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Thank you for your purchase of the Shimadzu Recording Spectrophotometer UV-1601.

The UV-1601 is a newly designed instrument equipped with all of the basic spectrophotometer func-
tions in a compact body. The UV-1601 can also be applied to a variety of analysis using our optional
software, available on IC cards.

In order for you to fully employ and effectively utilize the functions of this instrument, it is recom-
mended that you carefully read this manual before using the UV-1601, and thereafter keep it close at hand

for future reference.
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Parts Inspection

This instrument is shipped with the following items. Upon opening the shipping container, confirm

that all of the listed parts are accounted for in your shipment.

3
@
Table 1.1.1 Standard Contents %
_ Description Part No.. Qty. . Comments 3
1 Spectrophotometer 206-6701¢0 1
2 Standard Accessories ' ' 1
(One of the following) '
For 100V, 120V sites 206-67099
For 220V, 240V sites 206-67099-01
2-1 AC Power Cord | 071-60814-01 1
' or
071-60814-05
2-2 Fuses 1 072-01652-22 2 4.0A (for 100,120V)
or
072.01652-19 2.0A (for 220,240V)
2-3 | Ground Adapter 071-60803-01 1 (for 100,120V)
3 Operating Manual 206-96062 1
(Installation & Maintenance) |-
4 | Operating Manual ' 206-96064 1
I-1
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1.1 Parts Inspection
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Fig. 1.1.1 Standard Contents

[NOTE] A thin protective film has been applied to the surface of the keyboard. This film will not
be a hindrance if the keyboard is used with it in place, but if the film begins to peel
during use and makes the keyboard difficult to see, peel it entirely from the surface.

1.2
I - 1600 SERIES I



Installation Site

In order to fully utilize the features of this instrument and to be able to use it for a long time in a stable

condition, please install it in a location that meets the following conditions.
Any deterioration in function or mechanical damage that occurs as the result of use in a location that
differs from these conditions will not be covered by the warranty, even if they occur within the

warranty period. Please take care in advance.

uonejesy]

Room temperature during use of 15 to 35C.

Qut of direct sunlight.

No strong vibration, or continuous weak vibration,

No strong magnetic fields or electromagnetic fields. .

Humidity of 45 to 80%.

No corrosive gases, or organic or inorganic gases with absorptivity in the ultraviolet range.

Low amounts of dust. - -

The dimensions of the UV-1601 are. 550mm x 470mm x 380mm (200mm at closing LCD
unit}(WxDxH). The minimum floer space required for installation is 700mm x 560mm (WxD). In addition,
do not place anything in front of the fan on the left side as it may hinder ventilation.

The UV-1601 weighs 18kg. Install the unit on a flat surface that will support this weight.

1-3
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Connecting Power

1.3.1 Power Supply
The power consumption of this instrument is 160VA. Please use a power supply with a capacity of

160V A or greater. The allowable voltage fluctuation range is 10%. If the voltage fluctuates more than 10%,

please use a voltage stabilizer,

4
£
B
5
o
]

1.3.2 Ground
The power cord for this instrument is a 3-wire type which includes a ground wire. If the electrical

outlet is of the 2-wire type, be sure to ground the instrument from the earth terminal of the power cord or the

ground terminal on the left side of the instrument,

1.3.3 Connecting the Power Cable
(1) Check to see that the power switch on the unit is OFF (so that the O is pushed in).
(2) Check to see that the voltage setting switch display is the power supply voltage being used.
If the power supply voltage displayed is different from the one being used, use a standard screwdriver
to open the fuse holder lid, remove the circular plug and insert the plug in the position that dispiays the
power supply voltage being used. 50Hz and 60Hz are common. (See "3.5 Replacing Fuses” for how to open
the fuse holder lid.)

[NOTE] If the power supply voltage being used is 220V/240V, the fuse should be a 2.0A fuse.

(3) Insert the enclosed power cable into the power connector on the left side of the unit.
(4) Insert the power cable into the outlet,
(5) Turn ON the vnit power switch.

The circular plug and two

fuses are mounted inside.

Fig. 1.3.1 Voltage selector

1-4
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Installation Function Chec'k'

Onée installation is complete, check the function of the following items. In the event that a function(s)

does not fulfill the specification listed below due to a shock during shipment, immediately notify the nearest

service representative. =
1.4.1 Baseline Flalness E-
Procedure 5
u o
Table 1.4.1 Procedure (Baseline Flatness) s
Step Operation, Monitor Display Key Operation
I | Turn ON power (Let sit for 30 minutes after automatic initialization)
2
Mode [[530.0na] @.0004 ]
1.Photometric
2. Spectrun
3.Quantitatjan
4. Kinetics
5. Multi-Component
6.0ata Processing
7.0ptional Progran Pack
g.Utilities
Input item Mo,
|
3 | Select "2. Spectrum™ 2]
Set the measurement mode to "ABS” Enter [1] until
(Absorbance mode). "ABS" is displayed.
5 | Setscan range to 1100~190nm [2)[1][1][O][ON(E]
[LI[9][0][E]
6 | Set photometric range to -0.01~0.01 Abs, [31-11011. 1[0I[1]
(EJO)[ J[GI1]IE]
7 | Setscan speed to "Slow™. [41{41(E)
Spectrun [i100.0na] 0,300A |
1.Meas, mode ABS
2.Scanning range: 1108 nm ~ 198 nn
3.Rec, range -0,01A ~  0.01A
d.5can speed Slou
5.80, of scans 1
§.Display nede Sequential
[nput iter Mo, (START to Meas.)
BaseCorrMUal {Cur vilSwrint |05 aeFaram
continued.
1-5
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1.4 installation Function Check

Step Operation, Monitor Display Key Operation
{F1]
[START/STOP]

9 Perform baseline correction.

10 | Start measurement.

i Syee ~ [i700,0m[ 0,000 ]

]
g
=
o
=

-0.014

100.6mn  ( 109/div)  1169.0nm
Eat Tranc S avCur ve
12 When baseline measurement restarts, press the [START/STOP] key
again. When you press the [RETURN] key, the process will return to
Step B. At this point, press the [MODE] key to return to Step 2.

Normal Specitication
Baseline flatness should be within £0.002Abs, not including shock noise.

1-6
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14

Instaliation Function Check

1.4.2 Wavelength Accuracy
Measurement Procedure
Start from Step 4 of the "Baseline Flatness" procedure.

5
Table 1.4.2 Procedure (Wavelength Accuracy) %
Step ' ' Operation, Monitor Display Key Operation %‘
; Set the measurement mode to "E", Enter [1] until "E" _=
is displayed |
2 Set the scan range to 660-650nm. {2}{6}[6][0][E]
[6H5)[01[E]
3 Set the recording range to 0~150E [3IHONEI][5][M[E]
4 | Set scan speed to "Slow", {4){4){E]
5 Set the gain to 3. [71[3][E]
[ Set the light source selection to the D2 lamp. [8]1[2]{E]
7 N Srecteun ' [ 660, 0nn] T.4E |
1,Meas, node : E :
2.8canning range: BB ne ~ 650 nm
3.Rec, range - BE ~ 150
4,5can speed : Slow
5.No, of scans : 1
6,.Display mode :  Sequential
7.Gain 3
8.Light Saurce : D2 lamp
Input item No, (START to Meas,)
BaseCur: Qg four ol dint IR E A i _
8 Start measurement.. [START/STOP]
Spect [ 666,60w[  1,4E | _
158K | - .. 1
{ 20.0
/div) |
OE
659,0m ( 2/div)  660,0mn
Ext Tranc iy
continued.
1-7
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1.4  Installation Function Check

Step Operation, Monitor Display ' Key Operation
10 | Perform peak detection. [F2)
E‘ i Feak deteiting
g A E A E
=y 6%.1 ) 83.1
= 652.5| 2.1
3

12 | Find the difference between the wavelength of the peak found and

656.1nm.
13 Return to the Parameter Setting screen. [RETURN],[RETURN])
14 | Set the scan range to 490~480nm, [2)[4][9][O][E][4])[8)
[0][E]

15 | Set the recording range to 0~30E. [31[CI[E](3][0I[E]
16 Spet e [ 490,0nn|  6,8E |

1. Meas, wode : E

2.Scanning range: 490 nm ~ 483 nn

3.Rec, range : 0E ~ 30F

4,Scan speed . Slow

5.No, of scans : 1

§.Display node : Sequential

1.Gain 03

8.Light Source : D7 lamp

Input 1tem No, (START t to Meas )

TR ISIIE crpltnt TR

17 Start measurement. {START/STOP]

continued.

1-8 :f
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1.4 Installation Function Check

Step Operation, Monitor Display Key Operation
18
Specteun | 490.0nm!  6,8E | 5
; *
30E g
Y
5
3
( 5.0
/d1v) “A
E|
430,0nn (" 2/div)  499.8nm
19 | Perform peak detection. [F2]
20
A E
486.4 | 157
I L
21 | Find the difference between the wavelength of the peak found and
486.0nm.
Normal Specification
Within £0.5nm
1-9
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Chapter 2 Construction
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Exterior View

2.1.1 Front and Top Views

g
3
g

Fig. 2.1.1 Front and top views of UV-1601

@ LCD Unit
This displays the operation menus and measurement results, etc. This is a 320x240 dot resolution,

backlit LCD unit. You may adjust the angle and intensity for optimum visibility.

2 Keyboard
This is the input component for giving operation commands and numeric values to the instrument. See
2.3 Keyboard” for detailed instructions.

(3 Sample Compartment ,
This is the component in which the sample being measured is set. See “2.2 Sample Compartment” for
details. _ _

® Sample Compartment Set Screws (knurled thumbscrews). These are screws for fastening the sample

, compartment unit..

® LED
This lights when the power to the unit is ON.

2-1
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2.1 External View

2.1.2 Left Side View \

N

O
g
5
§
:

Fig. 2.1.2 Left side view of UV-1601

D Power Switch
This is the switch for turning the unit ON/OFF.,

ON: when I is pushed in.
OFF: when O is pushed in.

(@ Voltage Selector/Fuse Holder
You can switch this between 4 levels (AC100, 120, 220, 240) according to the input power. Use two

4.0A fuses for the 110, 120V range, two 2.0A fuses for the 220, 240V range.

@ AC Power Connector
Connect the enclosed AC power cable to supply power from an AC electrical outlet.

@ Ground Terminal
This is the terminal for connecting to ground. When using an ungrounded power supply, you must be

sure to connect this ground terminal to ground.

2-2
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2.1 External View
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B i | g
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L B e T
Fig. 2.1.3 Right side view of UV-1600
@ RS-232C Connector
This is a standard RS-232C interface. This can be used to connect an optional printer or a computer
equipped with a standard RS-232C interface.
(@ Attachment Connector (YO I)
This is the interface for connecting the optional “Auto Sample Changer (ASC-5)” or “Cell Positioner
(CPS-240A)" accessory.
(3 Attachment Connector (/0 2)
This is the interface for connecting the optional “Sipper 160™ accessory.
@ Attachment Connector (I/O 3)
This is the output interface through which temperature settings are transmitied from the UV-1600 to the
temperature tegulator when the optional “Thermoelectrically Temperature Controlled Sipper Unit
(TSU-2200)" accessory is installed.
(& Printer Connector (Centronix}
This is the interface for connecting an optional printer.
® Expansion Board Slot
This is the slot for inserting expansion boards, such as the analog output interface board, etc. Normally,
2-3
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2.1 External View

the slot is covered.

@ IC Card Slot
This is the slot for inserting optional IC cards (Data Pack,Program Pack).

Eject Button

This is the button to press on for pulling out a inserted IC card.
@ Contrast Adjustment Knaob

This adjusts the contrast on the LCD unit screen,

O
g
g
g
:
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Sample Compartment

O
Q
a
5
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=

Fig. 2.2.1 Sample compartment

(@) Cell Holder
The cell holder for the rectangular 10mm light path cells has one sample cell holder and one reference

cell holder.
@ Cell Holder Set Screws
The cell holder can be easily removed by loosening the cell holder set screws.
@ Cover, Sample Compartment
When using a flow cell, etc., holes are needed to pass tubing, etc. through. Therefore, this "Cover,
Sample Compartment” can be removed and exchanged with different types of front panels.
(Please refer to Chapter5. "5.5 Removing & Securing " Cover, Sample Compartment”)

@ Multi-cell Holder Drive Connector
This is the connector for driving the optional “Multi-cell Holder” accessory.

2-3
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Keyboard
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Fig. 2.3.1 Keyboard
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(D START/STOP Key
This is the key for starting and stopping measurement once parameter setting has been completed.
@ AUTO ZERO Key
When you press this key, the current wavelength will automatically be set to 0Abs (100%T). Make sure
“that prior to sample measurement a blank cuvette is placed in both sample and reference sides.
3 GOTO WL Key’
This is the key that is used to change the current wavelength,
@ ENTER Key
When you enter a value, press this key after the value to set the entering value.
® Cursor Keys (<i(-),0>) )
Use these keys to move the cursor in the LCD screen left or right. The left cursor key can also be used ,
to enter a negative (-} value when entering numeric values. :
(6 Function Keys (F1 through F4)
These are the keys corresponding to the functions that are displayed at the bottom of the LCD unit screen.
() RETURN Key
Use this key to return to the one preceding screen from the current screen.
MODE Key
Use this key to move from the Parameter Setting screen to the main Mode screen.
PRINT Key
Use this key to output a hard copy of the monitor screen.
@ Numeric Keys _
Use these keys to enter numeric values,
@ CE Key
Use this key to clear a numeric value entry error. When you press this key, the numeric value which has
been entered will be cleared and then you may reenter the appropriate value,

2-6 |
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Light Source Compartment
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Fig. 2.4.1 Light source compartment

@ Deuterium Lamp (D2 Lamp) _
This is the ultraviolet range (190nm to light source switch wavelength*) light source.

@ Tungsten Halogen Lamp (WI Lamp)
This is the visible & near infrared range (light source switch wavelength* to 1100nm) light source.

* Light source switch wavelength
The light source switch can be set anywhere in the range from 295nm to 364nm in 0.1nm incre-

ments. For details, refer to the “Operating Manual ”, Chapter 10, “10.2 Setting Instrument Param-

eters”, <4, Light Source Switching Wavelength>.

2-7
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Photometry System

2.5.1 Optical System

A schematic of the optical system is shown in Figure 2.5.1.

D2 : Deuterium lamp w : Window Plate

WwI Halogen lamp MI~MS5: Mirrors (M3 is a half-mirror)

F Filter L : Lens
g Diffraction grating Sam : Sample cell
‘& 81 : Entrance slit Ref : Reference cell
§_ 82 Exit slit P.D. : Photodiedes
3

——
Mi

Fig. 2.5.1 Schematic of optical system

The light coming from the light source (deuterium lamp D2 or halogen lamp WI) is reflected by
mirrer M1 and then enters the monochromator. Light source switching is entirely antomatic, with the |

instrument selecting the next light source according to the wavelength.

Deuterium lamp: 190nm to light source switch wavelength
Halogen lamp : Light source switch wavelength to 1100nm

The light source switch wavelength can be set anywhere in the range from 295.0 to 364.0nm

(default setting: 340.8nm).

2-8
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2.5 Photometry System

With the exception of the light sources and light source mirrors, the optical system is constructed
so as to prevent exposure to dust and contaminants.

The monochromator slit aperture is fixed at 2nm.

The diffraction grating comprises a 900 line/mm aberration-correcting concave holographic grat-
ing made originally by SHIMADZY, realizing a monochromator of simiple construction and with little

aberration.

The light coming out of the monochromator passes through a stray light cullin.g filter F and
strikes the mirror M2 and is then split by the half-mirror M3 into the sample-side beam and the refer-
ence-side beam, which then pass through their respeciive cells and strike the detectors (photodiodes).

The relationship between the positions of the cell holders and the beams is as shown in Figure 2.5.2.

The image of the exit slit S2 appears near the cell position in the sample compartment. The cross

S
3
@
c
3
o
3

section of the beam on the image plane is
Width approx. Imm Height approx. 10mm
Since the beam cross section is wider than the above value at the front surface of the cell, when
microcells (the width of light- thwough window is under 2.0mm) are being used, please order the "Mi-
cro Cell Holder with mask * (P/N 204-06896) separately.
Whenever possible, please use black celis for the microcells, as they are minimally affected by

scattered light.

Cell Hoider

/
/ Light beam

20

3

Fig. 2.5.2 Positional relationship of cell holder (cell) and light beam

2.9
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2.5 Photometry System

2.5.2 Electrical System
A schematic of the electrical sysiem is shown in the figure below.

The center of control is the microcomputer (CPL), which performs all conirols of light sources,

switching of light sources, filter switching, wavelength scanning pluse moter, LCD monitor display, key-
board and printer, RS8-232C interface etc.

§, After the sample-side beam and reference-side beam are picked up by detectors (photodiodes)
g and converted into the voltage by pre-amplifier, The signal is then fed into an A/D converter and
g finally read by the CPU.

3

On energy-measurment mode (of spectrum mode) only the signal from the sample-side beam is
read. in this case,S/R switching status is "Normal" . If the status is "Reverse”, only the signal from the

reference-side beam is read.

Befemrmee [ AD
R — L~ Cl
Detector  Pre Amp. (R) [Gain Amp
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Fig. 2.5.3 Schematic of electrical system
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Chapter 3
- Maintenance & Checking
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Daily Maintenance & Periodic Maintenance

(1) Cieaning Sampie Compartment (Daily)

When handling large. numbers of liquid samples, check the floor of the sample compartment for
spilled'solution samples. Wipe up spilied samples immediately. Please be aware that if spilled samples
are left, they may evaporate and the vaporized gas will fill the light path in the sample compartment,
corroding the interior and causing inaccurate measurement results.

{2} Checking Baseline Flatness (Monthly) '
Inspect the flatness of the baseline according to the procedure in Chapter 1 “1.4.1 Ba;iéiine Flat-

ness”. If there is an abnormality in the baseline (the curve is greater than +0.002Abs), correct the
instrument baseline according to Section 3.3, (5) “ ‘Instrument Baseline Cormrection’ Procedure™ in this
chapter.
(3) Checking Wavelength Accuracy (Monthly)
Inspect the wavelength accuraéy according to the procedure in Operating manual, Chap- -
ter10"10.2 Setting Instrument Parameters” <7.Instrument Maintenance & Inspection>. If there is an

abnormality in the wavelength accuracy (the peak wavelength shift is greater than .5nm), contact your
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Service Representative.
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Initialization & Error Display

When the power switch is turned ON, the spectrophotometer performs various checks and initial set-
tings in the order shown in the table on Fig. 3.2.1, and if everything is normal, initialization is completed
after about 3.5 minutes. Each step will be highlighted in the display as it is completed. If a step is properly
completed, the star next to it is also highlighted. However, if any kind of abnormality is detected, initializa-

i tion of that step is interrupted without highlighting the star mark. If an error message is displayed, inspect

| the instrument according to the check point items in the table. I the problem is still unclear, contact your

Service Representative and describe the displayed error message.
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Fig. 3.2.1 Initialization screen
Table 3.2.1 Initialization and Errors
Display Description Remedial Action
1] LSI Initialize Initialize each I/Q Try turning the power OFF and then ON again. If
2| ROM Check Check program ROM the same error occurs again, contact your Service
Representative.
3| RAM Check Check memory Try turning the power OFF and then ON again. If
elements (RAM) the same error occurs again, contact your Service
Representative as it is possible that the backup
battery is dead.
4 | Filter Origin Detect reference posi- | Try turning the power CFF and then ON again. If
tion of filter the same error occurs again, contact your Service
Representative.
continued.
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