PV 10 words
Other 10 words

All words are those of registered by the user.

15-2
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Section 15 Prineipie of Operation (System)

PRESET 5 kinds of preset ean be set up by the user.
Maximum four of probes specified for each preset can be selected.
Giving priority to measurements and voluntary arrangement of

them possible.
2) B/W image adjustments
GAIN Continuously variable with volume (B and M independent)
=S17C 11-stage slide volume (B and M in common)
CONTRAST  7-stage rotary switeh (B and M independent)
AGC Continuously variable with volume (B and M independent)

3}

ot @ o oWt

[

i
k
1
m

n

PRE-PROCESS 4 stages (B and M in common)
POST-PROCESS 4 stages (B and M in commeon)
Frame eorrelation OFF/LOW /HIGH selectable
Magnifying power of display X 0.75, X1, X 1.5, X2 (B and flow in common)
Zoom funetion Maximum X2 (1B and 1B {low only)
For M, maximum X2 by WINDOW magnification possible.
Shift of POSITION B and M (Impossible during flow)
ECHO ERASBE Monly

g Band M
Sweep Speed 4 stages (M and DOP in common)
GAMMA Monitor (View gamma) 3 types , Camera (Photo gamma) 3 types

Color image adjustments
Pre-process

a
b
¢

o Hh

ke

i
I
1

GAIN Continuously variable with volume
Magnifying power x0.75, X1, X1.5, X2 (B and flow in commen)
Speed range L3 em/s (TMHz, PRF 0.5kHz)

to 131 em/s (3.5MHz, PRF 12kHz)
PRF 0.5, 0.75, 1, 1.25, 1.5, 2, 3, 4, 8§, 8, 12kH=»
AVERAGE LOW (8 times). MID (12 timmes), HIGH (14 times)

HORI (8times) selectable
WALL FILTER LOW/MID1/MID2/HIGH selectable
Frame correlation OFF/LOW /MID/HIGH selectable
Zoom function Maximum X2
Display area selection Selection of 25%, 35%, 50%, or 80% against B/W display
area is possible. Shifting the display area right or left and
trimming the hottom side possible.
Color display area is able to follow up PW sample volume.
Spacial filter OFF/LOW /MID/HIGH selectable
Line density 2 types
Application selection 2 types (abdominal and cardiae use)

Post-process

m

n
O

Selection of display color Velocity dispersion indication 2 types
Velocity emphasis indication 2 types (Enhance 5 types)
Dispersion indication

EDGE process Giving priority to B/W display or to color display

REJECT Maximum 15/31 levels (commeon to tward flow and away flow)

15 - 3



Section 15

Principle of Operation (System)

4) Doppler image adjustments

a

Indication

GAIN

Power spectrum only
Continuously variable with volume (AGC action)

PW velocity range +5cm/s (TMHz, PRF 1kHz)

to =273 cm/s (3.5MHz, PRF 25kHz)
Automatically set to HPRF mede,

CW speedrange  up to approx. 10 m/s
WALLFILTER 50, 100, 200, 400, 800Hz
SAMPLE VOLUME 1,2, 3,5, 10mm (PW only)

PRE-COMP
REJECT

4 stages
0~14

BASE LINE SHIFT 64 stages

j INVERT function available
k SWEEP SPEED 4 stages (common to M)
1 Indieation unit m/s, em/s, kHz
5) Others
a BECGsynchronization When connected to ECG signal display unit (PEU-680B)

6) Measurements
a Number of calipers 4 types

b B-mode measurements

C

DIST
AREA-T
AREA-E
VOL

OB
HIST
RATIO
%STEN

Distance measurement

Area and circumference ; Tracing method

Area and circumference : Ellipse approsimation method
Volume measurement

Obstetrical caleulation : Incorporates obstetrics report function
Histogram : Trace method, box method

Ratio caleulation

Stenosis ratio calculation

M-mode measurements

DIST
%STEN
RATIO
H-RATE
POMBO
TEICH

Distance, time, and velocity

Stenosis ratio ealeulation

Ratio calculation

Heart rate measurement

Left ventricle function calculation : POMBO formula

Left ventricle function caleulation : TEICHHOLZ formula

d DOP-mode measurement

VEL
F-VOL
AVERG
ACCEL
PUL-IND
POU-IND
PATIO
P-GRAD

Velocity measurement

Stroke volume, cardiac output caleulation

Average flow velocity calculation

Acceleration measurement

Pulsatility index {Peripheral blood vessel caleulation)
Pourcelotindex  (Peripheral bloed vessel calculation)
Ratio caleulation

Pressure gradient (Valve orifice area calculation)

15
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Section 15 Principle of Operation (System)

15-2 SYSTEM DESCRIPTION
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Section 15 Principle of Operation (System)

15-2-1 Description of System

This equipment consists of the transmitter-receiver unit (GEU-64), the doppler unit (FFA-
18), the DSC unit (UIM-325), the color operation unit (CFM-680), the system control unit,
the panel including the keyboard and switches, the camera unit, the physielogical signal
unit (option), the foot switeh (option), the monitor, and the power supply unit.

The TRANSMITTER-RECEIVER UNIT (GEU-64) generates timing signal, necessary for
the doppler and color operation units, and timing signal for electronic scanning which
controls repetition of transmission and receiving. The unit also amplifies the received
signal, applies necessary image processing to the amplified signal, and sends the processed
signal to the DSC.

The DOPPLER UNIT (FFA-18} performs frequency analysis of the received signal and
then returns the signal to the transmitter-receiver unit (GEU-64). It has also the
transmission eireuit for CW doppler.

The COLOR OPERATION UNIT (CFM-680) performs frequency analysis of the received
signal, converts the signal into a signal necessary for color display, and stores the signal
data in Main memory and Cine memory, The stored data is read ouf in time with TV
timing, converted to the RGB signal, and added to B/W signal.

The DSC UNIT {UIM-325) converts the ultrasound analog signal into the digital signal
and stores the signal data in Main memory and Cine memory. The stored image data is
read out in time of TV timing, treated by image processing (POST PROCESSING), and
mixed with the character signal and color doppler signal to form the RGB signal which is
input to the monitor,

The SYSTEM CONTROL UNIT gathers the panel conditions (mode, magnification, ete)
The KEYBOARD outputs the character information input with keys to the character
generator in the DSC unit through the system control unit.

The CAMERA unit is S5Z-203 series or SSZ-700 which is used for taking color pictures by
using the RGB signal; 88Z-600BU-P/35 in which a 3.5 inch TV moniter is combined with an
Polaroid camera or 35-mm film camera; or S5Z-305 which uses a thermal head to allow
high-speed hard copy of monitor picture to thermalprinting paper.

ECG SIGNAL DISPLAY UNIT (option) has the function of simultaneously displaying
the ECG waveform on M- or B-mode image and the function of synchronizing the ECG.

The POWER UNIT consists of the series power supply and switching power supply.
Transmitter voltage can be adjusted with a knob in the blind panel.

15 -8
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Section 15

15-2-2

Principle of Operation (System)

Panel Information signal flow

Fach information given at the panel switches, track ball, control knobs, and
keyboard is sent to the MAIN CONTROL PCB (EP-3265) . In EP-3265, the
PANEL INFORMATION CONTROL MPU (68B09) receives information from the
panel switches and keyboard through the PROGRAMMARLE
KEYBOARD/DISPLAY CONTROL IC, and sends back the response signal through
the LAMP DRIVER in the MAIN CONTROL PCB {(EP-3265) so that the related
LAMPS are turned on. There are three lines of GAIN signal. Two of the three lines
send GAIN signal through the A/D converter to the DATA BUS which carries above-
mentioned information signals together with the gain signal to the DSC UNIT
(UIM-325). While the analog signals are sent, together with STC and AGC signals,
directly to the TRANSMITTER-RECEIVER UNIT (GEU-64). Track-ball
information (£ X, Y) is sent through the MAIN CONTROL PCB (EP-3265) to the
BSC UNIT (UIM-325). The CONTRAST control signal is decoded and carried on
the DATA BUS.
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Section 15

15-2-3

Principle of Operation (System)

B/W signal flow

48 echo signal lines which the probe receives are selected from 120 lines in the RX
SELECT (EP-3455), and amplified in the Pre AMP (EP-3458). The signal is then
sent to the RX FOCUS (EP-3459) where dynamic foeusing and variable-aperture
foeusing are made to bring the received echo into focus at intervals of approx.lcm.
EP-3459 has also the VBPF cireuit which increases the resclution of short-distance
echos by taking out rather high frequency component form echoe signals and
increases the sensitivity of long-distance echos by taking out rather low frequency
component from echo signals. Then, the signal is sent to the MAIN AMP (EP-3461)
where the signal from EP-3459 is received by an unbalancing trans and, after
passing through the LOG AMP and DETECTOR circuit, the signal is processed by
the PRE PROCESS circuit including the AGC, RELIEF, FTC circuit and
CONTRAST selection eircuit.

Then, the signal is sent to the A/D, D/A (EP-2729) in the DSC (UIM-325) for
filtration and digital conversion, and the signal data is stored in the LINE BUFFER
MEMORY in the ADDRESS ( EP-3236). Then, the signal data is read out in time
with write cycle of the MAIN MEMORY and is written in to the MAIN
MEMORY(EP-3247) and the CINE MEMORY(EP-3237). Readout of the MAIN
MEMORY and CINE MEMORY are syschrouzed with TV signal and readout of 16
pixels is made at the same time. Pixels read out from MAIN MEMORY are fed back
for Frame correlation. Pixels read out from CINE MEMORY are brought in P-S
conversion and then outputted as data for two lines. The upper-line data or the
lower-line data is selected by the FIELD SWITCHING signal in the TIMING (EP-
3620) and then smoothing is made in the horizontal direction of TV. SMOOTHING
DATA is sent to the A/D, D/A (EP-2729) where addition of GRAY SCALE BAR,
ENHANCE processing, are made. After that OVLY/ signal, SYNC signal, BLANK
signal, and IMAGE AREA signal are added to data, it’s converted to RGB singal,
and D/A conversion is made at COLOR DA {EP-2651). Finally, the data is sent to
the VIDEO ITF (EP-3443) and outputted to the color monitor,
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Section 15

15-2-4

Principle of Operation (System)

COLOR SIGNAL FLOW

In the color signal mode, the Tx-Rx signals are restricted to a narrow band width to
increase color sensitivity. This is realized by interposing the coils in parallel with
transducers and disconnecting the damping resistor in the receiver pre-stage. The
coils having the fixed values suited to individual probes and of the quantity
corresponding to the number of transducer elements are in the connector box. All coils
are forcibly connected in the color signal mode by relays which are also installed in
the connector box. The damping resistor is on the RX SELECT PCB, which is
switched on or off by diede switch so that it is switched off only when color signal is
transmitted and received. The Pre-STC by the Pre-Amp is kept released for the
purpose of increasing S/N ratio by increase of amplification at the initial stage.

The received signal which is delayed and added in the Rx Focus PCB is sent to the
MAIN AMP & COLOR ITF board as LIN RF1 or LIN RF2 signal before VBPF,
In the MAIN AMP & COLOR ITF board, the signals are alternately switched for
color receiving focus and sent to Color ITF circuit. In Color ITF circuit, the
signal is restricted in band width by the BPF set for the respective frequencies, and
then divided into sine component and cosine component by quadrature detector. The
signal is then sent to the CFM Processor after the variable-gain amplifier. In the
CFM processor, the signal is brought in A/D conversion and then into digital
calculation process for detection of Velocity and Variance data. Digital signal is sent
to the DSC,

In the DSC, frame correlation is taken by the Color Line Buffer, and then Velocity
and Variance data are written in the respective Main Memory and the respective
Cine Memory in the form of ultrasound raster. Read out from Main Memory and Cine
Memory is in the TV scanning method, so that conversion into color output R,G, and B
is made, depending on values of velocity and variance, after smoothing by the Color
Post Process. Finally, the signal is combined with the echo signal and graphic
picture, and then converted into analog signal in the Color D/A PCB,
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Seetion 15

15-2-5

Principle of Operation (System)

PW (CW) SIGNAL FLOW

In the PW signal mode, the Tx-Rx system acts just like in the color signal mode.
That is, connection of coils by relay action and disconnection of the damping resistor
and pre-STC are made. Received signal is sent from the Rx Focus PCB to the doppler
unif through the buffer in the Main Amp PCB, like in the case of the color signal
mode.

In the Doppler Unit, received signal is restricted in band width by the Tx & Rx PCRB,
and then is processed by quadrature detector and, furthermore, by tracking and
holding at the position suited to doppler sampling. After passing through the wall
filter, the signal is filtered, depending on velocity range, and brought into A/D
conversion in the Filter PCB. The signal is sent to the FFT PCB, where FFT and post-
Pprocess are made, and then to the Interface PCB where the signal is brought into
average process in the sweep direction and D/A conversion. Finally in the Main Amp
PCB, the analog information signal alternates with echo signal.
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Section 15 Principle of Operation (System)

15-2-5 PW (CW) SIGNAL FLOW

In the PW signal mode, the T'x-Rx system acts just like in the color signal mode.
That is, connection of coils by relay action and disconnection of the damping resistor
and pre-STC are made. Received signal is sent from the Rx Focus PCB to the doppler
unit through the buffer in the Main Amp PCB, like in the case of the color signal
mode.

In the Doppler Unit, received signal is restricted in band width by the Tx & Rx PCB,
and then is processed by quadrature detector and, furthermore, by tracking and
holding at the position suited to doppler sampling. After passing through the wall
filter, the signal is filtered, depending on velocity range, and brought into A/D
conversion in the Filter PCB. The signal is sent to the FF'T PCB, where FFT and post-
process are made, and then to the Interface PCB where the signal is brought into
average process in the sweep direction and D/A conversion. Finally in the Main Amp
PCB, the analog information signal alternates with echo signal,
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Section 15 Principle of Operation (System)

15-2-6 DSC UNIT
(1)  DSC specification

A MEMORY CAPACITY 512X 512X 6BIT(1PCR)
(B/W, velocity, and variance data need the
respective PCBs --Three PCBs in total)

B, PROCESSING
Update algoryth  Frame correlation Average
B/W, velacity, and variance are independent,
Velocity and Variance data calculation
Line interpolation Up to 11 points possible.
Gamma correction On monitor Setting possible by means of software
Camera  Setting possible with ROM
Color post process Color rejection, Color display(4 kinds), Color enhance

C.PICTURE MAGNIFICATION (Write zoom) X1, X1.5, X2, X3

D.DISPLAY
Gray scale bar 64 degrees
Color gray 16 degrees
Characters 52X 32 (NTSC), 44X 32 (PAL)

Graphic 640X 480 dots (NTSC), 560X 480 dots (PAL)
E.NUMBER OF IMAGES 1,2, 3, 4 patterns possible
DISPLAYED (Multi image)
F. OUTPUT RGB  3lineg

Y/C  1line (NTSC or PAL)
Composit Color 2lines
B/W  POST 4line
NEGA 1 line

G.CINE MEMORY {One PCB is used for B/W, and one PCB is used for
Velocity/Variance.)

Search for B mode 16 screens (When Store memory is off.)
Scroll for M,Dmode Maximally 256 seconds image (When Store
memory is off)

Store memory 4 sereens

15 - 16
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Section 15  Prineiple of Operation (System)

(2) Principle of BSC operation
This DSC eperates in the same manner (X-Y type) as the former 300 series DSC. The US
video (analog signal) from the transmitter- receiver unit and the velocity, variance signals
(digital signals) from the color calculator unit are temporarily stored in the memory,
processed, and then outputted. Two kinds of output signals are the composite signal and

RGB signal(for color display).

A

Writing to the memory

One UJS scanning line is handled as a vector, which is indicated by Xo, Yolorigin),
AX (X-direction component) and AY (Y-direction component). Write address is
determined by the address counter of the ADDRESS PCB. Two independent counters
are used; one for X-direction address and the other for Y-direction address. Data Xo
and Yo are the initial values of the respective address counters. In ADDRESS PCB
clocks determined by AX and AY actuate these counters to update address.

On the other hand, US video signal is converted into digital signal by the A/D, /A
PCB and sent to the ADDRESS PCB, while velocity and variance signals from the
COLOR Flow Processor PCR are sent to the COLOR LINE BUFFER PCB, and
temporarily stored in the respective LINE BUFFER MEMORYs. The velocity and
variance data are read out in time with the write cycle of the MEMORY PCB and
written in to the MEMORY PCB and the CINE MEMORY PCB. In this case,
veloeity and variance data arrive the MEMORY PCB several p sec later as
compared with the arrival of the US video signal. (Analog delay caused by
caleulation time spent in the color caleulator eircuit and BPF of color ITF.) The US
video signal and the velocity and variance signals are synchronized with each other
during they stay in the LINE BUFFERS and they are outputted to the MEMORY
PCB and the CINE MEMORY PCB in the same timing.

This DSC usually writes in two pixels every write cycle. Since 16 pixels
surrounded with solid lines are the memory elements different from each other as
shown in Fig. 20, it is possible to access 16 pixels simultaneously by feeding one kind
of address. It is impossible to write in two pixels at the same time beyond the 16-
pixel area surrounded with solid lines. In certain circumstances, only one pixel
exists in the same area. Three MEMORY PCBs are used; they are for US video
signal, velocity signal, and variance signal, respectively. The PCB for US video
signal includes the frame correlation circuit in addition to the main memory.

Read from the memory

Read address is also generated in the ADDRESS PCB for 16 pixels
simultaneously in time with the TV signal. The 16 pixels are those surrounded with
solid lines as shown in Fig. 20. Read out pixels, after they are subjected to parallel-
serial conversion, are outputted from the MEMORY PCB or the CINE MEMORY
PCB as 2-line data. ” In Timing® (for US video) and "Color post process” (for velocity
and variance data), the upper and lower lines of output data are selected by the TV
field selection signal , and then smoothing is made in the horizontal direction of TV
signal. For Velocity and Variance data, Frame interpolation is made after the
horizontal smoothing.

15 - 17



Section 15

Principle of Operation (System)

US smoothing data, to which the gray scale bar signal is added in the A/D, D/A
PCB, are enhanced and then converted into analog data, Thereafter, the data is
formed into the composite TV video signal by addition of the OVLY/signal
(characters and graphic), sync signal, blank signal, and image area signal,

Velocity and variance smoothing data are converted into the RGB signal and,
after additions of US data and OVLY/ signal in the COLOR D/A PCB, it is fed to the
color monitor through the video ITF,

Xo, Yo, AKX, AY

Data Xo, Yo, AX, AY necessary for writing to the MEMORY depend on the
magnification of image, etc. The table of those data is stored in the ROM of US ITF
PCB. In this ROM, various conditions including magnification corresponding to the
panel are set up by the CPU, and US address is set up as ROM address by the CPU.
Output data (Xo, Yo, AX, AY) are sent to the ADDRESS PCB,
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Section 16 Principle of Operation (Hardware)

16-1

EP-3265 MAIN CONTROL

General

This PCB equipped with HD68B09 (MPU) reads various kinds of information from the
control panel, sends out instructions to the PSC unit and transmitter-receiver unit (GEU),
and controls turning on or off of panel lamps. It also exchanges information with the
doppler unit (through the GEU) and controls the physiological unit {(option).

Operation

1) MPU {Micro Processing Unit)
The MPU uses HD68B09 (the speedup version of MC6809) which operates at 8 MHz
of clock frequency.

2) PTM (Programmable Timer Module)
Using two LSIs HD68B40, the PTM serves as the R/R INTERRUPT TIMER, MPSC
TRANSMITTER-RECEIVER CLOCK GENERATOR, and FIRO
PROGRAMMARBLE TIMER.,

3) MPSC (Multi Protoeol Serial Controller)
The MPSC using PD7201 exchanges signals with the PSC unit.

4) GEU INTERFACE
Depending on information given by panel switches, this interface sets up data to be
sent to the transmitter-receiver unit,

5} FIPE (FIRQ Priority Encoder)
To increase interruption processing speed, FIPE finds the priority order of
interruption, and loads vector address corresponding to interruption input on the
ADDRESS BUS.

6) PROGRAMMABLE KEYBOARD/DISPLAY CONTROLLER
Using two LSIs PDB8279, this controller receives information given by the panel
switches and full-deyboard and controls turning on or off of panel lamps.

T AMD CONVERTER
Converts analog gain data of B-mode and M-mode into digital data which the MPU
reads in.

8) BACK-UP BATTERY
To baek up the memory when power supply is cut off, a battery is connected to the
WORKING RAM of this PCB.

16 -2
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Section 16 Principle of Operation (Hardware)

16-2 EP-3454  PROBE SELECTOR
(including EP-3453 PROBE SELECT RELAY)

1. QGeneral
This board select PROBE 1 or PROBE 2.

2. Operation
1) Probe Selector
Selector to connect 120 Tx/Rx lines to PROBE 1 or PROBE 2. The relays are
equipped on EP--3453,
2) L. ON/OFF CONTROL circuit
This circuit output the control signal to turn on the coil inside probe, in PW
doppler or Color doppler.
3) Photo coupler for reading Probe code
Probe codes form PROBE CONNECTOR 1, 2, and IND PROBE CONNECTOR
pass through the photo couplers on this board, and are sent to MAIN CONTROL
board.

16
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Section 16 Principle of Operation (Hardware)

16-3 EP-3455 RX SELECT

1. General
This PCB consists of the DAMPER circuit, the SELECTOR circuit for selecting 48 of 120
transducers total, and the SELECTOR CONTROL circuit. '

2. Operation _
1) DAMPER circuit
Damper ON :  Inecreases the resolution in the direction of distance in B made.
Damper OFF  : Inecreases the sensitivity in Doppler, flow mode.

Damper OFF, L ON (Flow image in B-FLOW mode)
“““““ Damper ON , L ON (B/W image in B-FLOW mode)
""" Damper ON , L. OFF (B/W image in B mode)

Transmision waveform

2) SELECTOR, SELECTOR CONT circuit
This circuit is used for selecting 48 of 120 elements which are based on SEL 0~7, SCLK
0--11 from the Rx SELECT CONT.
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Section 18 Principle of Operation (Hardware)

16-4 EP-3456 TX1

1. General
One set of two PCBs, EP-3456(TX1) and EP-3457(TX2), consists of 120 transmission pulse
generators for oscillating transducers.
EP-3456(TX1) has 64 transmitters.

2. Operation
TRIG 0~47 from the Tx TRIGGER GENE are sent to the TRANSMITTER which is set hy
SEL 0~7 and SCLK 0~11 sent from the Rx SELECT CONT, to generate pulses for

oscillating the transducer.

i6 - 8
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Section 16 Prineiple of Operation (Hardware)

16-5 EP-3457 TX 2

1. General
One set of two PCBg, EP-3456(TX1) and EP-3457(TX2), consists of 120 transmission pulse
generators for oscillating transducers.
EP-3457(TX2) has b6 transmitfers,

2, Operation
TRIG 0~47 from the Tx TRIGGER GENE are sent to the TRANSMITTER which is set by
SEL 0~7 and SCLK 0~11 sent from the Rx SELECT CONT, to generate pulses for
oscillating the transducer,
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Section 16 Principle of Operation (Hardware)

16-6 EP-3458 Pre AMP

1. General
It consists of 48 Pre Amp circuits.

2. Operation
Receive signal from the Rx SELECTOR is amplified by 20 dB in this PCB. Since strength
of echo signal is weak as distance increases, the Pre STC controls the amplification rate of
AMP so that it increases as distance increases.

(In Color and Doppler mode, however, the Pre STC is not used to avoid decreasing
sensitivity.)
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Section 16

16-7

Principle of Operation (Hardware)

EP-3459 RXFOCUS

1. General

Two PCBs used for dynamic focus of received signal consist of five blocks, namely,
1) IN-VI-BUFFER, 2) MATRIX SWITCH and MATRIX SWITCH CONTROLLER,
3) DELAY-LINE, 4) VARIABLE BAND PASS FILTER, and 5) TRANSFORMER.,

Operation

1} IN-VI-BUFFER block

Converts voltage of received echos (REC 0 to 47) into the respective current which
flows through the MATRIX SWITCH to the DELAY LINE.

2) MATRIX SWITCH and MATRIX SWITCH CONTROLLER block

48-line signals receive from the IN-VI-BUFFER block need respective proper delays
to get Rx FOCUS effects. The MATRIX SWITCH selects a proper terminal of
DELAY LINE for each of received signals go that the optimum delay is given to each
signal.

The MATRIX SWITCH is a CROSS POINT SWITCH board in which 48 input
signals are switched to 48 output signals. The board has a built-in CONTROL
MEMORY circuit which controls the desired switching actions of the input and
output cross points. So, 48 input signals are outputted to the DELAY LINE through
the desgired output terminals.

It is possible to take out only the necessary signals by controlling the MATRIX
SWITCH operation so that unnecessary signal input terminals are selectively kept
OPEN. This control operation is needed for variable-aperture receiving,

By eight times repetitions of this write-in cycle up to No.8, to which cutput line are
connected sixteen input lines is set in the elements,

3} DELAY LINE

Consists of the DELAY LINE (DL1 to DL10), INTERSTAGE BUFFER (DL11 to
DL14), and BUFFER.

The DELAY LINE give the signal delay of 25 ns per tap and 2.0 zs in total of 10
delay lines, making correction of signal phase possible. Each LINE of 48 signals
received can be connected fo one of 48 taps of DELAY LINE. Current addition
output is converted by the BUFFER into voltage which is sent to V.B.P.F.

4} VARIABLE BAND PASS FILTER

The V.B.P.F. is a synchronizing FILTER having the series resonance part and
parallel resonance part. By scanning the For CONT signal voltage from high voltage
to low voltage during time corresponding to one line of supersound, the capacity of
the variable capacitor diode is controlled so that pass band characteristic is varied
from high frequency to low frequency continuously. SCAN width of the pass band
deperds on frequency of the probe used.

5) TRANSFORMER

Output signal from the V.B.P.F. is sent to the TRANSFORMER for equilibrium
conversion. Then, video output signal from two boards of Rx FOCUS PCB is
switched over by the Rx ECHO, 1 and sent to the MAIN AMP PCB.
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Section 16 Principle of Operation (Flardware)

<MATRIX SWITCH CONTROLLER®
This circuit outputs the CONTROL signal which changes over the MATRIX SWITCH to give 48
lines of echos received the different levels of delay, respectively.

<MATRIX SWITCH MT8816 AP>
The element having 16X 8 MATRIX SWITCHES and CONTROL MEMORY is used for 16 input
signals and 8 output signals in this PCB, Five kinds of control signals (MR, STROB, DATA,
XADRS0-3, and YADRS 0-2) are used to control the CONTROL MEMORY in this element.

= MR : Resets the CONTROL MEMORY (All OFF).
YADRS 0~2  : Selects one of eight output lines.
o XADRS 0~3 : Selects one of 16 input lines.

o

= STROB : Latches ADDRESS in MATRIX SWITCH
o DATA : Turns the selected SWITCH on or off
No.1 L No2 L No.3 i For example, in thel ;ase
: : : : hown in the figure at left:
XADRS 0~3 - N S
9 ! X 2 X Mo.1 means that input "07 is

X
: directed to output "4".

YADRS 0 No.2 means that input "1"

is directed to output "1".

: : No.3 means that input "2" ig
YADRS 1 ; —directed to outpus 2",

YADRS 2 ] i

No.8

- LT

MR(RESET) J
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Section 16 Principle of Operation (Hardware)

16-8

EP-3461 MAIN AMP & COLOR ITF

General

This PCB has the function of processing the signals received from the VBPF in the RX
FOCUS (EP-3459) before sending the signals to the DSC, the function of selecting either
color or PW doppler signal, and the COLOR ITF circuit converting the received signal
into the signal which COLOR FLOW PROCESSOR board (EP-5100) needs.

Operation

1)

2)

3)

4)

5)

6)

LOG AMP
LINREC (=), (+) output from the V.B.P.F. of the Rx FOCUS unit is input through
the TRANSFORMER to the LOG AMP, which oufputs the LOG compressed signal.
The LOG AMP consists of two sets of IF  AMP (+ 30dB) AND BUFFER
ATTENUATOR
(—30dB) and of the LOGALITHMIC AMPLIFIER. Total dynamic range is 120 dB.
Input/output characteristie is shown below.

6

OUTPUT
(Vpp)

- M o

152 150z 1.5m 15m 150m 1.5 15
INPUT (Vpp)

DETECTOR
Output signal from the LOG AMP is 22dB amplified by the DIFFERENTIAL AMP
and then detected by the DETECTOR.

GAIN CONT ADDER
Output signal from the DETECTOR is GAIN-controlled by the ADDER. The level of
GAIN is dependent on the level of input GAIN CONT signal from the GAIN
CONTROL. The scale factor is 20 dB/V,

PRE-PROCESSOR
This eircuit for processing the received echo signals has the AGC, RELIEF, FTC, and
CONTRAST funetions,

VIDEO AMP
After processing in the PRE-PROCESSOR, received echo signals are amplifies by
the INVERTING AMPLIFIER and then sent to the DSC through the BUFFER.

DOPPLER SIGNAL SELECTOR
Doppler RF signal from EP-3459 is switched to either the RF signal for B mode
(color) or the RF signal for D mode (PW). The RF signal switched to D mode is
switched with the RF signal of IND probe to select either one which is to be sent to
the doppler unit through the equilibrium circuit.

16 - 18



Section 16 Principle of Operation (Hardware)

77 COLOR ITF

O BAND PASS FILTER ecircuit
The 30 dB/oct hand pass filter is for a frequency of "eenter frequency for each
probe" 1 MHz, which allows only the signal needed for color information to
pass through it. Three kinds of Band Pass Filter (3.5 MHz, 5 MHz, and 7 MHz
filters) are available,

@ QUADRATURE DETECTOR circuit
Received signal passed through Band Pass Filter is quadrature-detected to get
COLOR BSIN and COS signals, using two-line signals - CARRIER SIN and
{05 - which differ 90 °C in phase from each other with reference to the clock of
probe center frequency (3.5 MHz, 5 MHz, or 7T MHz) by DMCK.

& AMP circuit
Amplifies the detected two-line signals to a level necessary for sending those
signals to EP-5100.

16 - 19
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Section 16 Principle of Operation (Hardware)

16-9 EP-3463 VBPF & GAIN CONTROL

1. General
This PCB consists of the FO CONT signal generating circuit, PRE STC signal
generating circuit, STC signal generating circuit, GAIN signal generating circuit, Flow
Gain CONT circuit, Rx Echo change signal generating circuit, and data-from-MAIN-
CONTROL latching circuit.

2. Operation

1} FO0CONT signal generating circuit
Generates "FO CONT" signal used for controlling the Variable Band Pass Filter.

2) PRE STC signal generating circuit
Generates the PRE STC signal used for suppressing the close-distance echo sipnal
level which is sent to the PRE AMP in the Pre AMP board.

3) STC signal generating circuit
Generates the STC signal corresponding to setting of the STC volume on the panel,

4) GAIN signal generating circuit
Switches over the B-GAIN signal and M-GAIN signal to each other in conformity
with the selected mode. This GAIN signal, the above-mentioned STC signal and
PRE STC signal, and the GAIN correction signal at the time of dynamic focus sum
up to "GAIN CONT 2" which is outputted to the "MAIN AMP & COLOR ITF"
PCB.

5) Data-from-MAIN-CONTROL latching circuit
Receives data from the MAIN CONTROL through the "GEU INTERFACE" PCB
and sets up the condition in this PCB. Data such as "FTC ON/", "CONT 0-3", and
"RELIEF 0, 1" are temporarily latched in this PCB before they are outputted to the
"MAIN AMP & COLOR ITF"PCB.

6) Rx ECHO CHANGE signal generating circuit
This circuit outputs the control signals Rx ECH 0,1 to alternately exchange
“the setting of delay time” and "the reception operation” in two systems of RX
FOCUS boards (EP-3459).

16 - 22
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Section 16 Principle of Operation (Hardware)

16-10 EP-3464 TX TRIGGER GENE

1. General
This PCB has the circuit necessary for generating transmission triggers TRIG 0 to 47.
Transmission delay time which electronic FOCUS needs in also generated by this PCB.

2. Operation
1) FOCUS DATA ROM
This ROM determines delay time of transmission triggers to be applied to 48
transmission circuits. Output data (DT 0 to 9) of this ROM are ratched in the trigger
generator by signal ENA and signals ADRS 0 to 3.

2) TRIGGER GENERATOR
This circuit compares information from the FOCUS DATA ROM with CK 0, 1 count
output and, when the two are equal, outputs a pulse as the transmitter triger.
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Section 16 Principle of Operation (Hardware)

16-11

EP-3465 GEU TIMING & ADDRESS

1. General

This PCB consists of the timing signal generating part and the address generating part.

2. Operation

1) Timing signal generating part

SYSTEM GATE GENE.
Signals generated here are SYSGT, USBLK and DOPRATE which are the basis of
equipment operation.
- SYSTEM CONT GATE GENE.
Signals generated here on the basis of SYSGT control the movement of various parts
of equipment.
- DFAREA GENE,
The DF AREA signal and ECHO CHANGE signal are generated here.
- DOP CONT SIG GENE,
The DOTCLK and UNBLK signals are generated here.
- CFM CONT SIG GENE.
Signals generated here control the operation of various parts of equipment in color
mode,
- R-WAVE SYNC GENE.
Generates the R-wave synchronizing signal when ECG signal display unit is
connected.

2) Address generating part

Signals M ADDRESS, B ADDRESS, and COLOR ADDRESS are generated here and
sent to various parts.
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Section 16 Principle of Operation (Hardware)

16-12  EP-3525 GEU INTERFACE

1) Through this PCB, the timing signal, control signal, and address, generated by the GEU
TIMING & ADDRESS (EP-3465) in the GEU, are sent to the DSC and DOP.

2) Through this PCB, register data from the MAIN CONTROL (EP-3265) is sent to the GEU.
Alsg, the HV control signal is sent to the power supply unit (PSU-8680) from this PCB.
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Section 16 Principle of Operation (Hardware)

16-13  EP-3452 RX SELECT CONT

1. General

This control circuit is used for selecting a transducer number.

2. Operation
On the basis of FOCUS ADDRESS data, it determines which transducers to be selected
(normally 48 blocks ) during BLK time of US BLX signal.
This SELECT signal is sent to Rx SELECT (EP-3455) and TX1, TX2 (EP-3456, EP-3457),
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Section 16 Principle of Operation (Hardware)

16-14 EP-3247 B/W MEMORY

1. General
This PCB includes the mass memory for B/W having a capacity large enough to cover the
whole area of ultrasound tomography image (512 pixels X 512 pixels X 6 bits). The PCB also
includes the update ROM for frame correlation use.

2, Operation
1) MASS MEMORY

The mass memory consists of 32 chips of D-RAM ICs. The half of them (16 chips)
have charge of 4 bits (0-3) and the remainder (16 chips) have charge of 2 bits (4 and 5)
among 16 bits for gray-scale stages. (The remainder having charge of 2 bits is not in
use.)

The arrangement of the memory is shown in the following Fig. Eight chips are
arranged in the horizontal-scanning direction and twe chips are in the vertical
direction, so that total 16 pixels are included in one address.

6bit
____________________ <=—NIASS MEMORY A (for EVEN FIELD)
T \AASS MEMORY B (for ODD FIELD)
ASS MEMORY A (for EVEN FIELD)
| i Bbit
1
512Pixel : ;
I i
1
' E 2Pixal
; |
i
| E 8Pixel
! : 1 address
I )

512Pixel

Memory Capacity

Therefore, the whole tomography image is composed of 64 addresses in the

horizontal direction and 256 addresses in the vertical direction.

@ Writing in to memory (READ MODIFY WRITE)
To perform frame correlation, the mass memory operates in the RMW (Read
Modify Write) cycle. To increase writing speed, access to two pixels in the
same address is made simultaneously and writing of those two pixels is also
made simultaneously.

® Reading out from memory (PARALLEL READ)
To display data on the TV meonitor, 16-pixel data (one pixel on each RAM
chip) are read out from 16 RAM chips simultaneously for one address use.
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Section 16  Principle of Operation (Hardware)

The READ MODIFY WRITE cycle and the PARALLEL READ cycle are repeated
alternately.
2) UPDATE ROM

The update ROM is for the purpose of getting correlation of data read out from the
LINE BUFFER (new dat: GOA-G5A, GOB-G5B) with the old data on the same
memory address (SRDOA-SBD5A, SBDOB-SBD5B), and is used in the time of frame
correlation. The correlated data become the new data to be written in the memory.
When there is no necessity of correlation (M-mode, efc.), new data are sent to the
memory directly through the route bypassing the update ROM.
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16-15

EP-3236 DSC ADDRESS

1. General
This PCB consists of the address generator circuit for writing in memory, address generator

circuit for reading out of memory, address generator circuit for MPU Access, plane control
circuit, off screen control circuit, X-Y caleulator, LINE BUFFER, and MEMORY WRITE
CONTROL.

Operation

1) Address Generator Circuits

A. WRITE ADDRESS

The address counter circuit for writing in memory generates X-, Y-direction addresses
by means of the X-address counter and Y-address counter to use them as A0/~7/ to be
sent to the "MEMORY" PCB, For "CINE MEMORY"PCB, a plane number is added to
it in addition to X-, Y-direction addresses to gef output CA0/~8/. The address counfer
initial values X0 and Y0 from the "US ITF" PCB are transferred by I. DATA 0~7 for
each line of ultrasound. Loading of L. DATA 0~7 is timed by the DECODER. On the
other hand, memory address (BT MAP/) used for MPU access to the memory has to be
entered into the counter through the address bus, and therefore a selector is used to
switeh over the counter input line.

This DSC uses simultaneous writing of two pixels, which needs two kinds of address
output per memory write cycle. The simultaneous writing beyond one block (8X2
pixels) is not made ,however, those two address are same except the lower 3bits in X-
direction and the lowest bit in Y-direction. Therefore two kinds of address,
AMADA~MAS3A) and B(MAOB~MAZ3B), are simultaneously output for
MAO0O0~MAO3, and one kind of address is output for MA04~MA17, Also, KFULL A, B
and YFULL A, B signals are generated to show whether two adjacent pixels are in the
same block or not. If the first pixel causes this signal to become HIGH Level, no
simultaneous writing of two pixels is made. So, this signal is used for judging whether
writing of two pixels is made simultaneously or separately. To cope with unnecessary
count of the address counter which takes place even when no simultaneous writing is
made, X-latch and Y-latch are used for the respective address latches to hold
addresses regarded as necessary according to the foregoing judgment, waiting for the
next writing timing.

Accordingly, the write address MA04~17 has only one kind of output. The address
MAO04~17 uses a common line for both read address and write address. Output of
write address is allowed by WRGT/ only when the memory is in the write cycle, so that
read address and write address do not fall on the line at the same time. Output of read
address is allowed by TV ADR/ only when the memory is in the read cycle.
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Section 16  Principle of Operation (Hardware)

B. READ ADDRESS
The READ ADDRESS COUNTER consists of the vertically-directional address
counter and the horizontally-directional address counter.
The vertical address counter makes 512 counts per frame (2 fields) of TV scanning,
The initial value of read address is sent out of MPU and is set to the counter for each
field at VLOADY/ timing. Then DLHCK/signal is fed to the counter as a clock. This
signal is a pulse clock which generates two pluses per 1H {one horizontal scanning),
and therefore the counter counts up by two per 3H. This is attributed to interlaced
scanning,
Amaong 10 bits of counter output, only RVA1~8 (MA10~17) are actually used for
memory address. The lowest bit is used as YADRO output to "TIMING." Sinee one-
address data {(corresponding to 16-pixel data) read out of MASS MEMORY is
associated with 8 horizontal pixels and 2 vertical pixels, there is the necessity of
selecting either the upper 8 pixels or the lower 8 pixels for display on the monitor.
YADRO is used for this selection operation. On the other hand, BVAS is used as an
area designation signal for the purpose of erasing either the upper or lower half of the
screen during OFFSCREEN, ERASE.,
The horizontal address counter is loaded by HRSET and operated by the 12MHz clock.,
The lower 3 bits is not fed as MEMORY ADDRESS and data output is made by
shifting IMAGE DATA with SHIFT REGISTER.
At the time of Cine serolling, OFFSET data is added to horizontal address (MAQ4~09)
output from the gate array.

C. ACCESS ADDRESS
The address generator for MPU access consists of the X-address counter and the Y-
address counter.
By setting X, Y address to this circuit, any optional pixel is designated on the memory
and read/write from the MPU side becomes possible. The X-address counter is not
only used as a register for specifying address, but also able to perform auto increment
action to update the address each time when the MPU gains access to the memory.
Each address output utilizesthe read/write address bus (MAQG~17) in common.
Qutput to the bus is synchronized with memory cycle only when the MPU issues an
access instruction.
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Section 16 Principle of Operation (Hardware)

2) Plane Control Circuit
A. WRITE PLANE
FENIY (in B mode), MEND/ (in M mode), or VI.OAD/ {in Erase), any one is selected
by the selector, and served as a plane clock. The plane clock increments counter
output (LPCRA 0~3, RPCRA 0~3), which is converted by the PLANE
CONVERSION RAM into actual write plane number. This feature is for the purpose
of substituting a reserved non-write plane for a plane o be stored by rewriting data for
the PLANE CONVERSION RAM in B mode storage. (Store of planes is made by
DMA transfer in mode M, D, and by the above substitution operation for B or by DMA
transfer for * in made B/*.)
In realtime, plane number is used for both display and write. In realtime
display, display frame is synchronized with TV frame, and DISP/WRITE PLANE
SEL subtract 1 from the ocutput of PLANE COUNTER not to display the plane
which is on the way of writing. Onthe other hand, for write plane DISP/WRITE
PLANE SEL outputs the data from PLANE COUNTER as it is.
B. READ PLANE
The read plane and write plane are switched over to each other by WRPLIN/.
The MPU reads a write plane just before freezing and, on the basis of it, sets a read
plane number on the READ PLANE register. Cine searching operation is also made
by rewriting this register. In M, D mbde, a read plane may extend over two planes in
some cases. In such a case, a plane number with rather early coming data is set on the
PREVIOUS PLANE, while a plane number with rather later coming data is set on
the READ PLANE.
Example: When READ PLANE extends over #5 and #6

Readout area

0

"6"is set in READ PLANE
and "5" is set in PREVIOUS
PLANE.,

Cine memory

(in mode M)

DN

7

Plane number 4 5 6 7

Direction of writing-»

Latest writing line
in readout area

3) ERASE AREA Decigion Cireuit
When a writing area is determined (MULTI IMAGE}, there is the necessity of using

the same area for executing erase.

Since ERASE utilizes READ ADDRESS, ERASE ON/OFT must be decided depending
on the value of READ ADDRESS. Bagically, setting may be the same one as used for
OFF SCRN of writing (writable range). This setting is to be included in software.
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Section 16  Principle of Operation (Hardware)

4) X-Y Calculator
The X-Y calculator is used for calculating pixel boundary peinte, by generating LDLB/,
NEW BOX/ pulses each time vector passes through a pixel boundary either in X- or Y-
direction.
Two caleulators are used: X-direction caluculator and Y-direction caleulator. They are
identical in function and, therefore, only the function of the X-diection caleulator is
described below.
During blanking of echo video, or during "H" level of SWPON signal, AX (LDATA 0~7)
from the "US ITF" PCB is set to the X-PIXEL. BOUNDARY CALCULATOR. AX
represents X component of a vector. That is, it is a value indicating an advance per unit
time of a vector in X direction.

X=X0+ AX- ¢ XY :  Coordinates of vector H
time
Y =Y0+ AY - & X0,Y0 . Initial coordinates of vector

Since AX is 2-byte (16-bit) data, it is divided into two, H byte and L byte, which are set
independently from each other. The calculator starts its action after SWPON/ signal
turns to Low and DFC signal fo High,

After a time set by AX passes, the calculator generates CARRY signal output which
informs that a vector advances by 1 pixel in X direction, As far as DFC signal is Low,
action of the calculator is kept stopped. Therefore, the signal of a vector ean be stopped
while the vector is out of the focus area.

Then, signals INC X, INC Y, and LDLB/ are generated by using X, Y CARRY signals.
INC X, Y are counter enable signals which causes increment of the WRITE ADDRESS
COUNTER by one in X- and Y-directions, respectively, LDLB/ is the LINE BUFFER
write request output signal generated in pixel movement. Defection of a pizel boundary
by a vector is in two ways, namely, the X-AND-Y method and the X-OR-Y method as
illustrated below. In the illustration, a straight line represents vector. Mark O
represents each position regarded as a position to which a pixel is moves and output of
LDLB/ signal is made therein.

f—H 1 Pizel
H-AND-Y methed X-OR-Y method
In this DSC, either the X-AND-Y method or the X-OR-Y method is selected depending on
status of XCONT/, YCONTY signals. (In SSD-680, only the X-OR-Y method ¢an be used.)
For the X-AND-Y method, a pixzel is regarded as to be moved if a vector intersects either

16 - 39



Section 16 Principle of Operation (Hardware)

5)

6)

X- or Y-boundary line of a pixel. On the other hand, for the X-OR-Y method, a pixel is
regarded as to be moved only when a vector having an angle below 45° (nearer to vertical)
intersects the Y-direction boundary or only when a vector having an angle 45° (nearer to
horizontal) intersects the X-direstion boundary.

LINE BUFFER

o cope with asynchronism in period between ultrasound repetition and TV scanning, the
LINE BUFFER temporarily stores video signal ADO 0~5 sent out of the "A/D, /A" PCR
until arrival of writing timing of the MEMORY.

Up to one line of ultrasound is stored and read out from time on time. The BUFFER is
FIFO (First-in, First-out) which allows readout in the same order as used for writing.
Also, ICR X,Y are stored at the same time to indicate the direction of the array of pixels
requiring writing of the next data. The readout/ write addresses of the LINE BUFFER
are generated in the L.B ADDRESS COUNTER. Writing has precedence over readout.
Readout is made in the intervals of writing and in time with writing cycle of the memory.

MEMORY WRITE CONTROL

The MEMORY WRITE CONTROL circuit controls writing on the memory, especially for
determining whether simultaneous writing on two pixels is made or not. Simultaneous
writing on two pixels is possible if both WRTA/ and WRTB/ are Low. Writing on a single
pixel only is possible if either WRTA/ or WRTB/ is Low. In the case of simultaneous
writing on two pixels, two kinds of MA0OO~03 are also generated.

Clock singles CLK XA, XB and CLK YA, YB are generated by waveform shaping of ICR
X, Y singles (giving data to indicate which direction writing on the array of pixels is made
next time) in time with writing cycle of the memory so that they are able to serve as the
clock for the address counter.
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Seetion 16 Principle of Operation (Hardware)

16-16 EP-3620 DSC TIMING

1. General
This PCB consists of the timing generating circuit, horizontal smoothing circuit, line
memory circuit, and memory timing control cireuit

2. Operation

1) TIMING GENERATING CIRCUIT
With reference to the 12 MHz master clock which the crystal oscillator generates, the
timing generating cireuit generates the memory timing (horizontal timing and
vertical timing), TV sync signal, etc. by means of the ROM based timing generation
method.

2) HORIZONTAL SMOOTHING CIRCUIT
The pixels lacking in data completely, such as shown by numbers 1 to 7, are
interpolated by filling "&", "b™ and "c¢" with weighted data. Although filling up to 11
pixels maximum is possible by this circuit, the mazimum number of pixels can be
selected by software setting means.

TV SCAN

n-2
n-1
nline
n+1
n+2
n+3
n+4
n+5
n+6

3) LINE MEMORY CIRCUIT
The line memory circuit is for the purpose of making M-mode scroll possible. while
the address for starting writing in to the line memaory being always kept constant,
scroll is made by moving the reading start address.

4) MEMORY TIMING CONTORL
This circuit generates the timing signal necessary for the main memory to read or
write data.
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Section 16

16-17

Principle of Operation (Hardware)

EP-2729 A/D ,D/A

1. General

This PCB consists of the A/D CONVERTER, POST PROCESSOR, and D/A
CONVERTER.

The A/D CONVERTER converts the analog video signal from the Tx & Rx UNIT
into the digital video signal.

The POST PROCESSOR changes in brightness of video signals from the B/W MAIN
MEMORY and B/W CINE MEMORY.

The D/A CONVERTER convertsthe digital video signal into the analog video signal,
and after the TV synchronizing signal is added to it, outputs a B/W composif video
gignal for TV,

2. Principle of operation
1) A/D CONVERTOR

An ultrasonic echo is converted into digital signal.

2) LINE CORRELATOR (SSD-680K X does not use Line correlator.)

Line correclator outputs ultrasonic echoes after obtaining average between the first
echo and the one transferred next.

(A T ®+® ®+0
@gg —————————— T T

A B, C, and D are true data indicating one ulirasonie.
The output signal is the average of A and B.

3) GRAY BAR GENERATOR

This circuit generates GRAY SCALE BAR to be displayed on the monitor.

4) POST PROCESS

This circuit consists of ENHANCE and GAMMA.
This cireuit is used to vary monitor brightness characteristics for echoes.

OUTPUT

1
i
1
. This characteristic can be varied.
1

im INPUT

5) D/A CONVERTOR

This circuit generates TV SIGNAL for B/W.
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Section 16 Principle of Operation (Hardware)

16-18 EP-2913 DUAL MPU

1. General

This PCB using two 8-bit MPUs (HD68B09) is roughly divided into two parts --
one is the DSC part which controls the DSC and periphery /O and the otheris the
measuring part which takes part in measurement.

For communication between the two MPUs of this PCB and the MPU on the A-
GDC hoard, a special system bus in used. Through that bus, information given at the
control panel is sent to each MPU and, under the condition determined by given
information, each MPU gives and takes information and data to and from various
gireuits through local buses.

2. Prineiple of operation

1) MPU (Micro Processing Unit)
Both the DSC control part and the measuring part have the individual MPUs
(HDG8B09) which operate at 8 MHz of clock frequency.

2) PTM (Programmable Timer Module )
The DSC control part uses HD68B40 for its PTM. This LSI includes three
independent programmable counters -- #1 counter is used for the MPSC
transmission/receive clock B; #2 counter is used for the trangmission clock of R5422
for external communication use; and #3 counter, to which 8 MHz clock is input,
is used for the system timer of MPU.

3) MPSC ( Multi Protocol Serial Controller)
The MPSC in the DSC control part has two independent serial interfaces.

4) SBI (System Bus Interface)
Both the DSC control part and measuring part have the individual system
buses which are the bus lines supporting the multi-processors.
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Section 16 Principle of Operation (Hardware)

16-19 EP-2629 AGDC

1. General
This PCB controls the character and graphie displays.
It consists of the following:
1) MPU
2) CHARACTER CONTROLLER
3) GRAPHIC CONTROLLER

2, Operation
1) The MPU has the following functions:
f MPU (Uses the speedup version of MC6809.)
PROGRAM ROM (keeps 56K bytes ranging in address from $20DD to $FFFF for the ROM region.)
SCRATCH RAM (Standard mounting of 8K-byte C-MOS SRAM)
SBI  (System Bus Interface used for communication with other MPUg)
< RTC (Real Time Clock used for 1-sec interval interruption to the MPU)
PTM (Programmable Timer Module used mainly for display of 10-ms units of timer)
ID-SW  (ID Switch which is & 2-byte dip switch)
LOCAL BUS (Outputs MPU's address data, ete. Graphic and character controllers are connected to
L this LOCAL BUS.)

2) CHARACTER CONTROLLER

Display format (Either A or B below is selected.)

A. 64 characters (in a line) X 40 characters (in a column)X 2 pages; each
character is composed of 10 x 12 dots

B. 40 characters (in a line)X 30 characters (in a column)X 2 pages; each
character is composed of 16 X 16 dots

The CHARACTER CONTROLLER has the following functions:

f CLOCK generation {To get synchronization with the DSC's system clock, the controller
generates timing signals necessary for inside operations on receipt of the
external VRST signal which indicates the start of 12 MHz system clock
snd TV display.)

CONTROLLER {Generates memory's readout address in time with TV dieplay timing,

< Reading and writing dats from and to the memory at a command by the
MP1.)

DISPLAY MEMORY (Two 8-byte SRAMs are used.)

CHARACTER GENERATOR (Data resd cut of the display memory is converted into video

data by the character generating ROM.)

\ VIDEQ output {Output of the character generator is used for output signal fo this PCB after

the serial-parallel conversion, atiribute addition, and synchronization with
the system clock (12 MHz).)
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Section 18  Principle of Operation (Hardware)

3) GRAPHIC CONTROLLER
Display format: 640X 240 dots X 4 pictures
The graphie controller has the following functions:
d CLOCK generation (Display timing is synchronized with DSC's TV timing.)
CONTROLLER {Lilte the character part, a memory for graphic display is under control
independent of the MPU's address space.)
< DISPLAY MEMORY (16 chips of 16K %4 bita DRAM are used. 4 chipa for each picture)
VIDEO output (Data read out from DRAMs is cutputied for 4 lines of video signals (GVO 0-3)

afier parallel-serial conversion.)

S
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Section 16 Principle of Operation (Hardware)

16-20 EP-3477 US ITF

1. General
This PCB consists of the various kinds of circuit such as ROM TABLE, ECHQ ERASE,
M-MODE TIME MARKER, TRACK BALL READ, and OPTION BOARD DETECTION

circuits, which hold information necessary for writing in US signal to the memory.

2. Operation

1) GEU INTERFACE
LSTAT/, FREND, and DFAREA which the GEU sends out are latched by 12 MHz of
basic elock of DSC, and then sent to the various parts in DCS. VCD 0/ and 1/ are
decoded and sent to the various parts in the PCB. DSCA 0 to 8 are sent to the ROM
TABLE through the folding circuit.

2) ADDRESS DEODER & LATCH
Funections as the register which sets up the MPU about the current operational state
of the equipment (MAG, PROBE, etc.)

3) ROM TABLE
Stores X0, Y0, AX and AY which determine the display format of supersound echo
image. Those ROM data are sent to the "ADDRESS" PCB as LDAT 0 to 7 for each
line during blanking of US.

4} M-MODE CONTROL
The X0 ADDRESS COUNTER for writing control in M-mode generates M addresses,
one after another, which are sent to the "ADDRESS" PCB as LDAT 0 to 7. During
M-mode, Y0 is set up by the MPU.

5) FREEZE CONTROL
Freeze control in B-mode and that in M(D)-mode are independent of each other.
Freeze is executed at the end of frame in the case of B-mode, and at the end of US line
in the case of M(D)-mode,

6) ECHO ERASE
On the basis of the MPU set values, the ERASE signal is generated to define the area
in which the echo is erased.

7 TIME MARKER
Generates TIME MARKERS for M-mode use having a width corresponding to two
pixels, at intervals of 0.5 ms in the timeaxis direction and at intervals of 1 em in
the depth direction.

8) TRACK BALL COUNTER
Signals (XPLAS/, XMINS/, YPLAS/, YMINS/) from the TRACK BALL are counted
up in the X- and Y-directions independent of each other, and the result is read in to
the MPU.
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Section 16 Principle of Operation (Hardware)

16-21 EP-2651 COLORD/A

1. General
This PCB mixes the RGB color flow signal ( digital signal ) and the B/W echo signal
together and converts the mixture into an analog output signal.

2. Principle of operation

1) COLOR SUPPRESSION
This circuit compares the MPU sets value and ultrasonic data, and stop a color
signal when an ultrasonic video level exceeds the grade set by MPU.
COLOR FLOW data is not displayed on the ultrasonic echo beyond the MPU
set value.

2) ADDER
RGB signal (Infromation of V and & ) is mixed with ultrasonic data.

3) OUTER ULTRASOUND IMAGE CONTROLLER
This circuit controls the outside eolor of ultrasonic image area.

% W//A This circuit is controls the color of the

shaded section.
4) EVERLAY COLOR CONTROLLER
This circnit determines color when graphie, charactor, ECG are displayed.
5) COLOR D/A
COLOR D/A converts digital RGB signal into analog RGB signal.
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Section 16 Principle of Operation (Hardware)

16-22  EP-3237 B/W CINE MEMORY

1. General
This PCB has a storage capacity of full tomography area (512 pixel X 512 pixel X 6 bits) X 16
screens and is used for B/W. Writing of data, similar to that of main memory, is made on the
planes in order.

2. Operation

The mass memory consists of 32 D-RAM ICs, a half of which, 16 ICs. being in charge of 4
bits (0~3) of 6-bit gray scale, while the other 16 ICs. of 2 bits (4,5). (The remainder, 2 bits, is
not in use.) In the memory, 8 chips are arrayed horizontally in 2 layers; total 16 pixels for each
address. The full tomography is, therefore, formed by 64 addresses in the horizontal direction
and 256 address in the vertical direction.(See EP-3247.) There are 16 planes of such a unit
area.
1) Writing on memory (READ MODIFY WRITE)

RMW (Read Modify Write) cycle operation, like the main memory. To increase writing
speed, access to and writing on two pixels in the same address are made simultaneously.
Under control of CAS1~4, CA0~8 which are created by ADDRESS SELECT in EP-3236,
writing on the planes is made in order.

Writing is made through the following planes:

When store function is ON : 1~12 planes
When store functionis OFF  :1~16 planes
2) Readout from memory (PARALLEL READ)

Normally, readout is made from the main memory. When FREEZE is touched,
however, CIN VID signal causes switch over to readout of the final image of CINE
MEMORY in the switching circuit in the PC. In case of CINE operation, movement of the
track ball is read out through software to select a read plane (which is in control of
CAS1~4, CA0~8 created by ADDRESS SELECT in EP-3236).

To make display on the TV monitor, data (1 address data) of total 16 pixels, one pixel
from each of 16 RAM CHIPs, are read out simultaneously.

The READ MODIFY WRITE cycle and the PARALLEL READ cycle alternate with
each other repeatedly.

3) Operation when STORE MEMORY is ON

In the B mode, time-consuming DMA transfer ig eliminated by substituting a reserved

non-write plane for a plane to be stored.
InM,Dmode .. DMA transfer

InB/mode .... B:Operationabove, * DMA transfer
This operation is made by readout after rewriting data of PLANE CONVERSION
RAM in EP-3238.

Example: After the image “I)” in Cine memory is stored, “0” is used instead of "D".

Output of PLANE COUNTER {4 X5 X6 X7 X8 X9 X AXBXC XD XEXF X4 X5 X6)

Output of CONVERSION RAM (4X5Xe X7 XeXaXAKBXC K KEXF e X5 X8

The plane number replaced
by CONVERSION
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16-23

EP-5100 COLOR FLOW PROCESSOR

This unit converts the frequency shifts included in the ultrasound reception signal
into color information which is to be displayed, as a two-dimensional image, on the
B/W (B mode) picture.

The signal to be converted is an ultrasound signal received by the GEU-64. For that
signal, velocity and turbulence (variance) are operated, respectively, on the basis of
information stored in the internal ROM.

Output signal is sent to the DSC (UIM-325), where the signal and the ultrasonie
B/W signal are synthesized and displayed.

Software control for this module is made by the CPU (in EP-2913) in the DSC.
Additionally, this unit receives various kinds of confrol signal and basic clock from
the GETJ-64.

The unit has a single piece of PCB which is packed in the DSC.
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16-24

Principle of Operation (Hardware)

¥P-3115 COLOR LINE BUFFER

1. General

This PCB consists of the color test-pattern generating circuit, the color, B/W position

correction delay signal generating circuit, the line buffer, and the interface for direct access
to the memory from the CPU.

Operation

1) COLOR TEST-PATTERN GENERATING CIRCUIT

In this circuit, the velocity pattern and variance pattern are generated by the
respective counters. The velocity pattern generator counts the LBF WE signal,
while the variance pattern generator counts the SWPON/, (B-MODE), and MCLK
(M-MODE). On receipt of a color-test ON signal (CTEST) from the MPU, the
LATCH IC succeeding the test-pattern generating counter outputs data.

2) COLOR, B/W position correction delay signal generating circuit

In color signal operation, an analog delay occurs due to existence of the band pass
filter preceding the detector in color ITF demodulation and the A A, filter preceding
digital conversion in the operational PCB, in addition to digital operational time
necessary for velocity and variance. The amount of delay depends on frequency of
the probe, inviting the necessity of alignment of eolor and B/W with each other for
each frequency. This circuit is to synchronize the color data with the B/W data by
giving a delay of several x sec to the color data writing address when writing to the
line buffer memory is made. The color data write-in address is set after the amount
of delay is determined by means of software. The color data write-in timing is
transmitted to the line buffer memory for B/W, and from that timing read-out of B/W
is also made.

3) LINE BUFFER

This line buffer for color signal (velocity and variance) has the funetion similar to the
line buffer for US video signal (B/W).

Color data is temporarily stored in the line buffer memory. When the data is read
out from the line buffer with the eycle of Main memeory, it is divided into two parts for
the upper stage and lower stage, respectively, corresponded with 2 X8 pixels in the
Main memory. The line memory read-out data is correlated with the main memory
read-out data (one- frame preceding data of the same address) to execute the so called
frame correlation. Frame correlation is made at four ROMs in total; two of four
ROMs are for two circuits (corresponding to the upper stage pixels and the lower
stage pixels, respectively) for velocity data and the remainders are for two circuits
for variance data.

4) INTERFACE FOR ACCESS TO MEMORY FROM CPU

There is a gate circuit which allows direct transfer to and from the CPU of the
velocity and variance data after frame correlation before the data reaches the output
buffer. Through this gate circuit, the CPU is able to read out data from the main
memory when data is transferred to the CPU. When data is transferred from the
CPU, the data is sent through the output buffer to the main memory and written in
it.
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16-25

Principle of Operation (Hardware)

EP-3114 COLOR POST PROCESS

1. General
This PCB consists of the color-signal smoothing circuit, the WHT CUT level setting
circuit, the color bar selection cireuit the RGB cenversion circuit, and Frame interpolation

eircuit.

2. Operation
1) COLOR SMOOTHING CIRCUIT

Data from the velocity-and-variance MEMORY enters the color smoothing cireuit,
where hole filling of 11 pixel maximum ig made. First, the pipe-line register stores
the data at both sides of the hole and detects number of holes and pixels to create
parameters.

Here, in the velocity hole filling circuit, detection of aliasing and creation of
differential data from the right-end data and left-end data are made first. That
differential data is weighted by a parameter-dependent value and is added to the
right-end data to generate the smoothing data.

On the other hand, in the variance hole filling circuit, like that of B/W, the
parameter-weighted left-end data and right-end data are obtained from the hold
filling ROM. And those data are summed up to output smoothing data.

2) FRAME INTERPOLATION CIRCUIT

The velocity and variance data after smoothing is procesed by interpolation in the
frame interpolation circuit to the maximum of 15 TV frames.

Parameter is created from the number of interpolation frames which is set by means
of software on the basis of the interpolation frame number and frame rate. The
differential data derived from the 1US frame delay data and the latest US data is
weighted by parameter and is added to the latest ultrasound frame data to output
interpolation data.

3) WHT-CUT LEVEL SETTING CIRCUIT

When a velocity exists and an echo level on the same pixel does not exceed a fixed
value, the WHT-CUT function suppressed B/W(black and white) display to make the
color display clear. The value of threshold for an echo level which suppressed B/W is
set by the means of software. In this circuit, B/W suppression control signal is
obtained from the comparator which detects the existence of the velocity signal and
compares the echo level with the set value of threshold.

4} COLOR BAR SELECTION CIRCUIT

Smoothing is made for the two stages, upper and lower, of data in parallel with each
other. Thereafter, either the upper or lower stage of data is selected for each field of
TV display, and then changeover to output of the color-bar generator is made in time
with color-bar display. The color-bar generator outputs data which causes linear
variations of velocity and variance by countup of countdown of HD clock for velocity
and 12 MHz clock for variance. Actual color bar is obtained by conversion of these
signals into RGB.
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5) RGB CONVERSION CIRCUIT (POST PROCESS FOR RGB)
This circuit is formed by the RAM which converts color data (velocity and variance)
into RGB signals. Color correction data of RGB is previously transferred from the
MPU to this RAM, so that the RAM outputs the RGB signals corresponding to the
velocity and variance data which are input as address information to the RAM. Each
RGB 8-bit signal is then sent to the COLOR D/A PCRB where the RGB signal is
converted into an analog signal.
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16-26 EP-2213 COLOR MEMORY VEL / COLOR MEMORY VAR

1. General
Two PCBs -- one for velocity (V) data and the other for Variance (8) data -- are used.
Each memory has the capacity large enough to store the whole area of ultrasound
tomegraphy image (512 pixels X512 pixelsX6 bits). Velocity data is 6bit, however
Variance data is 4 bit. Therefore on EP-2213%-1, for Variance, unnecessary D-RAMs are
not mounted.

2. Operation
The mass memory consists of 32 chips of D-RAM ICs. The half of them (16 chips) have
charge of 4 bits (0-3) and the remainder (16 chips) have charge of 2 bits (4 and 5) among 16
bits for gray-scale stages. (The remainder having charge of 2 bits is not in use.)
The arrangement of the memory is shown in the below figure. Eight chips are arranged
in the horizontal-scanning direction and two chips are in the vertical direction, so that total
16 pixels are included in one address.

6bit

[

I MIASS MIEMORY A (for EVEN FIELD)
mmToomemmmms WASS MEMORY B (for ODD FIELD)
ASS MEMORY A (for EVEN FIELD)

6bit
512Pixel

2Pixel

BPixel
1 address

512Pixel /

Memory Capacity

Therefore, the whole tomography image is composed of 64 addresses in the horizontal
direction and 256 addresses in the vertical direction.
1) Writing in to memory (READ MODIFY WRITE)
To perform frame correlation, the mass memory operates in the RMW (Read
Modify Write) cycle. To increase writing speed, access to two pixels in the same
address is made simultaneously and writing of those two pixels is also made
simultaneously.
2) Reading out from memory (PARALLEL READ)
To display data on the TV monitor, 16-pixel data (one pixel on each RAM chip) are
read out from 16 RAM chips simultaneously for one address use.
The READ MODIFY WRITE cycle and the PARALLEL READ eycle are repeated
alternately.

16 - 68



Principle of Operation (Hardware)

Section 16

L- ELCC-dT

VA AHOWIW 070D

BIUBLIRA 0L 1 |-%EL77-d3

£~0 JANN (reyna eun sopo0 woupy

T~1 SV bayng aurtiood woiy)

£~0 ¥V (s0ppy 350 wouy)

JAG roung aun sojos wouy)

IAYQ Dapng su ooy woa)

8 HST Gapng sun 2003 woip)

N3 dHS (ss2:ppw a5g woy)

ge~H0 VA (ss2:ppy 2sgwouy)

45 ~80 NS wayng surtiojo) woy)

£1ZZ-dd TIA AHOWIW HOT03 V{OTY faporap o) 1 4ELTT-d3
ZzZU 1260w 5 F1LL
YAXANILIRINGEQ [
(saggng aur 10103 o) FEE g OES L 0391 H
%
¥
HIXIILTINNRA [<
(1apng aun J00) O1) =% — =
v5~¥0 gds | 01 gL <
+ WV v 9w v
G100 g oy a
5~0 GIAN 0T AHOWIIN SSYIN @
¢ 10} «t
< 0l < M
o~ dIAsS .q. v
Q'sTd AHOWIN SSYIN |«

Ye~V0 VIN (saippy 35g woyy)

(ml‘<o ng?mtzm 257 10]07 wWoyy)

Y YST tsayna aury iojed wouy)

NT 4G (sa:ppy 350 woy)

16 - 69



Section 16 Principle of Operation (Hardware)

16-27

EP-3238 COLOR CINE MEMORY

General

This PCB has Cine memory for both velocity and variance. The memory capacity
is B512pixels X 512pixels X 6bits X 16planes for wvelocity, and 512pixels X512pixels
¥ 4bits X 16planes for variance. Writing of data, similar to that of Color memory ,
is made on the planes in order.

Operetion

The Cine memory for velocity consists of 32 D-RAM ICs, a half of which, 16 ICs.
being in charge of 4 bits of 6-bit data, while the other 16 ICs. of 2 bits. ( The
remainder, 2 bits, is not in use.)

And the Cine memory for variance consists of 16 D-RAM ICs. (The variance is 4-
bit dats)

The address formation of memories and the memory operation ( writing and
readout ) are similar to those of EP-3237 (B/W CINE MEMORY ).
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16-28 EP-3443 VIDEO ITF

1. General
This PCB consists of the video distributor, encoder and decoder. The encoder converts
the RGB signal into the PAL or NTSC video signal, while the decoder converts the PAL or

NTSC video signal into the RGB signal.

2. Principle of operation
1) VIDEO DISTRIBUTOR
Consists of many relays and buffers and selects video signals to be distributed
to the respective units.

2) ENCODER
Converts the RGB signal flowing in a circuit into the PAL or NTSC video signal
necessary for the connected VCR.

3) DECODER

Converts the PAL or NTSC video signal which the VCR outputs into the RGB signal
necessary for the connected VCR.
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16-29  EP-3260 DOP TXRX

1.

Signal list

Input signals
Tx-+/Tx- : Probetransmission signal (Differential type)
Rx+/Rx— : Probe receiving signal (Differential type)
Xcos :  Transmission original signal
XMIT . Signal for determining the burst length of transmission pulse wave
COS/SIN : Reference signal which inputs to the mixer
CWRELAY : Signal for controlling the PW/CW changeover relay
VITXIN . Control signal for setting the transmission voltage
TEST : Signal for turning on/off the test signal generator
TESTTYPE : Signal for selecting the type of test signal
MATCH :  Signal for determining the width of range gate
DSAMPLE: Signal for sampling the cutpuf of integrator
RESET : Signalfor resetting the integrator
5D4 :  Serial control data

Qutput signals
Tx+/Tx— : Probetransmission signal (Differential type)
Rx+/Rx~ : Probereceiving signal (Differential type)

HPA,HPB: Doppler shift echo after passing through the Walsh transform filter

State setting signal (Serial control data)

FSEL (4 bits) :  Belects the tank circuit.

MACHI GAIN (4bits) : Determines the time constant of integrator.(PW operation mode)
Determines the value of voltage gain (CW operation mode)

HPFREQ (8bits): Determines the cutoff frequency of the high pass filter.
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2. Flow of signals

In this equipment, transmission and receiving are possible in both the PW and CW
operation modes. In the case of CW operation mode, one of two probes is used for transmission
only and the other for receiving only. In the PW operation mode, each probe is used for both
transmission and receiving at the same time.

The received echo signal is subjected to a band limitation while it passes through a band
pass filter. Since four kinds of filters are mounted, frequency usable for doppler measurement
depends on what filter is selected. Selection of one of four filters is made by serial control data
“FSLE.”

After passing through a filter, the signal is divided by orthogonal transform detection into
two lines. In the case of PW operation mode, a range gate is applied to a signal of the aimed
part and the signal in the gate is held by integration. Here, the serial control data “MATCH
GAIN” determines integration time constant. In the case of CW operation mode, no range
gate is used and no integration is made. Here, the above-mentioned “MATCH GAIN”
determines only the gain

The below Fig. shows a time chart for PW operation mode. The signal finally passes
through the high pass filter (HPF) which eliminates signals from slow-movement parts in the
human body such as blood vessels. The HPF is formed by the switched resistor filter (SRF)
and control data HPFREQ specified cutoff frequency of the HPF,

RESET __] | N

MATCH ] [ { |
DSAMPLE ] I ! [

Integrator
output s s N e e ettt e e o e

Fig. Range gate and Sample and Held
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Section 16

16-30

1. General

Principle of Operation (Hardware)

EP-2810 DOP CONTROLLER

This PCB consists of the MPU and its peripheral circuit, and various timing generating
circuits

2. Operation

1. MPU AND ITS PERIPHERAL CIRCUIT
i-1 MPU
The MPU performs various kinds of operation and control.
1.2 RANDOM ACCESS MEMORY
The read/write memory for temporary storage of operational data.
1-3 READ ONLY MEMORY
The memory for storing the control program which controls the CPU.
1-4 ASYNCHRONOUS COMMUNICATION INTERFACE ADAPTER (ACIA)
This adapter is use for communication with the host. The transfer method is of
the serial link type.
1-5 VERSATILE INTERFACE ADAPTER(VIA)
Gives the communiecation clock to the ACIA and outputs the serial control data
necessary for controlling the eirenit in the unit (DM-5).
EP-3265 EP-3525 EP-2810
DATA DATA
6809 : : 5?320 T RX || Line | |TXD, RXD G?BD50 <:-——-——-> 6809
XOCOOP driver BoOOO0Cd
ADDRESS ADDRESS
B 4——________.
Communication with host
2. VARIOUS TIMING GENERATING CIRCUITS
Those circuits are roughly classified as the (CW) transmission voltage control
circuit, the (CW) transmission signal generating circuit, the system clock
generating circuif, and the doppler-signal image processing control signal
generating circuit.
2-1  TRANSMISSION VOLTAGE CONTROL CIRCUIT
Serial data from the MPU is converted by the shift register into 8-bi{ parallel
data, which ig converted by the D/A converter into analog data which is sent to the
Tz & Rx PCB.
2-2  Quadrature detector and Transmission signal generating cireuit

Signals of 40 MHz (for 5§ MHz) and 56 MHz {for 3.5 MHz and 7 MHz) from the host
are divided into N by the frequency divider to output a frequency suited to the probe.
Two lines of signals different 90 °C in phase from each other are used for
Quédrature detector.
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Section 16 Principle of Operation (Hardware)

SYSTEM CLOCK GENERATING CIRCUIT

Signals of 40 MHz and 56 MHz are frequency divided into N to form the clock
waveform of 8 MHz. This signal serves as the basic clock of the system.
Doppler-signal image processing control signal generating circuit

This circuit generates the following control signals:
Clock which determines cutoff frequency of

LPFin FILTER PCB (EP-3259) —LPCLK
Signal for sampling the output of
integrator in Tx & Rx PCB (EP-3280) —DSAMPLE

Signal for resetting the integrator in Tx & Rx PCB (EP-3260) —RST
Signal which determines the width of

range gate in Tx & Rx PCB (EP-3260) ~>MATCH
Gate signal which determines pulse width of

transmigsion pulse signal ~-XMIT
Signal for controlling the PW/CW
selector relay in Tx & Rx PCB (EP-3260) —CW RELAY

To output these signals, serial data from the MPU are econverted into parallel data by
the shift register.
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Section 16 Principle of Operation (Hardware)

16-31  EP-3259 DOP FILTER

This PCB has the following four functions:

(1) Serves as the Low Pass Filter circuit to increase the 8/N ratio of doppler signals.

(2) Serves as the AA Filter (Anti-Allasing Filter) circuit which previously provides a

limitation of band to prevent folding at the analysis part.

(3) Serves as the AGC (Automatic Gain Control) circuit to expand the dynamic range of input

to the analysis part.

(4) Serves as the ring buffer memory to transfer data to be analyzed timely to the analysis

part.

Signal list

Input signals

HPA/HPB
RPLYA/RPLYB

LPCLK
SD3

Output signals
MDO~7

Internal signals

LPGAIN 0.1

LOWC1

AA CLK

AA FREQ

SYN SAMPLE
MUX A/B

REJECT LEVEL :

SPGAIN
SSAMPLE
SC. OE

GAIN EN
RW

Complex doppler signal passed through the High Pass Filter

External input audio signal. The signal is input when only the
analysis part is used

Clock signal which controls the cutoff frequency of the Low Pass Filter
Serial data transferred from the CPU

Qutput signal to the analysis part. A doppler signal to beanalyzed and
a level signal which determines the rejection level are transferred by
time division.

Signal for controlling the gain of a signal to be analyzed or for
switching over to an external input signal

Signal for controlling the cutoff frequency of AA Filter.

It doubles the cutoff frequency of the filter in the case of base-line
shift.

Clack signal of the AA Filter

Preset value of the counter which determines sampling frequency of
the analysis part

Sampling signal for frequency analysis.

Switching signal which transfers crossed doppler signal to the AGC
cireuit by time division

Signal which determines the rejection level of spectrum indication
Signal which determines the gain to a small signal

Trigger signal for sampling for the frequency analysis part

Signal for determining timing of AD conversion of doppler signal (8C)
and signal for determining timing of data transfer to the ring buffer
memory (OE)

Signal for setting AGC gain

Timing signal for write/read of the ring buffer memory.

16 - 82



Section 16  Principle of Operation (Hardware)

Flow of signals

The complex doppler signal (HPA/HPB) in which two signals are 90° different in phase from
each other is first input inte LPF. During PW operation, the LPE has the pass band width
which is a half of transmission pulse repetition frequency PRF (PRF/2), and is able to remove
the high-frequency component of the doppler signal, caused by the sample-hold cireuit in the
Tx-and-Rx PCB, and white noise of background. During CW operation, cutoff frequency of the
LPF isfixed to 20 KHz.

Then, output signal from the LPF is connected through ATT to the external input signal
changeover switch. The part succeeding to this switch is considered the substantial signal
analysis part.

To prevent aliasing, which is caused by sampling of input signal, a previous band limitation
must be applied to the input signal. The necessary band limitation is made by the AA Filter
whose cutoff frequency is set to a half of the frequency of SSAMPLE signal.

After passing through the AA Filter, the signal to be analyzed is maintained at a constant
sample-hold circuit output, divided into time-division signals, and then transferred to the
AGC circuit.
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16-32

1.

Signal list

Input signals

SP VID 0/~6/ :
TR PPM/
UNEBLS
UNBLT

DOT CLK

48 MHaz/

SDI

TxD/

RPLY A

RPLY B

EP-2812

Output signals

P{) Video
TR VID
SOUND A
SOUND B
SD RTN
RxD/

Flow of signals

Prineiple of Operation (ITardware)

DOP INTERFACE

Spectrum data sent from the frequency analysis part.
Analog trace signal sent from the frequency analysis part.
Unblanking signal for spectrum (Disabling output)
Unblanking signal for trace (Disabling output)

Clock for reading out spectrumv/trace data

Master clock (48 MHz) disabling signal

Serial control data for condition setting

Serial control data for condition setting

Doppler sound (from VTR) reproduction signal

Doppler sound (from VTR) reproduction signal

Spectrum signal

Analog trace signal (PPM)

Doppler signal

Doppler signal

Serial control data for condition setting
Serial control data for condition setting

128-point spectrum data (SPVID 0/~6/) from the frequency analysis part pass through the
smoothing circuit in the vertical direction (frequency-axis direction) and, after converted into
analog signal (P(f) Video), flow to the GEU unit.

The PPM signal for analog trace display use is also sent out from the frequency analysis
part and it flows through this PCB to the CEU unit.

Doppler sound signals from the Filter PCB are output to the speaker and VTR.
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16-33

Principle of Operation (Hardware)

FFT PCB

1. General
The frequency analyzer (NJK-196A) consists of the FFT PCB and OUTPUT PCB.
To increase the speed of processing, the frequency analyzer uses four DSPs (Digital

signal Processors) for FFT operation (by two DSPs), power operation, and trace operation,
respectively. Overall processing time is about 5 ms and the result is updated every about

2.3 ms hy pipeline control. Furthermore, interpolation control can be made to increase

apparent speed.

This FFT PCB performs FFT operation and power operation.

2. Operation
1} FFT OPERATION

The input buffer RAM stores the real-number data and imaginary-number data
alternately each time of arrival of data. For each operational cycle, the DSP for FFT
takes 128 data, from the buffer RAM data of 128 samples before to the data of up to
date, in to the internal RAM. There are two DSPs for FFT; one stores even-number
data and the other stores odd-number data. In each DSP, 6-stage FFT operation is
made with application of Hanning window. After operation, the resulf is outputted
to the RAMs (a RAM for even-number use and the other for odd-number use).

Then, the DSP sends an interrupt signal to the power operation DSP to inform it of
the end of outputting data.

2) POWER OPERATION

The power operation DSP performs butterfly operation for the FFT final stage of
128-point complex data, alternately taking data from the even-number RAM and
odd-number RAM. Then, the DSP calculates "| Real number |+| Imaginary number
|" and outputs the result. 16-bit data is compressed to 8-bit data through extraction
of square root by the VROM and is transferred to the trace operation RAM.
Although this DSP is called the POWER OPERATION DSP, it does not perform
"power operation,” but calculates the sum of absolute values ad mentioned above.
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Section 16 Principle of Operation (Hardware)

16-34 OUTPUT PCB

1. General

The FREQUENCY ANALYZER (NJK-196A) consists of the FF'T PCB and OUTPUT
PCB.

To increase the speed of processing, the frequency analyzer uses four DSPs (Digital
Signal Processors) for FY'T operation (by two DSPs), power operation, and trace operation,
respectively, Overall processing time is about 5 ms and the result is updated every about
2.3 ms by pipeline control. Furthermore, interpolation control can be made to increase
apparent speed,

This QUTPUT PCB performs trace operation, interpolation, and moving average
processing.

2. Operation
1) TRACE OPERATION

The trace DSP takes data in from the trace buffer RAM (1) and performs various
TRACE operations. Because of limitation in capacity of the DSP internal RAM,
taking data in and operation are made two times repeatedly. Accordingly, when the
DSP takes data in from the buffer RAM (1), the data is transferred to the trace buffer
RAM (2), too, to use the stored data for the second time of taking data in (and
operation to be made at the same time).

The base line shift, rejection, integrating scale information, and heart-beat timing,
which are necessary for trace operation, are talken in through the serial port of DSP.

2) INTERPOLATION AND MOVING AVERAGE PROCESSING
In interpolation, data are interposed between 128 freguency data which are updated
every about 2.3 ms so that results come out about every 1.1 ms apparently. The
moving average processing averages three consecutive data on the frequency axis to
get the mean-value data. This process is applied to 128 data, moving on the
frequency axis to take data in one after another.

P(f)
P
(M4 f Interpolation data p 1P2
R HTIHITTIH
, 11 L > ¢
P(f) Average of three points
P()1=3{1Po + Py + P2}
, . > Ll > ;
P(f P t P(f)4
Interpolation Moving average

Interpolation is made as follows: When data is transferred to the trace buffer RAM
{2), the data is written to the interpolation RAM (1) or RAM (2) at the same time. In
parallel with this operation, data is read out from the interpolation RAM (1) or RAM
(2) which stores the preceding data and being not used for writing in of current data.
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The data to which the preceding data is added is transferred to the P(f) output buifer
RAM. RBefore arrival of the next new data from the power operation unit, the
QUTPUT PCB reads out data from the interpolation RAM to use it as the data not
used for interpolation data. On receipt of the new data, the interpolation RAM (1)
and RAM (2) alternate with each other in the read/write function and repeat the
ahove-mentioned operation to output the next interpolation data. For trace dafa,
interpolation of TRACE DSP output is made in the same manner.

Moving average processing on the frequency axis is made when spectrum data is
transferred from the P(f} output buffer RAM to the host unit. Output from each stage
of three-stage shift register is added together,
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16-36  EP-3117 PHYSIO AMP

1. General
This board composed with ECG AMP and R-WAVE DETECTOR.

2. Operation
(1) ECG AMP
ECG signal is amplified by ISOLATION AMP, and pass through HUM FILTER.
(2) R-WAVE DETECTOR
This circuit detect R wave from ECG waveform.
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16-36 EP-2841 ECG MEMORY

1)

2)

General

This PC converts the physiological signals into image signals and makes it possible to
freeze the image, as like the supersound echo image, by writing those signals in the
memory. With this PC, the physiological signals are displayed in the manner of overlay,
like graphic display, in the B-mode, and displayed as PPM on the M image in the case of
B/M, M-mode.

Operation
Overlay part

ECG signal from the physiological-signal amplifier passes through the amp-buffer and is
converted by the A/D converter into 6-bit digital signal. The converted date is sent through
the latch to the line memory which writes in the data.

The line memory, which is in sync with horizontal synchronization of TV, writes in data
during the period of erasion of TV picture and reads out the data during the period of
display. The readout address is counted up from the written address because of the
necessity of scroll operation,

The readout data is the amplitude data of EGC signal which varies with time, though the
overlay signal for display use needs the time data for each amplitude. So, the data read out
from the memory is processed in the interpolation circuit for the purposes of necessary
convertion and smoothed display. The processed data is controlled by display enable signal,
ete. and is outputted to OVLY/ of the body through the open collector.

For the EGC SYNC MARK, ECGFM/ which the body sends out in sync with the R-R is
written in the memory as bit 6 of the physiological signal data, and the data read out from
the memory is latched by 12 MHz and sent to the output control part.

Memory bit 7 records information of erase. As for as this bit exists, the byte data
including this bit is regarded as being erased and is not displayed.

PPM part _

ECG signal from the physiological-signal amplifier is sent through the addition circuit,
where the signal is added to the position signal is added to the position signal from the
physiological unit, to the PPM medulator,

Saw tooth wave, the basie signal of PPM, is made from PPMSG sent out by the recorder
interface if the optional interface is in use, or from HDY if the optional interface is not in
use. The ECG signal is PPM modulated by this saw tooth wave and is outputted as PPM/.
The output signal is sent transitionally to the mother board and returns as PPMIN/ to this
PC again,

Sending of PPM signal is timed with writing-in timing of the memory. Two memories
and two interpolation cireuits are used so that writing in to and reading out from the
memory are made alternately (called the "pingpong"” operation) for each line of M image.

The PPM signal timed at writing to the memory is sent to the interpolation eircuit. Since
writing to the memory is made more frequently than reading out of the memory, the
interpolation circuit holds the written PPM signals until they are read out.

PPM signal read out from the memory ig processed in the interpolation circuit so that it
is distributed to two pixels and, then, is outputted to the mother board through the open
collectors,
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Section 16 Prineiple of Operation (Hardware)
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