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WARRANTY

Products so0dld Ly Jasco, unless othemwise specified, ane
warnnanted for a perniod of one yearn to be free of defects in
mateaials and workmanship, IZ any defects should occur in
the products duning this period of wanranty, Jasco willd
repain on neplace the defective parnts free of change.
Howeven, this warranty does nol coven Lollowing cases;

7) Defects caused Ly misoperation,

2) Repairn on modification done Ly othen than Jasco on
authonized agent,

3) UWse of Littings on othen sparne parts supplied by
othen than Jasco,

4)  Accident fLeyond ourn responsilbility,

5) Disasten
6) Conrnosion due 2o use of Ampropern so0fvent on
sample,

This warranty does not covern pards Listed Lelow.

7)  Tungsten lodine lamp, deuterium Lamp, Lighl source
minnons, ete,
2)  Fuse

For any inguiny on request for nrepain senvice, contact youn
JASCO agent aften confinming the model and senial numben of
youn instrument,
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1. UNPACKING & INSTALLATION

1-1 Unpacking

1-1-1 Unpacking the main unit
Take out the main unit from the carton and check
that the serial number inscribed on the nameplate
on the right side of the main unit and that on the
inspection record are in agreement. Also check

the line voltage.

MODEL Ubest —30 —

MFG. 1000332 Serial number
DATE 1986, 0CT

LINE VTG AC. 100V 50/60H7 —b—

Line voltage

and frequency
Jasco. BASRIZEZRNL:

Japan Spectroscopic Co.,LTD

Nameplate

Fig. 1l-1 Main unit and nameplate.



1-1-2 Unpacking and checking accessories

Take out accessories from the carton and check them

against Table 1-1.

If any part is found missing or

damaged, please contact your local JASCO distributor.

Table 1-1 List of Components

Component Q'ty Remarks
Holumium glass 1 pc
Fuse 1 pc 2—ampere slow blow fuse
AC input cord 1 pc
Allen wrench 1 pc 2.5 mm
Dust cover 1 sheet
Instruction manual 1l copy
NOTE: If the printer (option) is ordered, the

following will be supplied with the printer,

which will be incorporated in the main unit.

° Heat sensitive chart paper 1 roll

° Chart paper bobbin

1-2 Installation

1-2-1 1Installation requirements

1 pc

In installing the unit, observe the following condi-

tions. If the unit is installed in a place that

does not meet with these conditions, the performance

may not be guaranteed.

Also note that such an



installation may cause failure of the instrument.

(1)

(4)

(5)

Small line voltage variation

The line voltage variation is preferably within
+5% of the line voltage. The instrument will

not operate normally if it is more than +10%

of your line voltage.

Use a 3-pin grounded outlet (or with a ground-
ing terminal).

If a 2-pin outlet is used, use the supplied 3P-
Small temperature variation

The temperature variation is preferably 15°C to
25°C. The operating temperature range is 10°C
to 35°C.

Humidity must be within the range of 35% to 85%.
High humidity will accelerate the deterioration
of optical elements. It is therefore recommended
to install the instrument in a place where humid-
ity is lower than 60%.

The atmospheric pressure must be 750 to 1060
millibar.

No intense magnetism or source of high frequency
The instrument may not operate normally in the
vicinity of intense lines of magnefic force

or a source of high frequency.

Small mechanical vibration



(8) Avoid installation in a dusty place or a place

where harmful gas such as corrosive gas or the

like is present.

(9) Install the instrument in a place not exposed
to direct sunlight.

(10) Install the instrument in a place not directly
blown with air from an air conditioner.

l—é—2 Installation and connecting connectors

Install the instrument on a bench or table measuring

600 mm wide and 550 mm deep, which withstands a weight

of 15 kg.

Ideally, provide a space behind the instrument to

allow access for inspection and maintenance. Fig. 1-2

shows the dimensions of the instrument.
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Fig. 1-2 Dimensional drawing.

After making sure the "POWER" switch at the bottom

of the right-hand side panel of the main unit is in
the "OFF" position, connect connectors. Connect

one end of the AC input cord to "AC 100V INLET" on
the rear of the main unit and the other end to your
outlet. The instrument can be grounded by plugging
the cable to a 3-pin outlet with a grounding terminal.
If your outlet has no grounding terminal, ground the

grounding terminal on the rear of the main unit



(2)

3-pin connector with
grounding terminal

Fig. 1-3

WARNING | (1) Make sure that the grounding wire of

the 3-pin outlet is grounded.

Do not use a water supply pipe for
grounding because it is often made of
non-metal materials. Correctly ground
the instrument using the grounding
terminal on your power distribution
board. If it is not grounded, you may
receive an electric shock in case

insulation fallure.

1-2-3 Loading heat-sensitive chart paper

CAUTIONS:

(1)

(2)

The heat-sensitive chart paper has

its face and back. Be sure to load

it so that print is made on the face.

Be sure to load the chart paper before
using the printer. Operation without

loading chart paper may damage the

thermal head.



<Cautions in handling heat sensitive chart paper>

The heat sensitive chart paper will develop color

by heat. Color development is noticeable from

about 75°C. Use the following care in handling

the chart paper.

(1) Do not store it in a place where temperature
and/or humidity is high. Store it in a dark
place where temperature is lower than 30°C and
humidity. lower than 60%.

(2) Use care not to wet the chart paper. If the
recording area is wetted with water, do not rub
the éurface with force, but lightly press it
withétissue paper or the liké and allow it to
dry.

(3) Do not rub chart paper with a hard object. If
rubbed, it may develop color by friction heat.

(4) Exposure to intense light for an extended time
after color has developed may fade it. Keep it
in a file, as and if necessary.

(5) For pasting, do not use a solvent-based paste.
Use of organic solvent may develop color.
Appropriate adhesives include starch-based paste,
gum arabic, and poval-based or CMC-based

adhesive.

(6) Plasticizer may fade the recording area. Do not



stick cellophane tape directly to the recording
area or do not allow plastic film containing
much plasticizer to be in direct contact with

it for an extended time.



SPECIFTICATIONS

Optical system : Concave diffraction grating
Double-beam single mono-
chromator

Light source : Deutrium discharge tube
(200 nm to 350 nm)

Tungsten iodine lamp
(330 to 1100 nm)

Light source changeover
wavelength : Wavelength can be selected

at 330 or 350 nm.
Wavelength range : 200 nm to 1100 nm

Wavelength repeatability: +0.1 nm

Wavelength accuracy : +0.5 nm

Spectrum band width : 3 nm, fixed
Wavelength display : 1000.0 nm (0.1 nm)
Measurement range : 0 to 2 Abs
Measurement display : 0.0 to 200.08T

0.000 to 2.000 Abs
Can be displayed up to

000.00%T, 0.0000 Abs by

changeover.

Measurement reproduci-

bility : +0.001 Abs (0 to 0.5 Abs)
+0.002 Abs

0.5 to 1 Abs)

+0.15%T



Measurement accuracy : +0.005 Abs

(0 to 1 Abs)

-+ 0.3%T

Checked by NBS SRM930D.
Scan speed : 240, 480, 1200,

2400 nm/min

Stray light : 0.1

oQ

(220, 340 nm)
Baseline flatness : +0.001 Abs (200 to 1000 nm)

Baseline stability : +0.001 Abs/day

Clock function : Provided

Detector : Two silicon photocells

Line voltage : 100, 115, 200, 220, 230,
240 volts

Dimensions and weight: 478 mm wide x 460 mm deep x

195 mm high, 15 kg.

- 10 -



3. GENERAL DESCRIPTION OF INSTRUMENT

3-1 Optical System
This instrument measures the absorption of a sample
in the |ultraviolet/visible/near infrared region of
200 to 1100 nm wavelengths to make quantitative
analysis. It can also measure the absorpiton spec-
trum, as a matter of course.
Fig. 3-1 shows the optical system of this instrument.
It uses a deuterium lamp in the ultraviolet region
and a tungsten iodine lamp in the visible-to-near
infrared region as the light source. The light from
the light source, after passing through a high order
light cut-off filter, goes to the monochromator that
uses a concave diffraction grating. The light is
monochromated by the monochromator and is split into
two beams by the beam splitter. One of the beams
pass through the sample and the other the reference
sample such as a solvent or other and is incident on

the silicon photocell detector.



M]l: Tungsten iodine lamp
Dp: Deuterium lamp
M1 to Mg: Mirror

F: Filter

S1,S52: Slit

G: Concave diffraction grating
BS: Beam splitter

D: Detector

D.J_- D'L

Fig. 3-1 Optical system.

3-2 System
Fig. 3-2 shows the block diagram of this system.
After the light signal is converted into an electrical
signal by the detector and amplified, it is subjected
to A-D conversion. The data thus converted is subjected

to necessary processing by a microcomputer and is

output.
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SOURCE AND
EXCIIANGE SUPPLY A/D CONVERTER /K
Fig. 3-2 Block diagram of the system.

3-3 Program Structure
The programs include the following four.
(1) Standard measurement program
This program is supplied with the instrument as

standard and includes Methods 1 through 5.

Method 1 Measurement at fixed wavelength
(3T, Abs)

Method 2 Measurement of change with time at
fixed wavelength (stored in memory)

Method 3 Quantitative analysis

Method 4 Measurement of spectrum data

Method 5 Measurement of change with time at

fixed wavelength (not stored in memory)

- 13 -



(2)

(3)

1)

Data processing program

This program comes with CRT. The following methods

are included.

Method

Method

Method

NOTE:

11: Spectrum data processing
Addition, subtraction, multiplication,
division; differential processing;
smoothing processing; peak detection;
mode conversion; expansion and reduction

of scale; etc.

15: Comment function
16: Command link function (simple program
function)

If CRT is not supplied, the memory program
will be supplied instead. This program
permits move of the memory contents, addition,
subtraction, multiplication, division, and

data printout.

Program for setting the spectrophotometer and

control of the input/output unit.

Program for setting the spectrophotometer

Method 21: Setting of spectrophotometer

Method 22: Self-diagnosis

Method 23: Baseline correction and wavelength

correction



2) Program related to input/output unit
Method 31: Control of interface with options
Method 32: Positional adjustment of thermal
plotter head
(4) Application program (option)
Application programs are all included in Method 50.
One program 1s stored on a piece of ROM cartridge

or floppy disk. The following programs are available.

° Wavelength program (spread sheet system)

Printout of measurement data at fixed wave-
length intervals

Kinetics (for enzyme routine)

Kinetics (for enzyme study)

Color difference calculation program
Multi-component analysis program
Differential quantitative analysis program
Saving data and measurement parameters onto
floppy disk

Dissolution test program



4. COMPONENTS & FUNCTIONS

4-1 External View

Il

— l!ﬂllllHDDﬂDBUDﬂ?
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Component

Function

(:) Sample chamber

(:) Operation panel

(:) ILCD indicator

Open the 1lid by sliding it, and a
cell holder will be in sight.

The beam on your side is the sample
beam and the one on the back side
is the reference beam.

All operations are performed by
operating the keys on this panel.
(See 4-2.)

The wavelength, absorbance, input
of parameters, etc. are displayed

on this indicator.




Component Function

(:) "Power" switch Located at the bottom of the right-
hand side panel of the instrument.
(:) Light source unit| The light source is located here.
(:) Printer Option. The printer prints out
parameters and measurement results

if supplied.

4-2 Operation Panel

AR

o
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List

pu
B ¢ Jfo
Auto Go to

Zaro Wi ) Flla

o
X
©
N—
I

—

i “aA “a |5 {Ne »Ox
Cata . L ) J
P (qQ R (s T \(u (v
| Display » | 2 3 -
(e |
w [ x W[Y [z 1=,
A 4 0] ’ L +
Cantrol

A
J
&
L
=

‘ ,
Clear Mamory
7 / J

Fig. 4-2 Operation panel.

Measure
N—

Key Function

"Method" This key selects the measurement method.
Pressing it causes the menu selection

mode.




Key

Function

“File"

"Go to WL"

"Aauto Zero"

"Print List"

"Print Data"

IIA’ v’ a, L

"Display List"

“"Control”

(Control] [b]

[Control] [«]

J

This key is used for storing parameters
in the C-MOS RAM or calling them from it.
A wavelength setting key.

(Ex.) 400 nm [Go to WL] [4] [0][0] [Enter]
A key for automatic setting of 100%T or
Abs0. Pressing this key starts execution
immediately.

A key for printing out the measurement
parameters of the method now selected.
Pressing the key starts execution
immediately.

A key for printing out the currently
displayed wavelength and measurement
value on the printer. Pressing the key
starts execution immediately.

3 cursor key.

A key for changing the measurement mode
of each method to the parameter setting
mode or, conversely, the parameter
setting mode to the measurement mode.
Pressing another key with this key held
down changes the functions of the key.

This key is used for shifting the wave-

length to the shorter wavelength side




Key

Function

[Control] [A]

[Control] [V]

"shift"

"Measure"

“StOp h

"Clear"

II+II

"Memory"

1ll

or the longer wavelength side.
These keys are used in feeding or
winding the chart paper.
A key for options.

A measurement start key. Pressing this
key starts execution.
Measurement suspension key. Pressing
this key during measurement suspends
measurement. It is also used for sus-
pending parameter setting and program
run.

Numerical keys, which are used for
keying in numerals.

Keys for arithmetic operation such as
addition, subtraction, multiplication,
and division. (option)

Used as a delimiter in entering parameters.

Key for executing the inputting of numericals

values.

Used for cancelling an entered numerical value.
Used for moving the memory contents to

another memory.

Used for specifying a memory number.




4-3

Rear Panel

AC100V Inlet 2A SB

Ground

] L

Plotter FDOD
1F 1F
Sampler 1F C[RJ
Recaorde
+ —_—
O \ I

\

RS-232C
IF
LC Net

O v

:
ERTIX.

Fig. 4-

Rear panel.

Component

Function

@G OO

© ©® 0 ©

"AC Inlet"
"SB Fuse:
"Ground"
"Recorder"

"Sampler IF"

"Plotter IF"

"CRT IF"
"FDD IF"
"RS5-232C

IFIP

"ILC-Net:

Connect it to your outlet.

Slow blow fuse for the main unit.

A grounding

An output terminal of the recorder.

terminal.

A connector to be connected to the

auto sampler,

etc.

A connector
plotter.

A connector
A connector
floppy disk

A connector

to be connected to

to be connected to
to be connected to
driver.

to be connected to

RS-232C interface.

A connector

for options.

quick flow sampler,

the

the

the

the

CRT.

- 20



5. TURNING ON "POWER" & STOP OF OPERATION
5-1 Turning on "Power" Switch
(1) Turn ON the "Power" switch at the bottom of the
right-hand side panel of the 7800. The LCD dis-
plays "Under Initialization", and automatic check
of the instrument is started, and the following
items are checked. Upon completion, the parameter
setting mode of "Method 1" (Fig. 5-1) is caused.
° Wavelength (Wavelength is checked)

Lamp (Light source lights up)

Lamp exchange (The light source mirror is

changed over.)

° Filter (Filter is changed over)

Parameter (Measurement parameter 1is

initialized)

# 1 : Photo Hode
1. (2) Abs

Fig. 5-1 Parameter setting mode of
"Method 1".

NOTE (l): If a parameter has been stored in the para-
meter file 1, the "Method" in file 1 will

be called.



NOTE (2): During initial check, LCD displays its
progress in sequence. If "Error" is dis-
played, operation stops at "Method 99".
In such a case, turn on the "Power" switch
again, locate the error, and decide whether
measurement is possible or not referring to
Table 5-1. If measurement is possible,
proceed to the next step.

NOTE (3): If the Model 7800 is equipped with a plotter
and the plotter output of the parameter file
1l is éet at "ON" (see "Method 31"), turn on
the "Power" switch on the plotter before
turning on the "Power" switch on the 7800.
Otherwise, a parameter error will be dis-
played and the operation will stop at "Method

99".

Table 5-1 Error Message and Criteria

of Measurement Feasibility

Filter error Measurement not feasible
Lamp Error Check the light source.
W lamp is lit: Measurement is feasible

on the wavelength side

longer than 330 nm.




Dy lamp is lit: Measurement is feasible
on the wavelength side
shorter than 350 nm.

Both W and D) lamps off: Measurement

not feasible

Lamp Exchange Error Measurement not feasible.

Wavelength Error Measurement not feasible.

Parameter Error Measurement is feasible if the para-
meter setting can be done by key

input.

(2) Call the desired method by the following key operation.

(:) Press the [Method] key. LCD displays the menu
selection mode (Fig. 5-2).

(2) on the display shown in Fig. 5-2, the method dis-
play can be changed in sequence with the cursor
keys ([v], [al).

(:) When the desired method is displayed, press the
[Enter] key.

NOTE: The method is affixed with a number. The

desired method can be called also by entering
that number, instead of pressing the cursor
key.

[Number] [Enter)




The method display and its meaning are given in

Table 5-2.
Table 5-2 Method Display and
its Meaning
Method LCD display Meaning

# 1 1. Fix WL Meas Measurement at fixed wavelength
(%T, Abs)

# 2 2. Time Scan 1 Measurement of change with time
at fixed wavelength (The result
is stored in memory.)

# 3 3. Quanti Analy Quantitative analysis

# 4 4. Spectrum Spectrum measurement

# 5 5. Time Scan 2 Measurement of change with time
at fixed wavelength

$#21 21. Internal Initial control

#22 22. Self Diagnos Self-diagnosis

#23 23. Correction Baseline correction, wavelength
correction

#31 31. Output Control of external devices
(option)

$#32 32. Zero, Span Zero and span adjustment of the
plotter

#50 50. Application Application program

24 -



[ Enter ]

— | #99: Menu » #1 paramet tti d
RS Heas p meter setting mode (Par.
[V] 1 [A]
[ Enter ]
#93: Menu » #2 parameter setting mode (Par.
2. Time Scan 1
(V] 1 [A]
. [ Enter )
#99 : Menu #3 parameter setting mode (Par.
3. Quanti Analy
(V1 1 [A]
[ Enter ]
#39: Menu — #4 parameter setting mode (Par.
4. Spectrum
(V] 1 [A]
[ Enter ]
#99: Menu #5 parameter setting mode (Par.
Time Scan 2
(A]] V] (V] 1 [A]
[ Enter ] X
#99 : Menu » #21 menu mode (Section 9)
21. Internal
(V] T [A]
[ Enter ]
#99: Menu #22 menu mode (Section 10)
22. Self Diagnos
(V) 1 [A)] |
| [ Enter ]
199 : Menu #23 menu mode (Section 11)
23. Correction
(V] T [A]
[ Enter ]
1£99 : Menu #31 menu mode (Section 12)
31. Output
(V] t [&]
[ Enter ]
#99 : Menu > #32 menu mode (Section 13)
32. Zero Span
(V] 1 (&)
[ Enter ]
#9939 : Menu » (Option)

— 50. Application

Fig. 5-2 Menu selection mode and key operation.



5-2 Stop of Operation
After making sure there is nothing in the sample
chamber, turn OFF the "Power" switch. About 5 five
minutes later when the light source unit has cooled

down, put on the dust cover.



6. MEASUREMENT METHOD
6-1 "1. Fix WL Meas" Measurement of Transmittance and
Absorbance

(1) Call Method 1.

Pressing keys [Method] [1l] [Enter] causes the
parameter setting mode of Method 1. Fig. 6-1
shows the LCD display and key operation in

Method 1.

[ Display List ]
—— | &1 :+ Photo Mode —
1. (2) Abs —
(V1 1 [A]
[ Display List ]
H1 : Cycle No : > | #1 WL 500.0nm
2. 1 . or [ Measure ] 0.025 Abs
(V] (A] V] 3 [A] 1 <Measurement mode>
1 : Sample No
3. 1 { Go to WL ] (Wavelength] [ Enter ]}
(V] ¢ [A) L
[ Go to WL ]
#1 : Print Out — | #1 WL 500.0nm

— 4. (2) Off

-[Wavelength] [ Enter J-

<Parameter setting mode> <" Go to WL " -mode >
i
Fig. 6-1 LCD display and key operation

in Method 1.

(2) Check and change the parameter in the parameter

setting mode shown in Fig. 6-1. Pressing the



cursor key ([Al, {V]) to change the LCD display
as shown in the figure, and check the displayed
value. For how to change, refer to Section 7.
NOTE: Measurement parameters are set as shown in
Fig. 6~1 as standard.
(3) Select the measurement wavelength by the following
key operation. Fig. 6-1 shows the change in the
LCD display when the key is operated.
[Go to WL] [Wavelength] [Enter] (Input range 200.0
to 1,100.0 nm)
After this operation, control immediately proceeds
to the selected wavelength.

NOTE (1l): If the wavelength has already been set at
the desired wavelength, press [Display List]
to proceed to the measurement mode.

NOTE (2): Press [Auto Zero], as and if necessary.
Execution of "Auto Zero" takes several
seconds.

(4) Mount the sample in the sample chamber. The beam

on your side is the sample beam.

(5) Press the [Measure] key. If the printer or plotter

is supplied, the result is printed out on it.

(6) If measurement is to be repeated under the saﬁé

conditions, repeat the steps in (4) and (5).

NOTE: To change the measurement parameter, press



[Display List].
The parameter setting mode is caused.

6-2 "2. Time Scan 1" Measurement of Change With Time

at Fixed Wavelength

NOTE: The result obtained by measurement in this

method is stored in memory 1.
(1) Call Method 2.
Pressing keys [Method] [2] [Enter] causes the
parameter setting mode of Method 1. Fig. 6-2

shows the LCD display and key operation in Method
2.



[ Display List
— | H2 : Photo Mode . y List ]

1. (2) Abs
(V] § [A]
H2 : Lower Limit
2. 0.000 Abs
(V] 1 [A]
2 : Upper Limit
3. 1.000 Abs
(71 1 [A]
PR ” [ Display List ] m
: Meas Time . — 2 WL 500.0
(A1 | 90 | T4 30m 00s [ Measure ] 0.0%6 Abs
(V] 1 [&] <Measurement mode>
#2 : Cycle No
5. 1 [ Go to WL ] [Wavelength]l [ Enter ]
(V] 1 [A]
[ Go to WL ]
H# 2 : Draw Axis — | ¥2 WL 500.0nm
6. (2) On — .
[Wavelength] [ Enter ]
(V] 1 [A] <" Go to WL ” mode >
# 2 : Line Mode
1. (1) Full
(V] 1 [A)

# 2 : Print Out
_ 8. (3) Off

<Parameter setting mode>

Fig. 6-2 LCD display and key

operation in Method 2.

- 30 -



(2) Check and change parameters in the parameter
setting mode shown in Fig. 6-2. Press the cursor
key ([a), [V]) to change the LCD display as shown
in the figure and check the displayed value. For
how to change, refer to Section 7.

NOTE: The measurement parameters are set as shown

in Fig., 6-2 as standard.
(3) Select the measurement wavelength by the following
key operation. Fig. 6-2 shows the change in the
LCD display when the key is operated.

[Go to WL] [Wavelength] [Enter] (Input range: 200.0

to 1,100.0 nm)

NOTE (1): If the wavelength has already been set at
the desired wavelength, press [Display List]
to proceed to the measurement mode.

NOTE (2): Press [Auto Zero], as and if necessary.
Execution of "Auto Zero" takes several
seconds.

(4) Mount the sample in the sample chamber. The beam

on your side is the sample beam.

(5) Press the [Measure] key. The result is stored in
memory 1. If the plotter is supplied, the result
is recorded on the plotter.

NOTE (1): To suspend operation during measurement,

press the [Stop] key.



NOTE (2): If the data in memory 1 is needed, move
data to another memory in accordance with
8-1.

NOTE (3): The chart speed when the plotter is inter-
faced depends on the "Measure Time".

Table 6-1 shows the relation.

Table 6-3 Relation between "Measure Time"

and Chart Speed

"Measure Time" "Chart Speed"
(min, sec) (rmm/min) sec/Data

166 m 41 s to 333 m 20 s 1.2 10

66 m 41 s to 166 m 40 s 2.4 5

33 m 21 s to 66 m 40 s 6 2

16 m 41 s to 33 m 20 s 12 1

6 m4l s to 16 m 40 s 24 0.5

3m2l s to 6 m 40 s 60 0.2

1 m4l s to 3m 20 s 120 0.1

OmO0l s to 1 m 40 s 240 0.05

(6) To make measurement under the same conditions,
repeat the steps in (4) and (5).
NOTE: To change the measurement parameters, press
the [Display List]. The parameter setting
mode is caused.
6-3 "3. Quanti Analy" Quantitative Analysis
This method is a mode for making quantitative analysis.

It permits two—-wavelength processing and three-wave



processing, in addition to one-wavelength processing.
Quantitive analysis can be made with high accuracy by
selecting a method suited to the sample condition out
of these three processing methods.

In preparaing calibration curves, calibration points
up to maximum 20 points are plotted and a calibration
curve suited to the purpose can be selected out of
the straight line passing through the zero point,
regression straight line and polygonal approximation
curve. If the slope of the calibration curve is known,
calculation of coefficients can be made by entering
the value.

Fig. 6-3 shows the flow of quantitative analysis.

Set parameters in 7800

Blank measurement of standard sample

Input of concentration of standard sample and
measurement of absorbance (input)

Preparation of calibration curve

Blank measurement of sample

Sample measurement

Fig. 6-3 Flow of gquantitative analysis.



The structure of the mode of Method 3 is shown in

Fig. 6-4. In this method, the desired mode including
the menu mode can be called, as necessary. To perform
operation in sequence, press the [+] key, and control
proceeds to the next mode. To return to the preceding

mode, press the [-] key.



[1]

{ Enter ]

Menu mode
< 1> Conditions
< 2> Standarts
< 3> C(alib Curve
<4 > Meas Blank

< 5> HMeas Sample

[2]

[x]

[ Enter ]

£31]

EX]'

[ Enter ]

Fig.

[4]

[X],

[ Enter ]

Parameter setting mode
Wavelength 1
Wavelength 2
Wavelength 3
Cycle No

Sample No

Print Qut

[-] I [+]

Calibration point input mode

1. Blank
2. Conce and Abs

1
[=] | [+]

Calibration curve
selection mode

Conc= a *kAbs
Conc= a *Abs+b
Line Segment
Conc=K *¥Abs+c¢

.h.('.ol\'):—‘

1
(=3 | [+]

Blank measurement mode

Sample Blank

[5]

[xjﬁ

[ Enter 1]

6-4

|
LX]

;
[=1 | [+)

Sample measurement mode

Structure of mode and key

operation in Method 3.
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The key operating sequence is given below for each mode.
Call Method 3.

Pressing keys [Method] [3] [Enter] causes the menu mode
in Method 3. Fig. 6-5 shows the LCD display and key

operation in the menu mode.

[ Enter ]
—— | # 3 : Menu » To parameter setting mode (1)
<1 > Conditions
(V1 1 [A]
30 H " [ Enter ] To the calibration point input mode
255 Standards for standard sample (2)
(V] § [A]
#3 " [ Enter ] To the calibration curve
¢ Menu —-
< 3> Calib Curve selection mode (3)
(A] (V) (V1 1 [&]
[ Enter ]
# 3 : Menu To blank measurement mode (4)
< 4 > Meas Blank '
!
[ Enter ]
# 3 : Menu » To sample measurement mode (5)
-—— | <5 > Meas Sample
Fig. 6-5 LCD display and key operation
in the menu mode.
Display the desired mode with the cursor keys (v,

[A]) in the menu mode in Fig. 6-5, and press [Enter].

The display changes to the desired mode.



NOTE

(1)

NOTE

(2) :

The display can be changed to the desired
mode also by entering a number (<1> to <5>)
in Fig. 6-5, instead of using the cursor
keys.

Press the [Print List] key in the menu mode
in Fig. 6-5 or in the sample measurement
mode in Fig. 6-10, and all guantitative
analysis parameters including the calibration
curves can be presented on the plotter or
printer. In other modes, the parameters

of that mode can be printed out.

( calibration curve can not be printed out

on the MTP-397.)



(1) Parameter setting mode
Pressing keys [l1] [Enter] on the display in Fig.

6-5 causes the parameter setting mode in Fig. 6-6.

[ Enter ]
—— | # 3 : Wavelength I » | 13 : Wavelength 1
1. 000. Onm ‘ 1. B500. Onm
[Wavelength} [ Enter }
(V] t (&)
[ Enter ]
3 : Wavelength 2 # 3 : Ravelength 2
2. 0.0nm — 1. W 0.0nm
[Wavelength] [ Enter ) ‘
(V] 1 [&]
[ Enter ]
# 3 : Wavelength 3 # 3 : Wavelength 3
3. 0.0nm ‘ 1. 8 0.0nm
[Wavelengeh] [ Enter ]
[A] (V] (V] 1 [&]
[ Enter)
# 3 : Cycle No. 3 : Cycle No.
4. 1 e 4. [
OO ([ Enter ]
(V] § [&)]
[ Enter ]
# 3 : Sample No. # 3 : Sample No.
5. 1 “ 5. ®1
QOO [ Enter ]
(V] 1 [&]
[ Enter ]
3 : Print Out # 3 : Print Out
L 6. (2) Off B. m(2) Off
[Number) [ Enter ]}
<Parameter setting mode> <Parameter input wait mode>

Fig. 6-6 LCD display and key operation

in parameter setting mode.
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(2)

On the display in Fig. 6-9, set parameters for
the 7800, including the quantitative analysis
wavelength. There are 3 quantitative analysis
wavelengths ("Wavelength") 1, 2 and 3. Up to
what number the wavelength is to be set, 1, 2 or
3, depends on the method of calculation.
Make setting as follows. Set unnecessary wave-
lengths to zero.
l-wavelength processing: wavelength 1
2-wavelength processing: wavelengths 1 and 2
3-wavelength processing: wavelengths 1, 2 and 3
For the input method, refer to Section 7. After
the input, proceed to the desired mode by the
following key operation.
° Standard sample calibration point input mode (2)

¢ Sample measurement mode (5)

° Menu mode

Standard sample calibration point input mode
Pressing keys [2] [Enter] on the display in Fig.
6-5 or pressing the [+] key on the display in

Fig. 6-6 causes the standard sample calibration

point input mode in Fig. 6-7.

(+]
[—]
[x]



[ Enter ]
# 3 : Standards - | # 3 : Standards
1. Blank 0.000 : Blank m 0.000
[ Measure ] or
(V] ¥ (&) (Numeral] [ Enter ]
{ Enter]
tt 3 : Sdtandards » | # 3 : Conc and Abs
2. Conc and Abs < 1 u
[ Stop |
<Calibration point input mode> (V] 1 [&]
3 : Conc and Abs
2 =»
[Vl 1 (A
# 3 : Conc and Abs
3 =
]
—~—
~—
l
3 : Conc and Abs

Q) m

<Input wait mode>

Fig. 6-7 LCD display and key operation

in calibration point input mode.

This mode permits the following operation.
1. Input and measurement of standard sample blank
2. Input of standard sample concentration or
input of absorbance
1. Blank
a) Press the [Enter] key when "1. Blank" is dis-
played on the LCD. The input wait mode in

Fig. 6-7 will be selected.



b) Mount the standard sample blank in the sample
chamber and press the [Measure] key. Measure-

ment is carried out and the initial display is

resumed.
NOTE: When the blank is known, input can be made
through the numeric keypad.
2. Conc and Abs

a) Pressing the [Enter] key when "Conc and Abs" is
displayed on the LCD causes the input wait mode
in Fig. 6-7.

b) Key in the standard sample concentration sequentially
from (1). Press the (V) key to advance the number
or the (A) key to reverse it.

Example: (1y 0.5, {2 1.0, @B 1.5

<Key operation>
[0)[-115] [Enter]
[(V1[1)[-1([0] [Enter]
[VI[1][-][5] [Enter]

NOTE: A maximum of 20 items can be entered.

c) After the concentration has been entered, press
keys [ =] [1l] or the [A] cursor key to resume
(1) .

d) Mount the standard sample with concentration
(1) in the sample chamber and press the [Measure]

key. Measurement results will be displayed in



the Abs column. Advance the number to (2)

with a cursor key and make measurement in the

same manner.
e) After all standard samples are measuregd,
press the [Stop] key. "2. Conc and Abs" dis-
play will be resumed.
a) through e) describe the standard key operation
procedure. If the absorbance of the standard
sample is known, input can be made through the
numéric keypad or changed in case of erroneous
input or measurement. Operational rules for
this procedure are given below.
(:) Moving the display number
[A] or [V]: moves one by one
[+] [Number] (1-20) : moves to the desired number
(:) Entering concentration and absorbance through
numéric keypad
[Concentration] [, ] [Absorbance] [Enter]
(:) Entering only absorbance through numeric keypad
[,] (Absorbance] [Enter]
(:) Measuring only absorbance
[Measure]
(:) Input of only concentration

[Concentration] [Enter]



(3)

(:) Input of concentration and measurement of

absorbhance
[Concentration] [, ] [Measure]
(:) Conversion between calibration point input
mode and input wait mode
[Enter]: From the input mode to the input
wait mode
[Stop]: From the input wait mode to the
input mode
NOTE: Operate the keys in (:) to <:> when the
desired numbexr is displayed.
After all inputs in the calibration point input
mode in Fig. 6-7 have been completed, select the

desired mode by the following key operation.

® Calibration curve selection mode (3) [+]
° Parameter setting mode (1) [~]
° Menu mode [<]

Calibration curve selection mode
Pressing keys [3] [Enter] on the display in Fig.
6~-5 or the key [+] in Fig. 6-7 causes the calibra-

tion curve selection mode in Fig. 6-8.



[ Enter ] .
—— | # 3 : Calib Curve Value a is displayed for
1. Conc = a *xfbs « I several seconds.
(V] 1 [A]
[ Enter ]
#3 : Calib Curve — Value a and b are displayed
Conc = a *Abs+b for several seconds. '
(A] (V] (V1 1 [A]
[ Enter ]
# 3 : Calib Curve
3. Line Segment ]
(V] ¥ (Al :
Enter ]
# 3 : Calib Curve — | #3: K
— 4. Conc =K *kAbs+C - |

l[Numeral][ Enter ]

#3:C

[Numeral] [ Enter ]

<Input wait mode>

Fig. 6-8 LCD display and key operation in

calibration curve selection mode.

In the calibration curve selection mode in Fig.
6-8, select a calibration curve out of 1 to 4
below.
1. Conc=a*Abs: straight line which passes the
point of origin |
2. Conc=a*Abs+b: regression straight line
3. Line segment: polygonal approximation curve
4. Conc=K*Abs+C: preparing calibration curve

by keying in K and C



° To select any of 1 to 3, display the desired
item by keying [Number] [Enter] or by pressing
cursor key [A] or [V], and press the [Enter]
key. Then a calibration curve will be prepared.
Selecting 4 ([4] [Enter], or [V] or [A] [Enter])
causes the K and C input wait mode. Key in K
and C according to the LCD display.

After the input has been completed, proceed .to the

desired mode by the following key operation.

° Blank measurement mode (4) [+]
° Calibration point input mode (2) [—]
° Menu mode [x]

(4) Blank measurement mode
Pressing keys [4] [Enter] on the display in Fig.
6-5 or pressing keys [Control][+] in Fig. 6-8

causes the blank measurement mode in Fig. 6-9.

# 3 : Sample Blank
0.000 Abs

Fig. 6-9 Blank measurement mode.

In Fig. 6-9, mount the sample blank in the sample

chamber and press the [Measure] key. Measurement

will be performed and the results displayed.



Upon completion of measurement, proceed to the
desired mode by the following key operation.

o

Sample measurement mode (5) [+]

o

Calibration curve selection mode (3) (-]
° Menu mode [*]
(5) Sample measurement mode

Pressing keys [5] [Enter] on the display in Fig.

6-5 or pressing the [+] key in Fig. 6-9 causes

the sample measurement mode in Fig. 6-10.

[ Measure }
#3: 0.002 Abs #3:  0.330 Abs
WL 500.0 nm 0.140 Conc

]

[ Measure ]

Fig. 6-10 Sample measurement mode.

In the sample measurement mode in Fig. 6-10, mount
a sample with unknown concentration in the sample
chamber and press the [Measure] key. Measure-
ment results will be displayed on the LCD. Repeat
the operation in the same manner to start measure-
ment successively.

NOTE: To change the sample number on the display in

Fig. 6-10, press the [+] key. Control returns

to the parameter setting mode in Fig. 6-6.




6-4 "4, Spectrum" Absorption Spectrum Measurement
(1) Ccall Method 4
Pressing keys [Method] [4] [Enter] causes the para-
meter setting mode in Method 4. Fig. 6-11 shows

the LCD display and key operation in Method 4.

—— | # 4 : Photo Mode

1. (2) Bbs [ Display List ]
(V] 1 [&]
H4: Start WL
2. 1100.0~ { Display List ] #4: W 500.0nm
.025 A
[Vl § (Al [ Measure ] 0.025 Abs
:ﬂ:A_ . Bod WL <Measurement mode>
3. 200.0nm [ Go to WL ] {Wavelength] [ Enter ]
(V] § [&] ‘
#4 : WL Scale ‘ :
4. (4) 50nm/cm [ Go to WL ] Hd4: W 500.0nm
(V] § (4] .

[Wavelength] [ Enter ] <''Goto WL" mode>
H# 4 : Scan Speed -
5. (4) 2400mm/mi

(A (¢] (V] 1 [A]
4 : Lower Limit
6 0.000 Abs
(V1 1 [&]
4 : Upper Limit
1. 1.000 Abs
(V] 1t (&)
H4: Cycle No
8. 1
AVARRENVAN
H4: Print Out
9. (3) Off
(V1] § [A]
# 4 : Draw Axis
10.  (2) On
(vl § (Al

4 : Line tode
> 11. (1) Full

<Parameter setting mode>

Fig. 6-11 LCD display and key operation in Method 4.
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(2) Check and change the parameters in the parameter
setting mode in Fig. 6-11. Press the cursor key
[A] or [V] to change the LCD display as shown in
the figure and check the displayed value. For
how to change, refer to Section 7.
" NOTE: The measurement parameters are set as shown in
Fig. 6-11 as standard.
(3) Press the [Display List] key to proceed to the
measurement mode.
(4) Mount a sample in the sample chamber. The beam
.on your side is the sample beam.
(5) Press the [Measure] key. The results will be
stored in memory 1 and printed out on a plotter,

if provided.

NOTE (l): To suspend the measurement, press the
[Stop] key.
NOTE (2): 1If data in memory 1 is necessary, move

the data to another memory referring
to 8-1.
(6) To continue measurement under the same conditions,
repeat steps (4) and (5).
6-5 "5. Time Scan 2" Measurement of Change with Time
at Fixed Waveiength
NOTE: Results obtained by measurement in this method

are not stored in memory.



(A]

(1) Call Method 5.

(V)

Pressing keys

meter setting mode of Method 5.

[Method] [5] [Enter]

Fig.

causes the para-

6-12 shows

the LCD display and key operation in Method 5.

[ Display List ]

[ Display List ]

or [ Measure ]

[ Go to WL ]

[ Go to WL ]

5 : Phot Mode “—
1 (2) Abs —
(V] ¥ (A)
#5 : Lower Limit
2. 0.000 Abs
(V] 1 [A]
#5 : Upper Limit
3. 1.000 abs
(V] T [A]
#5 : Meas Time
4. 30m00s
(V] § (A
#H5: Cyclle No
AVA R R VAN
#9595 : Draw Axis
6. (2) On
(V1 § [A]
#5: Line Mode |
7. (1) Full
[V] | [A]
#5: Print Out
8. (1) On
e [V1 1 (A
#5 : Chart Speed
9. (4) 10mm/min

<Parameter setting mode>

l

H5: W

0.000

500. Onm
fibs

’ { <Measurement mode>

[Wavelength][ Enter ]

[Wavelength] | Enter ]

Fig. 6-12
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Ho: W

900.0nm

<“Go to WL” &— F>

LCD display
and key operation
in Method 5.



(2) In the parameter setting mode in Fig. 6-12, check
and change the parameters. Press the cursor key
[A] or [V] to change the LCD display as shown in
the figure, and check the displayed value. For
how to change, refer to Section 7.

NOTE: The measurement parameters are set as shown 1in

Fig. 6-12 as standard.

(3) Set the measurement wavelength by the following
key operation. Fig. 6-12 shows how the LCD dis-
play changes when keys are operated.

[Goto WL] [Wavelength] [Enter] (Input range: 200.0 to
1,100.0 nm)

The set wavelength is valid immediately after the
oOperation.

NOTE (1): 1If the desired wavelength has already been
set, press the [Display List] key to
proceed to the measurement mode.

NOTE (2): Press the [Auto Zero] key, as necessary.
It takes several seconds to execute
"Auto Zero".

(4) Mount a sample in the sample chamber. The beam

on your side is the sample beam.

(5) Press the [Measure] key. The result will be

recorded on a plotter, if provided.



{(6) To make measurement under the same conditions,
repeat steps (4) and (5).

NOTE: To change the measurement parameters, press

the [Display List] key. The parameter

setting mode will be caused.



[A]

METHOD OF SETTING PARAMETERS

Parameters for this instrument are set in the
parameter setting mode in respective methods.
Calling a method causes the parameter setting mode
for that method. _

If, for example, keys [Method] [l] [Enter] are pressed
to call Method 1, the parameter setting mode in

Fig. 7-1 will be displayed.

[ Enter ]
—— | &1 : Photo Mode 1 : Photo Hode
1. (2) Abs AJ — : ‘ 1. ® (2) Abs
[Number] [ Enter ]
(V1 § [A]

| [ Enter ]

#1 : Cycle No #1: Cycle No
2. 1 2.

| SN

(T[Numeral] [ Enter ]

[V] (V] T [A]

|

([ Enter ]

#1 : Sample No 1 : Sample No

3. 1 — 3. Rk 1
[Numeral] [ Enter ]
(V] 1 [A]

[ Enter ] :

#1 : Print Out iiJ #1 : Print Out -

—_— 4. (2) Off — | 4. E?2) Off B

[Wumber] [ Enter ]
<Parameter setting mode>

Fig. 7-1 LCD display and key operation
in setting parameters in
Method 1.
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Basic rules in setting parameters are given below.

(1)

Pressing the cursor key (A) or (V) in the
parameter setting mode changes the contents

of LCD display (see Fig. 7-1).

NOTE: Each parameter is affixed with a number.

(2)

The desired parameters can also be displayed
by pressing keys [Number] [Enter].
Pressing the [Enter] key when the desired
parameter is displayed causes the parameter
input wait mode.
Pressing the [Enter] key after entering a
numerical value or number in the parameter
input wait mode resumes the parameter setting
mode, and the parameters can be changed.
If a number (the number is affixed in a
parenthesis in the case of "Photo Mode" below,
for example,) is to be entered in the parameter
input wait mode, operate the cursor key ([D>],
[<]]) to change the parameter. When the desired
parameter is displayed, press the [Enter] key.

Example: "1l. Photo Mode"



d ———r

# 1 : Photo Mode (<1} | #1 : Photo Mode [<1] {41 ¢ Photo Mode

1.

(1)

!

(5)

T% (>] 1. B@ Abs (>] 1. BB SB
(] ]
(>]

Fig. 7-2 Change of parameter input

wait mode for "Photo Mode".

When entering a numerical value, key in a
value within the input range referring to
Table 7-1.

For details of parameter contents, refer to
Table 7-1.

Examples of change are given below.

[Example 1] Change "1. Photo mode" to "Tg"

Key in as shown in Fig. 7-3.

H#1 : Photo Mode [ Enter ] #1 ¢ Photo Mode
1. (2) Abs —_— 1. B(©@) Abs

|«

H1: Photo Mode [ Enter ] #1 : Photo Mode
1. (1) T% — 1. (1) T%

Fig. 7-3 LCD display and key operation
when changing "1l. Photo Mode".
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[Example 2] Setting "2. Cycle No." to 3 and
"Cycle time" to 2 minutes 30 seconds

Key in as shown in Fig. 7-4.

H1: Cycle No [ Enter ] H#H1: Cycle No
2. 1 - 2. m 1

l (3] [ Enter ]

(Number of times)

(2} [-1 [3]
# 1 : Cycle No Time (0] [ Enter ] #1: Cycle Time
2. 3 2m30s |+« 2. B 0m00 s
(Time)
<Parameter setting mode> <Parameter input wait mode>

Fig. 7-4 LCD display and key operation

when changing "2. Cycle No. Time".

NOTE: As a delimiter between minutes and seconds in
"Cycle Time", "." is used. When "Cycle No." is
one, "Cycle Time" is unnecessary and, therefore,

pressing keys [1l] [Enter] resumes the parameter
setting mode.
The method of changing other parameters is the
same as shown in the above examples. Table 7-1
shows the parameter functions, input range,
input method, etc. The input range of some
parameters is limited by the set values of other
parameters. (See Tables 7-2 and 7-3) Points to
be noted in entering parameters are given in

Notes 1 through 8.



Table 7-1

Display Function Inicial walue Input range Input method Remarks
Photo Mede Measurement mode (2) Abs (1) Transmittance %T, (2) Absorbance Abs, (3) Single beam SB| Number
Start WL Start wavelength (longer|1100 nm
wvavelength side)
200.0 co 1160.0 nm Numerical wvalue See Note (1).
End WL End wavelength {(shorter |200 nm
wavelength side)
WL Scale Wavelength scale (4) 50 nm/cm (1) 5, (2) 10, (3) 25, (4) 50 nm/cm Number See Notes (1) and (2).
Scan Speed Scan speed (4) 2400 nm/ (1) 240, (2) 480, (3) 1200, (4) 2400 nm/min Number See Note (2).
min
Lower Limit Measurement range 0.000 abs or (%T) -500.0 to 500.0
ini ral 0%
(minimum value) 0.0%T (ABS) =5.000 to 5.000 Numerical value
imi M .
Upper Limit easurement range 1.000 aAbs or (S.B) -500.0 to 500.0
{maximum value) 100.0%T

Meas Time

Measurement time

999 min 59 sed

1 sec to 999 min 59 sec

Numerical wvalue

Cycle No. and Time

Repeated measurement

1,

Number of cycles 1 to 999, Time 1 sec to 999 min 39 sec

Numerical wvalue

See Note (3).

and time 0 min 00 sec
Chart Speed Chart speed {4) 10 mm/min | (1) 1, (2) 2, (3) 5, (4) 10, (5) 20, (6) 50, (7) 100, Number "Mechod 2" only
(8) 200 mm/min
Draw Axis Writing frame when (1) On (1) On, (2) Off, (3) Draw Number Sea Note (4).
recorded con plotter
Line Mode Line drawing mode (1) Full (1) Full {full line); (2) Dotted {dotted line); (3) Broken | Number
(broken line); (4) Chain (one-point chain line); (5} Change
({1) to (4) are displayed sequentially)
Sample No. Sample number 1 0 to 999 Numerical wvalue See Note (5).
Print out Printer and plotter (1) On (1) On, (2) Off Number
RHECRMES {1) Seq (1) Seq (ome writing); (2} Overlay {(overlaid writing), Number "Method 2",
{3): O5¢ "Method 4"
Auto Zero Setting of 100%T and Press the [nuto Zero } key, as necessary. See Note (6).
Abs 0
Go to WL Wavelength setting 500 nm 200.0 to 1100.0 nm Numerical value Setting withk the

[ Go to WL Jkey.

See Note (7).
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NOTE (1) :

The input range of the measurement wave-
length is 200.0 to 1,100.0 nm which, how-
ever, is limited by the WL scale as shown
in Table 7-2. 1If setting is made beyond

the restriction in Table 7-2, an error

will be displayed when the [Measure] key

is pressed.

Table 7-2 "WL Scale" and Settable

Wavelength Range

Wavelength Scale [nm/cm] Settable wavelength range [nm]
5 200 or lower
10 - 200.1 to 400
25 400.1 to 900
50 400.1 to 900
NOTE (2): "WL Scale" is limited by "Scan Speed" as
shown in Table 7-3.
Table 7-3 Relation between "SCan Speed" and
"WL Scale"
Scan Speed
(nm/min) Data acquisition
240 480 1200 2400 interval in nm/data
Wavelength

Scale (nm/cm)

5
10
25
50

O X X X 0.1
O | O | X | X 0.2
C) C) C) X 0.5
© O] o] o 1.0




NOTE (3): Enter the number of cycles and press the
[Enter] key, and then key in time. Use

" n
.

as a delimiter between min and sec
(see Example 2).

NOTE (4): Selecting " (3) Draw" immediately draws a
frame on the plotter.

NOTE (5): Sample number 999 is followed by 0. The
sample number is incremented by 1 in each
measurement.

NOTE (6): Pressing the [Auto Zero] key lights up the
"Measure" lamp and starts execution imme-
diately. When it ends, the [Stop] lamp
lights up. It takes several seconds for
execution.

NOTE (7): The wavelength is set with the ([Goto WL]
key. To set it at 310 nm, for example,
key in as follows. When the input is
completed, execution starts immediately.
[Goto WL] [3][1]1([0] [Enter]

NOTE (8): Parameters include those in "Method 3"
guantitative analysis, in addition to
those shown in Table 7-1. They are des-

cribed 1n 6-3.



8.

DATA FILE AND PARAMETER FILE

8-1 Data File

Data obtained by measurement in "Method 2" or "Method
4" is stored in memroy 1. If the next measurement is
made with the previous data stored in memory 1, the
previous data in memory 1 will be destroyed. If
necessary, move the data in memory 1 to another memory
by the following operation. There are 6 memories in
total and 6 pieces of data can be stored.
4-rule arithmetic operation can be made between a
memory and constant or between memories.
(1) Moving memory contents
[Memory] [ml] [~] [m2] [Enter]
ml, and m2: Memory numbers Input range: 1 to 6
Contents of memory ml are moved to memory m2.
The LCD display changes with key operation as shown
in Fig. 8-1.

(Display in "Methods 1 to 5")

[ Memory ]
#4. 1. 2 3 4 5 6

L t11 1—1 123
H4. 1. 2 8 4 5 6

l‘[ Enter ]

(Display in "Methods 1 to 5")

Fig. 8-1 LCD display when the (Memory) key is operated.



NOTE: The number of the memory in which data is stored

is affixed with a period ".". 1In Fig. 8-1, the
number is affixed to memory 1.
(2) Presenting memory contents on plotter
[Memory] [m] [Measure)
m: Memory number Input range: 1 to 6
Contents of memory m are presented to the plotter.
(3) 4-rule arithmetic operation between memory and
consﬁant
[(Memory] [mY1] [(+] ([-1, [x] or [/]) [N][~] [m2] [Enter]
ml and m2: Memory numbers Input range: 1 to 6
N: Constant Input range: 0 to 999.99
Calculation (addition, subtraction, multiplication
or division) is made between the contents of memory
ml and constant N, and the result is stored in memory
m2.
(4) 4-rule arithmetic operation between memories
[Memory] [ml] [+] [Memory] [m2] [~+] [m3] [Enter]
[-]
[x]
(/]
ml, m2 and m3: Memory numbers Input range: 1 to 6
Calculation (addition, subtraction, multiplication
or division) is made between contents of memories

ml and m2, and the result is stored in m3.



NOTE :

NOTE (2):

NOTE :

(1)

(3)

The same parameter may be specified in ml,
m2 and m3. In that event, contents stored
in ml will be destroyed.

If the attribute differs when making cal-
culation between memories, an error message
will be displayed.

If division is made by zero or if the result
of calculation has overflown, an error

message will be displayed.

8-2 Parameter File

This instrument permits the selected parameters in

Methods 1 through 5, Method 21 and Method 31 to be

stored in one parameter file. Parameters are stored

in the C-MOS RAM backed up by battery. There are 5

parameter files in total, so that 5 different parameters

can be stored.

NOTE :

If the RAM card (option) 1s provided, the number

of the parameter files will be 25. No.l through

No.5 are the files provided in the main unit as

standard and No.6 through No.25 are the files

for the RAM card.

(1) Storing parameters in file

Perform the following key operation in the desired

"Method".

[File] [n] [Enter]



n: File number Input range: 1 to 5
The LCD display changes with key operation as

shown in Fig. 8-2.

(Display of "Methods 1-5")

[ File ]
Hi: N
I. 2 8 4 5
| 23
He:2
1. 2 8 4 5
o [ Enter ]

(Display of "Methods 1-5")
Fig. 8-2 LCD display when (File) key is pressed.

NOTE (1): The number of the file in which parameters
are stored is affixed with a period ".".
If the file is affixed with a period, "E29"
will be displayed and, after a while, the
display of "Methods 1 to 5" will be resumed.
NOTE (2): If the RAM card is provided, files of 6 through
25 are displayed by pressing the (V] or [A] key.
(2) Calling parameter from file

Perform the following key operation in "Method 1-5".

[File] [n] [Measure]



(4)

n: File number Input range: 1 to 5

The parameter setting mode for the "Method" corres-
ponding to the entered file number is selected.
Transferring file contents

Perform the following key operation in "Methods
l-5".

[File] [n1] [~]) [n2] [Enter]

nl and n2: File numbers Input range: 1 to 5
Contents of file nl are transferred to n2. After
making sure n2 is affixed with a period ".", press
the [Stop] key.

Deleting file contents

Perform the following key operation in "Methods
1-5",

[File] [0] [+] [n] [Enter]

n: File number Input range: 1 to 5

The period "." affixed to the number disappears
simultaneously with deletion of the contents of
file n. After making sure of it, press the [Stop]

key.



(A]

"METHOD 21" SETTING OF SPECTROPHOTOMETER

"Method 21" permits selection of the light source,
setting of the light source changeover wavelength

and displayed data; change of the number of digits and
setting of date and hour.

Press keys [Method] [2][1l] [Enter] to call "Method 21".

The menu mode in "Method 21" (Fig. 9-1) 1s caused.

: [ Enter ]
—— | #21: Lamp 121 : Lamp
1. (1) W&D?2 < 1. B (1) Wa&n?
[Numeral] [ Enter ]
(V] 1 [A]
[ Enter ]
#21: Lamp Ex WL —— | #21 : Lamp Ex WL
2. 340.0 2. W 340.0
[Numexral] [ Enter ]
(vl 1 &l
[ Enter ] (*
ii%} :(Bec%?aé . i$%§ : Decﬁral
. igits « . 1)4 digits
[Number] [ Enter ] L 8
(V] (V] § (A
[ Enter ] -
#21: Time H#21: Time
— 4. (1) On “ 4. B (1) On
[Number] [ Enter ]
<Menu mode> <Input wait mode>

Fig. 9-1 LCD display and key operation
in "Method 21".

Parameters in the menu mode in Fig. 9-1 mean:
1. Selection of light source

2. Light source changeover wavelength



3. Number of digits of displayed data

4. Setting of built-in clock
These parameters can be changed in the same manner
as ordinary measurement parameters (see Section 7).
The parameter input range and input method are
briefly described below.

(1) "Lamp" Selection of light source

Input range: (1) W & D2 (both W and D2 on);
(2) W (only W on); (3) Dy (only
D> on); (4) No Lamp (both W and
D> off)
Input method: In numbers
Initial value: (1) W & D2
(2) "Lamp Ex WL": Light source changeover wavelength
Input range: 330.0 to 350.0 nm
Input method: In numerical values

Initial wvalue: 340 nm

(3) "Decimal™ Number of digits of displayed data

Input range: (1) 4 digits; {(2) 5 digits
Input method: In numbers
Initial value: (1) 4 digits

(4) "Time" Setting of built-in clock

Input range: (1) On; (2) Off; (3) Set
Input method: In numbers
Initial wvalue: (1) On



NOTE:

Selecting " (3) Set" changes the.display as shown

in Fig. 9-2.

#21: Time Set
4. 37

Fig. 9-2 Time input wait mode.
Enter the year, month, date, hours and minutes in
2-digit value each, with commas "," as delimiters.
The display changes with the input.
Example: 15 hours 30 minutes on April 10, 1987
(81 (7Y (,Y[(0114)(,1(11(0)[,1(11(5)(,113]([0] [Enter]

With completion of input, the display changes to

" B (1) On". Pressing the [Enter] key again
changes the display to " (1) On".

Be sure to follow the specified format in entry.
If "(3) Set" has been erroneously selected,

press the [Stop] key.



10.

WA

"METHOD 22"

SELF-DIAGNOSIS

"Method 22" makes self-diagnosis of the instrument.

Press keys [Method] [2][2] [Enter]

The menu mode in "Method 22" in Fig.

122 : Check
1. Wavelength

[ Enter ]

to call

(V1 1 [A]

#22: Check
2.  Scan

[ Enter ]

(V]

(V] 1 [A]

122+ Check
3. Filter

[ Enter ]

(V] 1 [A]

22 : Check

Lamp

[ Enter ]

The

1.
2.

3.

4.

<Menu mode>

Fig. 10-1

"Method 22".

10-1 is .caused.

f "Measure" lamp is lit during execution.

\ "Good" 1is displayed after execution.

J "Measure" lamp is lit during execution.

1‘”Good” is displayed after execution.

j Visually check the color of beam
I in sample chamber

(see operating procedure).

f "Measure" lamp is lit during execution.

\ "Good" is displayed after execution.

LCD display and key operation

in "Method 22".

parameters in the menu mode in Fig. 10-1 mean:

Filter check

Wavelength check

Wavelength drive check

Light source check

Press the [Enter] key when a parameter to be checked



is displayed. The "Measure" lamp lights when 1, 2

or 4 is being executed, and "Good" or "Error" is

displayed at the end. If "Error" is displayed,

take actions according to Section 14. To check

"3. Filter", proceed as follows.

["3. Filter" check]

(1) Press the [Enter] key when "3. Filter" is
displayed.

(2) Open the sample chamber 1lid, place a piece of

white paper in the sample beam, and visually

check that red light is there.

NOTE: It takes some time for the filter to move

after the [Enter] key is pressed.

(3) Press the [Enter] key. Make sure the beam colo;
changes to light blue.

(4) Thereafter, make sure each press on the [Enter]
key changes the beam color to violet, colorless
(invisible because it is ultraviolet light),
white and red again.

(5) Press the [Stop] key. After a while, LCD indi-
cates "Good".

NOTE: The "Measure" lamp is 1lit while the operation

in (2), (3) and (4) is being performed.



11. "METHOD 23" BASELINE CORRECTION AND WAVELENGTH
CORRECTION
"Method 23" corrects the baseline or wavelength.
Press keys [Method] [2][3] [Enter] to call "Method 23".

The menu mode of "Method 23" in Fig. 11-1 is caused.

[ Enter ]
#23: Correction #23: Correction
1. Baseline m (2 off
[Number] [ Enter ]
(V] 1 [A]
[ Enter]
#23: Correction — | 223 : Correction
2. Wavelength — . |
[Numeral] [ Enter ]

<Menu mode> <Input wait mode>

Fig. 11-1 LCD display and key operation in
"Method 23".

The parameters in Fig. 11-1 mean:
1. Baseline correction
2. Wavelength correction
The key operation is given below.
(1) "Baseline" Baseline correction
(:) Press the [Enter] key when a baseline is dis-
played. The display changes to the input wait
mode in Fig. 11-1. The cursor [P>] or [] changes

the display as follows.

[9"(1) On"<«—> "(2) Off" «——> "(3) Measure“e]




(1) to (3) mean:
(L) Baseline correction is made using the
baseline stored in memory.
(2) Baseline correction is not made.
(3) The baseline is measured. 1In this case,

"(1l) On" is set after measurement.

<:> Press the [Enter] key when the desired item is

displayed.

NOTE: Selecting "3. Measure" displays the measure-

(2)

ment state of the baseline in real time, and
the menu mode is resumed at the end.

"2. Wavelength" Wavelength correction

CAUTION: Since the wavelength has been corrected

® © OO

before shipment from the factory, do not
make this operation unless the wavelength
is deviated. For wavelength correction,
prepare a sample with a known wavelength
and proceed as follows.
Measure the known sample in "Method 4".
Set the wavelength to the known peak position
by pressing keys [Control] [D] or [CONTROL] [].
Call "Method 23" and select "2. Wavelength" to
cause the wavelength input wait mode in Fig. 11-1.
Enter the known peak wavelength (true value).

With the input the menu mode is resumed.



12.

"METHOD 31" SETTING INPUT/OUTPUT DEVICES

This method controls the thermal plotter, printer,
quick flow sampler or other external input/output
devices.

Press keys [Method] [3]{1l] [Enter] to call "Method 31".

The menu mode of "Method 31" in Fig. 12-1 is caused.

[ Enter ]
— | #31: Plotter +#31: Plotter
1. (1) off ¢ - 1. WA (1) Off
[Number] [ Enter ]
(V] t [A]
[ Enter )
#31 : Printer — | #3831 : Printer WL
2. (1) Ooff 2. 0 (1) off
[Number] [ Enter ]
[(A) (V] (V1 1 4]
[ Enter ]
#31 : Recorder 131 : Recorder
3. (1) Off < 3. ® (1) Off
(Number] [ Enter ]
(V] § (Al
[ Enter ]
#31: QFS Control — | #31 : QFS Control
4. (1) Off 4. W (1) O0ff
(Number]) [ Enter ]
(V] 1 [Aa]
( Enter ]
H31: RS—232C » | #31: RS—232C
—’1 5. (1) 0Off — 5. B ) 0ff
(Number] [ Enter ] .
<Menu mode> <Input wait mode>

Fig. 12-1 LCD display and key

operation is "Method 31".

- 71 -



The parameters in the menu mode in Fig. 12-1 mean:

1. Setting thermal plotter output

2. Setting printer output

3. Setting recorder output

4. Controlling quick flow sampler

5. Controlling RS-232C interface
These parameters can be changed in the same manner
as ordinary measurement parameters (see Section 7).
Here, the parameter input range and input method are
briefly described.

(1) "Plotter" Setting thermal plotter output

Input range: (1) Ooff; (2) On
Input method: In numbers
Initial value: (1) Off

(2) "Printer" Setting printer output

Input range: (1) off; (2) On
Input method: In numbers
Initial value: (1) Ooff

(3) "Recorder" Setting recorder output
Input range: (1) Ooff; (2) On
Input method: In numbers
Initial value: (1) Off

(4) "QFS Control" Controlling quick flow sampler
Input range: (1) Off; (2) On

Input method: In numbers



Initial value: (1) Off

NOTE: If "(2) On" is selected, the spectrophotometer

starts measurement by a start signal from the
quick flow sampler. Upon completion of
measurement, an end signal is issued to the

quick flow sampler.

CAUTION: Be sure to set the input range at " (1) Qff"

(5)

when the gquick flow sampler is not used.
Otherwise, normal measurement may be
impossible.

"R§5-232C IF" Control of RS-232C interface

Input range: (1) Off; (2) On; (3) Set
Input method: In numbers
Initial value: (1) Off

(1) Off: RS-232C interface communication channel
is closed.

(2) On: RS-232C interface communication channel
is open. In this state, communication
with external devices is possible through
the RS-232C interface. 1In this state,
keys on the 7800 are not valid.

(3) set: Selected when changing the parameters of
the RS-232C interface. If this is selected,
the menu mode for parameter input for the
RS-232C interface shown in Fig. 12-2 will

be caused.



12-1

Select "5.

and the menu mode in Fig.

(A]

—— | #31:

The

1.

2.

3.

4.

— 4.

RS-232C™"

in Fig.

Set Speed
1. (3) 9600 baud

Setting Parameters for RS-232C Interface

12-1 and then " (3) set",

12-2 will be caused.

[ Enter ]

[V] 1 [A)

#31: Set Word
2. (2) 8 bit

(Number] [ Enter ]
[ Enter )

H#31: Set Speed
1. m (3 9600 baud

[V] [V] 1 [A]

#31: Set Parity
3. (1) Even

(Number) { Enter ]

[ Enter ]

#31: Set Word
2. B (2) 8 bit

(V1 1 [A]

131 : Stop Bit
(1) 1 bit

(Number]} [ Bnter ]

[ Enter ]

ii%} : Set Parity

B (1) Even

<Menu mode> -

Fig. 12-2

(Number] [ Enter ]

31 : Stop Bit
4, g (V1 bit

<Input wait mode>

LCD display when entering

parameters for RS-232C interface.

parameters in the menu mode in Fig.

Transfer speed
Word length
Parity

Stop bit

12-2 mean:

These parameters can be changed in the same manner as

ordinary measuring parameters

74 -

(see Section 7).

Here,




the parameter input range and input method are briefly

described.

With all inputs being completed, press the

[Method] key to resume the display in Fig. 12-1.

(1) "Speed" Transfer speed

Input range:

Input method:

Initial value:

(2) "Word Length"
Input range:

Input method:

Initial value:

(3) "Parity"
Input range:

Input method:

Injitial value:

(4) "Stop bit"
Input range:

Input method:

Initial value:

NOTE:

Parity

(1) 38400, (2) 19200, (3) 9600,
(4) 4800, (5) 2400, (6) 1200,
(7) 600, (8) 300, (9) 150 baud

In numbers

(3) 9600 bauds
(1) 7 bits, (2) 8 bits
In numbers

(2) 8 bits

(1) Even; (2) 0dd; (3) Non
In numbers

(1) Even

Stop bit

(1) 1 bit; (2) 2 bits

In numbers

(1) "1 bit

Pressing the [Method] key on the display in

Fig. 12-2 resumes the display in Fig. 12-1.
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13.

"METHOD 32" POSITIONAL ADJUSTMENT OF THERMAL PLOTTER

HEAD

Press keys [Method] [3][2] [Enter] to call "Method 32".

The menu mode in "Method 32" in Fig. 13-1 is caused.

(1)

(2)

# 32 : LR Adjust
1. L Adjust

[A] ] (W)

# 32 : LR Adjust
1. B R Adjust

Fig. 13-1 LCD display in "Method 32".

Press the [Enter] key on the display in Fig. 13-1
when "1, W L Adjust" is displayed. The "Measure"
lamp lights up, the thermal plotter head moves to
the extreme left, recording starts, and the "PEN
ADJ" button becomes valid. In this state, adjust
the "PEN ADJ" button so that the plotter head 1is
positioned on the ruled line on the extreme left in
Fig. 13-2.

After the adjustment, press the [Stop] key.

To adjust the head position at the extreme right,
display "2. B R Adjust" and press the [Enter]
key. JPEN.ADJ” button  becomes valid. Make

adjustment in the same manner as (1).



Thermal head
connector

—

LED

& i= PEN AD © HEAD

(3“\\\\

Fig. 13-2 Switch position.

Left-side button : moves the head to left

Right-side button: moves the head to right



APPENDIX 1 REPLACEMENT AND POSITIONAL ADJUSTMENT OF LIGHT
SOURCE
The 1life expectancy of the light source is approximately
1,000 hours for both the deuterium (D2) lamp and tungsten
iodine (WI) lamp. After prolonged use of the lamp,
increased noise will appear on the data because of reduced
light quantity.
(1) Replacement of lamp
;Cautions in replacing light source>
1) The lamp is heated to a high temperature while it 1is
lit. Replace the lamp more than ten minutes after
turning OFF the light source.
2) Before replacing the lamp, turn OFF the "POWER" switch
and disconnect the AC power cord from the outlet.
3) In replacing the lamp, never loosen any screws except
the one to be loosened.
4) Wear clean cloth gloves when handling the lamp.
5) Never touch the mirror
6) If the lamp is contaminated, wipe 1t with gauze or the
like wetted with ethyl alcohol and then wipe with
clean dry gauze.
[Replacement of tungsten iodine (WI) lamp]
1) Slide the outer 1lid of the light source to remove it

and then remove the inner 1lid.



Fig. 1

2) Pull out the WI lamp from the lamp connector.

3) Insert a new WI lamp into the connector. (Fig. 2)

Fig. 2 Mounting WI lamp.



[Replacement of deuterium (Dy) lamp]
1) Slide the outer 1id of the light source to remove it
"and then remove the inner 1lid. (RefgrA;o Fig. 1.)
2) Disconnect the D2 lamp from the connector.

3) Insert a new D, lamp into the connector. (Fig. 3)

/ Gloves

Fig. 3 Mounting D, lamp.

(2) Positional adjustment of lamp
If the Dbeam from the light source is not accurately
incident on the entrance slit, problems will occur such
as insufficient 1light quantity, curved baseline and
variations of the measurement values at the time of
changing over the 1light source. The 1light source

condenser mirror and light source need adjustment when

the light source 1is replaced.

WARNING | (1) Never touch a 1lit lamp with naked hand.




(2) During adjustment, wear ordinary eyeglasses or
sunglasses to protect your eyes from
ultraviolet rays.

(3) Never touch the lead wire by hand cr with a
screwdriver. Contact with the lead wire will
cause an electric shock.

CAUTION: Never 1loosen any screws except the one to be

loosened in adjustment.

[Angular adjustment of light source mirror with respect to
tungsten iodine (WI) lamp]
(1) Set the controls on the instrument in the following

position.

"POWER" switch : ON
"Method (#)" HE
"Photometric Mode : SB

(Photo Mode)
"Go to WL" : 500 nm

(2) Remove the rear panel of the light source unit.

(3) Press the [Display List] key. (With the LCD type)

(4) Slightly 1loosen the lock screw on the WI lamp side by
turning it counterclockwise with an Allen wrench, search
for a position where the data value (displayed on CRT
or LCD) becomes maximum by turning the stopper screw on

the WI lamp side, and tighten the lock screw. (Fig. 4)



WI lamp side

o o D, lamp side

Stopper scr’y ©) In ‘\
Lock screw - %ﬁ ‘\\\\\\\Ftopper screw

| e =
T

I
L0GoONTTRRA

|

Rear panel of light
source unit

Fig. 4 Rear panel of light source unit.

(5) Install the rear panel and the inner and outer lids of
the light source unit in the original position.
This completes the adjustment of the WI lamp.

[Angular adjustment of light source condenser mirror with

respect to D, lamp]

(1) Set the controls on the instrument in the following

position.
"POWER" switch : ON
"Method (#)" 1



"Photometric Mode : SB (HT 400 V)
(Photo Mode)

"Go to WL : 300 nm

(2} Remove the rear panel of the light source unit.

(3) Press the {Display List] key. (With the LCD type)

(4) Slightly 1loosen the lock screw on the D, lamp side by

turning 1t counterclockwise with an Allen wrench,

search for a position where the data value

on CRT or LCD) becomes maximum by turning
screw on the D, lamp side, and tighten the
(Refer to Fig. 4.)

(5) Install the rear panel and inner and outer

light source unit in the original position.

This completes the adjustment of the D, lamp.

(displayed
the stopper

lock screw.

l1ids of the



APPENDIX 2

Table 1 shows the

ERROR MESSAGES

error messages and their meanings.
Parentheses ( ) are for the LCD type.
Table 1 Error Messages and Their Meanings.

Error message

Meaning

Lamp Control Error!

(LO1)

WL Range?

(E22)

Input Error

(E)

WL Scale? WL Range?
(E20)

Upper? Lower?
(E23)

Displayed if the lamp does not come
on when the lamp lighting operation
is performed in "Method 21" or
"Method 22".
Displayed i1if attempt 1s made to
make measurement by reversing the
setting of the start wavelength and
the end wavelength.

if a value out the

Displayed input

range or a value inhibited to be
entered is entered.

Displayed if attempt is made to make
measurement by setting a wavelength
scale or wavelength range out of the
allowable range. (Refer to Table 7-
2 in the 7800 manual.)

Displaved if attempt is made to make

measurement by reversing the setting




Error message

Meaning

WL Scale? Scan Speed?

(E21)

S01

L99

w00

of the "Upper Limit" and the "Lower
Limit".

Displayed if attempt is made to make
measurement by setting a wavelength
scale or scan speed out of the
allowable range. (Refer to Table 7-
3 in the 7800 manual.)

Displayed if the wavelength is not
scanned.

Displayed if the lamp cannot be set
in the status of the parameter in
the file when the parameter file 1is
called up.

Displayed 1if the wavelength cannot

be initialized in Method 22.
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MODEL ROU-398

RECORDER OUTPUT UNTT

INSTRUCTION MANUAL

JAPAN SPECTROSCOPIC CO., LTD.

2967-5, ISHIKAWA-CHO, HACHIOJI CITY

TOKYO, JAPAN

June 1987



1.

2.

UNPACKING & INSTALLATION

This unit has been installed in the Model 7800 before

shipment from the factory. Prior to operation, make

sure that it is installed in position. (check that

output terminal shown in Fig. l-1 1is provided on the

year panel of the 7800.)

Fig.

SPECIFICATIONS

Output Power

(Example)

Output speed

1-1

SAMPLER IF

RECORDER

© 6

Recorder output terminal.

The upper limit and lower limit wvalues
of the photometric values set by the
7800 are output from -1 to zero volt.
When the lower 1limit value is 0.5 Abs
and the upper limit value 1s 1.5 Abs,
the output voltage is -0.2 volt if thel
data obtained is 0.7 Abs.

Output speed in memory (Methods 2 and 4)



Approx. 60 msec per piece of data
NOTE: This unit has no function to control start/stop of
the chart paper or to lift and lower the pen.

Standard : One piece of recorder output cable
Accessories

P/N5590-0294

3. GENERAL
Measurement values obtained by the spectrophotometer
can be output as analog signals by using this unit.
This function is valid in Methods 2, 4 and 5.
NOTE: Method 2: Measures data with time using memory
Method 4: Measures spectrum data using memory

Method 5: Measures data with time in real time

4. OPERATING PROCEDURE
4-1 Setting Output Device
The output device is set in "Method 31." Set each

device in the following position:

1. Plotter : (1) off
2. Printer : Either position of (1) Of£f/(2) On
3. Recorder : (2) On
4., QFS : Either position of (1) Off/(2) On
5. RS-232C : Either position of (1) off/(2) On

NOTE: If the plotter is set to (2) On, the signal will

be output not to recorder but to thé plotter.

Then set "Print Out" (printer output) in the following



position in each method.

Method 2:

8. Print Out : Either position of (1) Seq/(2) Overlay

Method 4; .

11. Print Out: Either position of (1) Seqg/(2) Overlay

Method 5:

4-2

(1)

(2)

(3)

4-3

9. Print Out : (1) On
Adjusting Zero Position and Full Scale

Set the following parameters as follows in Method 5.

Photometric Mode : (1)sT
Lower Limit : 10&T
Upper Limit : 20%T

Shut off the sample beam, make sure the %T indication
is 10%T or less and press the "Measure" key to adjust
the zero position of the recorder.

Release the sample beam, make sure that the %T
indication is 20%T or more, and adjust the full

scale (lV output) position..

Measurement in Method 2

First, set parameters in Method 2 and press the [Measure]

key to store data with time into memory.

Then output the stored data to the recorder by pressing

keys [Memory] [n] [Measure].

4-4

Measurement in Method 4

First, set parameters in Method 4 and press the [Measure]



key to store spectrum data into memory.

Then output the stored data to the recorder by pressing

keys [Memory] I[n] [Measure].

Fig. 4-1 Output example of spectrum data

of holumium glass.

4-5 Measurement in Method 5

Wavelength
Range

Wavelength
Scale

Chart
Speed

Recorder

°

as

3

Full Scale °

700 to 300 nm

10 nm/cm

50 nm/min

1v

Set parameters in Method 5 and press the [Measure] Xkey,

and the data with time will be output to the recorder

in real time.



APPENDIX 3

LIST OF DRAWINGS FOR 7800

Drawing No

6590-500BA
6590-501CA
6590-502CA
6590-503CA
6590-504CA
6590-505CA
6541-580CB
6541-574CB

Description

Electric wiring

Power supply (2 sheets)
Amp. & A/D

Main I/F(2 sheets)
Panel I/F(2 sheets)
Photo sense scan

L main board(4 sheets)

60 PROM board



~

JAPAN SPECTROSCOPIC CO.LID

NS A3 (297 420) A | g | C | | E | F  BxSINTRIEREF G
—— + = . £ < - T
opPTioN 1
SCANpING MOTOR
KP4PE-~50/ Prcgd-e38 PRINTER
FILTER o
M
TR SENSE
SCAM
P 404
P 208 P207, P05 7404 405
T T208 207 7205 OFTION &4 1
N 3 — vy o2 3 S| & B
AMP & A/D 3 ca ::ﬁ S g : CA- 2 PANEL I/F S| wro
= alb hla. 5 h
/ Broet
o rrow | =[x N I/F R-N-FT
?1; 3 PN & MA/ opTion 3
3302 Foop
302 B|S cve
Zz 1504 NS Rs-anzc| |2
- N DRIVER
— aF3 a -~ S t?, = ,—-
g2 ol S HOEEBIEOR
ol opTION |_‘_,
78002 7208 1204 MAIN BOARD |
FEC oprion 2 p206 Pzo4 kS Y| |PROTIER
ouT a|o
TE003 ] T2 P2 P5 T50f e ‘
HSoef proy plo3 Pt piio Flo6] |P10O} SETS2P PET DS =S S} EXT HEMORY
hgt 2 >
r . Doos
ma @ gég | 1 S lyroa| Fur| prio l7ro6| |r109 § ety 3o L | xapcr-oz 2pTioN
I I [ [ v can| |3
i 716 23 | 2
] M%crzg:m : I 333107 | S| lerr ye |
2 | ] pPrioun
26'59 | : 43 z (O - - opyron 2
Sool 216 A Tl >
ST-4035-00 | ] G| | Fob 1/
— | — 6 7O
4 a3 i 2T s Tiol
| 2 >l 250 i 2 7 ,.I | O 7 o
¥ | $3 2y | > 23 T —02(ruz POWER SUPPLY [ ro15k acow
Nez2s5290i 1\ 4 >' ) > 03 | |l
AEAT : 23 Pm'g___\‘;rra.! L“"JP//‘}_- T2 o< ¥
| pet P 5 |
4l S e 2 9 1o <? 4
| | 13 >|—°'3—”‘% 3/|— O3 T103 ‘OI—< é
] o 8>—f'=-u-'~""—)| " 4,| 04 T1oi< 50,_|__<5 |
Ly > rowm N, == o1 O—2g
A QXK Py K crort
Soal 2¢ O ’}Jf05 20 | <3 crs E5%4s
W-LANP — 3¢ — 02 0—<2 = Teat S T s 2A B Gi~zedoc
M; JL P15 Lo o5 | Ot ) | 1 1 1002; 7598 J_ co o/
{ E i 1 ] , [
* & z“:ll Oz}ﬂ” ! | /<t POWER 3-W
5 7 Lo e s ' e 2= |s
F 7 0% the Main MI T
9, N ind E ~ |att oan WMHE o THHR orscamton
19 ~ ) -
L. A - = —] 8.7 -0 U beat 30 4%, BT 553
19 . N & - L i E\ﬁu vrf.: m('::'un poed [ ’
— [wn 5690— A Jhseo iR ]’ZI;I 65F0=500BA
O EER N AP L] T ETR e e T | 1IR3 [ |74 |t
A-E0101.1 A B ¥ C T D I E T [ T )



JAPAN SPECTROSCOPRIC 0.

LTD

=
IS A3 (B7X40) A | B | C. | D | E | F Eﬁfﬁﬂ:lﬁ#*i’(zxﬂ: G
zZ5ov
T2 7 R7!
cf DZ}AA WS ) @
% 3%2 2w 510 R3 T T03
Mp: o2 Y S oe  FHI F1 : 7o Da LAMP
T/ o0z L 250y ifil ‘p jab o 0.54 S/B |
£22 ' Jrw? EX o
@ =l DAY Ry "h’:{ m R4 RIS @
el N — .
- S R0 .
17 ACioY ) fgx ¥ ) HONI FOR @ o ¢ 23K| K :
1 Y -, PA O
| ' [ [ W RIC c7 OS
@ z ce fr e Rit 240 , &7 S0V b ger I
< ~ 0k % i -
ST HDY| RE 240 B rop 7 abi o FEU L SRR R R en |
2 es z | (5F)
227 z 70 ) Q:?/1 W p |
----- 254 /005 7oK
N 2 pegry 2 @ |
L cs ; | mep 1R ~ )
104 £ on ]2K D2 &
RTo ] x| 2 . €3 I
i 876 Jasc 240 ":500 408 B 5oy 1
2 g L rao 852 | 1 |
Ly §ect 2 50k g;i 527 R
] ! ; biz ¢ Ayl
| § <HEALHL 2 a | 7 L rosor 30 |
L__J re’é : Laxn e 1K |
LN 2003 2 jook] CURREN
;}gfs JcoNTROL [D2I-D2& |
erir/d &0 PY; - T . 145V I
3 ~oF cle |
S5 122
Acsy ! R4 11 g M2 o
VIV oo AM—
; ' RHE 1k LEll 5 7]
7080 1 00 Sav y , 8l K;g, £ ey 1
3 @ ~o— ragogu VA— e oyt I
- L + 5 -
1 - 902 # R33 i
KBFC ¥ -0 2
c/ 2K . é)
Icz
TroF brd +i5Vv
v g — cr2 [ . 75’/5’M O <
1 agy by 1 coM he L 2y B .9/:9 swD2 Fro®
At ov (@) 14 PR RN Y kil ek EI3p
- > T 2
' oz 35V L L r a o @—ISV J-° i
a v @ N [~ #7gu Lraq L, o ot Iﬂm 25x, L i 3 —
crd crs 7975 7 ¢y L7
- 2M Ic3 .
77 PFOE [
5
19 AN ~ E ~ |8t oae WIbE et 50 B4R cEscrpton
LI R = 2 = | w8 550 {Jbest 30 POWER SUPPLY
Sfu3/ %975/ A BERAw g X1 wo~ |2ed < ~ — -
Ca ropranof| 9ET 1218 .| AN | OxLAHp FRFEL Ea T bp0 8 ~ |z 8 - Jason [|FS P P |
— — [ ¥n = 5690~ A 7 /%Ad 6570 —S0/CA
N 'E B - T BT L . A [ R S R SR f P 1 |
Eu.%’“uglmw IEE-E} !F\?ﬂm Eﬁlu? :-?.EL AFFERTED) n’stsunﬂ :W J nmm:’n aomulnuuaza - szﬂfnﬂu_ AFFECIED I;T BIi& % owa mikra A




JAPAN SPECTROSCOPIC CO.LTP.

. 0.1
NS A3 1207% 120) A B | C | b | F BRI TRIFRNER O
- o I I, 79 !
2 erap
2 R —
D¢ + HroFr CURRENT LIMIT | 3A er oV 71
Fr82 R34 Sw a4 F o SF-1/12-50 a!
&, 24L 2w as _8_7 285A 1228 |
@—W\o———‘v-n W— g A $—TIT I o 4 o3> 3 {3
¢ RS L’V’*—] c27 czrl > 2
pe sy ! ow ¢ v £X Rv2 A 00 :;;40 i l ;R“N “J .3 s 54 | 1P
1 | e T | pzogu mor 47z |Tev Iw* y 5% : :
. ” Lric ow | g ou To CPU
@ T L E ¢ > 7
i ._| 42| 7c IC# [ |
102 LHeokpe MATES 50 or &Nb -7 1o
il - 3 y g
P A A >/ |
pc - Vrer w *T 21 EfdFP
F oo 7 [« |é P
R0 prd raL 7| L3l My
k Ak sw oo 1
&1k 22z R4I s A7 -3 ————> 4_ 1
c2z Fok E! Rv3 E;}_T asz L4
(t0) R2L * 4 254 RIS
2 ;F' sor R 3 2K 703 a2k 35w
224 2K 4 C24 RrEq ~~ 334 @
9_ | \ 19K { 12'2::? i Jio5
Res ] R | Ics 2K 48 |
Jrof zw +5V VOLTAYE ABd r P T2 (7P L P (Y EU6 | 7O MIRROP EXCHAUGE
026 asa et R C4E 70 _ai T sw
@ ~ ot AW Jie j ! 40, 5 /0 254 dn 1
\ | car |, LRes |3 € ity s nze
Ac fov | .{'>+. wv K E s ;'”—p’—l 10k '.,’“%f‘_f?_" re2 @
| L7004 g0 WA 25D
g 71’_ 2K £5E
7 2080 Cf‘r ~ = | as
3 KBL-02 T v
K4y i2
] aw ag SF-TIZ-50 @V.MHP+
oct am r--725A432F T ————a '0)
1 | 2w 39 | coo Jiod
LZT=aae? 330 c3? 1
ek - xr< -
JK e —‘\Nr'—i i W.LAHP : TO HROREN CAME
23 fad 2N 5/ : {3 2 540 Vil ar2 11 rod &'5:5 |
DC— 30 Wec I W DW ro0ga o
9— £ zzzﬂ o P 5 - - b4 @
GH}—ﬁ rc e s of rre
peu conpr  MA 78SE0 100
. ] 6l cogp = P ¥ ——
4 RéS ® VREF wv il s v T !, 2B
=] 3 o0 4 5 1
240 af 23k VA |
2 e xst | sok G F106
s /03 a el WS
Rk 222 b p AS SIK 22 10
ke Z25C 2383 £z oK E g 4 1 ! VLI Exiop
p: 2k ey N T2K 37
/o A sov Tr A=
Trot | __ 5 2,24 2K So¥, In
BLIOP  wiN 2083 { . .
5] 16 v.Lutp youiAgE AT] W.eatp+ ~ w.LAMP-
DC sty AT,
19, N & - £ ~ 8t oate MR TE & CLSCAPIION
19 - ) = . . .
LI % = 2 =1 wes- ¢ -8 Ubear 30 POWER SUpPLY
13 : - : & - ] -~ F.am umlzﬂn Hmu
| — [ *m 5690— Al égl 55‘90_50/6/4
- S fm gt f V% L L vl IR S SR S Y W S
Exsi!?:-ﬂlﬂ {EPL’ Ev‘m 55‘?‘\.‘ n‘,ﬂL ArFEQTL O ISRJII' :&' xzn?u’o u‘&glunn::-d" ;.tﬂq_ arrgctie J X B & owo wwmen /Z
EXTITN A B I C ¥ E 1 F | G




IS A3 (2973 420) A | B | C | D | E | F Blldrtsaamivesnl G
T

7
TLIGIC Z.3K
Wr—
'?J b
Rib ne
22k |, \ cé ,
—'H
? 8 Jon FC
TLo7
_j_o/o_ l+
5] x| rce
= ]
r4,§..2____.._
| R/S c5 Rt
— Rv?  KI "l
_PARL b¢ 1——“'_ &
roK 3K c7
- RK ol b4
BT e Wb eaIN ASL] /FE5% i
Ici3 P-EV > #5000
D2.03
j1:588

Py Y
‘5

et _ﬁfé‘f‘-_.( g |
Rrz23 o .13 | .
51K o L= 7
. A5 ARgLk - o
® ) , |
-3 €’ as~pe l »-/zv ° e apgac | |
J3e2t 7 >—--—I—-DH’V el cas g0 —r <S5
t \ A EJ x 50¢ 3 .
ET3p ) Ay = rog 104 c4 pok : 1
PN T IC/8 P Lear somHy  ctack |
1 22q /
! | 2 iy t3afo Ii ALs M I’-“ ' I
L >J o8] I Wy ) >°2 LA LS13IN cs5 _CLR I: § :
- 45 X
;4,“ PR 5 /3 | 0 : . -'C42”46 cgl I//:?ﬂ: 4
/ kel & .
P78 S M- r &3V |
L3 =
Bt a2 £ 1ﬂ||_q Icse - ’x/w/-: I
a7 e« €8 azp Hew od ) 4
z ulé 2 — — .nl,. L3.J
0 o], SECH e ot tee .
] fop 1o
g4 ADELK E@ 11> llba a2 ‘ 17 CLR o4 I 10414 ,I_ £ T30/
Skt cit : T x{ /P FLAT CABLE
rap  L3I3IN 5
19 .. ~ E ~ JBf oae RRE s BITRE OLsCReTon
", . % ~ o ~ | wes.5.30. U beat 30 AHP & A/D
W ~ c ~
B, L A =~ 8 i or:&u m L‘-(lzu.n wmo
— [ ®n 5690- A % ik |65 70502 cCA4
) a1 8 |RERE am T IET  ECES L g "5%] S S Y S W S S S S |
OO A IO Date arusoL [ECLEVIL sEmaL AFFECTEC] SauER | ame | eAsTED B0ARD HUMBER SEMUL AFFECTED _Fi DEE® owo moude /1
2%E0108-1 A B ] C T E 1 F T G



5

HHFAN DFEL THWOLURIG Canips

N5 A3 (97X 420) A | B | C |
¢ ' D
0~55" oy : ! E | FERAATREREH] G
/A RE| - LS 14N ? v ===
— KN Tk [ — f _
je>—BACK ce IC7 @C — I\g—l f“——i—"‘ip——rﬁ@lPBohmm /ci—_f_’llﬁzé—l
>—£ _PwR A
J 201 2A>IC_E—__ Hre e LHoos26 T rorames BN BN e -] '
28>— 1078 # ? l; Gert- ~kyyiz! ”j,_}’-"”—u g o—2<8
o ‘/“— F[;T’: &3 LNy B cixe |t 20AM ) b 'E =T - 3 El —3c g |
1 33>—m IC8 e ’ 45 ™ by A, es || ':'; 3T o £ wz—*t e
> a5 5 o 1 B M B s+ I A B >
1 ; . <2 17 k5 1 F—
ETS 3434 _D eESET 165,12 g 3 ol ! ~ CLOCK ,pc PARD 2§ 7 ? P . 7 ',i; |
4-4>——Em—- 103 14, Icio ” , -: 2 | & >_§_"-R_u”:5 Ic3 ; I
t5>——EP oS HE32N e AL 4"—“"’—{<5 : De ot BEOE pz |
s AL fap, oyt BT R | dnsE,, s w L |
PO s 2 opasa V0T " TaTa : o
Ic », z: 17| J
in s> —WATT 7 s " ‘:"‘* | Q%ﬂ,” _ﬁJ , B T
p sp xm urLj ! s 2 UL 305 I vF
i 2 ¢a>——FKEE L 2 TFE_ sy O @ | owruee
_@ S HALT i m2 2E8 Q1 7 17 e <4 |
] '7A>—L W l’_f 1-ER___édpp  mYWEuTE I 1 — 4 gt SEEO g i [
LI w3 He semlimEE ! | i 0GR e
'?a>———-L T £ 203 reRg al ,4 191 HE Kol o3 ’
qc> »2 183 o TF 22 | Ap ¢ s | |
A * LN — y | T s Ae  pemTp: RESET ,p2
2 >———2l’— 24 1Ic5 J’zogL‘?JJ-B—‘ FLE] .Q_L?_,” P [y | |
s IY; i i R AR T T S (R S L0 <14
- =l 141 2 £ 16f —EXR_g43 1
e { 33
PY ) d—] T— 2 4| we ol o2 pe TR T i B £255 e —BA2 g g
Z 2080 95>_2?_ _3 2 452 | N M /E2 ! i 18y 1A LEIEN , "
3 “~ A . 141 R LW A o PaE 4 i 3 1ES "“&ﬁj_—<_f5|
9c > £ s . 10 CR 4 EOC  irp gy
] oA>— &1 s 02 [s [ L —HB_ad.3 2l —edlia T Lel <9
08> 42 . . TR 261 _ELFPA Pl Y IR L et —L8& ",
A2 ” L L7l 2ee _ELr€p 12|, s & , roz 1c8 jp2 L33 20
ko o pf> L+ 2 ) zk2-LLISC U ERRTIA LT k2 —ELE0_ 9|
fm>_._.._._..d.f__ 2| v4 ¢ 2a cie € s _HLED i
ne A INER R i M4 7Lt 200 L QUL })_”:LE " RESE |:22
> 1 oo oe 1C2 t ro3 rer—RESET ke ay I
a1
|22 : 23,4
—GB— 24>——A7 ”s L1 xl, et 7 MDD 12 143 - _ti 8
’ J:'128>——41|-4'_ L2 u L "oi:: 1A 202 L83 20
/Jc>—d.?_ L, 22 Pla anl2 |
4 /jﬁ>—“"L ToRE ¥ LS 3| e L2)
fs) E] Icro
_ Yy S— V- R g "t el g2 [3l,g, HCazN 3
/3c>—43— WE 7 23 £E g s/ 1%, 0 20t |
s 13 Y, IES pz__at] , olze_lgl, z 1Ep ZEAY 13 N SCAN L
P L /82 LRET as L4l ooc @k “ 26f.205
M8 «f 5 c FE i _'_’ ? 24 JEf, FE2 Tz03
> ArS 2« & 42 "R 1¢3 WI4F
54 4 3 3 2c3 mad® _?lap  pese i RETET HC 393 $v 26P FLAT CABLE
1F3 (Y. ¥ A z v v
sE>— A7 s 2 s 102 b1z G 182 rcs cLock gy W— vt
5 5C7 473 7 ¢ B3 Mé L <ctR _ 4z2 s3v B ~
o> A? /€5 8258 faﬂ/l' G
i . N RN F ) S—
19 . N = ) £ ~ 21
5 PR & - 5 — WIRE wk Bid g oscaeron
R - c — Ubeat 30 MAIN LfF
— ] L = 7% 56 M ET)
- QRamy FHOA oD
Fi] At T ™ 56930 A APEROVED
LaQDaf AT i e gt
o o 0 N L e e % 3% 6590-503CA
A B 1 T ﬁ’ DE R owo rusrn E— el —1 ’/
. C E ' F T Z
G




L

N

&

‘ e e e
NS A3 {HTXA) Al B | c | D | E | F BESXIREsiEifr G
r J—
| /o—l W QN/OFF Aa b ; ﬂ:’ 183 F--a
Jzed | 7 P avi eEF 7] ” I
1 r—<
| § S HEAT H/T : * 2 - apg LY - <2 :
E:/a,og o~ P2 TRIG % we |5 3 " ) [z : | 7208
! 83 srapls L P ELT 24 1 prptd <2
I;>_lza_a.2&;iu jc13 ) w I |EI4P
3 !
: ¢ MLIF‘ aF3 E—Saﬂl zﬂa o '3 ™ _Fiu 0’5 I<g }
l 3 >._ﬂL/_c4 273 ouT 2 7 - 1c/8 X
3 |
| E ¢ FLT®c__ > i 5
'IEJ 2 (4 WT4D F_ | |
L—— Jr 5 . 3 X I
ET®e ¥ o <é |
RA 1 [0 ] L.-J
205 | o3 5 Bk ) o i 28 o ym MYRET [B uen 2003
1) 25 LLHIT “oh o : ’ . =1
I ¢ C.ADT mHPg L5 L4 2 . 183 FSIN 1 5 H
: 3/ T apT cs%:ms 40 |25 3 R sy EFE AT !JM?
sl X 1] 4 2p 2 _BEFOUTY |
| St ,_ML » —L“—< Ki
/Z & :: 0: el _| < csUig A [E 2] 5 . B2 ars oot | ‘2 : EISP
. [
/22 o | TR DLT YR i, T /|
-1 P;;Em_ e 7] ? . L_—
J206 1 4 — g2 - - _ -
Erd sea-s23 | LY e cio 0 GPTION
YA g, S— ] e oE 2 r
I3 ja3 22, at /2 17 | R4 REC U
: 4 v =4 3 2 B 3
! 1
_ LY RET g3 < 1 . 22 ¢ (7o n RZ, RY
- v 1o 12K o 23 &l we s 62K | Ry
r=-1 M+ § P v/ A s ne PA.0UT
Fr > 2E1 T K ¢ ~ RY oIy £3k 470 .
2> o A NS T e R )
J7 17 9] ke A 0 L5 , t6 ¥ I i) 4 £.2k
| ToH (i — ; &7
EJJP: I>—t -y Rt ¥l z N H Bl _h M o . 22 e o r B 2 2~ L7 T777 zam :
L
l : ™0 -,_-0 ,/S gLR 1CIE - 7 162, . TLokf "‘VW'—J: | £r2
Lo iz u ; c s | Erep
1
| g>—— 24 A p3legnok ” Ic2z2 —x,
l : 4 g g 288 S, all ¥ L4
Lo 7 1074 B aunT | . 28 n2lwe  po| 3 20 | li.l r--1
! s Ld
: 5>|-——’°C - p-pEdes ‘"chlfo‘r’—ﬂo % BDLT | "": "‘; ;z;f; ' f ’: T < 32
. /7 _ ] L4 | )
: : e L ST 2] kB MGD ., CLR ck S8 £ 104 2 | E13P
' 7 b u ) 24e5 A SeAw T |7 c32 ! i
Vg s—— g be oG o 1£5 i
L_‘_J - e 52T FE AME012 PC ] ret 3 !
LT3 rFo . 1 2
1CI5 SCAN \
v, oL 1A ~ € =~ Bt on WHE TR cescanton
[N ‘4& - : = | wec. 5 .30 - Ubeat 30 MAIN I/F
19 - p
P 1] 1] Wiy AN
%L, ., & - 8 ind |1A5ca Fron UMLOKED | asseOiD
— [ & 5690— A fti \ﬁ: 6570 5‘03(‘/]
f iy —e, F i
e B R R P ETTF) EZPTTTI o T | E12I 53 | 0 e £
REGIQN T A B ¥ c 1 D E ] F T G




JARPAN SPECTROS{OPIC CO.LID.

JI5 AL (297:€420) A
I B | ¢ |
r— D | E | F Emﬁj‘t A gpt-g
232> o _T402 + =2 IEER=A G
lz5-20>—4 +5v wos s ceos . Lo ios - i : 7 i<
| [ *C6 7?7 e  f /WMD_LQI_’?____ED_J_ 1 HOP . ’]T C-A
| e ™ vz ’za ! et o LY T = z o 1<
AP e syl f ez g teh Ly DISPLAY ., 420 oub ik - 2 al 7o Le 2€
54— S L ( * " <3 | 52083 [ 3¢
> s LA rrnar SORN I e 2 52085 o :
l a 4 7 TN ] <
1 | 5LED 5 5 £32 ' w 5 4 J,’_}
RTINS ! v & o
—] 122 LE res [ ‘ : ; rca i
” b
2/ £ /s 7 ? 3 g Lt
P —r P
| & ~ 7 IFF i
l g > =2 J58— 154 1N 100 PRINTER
lp s =3 153 — c3
b o 2 : ,,:,H o1 1o ii;o/ e
~ — )
, :/Z VR 1 . MrP201
a
= —128
" \ g ¢ "K'cms
_@— | g >L2ED €3 _T_ Emk S ® a¢
| 13 SEAE Pk Re 102 "_K 200 M-
16 >-LAL TR A I R P 870-GR
',5 p-Al #lae  reserS RESEY o _ 3d by
! £Ae i gE e ‘ﬁ s R
=3 AL —-i1404
|f')'>—g:i ag LIRS 8 Pﬁ'ﬁ_f—'M(r ————— /X—i{ _____ «T_“_t’é__ﬁ ICE
7080 0)'— - H <P
<:—“‘“° £27 e A, 2 g DA AB >31 Ara £ ppp
3 pe—t A 29] 2< (2 Y A2
Jaot 2 YT S A9 >30 2lg iE: Y/
2y ——dL| 3 » 3_f—<B< 2 w27 L2y HC . vz e
1 . s 2 2y EXT MEHMD w7t P YL a2
m L e < RY BOARD pu>ep>— Ltela S74pl5 <3
EYTTNLA S | G | A T EP-256 A2 >— 15, o694
T <s e "z
I — L G a »
42
Mf-_'u 7 ?”—‘(25(7 Qgssf::’vs‘qi\g A K> I Ijq -p P ;42
IcZ LYYy VAVAVAVAVAVAV, AR5 2 ol 2 e
2 pp H’mﬁ'l—\? Sotkbwlhymy ————-- 3 x 0
) s AL ? 4 / o
¥, Fyr: S o IBJC—SJ. Ry2
4 L /7 m RIT e/ 59K ks
30 : 3 ia“ Sl ¢l 4| m 2 # 108 10Kk i ] 5_1:(
— 27 . 9;_5 3;;' & B Ol 4 If; 4. 5T" ?"'—‘V‘-v—-‘=
u s p At |T€° res BAL__1dy© R ol o € R s st on
oy s fﬂ_"ﬂ 2AL L / 2 ﬂT 2 A q oz
7 st LAz 1pz POR__2
S » N y z——=1 p 18l
are L2 X KEF2 y4z (ol HEASURE] Ra c .
'?Cl'& Yec L—EBEEEI 4 Lrae p K Lpfr:'-\ifﬁl 3 Ic3 7
£ ':’; E';.S:Vr 2 a? o8 ~ ras L4 ©5/23N
5 - JAZ . "5
§z55 T crais iR A CI815 R rok
RIK
19,
. — cs3
12 PN E
! * ~ ~ |8t e
:9 . =N o ~ 9ok 4 . o WG taue BE vescarmon
9 = - . -«
. éi A -~ g g UbeA«t 30 FPANEL I/F
- jlod
3 Bt 123 (gw 5690— A m S ?’g mlm YY)
DATE YL uu‘\?:f a7 ane| & |7y r@Et—vrat R mﬁf 0 6‘ Sﬁ 0
- - [SERUL aFFECTES - - g _
£Q1D1-1 A { CTED] SAUER | 4Pf | PANTED BOARD HUAIGES S‘EELW:HW % T A ) ISO ¢ C fq
B C - [ & & Dwa suupch S '/lﬁ
E ' F 1
G




| =

| o

\

| &

SRR Lol L LI

N

[A]

&

NS A3 (237X 420) A | B | C | D | E I F BEFNTRIFAEH G
=
XA f
7&7 ors ! B il -l- =l- -1- -I- - -
LSMS‘_4£ nr A BIET ¢ f1{orn ErJ_, ! Fr QF&] RE = 14
J PRI AGT P TE T 7 -
icg XoKEYP oo, 3}4 4 UiST *ERD giTO A FILE HETHDD‘ 7 ‘ 8 q I
J I—Jr =1 K"""_'| Lf'_-'! Hf__— WNI— _1l o .l
eg £ 1wy 2p el | e
-n - - [ . - -
ner ¥ 2 “'c Icz 4 ! L ‘ [ M [ 5 I 6 4 x
, Pk oy [rci s o Jerd
'3 oc— 1 1 1]
bz < e s AT
) 15T )
fer T W T iy oy ferky ok
1 ]
- - e - t--j - —
| CoNTRoL L v 9 e | ¥ ¥
. o T %3 T o ol
1 [ i [] : [
| S —— JE— --_i -
_[ SHIFT HERSTRE TR ENTR | CifAr | ¥ | weowy
RAZ I
123 Y-KEY & SE#-ip4 =T
a3 v
123 r 2
143 - ~ 4 3
1ad - %
st —= =
ry—
Ty .
THREN N =~ £ ~ [af wn RIS v @I g Hewron
L % - . —{ B8 Ubcat 30 PANEL I/F
v [ A ~ 8 -~ JAsco i L] e (Moo
— | wm 5690— 2243 . 4 H?ﬁ ) © it 65’?0_505Ac,4
e |S6 [En. [mEr [ [ ) R Tl e | 175 | VPN |t 3
4 —~ T - I — L] — 1 -




JAPAN SPECTROSCOPIC CO.LTD.

JIS A4 (210X297) A | B | BRI IXIKXXEF C
T¥ENo aft 128 TEICE A 2E| &8 | TUARE—UFTN @A
MODIF ICATION| DATE SYMBOL | E.C.LEVEL SERIALAFFECTED |SS_UER APP PRINTED BOARD NUMBER | SERIAL AFFECTECD
— | 8 5690 — A
19 LA ~ B ~
19 N ~ c ~
19 1 A ~ D ~
19 1A\ ~ E ~
1
— P 5ol L?654321J
PAAAAA
3| £ 3 % X 3
NEARARIPRS
®f & S| o
________ P o
[ N
| N
| ! ct
.2 ey 6.3vl
D — | e
| —©)
| l
| |
< Z 2080 | |
3 ®
] ‘ o |
| |
& | |
— (%)
| o
4 | |
| |
| ©
| 19
5 BN
B} pave WHE NAME B8R OESCRIPTION
1986 T - U beat 30 PHOTO SENSE SCAN
1357 & B &3
LIAS.ED 047; ENOR CHECKED A%pgovsn\ 6 5 ? O _ 5 0 5 C A |
B3 |2 X | m——

.$-20101-2

A I

B ]

C



as

IS AL (/N Aet A | B C | D | E | F EmﬁﬂIﬁH*iﬁ%ﬁ‘t G

- -
12953 .
e 14 39 'l__,_;__:huerhm © D s czera UTD DY
B Y] vfimm g g Hx 8 cm; ; 19| mapen ccmgﬁt Z B pag
FHL s ! 3/ AR n, R4 AR 2 A 3 ul
oz ¢ [« % 29 cAfl b A o pul m| s s FARS) AT 4 %
™7 5T 2p  car6 5, 2 CAIS 4 e gl H TN
w D2 ® bl Y] _ CAIS e e 5 PRAIL. ¢ CAIE 3 i'l‘N‘P]h o A5 6 5 !
1 WAL = WAT b cAld qz D] ' RESE : ) _-‘J' f] /ZJ_ 2 QB.B'_'LG }
RESET 4] | %o &7 15 cH3 3 ] ? IQEQ g '3 IC|8 % CAI3 ¥ Pﬁ[s
] L 4 AR oY ISI588 & S5 g AlaH @R |12
| | an 2L AL R /
e I ATAL | 20 AlO_ (23 ﬁilﬂﬂ K =103 Pﬁ:} b 15 BERE g x5) ouT MAp - FARR] | |
!8.4‘32/(2'28?# a ¥ /8 AR 143 i FXIS 3 K AB(s2 204 Al 13 H—b‘i E |4 A
e : EXTAL 17 AT agis 6| ¢ pEl 1 Az | _plt> Gils chPp
,-F‘[sc?fo X B AG RSTSW |3 £z [ pEO 4 118 p7 Y PALY
----- o = . S
: ! 148 143 L a
2 k22, XA@RT ™ 670 T
 ma 2SR 4 A3 A heg Y | ts8d v 24 2oz SE2 £A
. 3 X2 W sy o A2 L d Pl b2 | BSELL
4 : e |2 3 — 7L I '
J l + _s—2T% Bt 0K jAZ. 2 sl®wrl | calg
¢ v b A8 MWD CAIZ
’3? D3 3;“ A A LT
g . p2 - ] N PALS
9 4 r[q-tm’zf o D 2 O T
P—‘L—p Fa = b 6’?0°
—— e R S 1 4]
‘2§, WIS | i?—ﬁm D2 IG5
e | kS JIo
ks 1902 N
Mtr? TRXSI R R (43“;'8
tad 102 ;J;,:‘;ro_a Vee 2 y¢
' ot ,_J? f_‘i‘rND
{ HREd 17I825-G-
5  JoRO
4 AE RXS T SIRAL KEY BOARD
1 4 DPREBG B 41 HAL
y apd & yed [P
4&|  PREQI 59| 78 BAR 1o,
*  1END[ &) 7 ST
HD 6430~ RIF8
5
19 ~ E ~ |8t mre - WHE s DI E DEscupTan
19 ] =~ ° ~ | nRd. {2 .20 . LM }3 (BAOKIL
I9 I ATy o - hERL ~ [P .L:.Z;]]; B ~ nﬁST,‘D;; B?” - AI mARD )
~ :] ~ OAAWy FHOA i ixl O AP © N . .
e 5590-3173 Al T~ Jasco ?g ﬁm 654|—580Cb 1.
Eee S E.'" E'!E- gﬁt AFFFriEoy e?fcn. ilwu 'er::uglmrw( gﬂa AFFECIED Emﬂ*’ '?L z/ m- iq'm :«mazln E—— /‘}_

T A B i C L D 1 E 1 F T G




/7

=Y

JAFAN SPECTRQSCCOMC CO LT

2 A3 (27X42M A | 8 | c | D | E | F BRI TIRixNER G
’ o Y - Land . - — —
|
ckaers WAL cxze05 S
ek A4k 11y — £ 1N
PAS 2|7 bl PROMCS A Al
pAIb_~ 2| i 3 Az 3]
' AsH 3] : Lo PAIG 2T - 3 TS ORI X
Al 2 A :1 OUTDTR
I3 i 2 0 ] ) ¢ B
= I SR = T
5 k) 28 VBT 1
- R N P e
A3 9 7 eypi‘r_} R ) W% CAS@ i i
A2 o X Wi 3 A 12
:,. 9 13 1A JORG 13 /0
AL iy ) L
2 2y (o) | MBBHAA eyl AD ¢ DECODER
S gy
1 _
‘ p2 K5 2] Nz DSR R0z
— pa 7 ig 23;} /f M(vrmm ng g A= " fz VBT MB 'H-, Ji
3 g / —-J2L D 2 / i
gz zlo g?'; 2%) ;g Dgf {4 S Y222 ¥B 5 5 '_3 P
b6 (13) o =te, 2 BAT.
BT 2Vpy (i 7 HBMSh —_— qu_’{ & 154588 / OV
OS5 22 T (20) — 10} HFP SHL Bl RTC D6 '
A0 2 a0 @) j; Ao H'ﬁs 2! 1n/825-3
= 21| o fﬁi i T
2060 | AL 7 2 Al s W W2 lal
. 3 AT @y x:; m : P
A2 g L.\ A— 1
- PAD 2% :B(;?) w k2 Al ’-M
7 f‘ﬁﬁ—i}ﬁﬂ en = AC
51 { af %‘F{ aﬂ
j»—o-o—ig— Wee)(z)
‘o‘}i""“’,}ﬂ‘”’_‘i—‘sm w)
TC SOCKET 32p (28F) X BT s
+y TS a
Cl3Is
. 5\% 10K
w) EAL ™ spdp2
19 s & -~ E ~ |Bft o WA R s B cescanton 4
R - o =] w1219 | STD.BD L MAIN BOARD  (BA0I4)
L J AN - 22498 8 = L*(t;:te pol=
— | 5690~ -A - 654—! _58 OCB
T ar 283 |gEEs am REC| AR |7 b ES—vr [gm 5 Pt R A
SO0 ICATIOM batl sTueoL [ EELEVIL CEAAL afficTED] SMER | APR | CRaTE0 BOARD AR SEMLL ASFECTID X 8 & ow wousga 4
S-£0151-F A B 1 C ] F T G.




[ s

JAPAN SPECTHOSCOPIC COLLTR

15 A3 (27X 420) A | B | C | D | E | F B_IE@?_'EI%‘*‘Q@ 9‘
' MB 51256 —12PS2-G-BC %8 /iL
AZ 2, Yq- clAD - - L — L - - - = — — L— —]
e 3p 7 iy 4 4H 4 H HH H H H HHH BH H H
A4 s 7 e H O H O H OB o 4d4 H H H H H H O H O H
AL_¢ [z A0 0 0 0 0B 3 g BH BB 8 3Hd8E B
ro n f—!i — —1 — — 1 —1 —1 —1 1 — — 1 — — —
A2l ais a0 00000 B EHHABHAHAHO
! AL 1% 1z 4 4 H H HHHHAHHHHHBHHH
1 5=, o O o e e s s o s O o O s
o B «d H HHHHHHHBHHEHHBEHARBHE
Az *a“ﬁﬁ wA"0 O O 00 0B B H H 0 0 0 QO
7 raS &) || | ] [ ] || L] | ] Hnl || Hn
B 2 mewss] O O O j — pi e P B B P 2 P51 o,
Pﬁ fz e | |3tb| fress| | pes| foz) bein| lwo| |mg| Jud | || [wb] |wS| |4 o] 2
}2 10 ;E:Z’] pg 2[6 3¢ 28 3 [ A& [F 28 2 LY Y L Y 2 Mpe; 2[¢ p2
— PAL._n_ LY | 26
AT 5 b2 | o5
B ¢ | 23
e, ABAT 25 | | p2.
bs | L2l
POUER SOPPLY o7 28
7 | ST 48 >
] 5% ;:xig
o é &1 [leowr
GNP 2:
O
R
[~171§285-0
r Jl2
4
5
9, . & - E =~ |81t par AE raue AR g otscawim
R - o =1 sg-2-20-| STD. BD LMAIN BOARD  (BAoi)
N . PE R R T M. [P
— | n 5690~ 2275 A| |~ heco ﬁ&h 654' _58OCB
5Eh. |an [Ea. [mmzs TN T T) EOPICTEReet I T | 1753 Vo 20D
REQIDN | A B_ 1 C | D 11 E 1 F T




<’

-

N

L off

IS AJ 12974201

JAPAN SPECTROSCOPIC CO.L

F BAXXTIREABE G

SAHE
kS
J1

- SAME
AS

J

J6

SAME
AS

T

J5

SAME
AS
I

J4

J3

SAME
RIGHT
(e~ BD)

B8il-060H70S

SAME
RIGHT
QCmED)

§811-060-703

gz

143

ERES
B

—————

!

LS

o

il

el

B} parc

wghe (2. 20,

WHE

STD. BD

BIRE CESCAP I )

LMAIN BOARD

(BAOI4)

227>

*lw|O|olm

5690-2273

|~

¥k an
pare

ey it

]

TELN

fooiviy

AH

“F AL AFSECTED

AL 1 AL ST
n

PRsED BOARD 51 N

SN MFECIID

JAsco
Bldxare

i CxED

Ale

Fu

6541-580CB

BEET O ranen

~EOIBY 1

»|is |-Ba}>;-

c I

D 1

Fi B L )
gix/ﬁha,
E [

F !

4
a
G



v/

JAFAH SPECIRQSCOMIC COLTD.

. A | o C | D | E | F  BEmSXTEiERas
100|170 !
Uk 0tp- 101 1 Par Pt Az Az Mz 284
A £R2 1t 4 1t i Il i i i 1" ”‘P‘?
7B & Dl 15 has |5 12 1d 12 12 2 12| 2 e
nc (DZ I¥i D 3 13 P2 i3 13 13| | (3] i3 &) 3 p2
24 <_QZ 4 g] b 15y 15 15 1% |5 5 ty o
28 <D 13 7 1 o4 L il 14 16 % 1 [ D%
oC &Ls i 1c9 2 Ml ¢? & |17 17 /2 17 I
qa B8 12 By 17 2 i f il I/ 18] e
a8 227 al gl i ] ] 0] ] 1 1
N
: E_?’ﬁt’_m .
aC :&EE“; m.—ﬂoﬁ —— I =LY - 2 | 22 | £ e 512
LAB 2 8 1AQ 0 10 e 0 0
qC o 512 |__{o] 0 10 {0 pp SKFAH
10A 2’” d HCR Al 9 Al 9 -1 9 .__3_ i i vi P\f
0B ¢4z 4 tb] 1A o |2 i |__£| L 8] g ilx
foc ¢A3_J] 5L IAS 2lpa 7] 7 |7 i y) 7 T3
A Py 3 D 47 1A% b 4 & i I I3
S r M — —= —& — A
18 €821 DL 1A £es iy 5 i 5 5 s Slhr
PYPIIR’ ] AT 3 an 3 2 3 2 3 3 3 an
| r,
op = T lgle sl 1< | 02| I3 | g Ted | Ie 5 | 4 IC6 | T As:c_é’m‘—]. Wit
; ! =4[
¢ 2 g Iptt—=ti 24 " o X x4 2 T e R
DA \r \ i - 21 ) af 1 af 1' af 3| A0
;3 L5, przdl == 2) |33, 23 23 a3 iy
e ds 8 [ I 1812 = 2 2 2 2 2 2a2
el e e e [ e S e o R o
148 \,md- ' 12| 1A% a4 27 27 17 21 al 27 a Pl
Az _§| S [ [TATE
14 €52 ' - Lag L ! — ! !
' B &5 Yo T
' s u;_}_) Io :4.,_;_’ Tzo | Tao /%7 20 ] T ZAMES AN
1
E s & II::: o & /J-’T 57 T &3 A_’T osE rbT &$E o 2 -
5 /_“___§ 14 ’ 57 ¢
4p ¢ED 1 z AT WS [y o pi_E8 T 3
5B 2 2 IAG Al 25 ypE 51 Ml
: TR A5 AR 3., pha <2 1
@ B [23 my / A4l bk T53 32
p AL 4 2 T T -~
1sc &2 3 1A2 p? 81, glz. P7 6.5 L T35 oK. R| 1mzE-3
158 EA:T 2 Iﬁl b2 j2/nICi4 D 12 716 12 _Csé SR
154 (_'Lﬁ_ Cragps 1 148 Bl 4y 2 f 2|y 2 ¢s7 PEA |
sV 10693 Mg ool s PO 1)L e e
D1y Paces 5k 20 T
' R Uo7 Ba PIR HelTy CK2605
4ND 7D g»ﬂf 017 |s¢ RERPT uovs
1&n
——e A ~ B ~ IR DISE CEscasrn
v L | A [RTTA, ~ 0 ' o
ST - SELRE Stamdard, Banel 6OP ROM BOAED
LA VsemecacTtd]l = R SR MM [Bi 65| —EnLCy
— T 5690— . ' - a N ' - B -
3(;!'2&'0-. E:’[ :-?w. thllsf t%ﬁ‘ AFFECTELR ugsga' ni-“ Z-I.Jl;:m’i:;‘il’-;" ;!.E._ WTLETED ] %wﬁﬁ/ ﬂ I\Q ﬁ}j’ Ig,ﬁliﬁjm -Ieu»s;- ' ’ ! ' ! * ! ]/1
S ECICT. A E ! F I C

B ' . Cc '








