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CE MARKING GENERAL INFORMATION

To our customers in Europe: RE:RT3108N/RT3208N/RT3216N
RECORDERS

These products are in conformity with EMC Directive
89/336/EEC. ‘

Conformity specifications

EN55011 (B)

EN50082-1 : IEC801-2 (ESD)
IEC801-3 (RF Field)
IEC801-4 (EFT)

. EN61010-1
Caution:

In order to meet above requirements, all the amplifiers
or options can not be used at this moment although

we are making every effort to improve our product items
and following conditions at this moment should be met
for the requirements.(as of January 17, 1996).

1) Do not use other input units than the ones supplied,
which were shipped before December 31, 1995.

2) Input units, which meet above requirements, are:

DC amplifier unit RT31-144 with safety connector,

F/V converter unit RT31-146 with safety connector,

Zero Suppression amlifier RT31- 145 with safety connect,
Floating DC amplifier unit RT31-147 with safety
connector,

RMS converter unit RT31-149 with safety connector,

DC amplifier with fine control RT31- 148 with

safety connector.

Event amplifier unit_RT31-110,

* DC Strain amplifier unit RT31-111

Note: Charge amplifier, Thermocouple unit and same
input units, but different models can mnot be
used for CE conformity recordder at this moment
(as of January 17, 1996) although we are
improving the specification to meet the
requirements.

3) Specified input cable(RT31-162) should be used
instead of the cable 0311-5158 mentioned in this
operation manual when using DC amplifier unit (RT31-144),
F/V converter unit (RT31-146), floating DC amplifier
unit (RT31-147), zero suppression amplifier unit (RT31-145)
, DC amplifier with fine control adjustment (RT31-148).
and RMS converter unit (RT31-149). '

4) When using event amplifier (RT31-110), specified
logic probe (RT31-163) should be used instead of
RT33-120 mentioned in this manual.

* % ok ok ¥
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SECTION 1

RMS CONVERTER UNIT
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1.1 General Information

This unit can not only convert a sinusoidal wave but any waveform

other than a sinusoidal wave into a true root-mean-square value.

The voltage of a sinusoidal wave can be measured up to 350 V AC in the
range of 500 V rms/F.S.

In the case of a waveform containing a pulse, if the crest factor (the
ratio of the peak value to the rms value) is greater, this unit can
convert it into a true rms value, even 1f the peak value of the pulse
is high.

In the range of 50 V rms/F.S., crest factor 8 is obtained. Therefore,
a waveform, whose peak value of a pulse is up to 400 V, can be measured.
In addition, the AC coupling mode, which can eliminate the DC component
of an input signal, is provided.

This unit can also be used as a DC amplifier.

Two types of the RMS converter unit are available; one is an RMS con-
verter unit with double-deck binding posts (RT31-141) and the other is
an RMS converter unit with safety terminals (RT31-153).

Caution:
If a voltage, which exceeds the following allowable input voltages,
should be applied to the input, this may cause failure.
This unit must, therefore, be used on condition that the voltage to

be applied is less than the allowable input voltage.

Allowable input voltage Input range

(DC or AC peak value) RMS mode DC mode
100 v 0.1 to 5V rms/F.S. |0.1 to 5 V/F.S.
500 v 10 to 500 V rms/F.S. |10 to 500 V/F.S.




1.2 Input Section

1.2.1 RMS Converter Unit (RT31-141)

+, = {(Input terminals):
Double-deck binding posts.
+ ® The negative terminal (-) 1s connected to GUARD
?f;, (shielded case) inside the unit.
- ‘E% Allowable input voltage:
:?i X1l : 100 V (DC or AC peak value).
F EE x100: 500 vV (DC or AC peak value).
Jf Common-mode voltage (between +,- terminals and
housing case) :

500 V (DC or AC peak value).

F (fuse holder):
A fuse in installed to protect the RMS converter
unit from an excessive input.
A 0.1A fuse is installed as standard.
A 10 mA fuse (0334-2105) is available for protecting
an input signal source.
Caution:
The fuse for protection is provided to reduce damage
to the unit as far as possible, and it is not pro-
vided to completely protect the unit itself.

Note:
A cable for signal input (0311-5107: Double~-deck banana plug - Alli-

gator clip, Length: 2 m) is available.

1.2.2 RMS Converter Unit with Safety Terminals (RT31-153)

This is a modified unit where construction of its input terminal sectior
to be connected with a signal input cable is of the safety-terminal forr
permitting the input terminals not to be touched directly by hand.



Other functions of this unit are exactly the same as those of the RMS

converter unit (RT31-141).

1.3 Operating Instructions

1.3.1 Connection to Input Signal

In order to carry out correct measurement with less noise, the input
circuit connection is very important.
Basically, connect the high-impedance side (H side: hot side) to the

red (+) input terminal and the low-impedance side (L side: cold side)

to the black (-) input terminal.
® [ Signal source
+<:>.ﬁ  Red (+) High-impedance side (Hot side)
o (+)
Soau
X1edy

e Black (-) Low-impedance side {(Cold side)
= (=)

Especially, when a very low signal is to be recorded, observe the
following points:

°® Make an input cable as short as possible.

° Use a shielded cable to suppress electrostatic noise.

° Twist the positive and negative (+,-) insulated conductors of an

input cable together to suppress electromagnetic noise.

The impedance of a signal source should be made to less than 100 ohms.
Also from the standpoit of noise, etc., the lower the signal source

impedance is, the better the recording will become.

Caution:
In the case of a nongrounded signal source, use this unit with the
common-mode voltage signal (CMV) in less than 500 V DC or AC peak
value. Use the cable whose breakdown point of insulating materials

is higher than 2 kV.



1.3.2 Caution on Input Signal

(:) Maximum input voltage
If a voltage, which exceeds the allowable input voltage defined
by each range, should be inadvertently applied to the input, the
parts used inside the unit may be broken.
Care must be taken, therefore, not to exceed the following allow-

able input voltages in each range.

Allowable input Input range

voltage

(DC or AC peak value) | RMS mode DC mode
100 v 0.1 to 5 Vrms/F.S. 0.1 to 5 V/F.S.
500 Vv 10 to 500 Vrms/F.S. | 10 to 500 V/F.S.

C) Input impedance
The input impedance is approximately 1 MQ.
In the ranges of 0.1 to 1 Vrms/F.S. in the RMS mode and 0.1 to
5 V/F.S. in the DC mode, however, care must be taken that if the
input voltage becomes higher than approximately 11 V, the input
impedance becomes approximately 10 kQ because the protection cir-

cuit is actuated.

(:) Common-mode voltage
The common-mode voltage is a voltage component which is applied
in common between the ground and the two input terminals (+,-),

as shown in the figure below.

Basic instrument}

@)hmmt
éginput voltage _|section -—————12
~ GND
o CMV
4 GND




If a noise-like, pulsating common-mode voltage is applied, noise
may appear on the recorded waveform because of the deteriorated
common-mode rejection ratio (CMRR).

In addition, care must be taken to the common-mode voltage not to
allow it to exceed the determined 500 V peak value.

Should the CMV exceed this range, this may be the cause when the

unit malfunctions.

Crest factor

The crest factor is the ratio of the peak voltage to the rms volt-
age of a waveform.

For example, in the rectangular wave (peak voltage: 300V, rms volt-

age: 100V) shown below, its crest factor is 3.

crest factor = peak voltage (value) =+ rms voltage (value)

100V (rms value)-------- S L L EEE] B EEEEEE R
0V(GND)

N

In this unit, the crest factor of the range of 0.1 to 50 Vrms/F.S.

is 8.



1.4 Setting—-up Procedure

1.4.1 Display and Setting-up Procedure Performed on AMP Screen Display
(AMP-1 or AMP-2 Screen Display)

Press the [ AMP ;J key on the operation panel.

f —
E%UR TR[SGERM (SYSTEH J(M[TORJ(TR[GGERJ[ MODE J arP J l ENTRY ,
KeY LK .
aLL ) & :
piu"ﬂ &-ﬂ%%][ LisT J[ FEED ][ ue ]{ CoPY ][ STOPJEEC J
OFF
L NEC | omnlace RT3200R
— / /

Display the AMP-1 or AMP-2 screen display (AMP-1 screen display for
RT3108N/3208N series) by pressing the ( AMP J key.

On the AMP screen display, the RMS converter unit is displaved, as
shown in the figure below.

DC 1 0.5
CH POS. | 2 (‘ @.2 |INPUT
14 4] o\g 0.1
2V .00 X100! IR
<] BAMGEVrms - FS

The explanation on the screen display shown above is divided into two
parts; the first part deals with display images and the second part

deals with setting keys.



1)

2)

Display
Display Display contents
An input signal is sampled and displayed, and the
baseline position is indicated by <.
4 The display can be made up to the full-scale range
for a waveform recording.
The input signal corresponding to the full scale
is changed when the baseline position is altered.
(This indication is displayed at an upper position
a little to the left from the center.)
This displays the setup contents of coupling.
be DC: Represents DC coupling.

AC: Represents AC coupling.

Note:
For the setting~up procedure, refer to 1.4.2 AMP
Detailed Setup Screen Display and 1.4.3 AMP Setup
Monitor Screen Display respectively, which will

be explained later.

Setting keys

Setting keys

Display contents and setting-up procedure

INPUT
) N

Pressing this key selects ON, OFF or GND.

ON : The input to the amplifier is turned on, so
that recording can be made.

OFF: The input to the amplifier is turned off, so
that recording is also turned off.

GND: The input to the amplifier is turned off and

recording is positioned on the baseline.

2 2.2
= a.1
X108

RANGEUrms* FS

Press (:) to change the input ranges step by step.

SETTING

2 3K

The changing direction can be selected by




Setting keys

Display contents and setting-up procedure

.88

This key moves the baseline position of an input
signal.

The baseline position is a displayed or recorded
position when 0 volt is inputted (with the input
shortcircuited).

Pressing this key moves the baseline position 10
steps by 10 steps, when the full scale is set in
100.

In the initial state of the RMS converter unit, the

baseline position is set in "0.00" which is recordec

at a lower margin of the set record width.

In the DC amplifier, the baseline position is set
in "50.00" which is recorded at the middle of the
set record width.

Note:
If a decimal fraction is present following a
number of one figure (1.45), as shown in R?' ’
.45

this indicates that using the baseline fine-
adjusting capability the baseline position can be
set more finely than the usual 10 step-by-10 step
adjustment.
On this screen display, however, the fine adjust-
ment of a baseline position cannot be made.

(For the setting-up procedure of baseline fine
adjustment, refer to 1.4.2 AMP Detailed Setup
Screen Display and 1.4.3 AMP Setup Monitor Screen
Display respectively, which will be explained

later.)

POS. . C .
When | t 1 is pressed, the baseline position is

.45
shifted up and down in the usual 10-step movement,
. PCS. PCS. PoS.
as shown in lf—> 18] — |21
.45 .90 .ba

SETTING

The changing direction can be selected by 0,4




Setting keys

Display contents and setting-up procedure

SETTING

% ¥

(This key is provided at a lower part on the AMP
screen display.)

This key selects the changing direction of an input
range or a baseline position.

When this key is pressed, the changing direction car

be selected as indicated in the following:

1 1~

2 6.2 . SETTING :
When s @_1 1s pressed in {}/f| , the sensi-

X100
RANGEUrms-FS
tivity can be changed clockwise from 500 Vrms/F.S.

to 0.1 Vrms/F.S. in sequence of 0.5— 0.2~ 0.1—...
Note:
Sensitivity cannot be changed from 0.1 Vrms/F.S.
to 500 Vrms/F.S.

When | @ }' is pressed, the baseline position can
.28

be changed in sequence of 0.00—=10.00—~——> 20.00

21 m?z SETTING
When ¢ b 3.1 1S pressed in % , the sensi-
X1@e ettt
RANGEUrms-FS

tivity can be changed counterclockwise from 0.1 Vrms
/F.S. to 500 Vrms/F.S. in sequence of 0.5 —1—>2

—_—

Note:
Sensitivity cannot be changed from 500 Vrms/F.S.
to 0.1 Vrms/F.S.

ros. | . . L
When ga 1s pressed, the baseline position can

be changed in sequence of 0.00 ~—=100.00 —>
90.00 ——...




1.4.

2 Setting-up Procedure on AMP Detailed Setup Display

When

pora

(AMP-2 or AMP-3 Screen Display)

GH
14
RM

(the channel number key where an RMS converter unit is incor-

ted) is pressed on the AMP-1 or AMP-2 screen display (on the AMP-1

screen display for RT3108N/3208N series), the AMP-3 screen display, as

shown below (the AMP-2 screen display for RT3108N/3208N series) appears

to enable more detailed setup.

3 4

INPUT Measure mode COUPLIMG

W IE| ¢ i |

I0E SCALE RAMGE  Vrms-FS /

EIE |1|05[&{ﬁ4

FILTER

®

5 Hapeot Skl

CH SELECT (channel selection)

Selects a channel to be displayed.

CH SELECT
tl2|(3|4(5|6|7|8{cj1@|1n|12;13{M@|1i5]16
clic|eslas|st|—|sT|— ||| L|IRI|WR|TC

Press the channel key to be set and the channel number is reversely
displayed as [f] and the setup screen display of the selected channel

is displayed to enable each item to be set.

When ALL |1is pressed, the input units of the same type can be

simultaneously set. For details, refer to 4.6 of the operation
manual for the basic instrument (RT3100N/3200N).

INPUT
The input can be selected to ON, OFF or GND.
ON : The input to the amplifier is turned on, so that recording can

be made.



@

OFF: The input to the amplifier is turned off, so that recording is
also turned off.
GND: The input to the amplifier is turned off and recording is posi-

tioned on the baseline.

Measure mode (measurement mode)
Measure mode . ,
Select the measurement mode by‘[ﬁgﬁil in accordance with the mode

of a signal to be measured.
RMS: RMS converter mode.
DC : DC amplifier mode.

(The selected measurement mode is reversely displayed.)

COUPLING COPLING

Select the coupling by .

AC: AC coupling
The DC component of a signal is canceled and only its AC
component is measured.

DC: DC coupling
The DC and AC components of a signal are measured.

(The selected coupling is reversely displayed.)

RANGE (sensitivity) (Vrms/F.S.)
ATT (multiplying factor)
The input range can be set by<:> RANGE and<:) ATT.

AT
Whén X109 is pressed, the indication is changed to x1, x100

to set up the multiplying factor.

Example:
When the sensitivity and multiplying factor are set to

RANGE Urms:FS arr
5| o |mllas a2 a1 e || s the input range becomes 100 Vrms/F.S.

POS (baseline position)
POS,
When L by’ | @ [ of 2.2 [ o o is pressed, the baseline posi-

tion of an input signal moves up or down in 10 steps, as shown in

1-11



@.ea - 18.20 - 8.0

displayed, as shown in JEWi of

The baseline position is indicated by <] on the right side of<:>

Level.

POS (fine adjustment of baseline position)

PGS,

When 8.@ | of @.aa [4,9 | & ‘ is pressed, the number is reversely

pos.  Fie CF

mm| o [ o |-

Turning the jog dial displays a decimal fraction following a number

pos.  Fne O

of one figure, as shown in of e o N I , so that the

baseline position can be adjusted more finely (in 0.05 steps) than
the usual 10-step adjustment.
When recording, the baseline position can be moved in 0.125 mm steps

by turning the jog dial.

Pressing M || again returns the reversely displayed number to the

original state.

Note:

If g I "y J is pressed during the time the fine adjustment is
pos.  rme O

1. 4E {}’{}I
moved in 1/10 steps of the full scale, while retaining the finely

made, as shown in , the baseline position is

adjusted portion (1.45) of the baseline position, as shown in

s (- || R

If | & | @ is pressed during the time the fine adjustment is
POS.
not made, as shown in L& | o l o , the baseline position

is moved in 1/10 steps of the full scale with the finely adjusted

portion (1.45) of the baseline position canceled, as shown in

1.45 - 10.09 - 20.00

C) Level

The status of an input signal is indicated on the basis of the set

baseline position.

1-12



@0 FILTER
FILTER

The low-pass filter can be selected from ‘&IMthW’WFI'

(The selected filter is displayed reversely in black and white.)

@ WIDE SCALE
WIDE SCALE WIDE SCALE -RANGE Vrms-FS

When is pressed, | fsw H)| 2 lll05 &2[&1 is displayed,

where a waveform of up to +500 V to =500 V can be displayed and
recorded. If, however, the Measure mode<:) is set to RMS, this
function is disabled.
Note:
This is not a range of 1000 V/F.S.
For instance, if the baseline position is set to 0.00 (the lower-
most part), a waveform of from 0 to +500 V is only displayed and

recorded.

Q) PREV (previous page)
This selects a screen display (8-channel screen display) one page

previous to the present display.

@) MONITOR

Pressing selects the AMP-4 screen display (the AMP-3 screen

display for RT3108N/3208N series) to allow various settings to be
simultaneously carried out, while viewing the input waveform on
the waveform monitor for each channel.

In addition, the amplitude of the input waveform can be changed
without changing the sensitivity.

(For details, refer to 1.4.3 Display and Setting-up Procedure on
AMP Setup Monitor Screen Display, which will be explained in the

following paragraph on the next page.

=
1
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1.4.3 Display and Setting-up Procedure on AMP Setup Monitor Screen

Display (AMP-3 or AMP-4 Screen Display)

Pressing || "NITR | on the AMP-3 screen display (on the AMP-2 screen dis-

play for RT3108N/3208N series) displays the AMP-4 screen display (the
AMP-3 screen display for RT3108N/3208N series), as shown in the figure

below:

RANGE 12

FILTER
OFF

3 6 7

: (:) MON SPEED (monitor speed)

Press |MTED | to display and change monitor speeds with the

jog dial.

50, 25, 10, 5, 2, 1 mm/sec
100, 50, 25, 10, 5, 2, 1 mm/min
100, 50, 25, 10, 5, 2, 1 mm/hour

(:) Channel selection
Channels to be displayed can be changed.

Press %ﬁ}‘ to display and change channels with the jog dial.
Pressing once again displays the monitor display of the selec-

ted channel and returns the characters displayed reversely in black

and white to the original state.

1-14



(3) 1npUT

Pressing ‘ﬁ“’-ﬁ selects ON, OFF or GND.

ON : The input to the amplifier is turned on, so that recording
can be made.

OFF: The input to the amplifier is turned off and recording is also
turned off.

GND: The input to the amplifier is turned off and recording is posi

tioned on the baseline.

<:) Measure mode (measurement mode)

Measure mode
Select the measurement mode by [ﬁﬁﬁll in accordance with the mode

of a signal to be measured.

RMS: RMS converter mode

DC : DC amplifier mode

(The selected measurement mode is displayed reversely in black and

white.)

(5) COUPLING
) COLPLING

Select the coupling by lm‘ .

AC: AC coupling
The DC component of a signal is canceled and only its AC com-
ponent is measured.

DC: DC coupling
The DC and AC components of a signal are measured.

(The selected coupling is displayed reversely in black and white.)

(6) RANGE (sensitivity)

The input range can be set.

When || o | is pressed, characters are displayed reversely in black

and white, as shown in HiINR of ;ﬁgﬁﬁJ , and the input range can

be selected with the jog dial.




(7) FILTER

The low-pass filter can be selected from 5 Hz, 500 Hz, 5 kHz and OFF

F . . .
When Ig? is pressed, characters are displayed reversely in

black and white, as shown in IB# of F , and the filter can

be selected with the jog dial.

AMPTD (amplitude)
The amplitude of a waveform displayed on the monitor can be changed
to any value in the range of x10 to x1/2 without changing sensi-

tivity.

Press (“WW | to display | B Jand the amplitude can be changed to

any value with the jog dial.

The full-scale value is displayed on lﬁ@” .

When the amplitude is changed, the mark "#" is displayed and that
the displayed full-scale value is also changed.
When the full-scale value is changed from "0.00 - 10.00 Vrms"tto

"0.000 - 8.880 Vrms", the display and recording are as shown below:

Sample display
{(Before changing amplitude) (After changing amplitude)
(F.S.: 0.00 - 10.00 Vrms) (F.S.: 0.000 - 8.880 Vrms)

{[ FiLTER

OFF



Sample recording
(Before changing amplitude) (After changing amplitude)
(F.S.: 0.00 - 10.00 Vrms) (F.S.: 0.000 - 8.880 Vrms)

R-T Jan 3,792 21:49:59 DAT/ MODE:R-T Jan 3,792 21:51:18

1.00

5.00

400

3.00

2,00

1,00

: Y - T .00
DC:OFF RNG:500 V FLT:OFF POS.
Eﬁé:o N RNG:10 Vrms FLT:OFF €
yiger

STEOFF RNG:3, 000mV/YV ATT:X1/%

1'0C:0FF #NG:5DD v FLT:0FF
RMS:0 N RNG:#8, B8O Vrms
§ EVIQFF
EViOFF
J STIOFF RNG:3.0008Y/V ATT

angaaoaaa
FEESEIEE

RT SPEED = 25 mass CHART SPEED = 25 am/s

In the sample display, the mark "#", which is displayed at the left
side of the full-scale value of after changing the amplitude and, in
the sample recording, which is recorded at the upper right of the scale
display and at the right side of RNG of the display of setup contents,
indicates that the scale mode of " 7. Setting-up of Scale and Unit on
Menu 1 Screen Display (System Page 2/3)" is automatically changed to
Mode 1. ‘

For scaling, refer to 9.6 Setting-up of Scale and Unit provided on the

operation manual of the basic instrument.

Note:
If the amplitude is changed, the trigger level is influenced by the
changed amplitude, since it is set by % to the amplitude of a recorded
waveform. After setting up the amplitude, therefore, it is necessary

to set the trigger level once again.



C) POS (baseline position)

f .
Press | om |lto display |
|

The baseline position can be moved up or down in 0.05 steps with

the jog dial, as shown in e [ s

— | =R || with the full

scale in 100.
The baseline position is indicated by € at the right side of the
waveform monitor.

The scale display is determined by selecting the Scale move Q:).

Q) Scale move (scale movement)

The steps of movement of the scale display in a waveform recording
Scale move

can be selected by EEVﬁmi.

STEP: When recording, the baseline position can be moved in 0.125

mm steps. If the movement of the baseline position exceeds
0.5 DIV, the scale display is moved 10 steps by 10 steps
with the full scale in 100.

Take care that the scale display is moved by finely adjusted

baseline positions, as shown below:
Sample recording

Scale display with Scale display with Scale display with

POS set in 0.00 POS set in 0.00 to POS set in 5.00 to
4.95 14.95

Jen 3,092 20:57:21 DATA & JB:R-T  Jan 3,792 21:57:42

c!l_% MODE:R-T Jsn 3, ° 92 21:5%

Vras|
1} 300.8

45,0

100,59

73 350. 0 350.0

300.0

3£ 300, 0

250, 0

Hias0.0

+1200.0

H7150.0

#t00.0

50,0

:OFF RNG:SD0 v FL1
RMS:0 N RNG:500 Vrae
ioFF
iQF

E
& ST:OFF RNG:3, 000mV A

¢ RNG:500 v FLT:oFF 'POS(5C ! | "0c;0FF RNG:500 v FLT:OFF
I N RNG:500 Vras FLT:OFF PC 5Pj§:0 N RNG:50Q Yrms FLIT
EVioEE
£ ; EViOFF
] STiOFF RNG:3.000mV/V ATT

aananna

H

i,

H.

B E

'F RNG:3, 000mV/V ATT:X1/2 F ﬁ
'

€0 = 25 wass | HART SPEED = 25 am/s ! GHART SPEED - 25 sm/s
Scale display not Scale display
moved moved up by 10

1-18 steps



Scale display with
POS set in 15.00 to

24.95

Jan 4,° 92 03:47:01

.3
T’ Veus|
00, 0

00,0

150.0

100.0

:OFF RNG:5bO v FlTioer

$:0 N RNG:500 Vrms FLT:
1QFF
OFF
{OFF RNG:3,000mV/V ATT:

SPEED = 25 mo/s

Scale display moved
up by more 10 steps

If the baseline position
is moved by more than 0.5

DIV, the scale display is

moved.

Scale display with
POS set in 25.00 to
34.95

T Jan 4.7 92 03:47:15

e

'0c:0FF RNG:500 v FLT:0F
RMS:0 N RNG:S500 Vras FL

OFF
- ST:OFF RNG:3.000aV/V AT

AT SPEED = 25 mm/s

Scale display moved
up by more 10 steps



FINE: When recording, the baseline position can be moved in 0.125
mm steps. If the baseline position is finely adjusted in
0.05 steps with the full scale in 100, the scale display is
also moved in 1/2000 steps of sensitivity at the same time
with the change of baseline positions.
The scale display is moved, as shown below, when the base-

line position is changed to "0.00", "3.00" and "8.00 respec-

tively.
Sample recording
Scale display with Scale display with Scale display with
POS set in 0.00 POS set in 3.00 POS set in 8.00
=T Jen 3,792 23:00:08 DAT 92 21:56:13 DATA No. 0009 | {MODE:R-T  Jan 3,7 92 21:5(

_ E:;?E.’I‘

{ Vims).
74600 -

1008 | §0.0
50.0
n 0.0 - S5

'0G:0FF RNG:500 ¥ FLT:OFF oS 00 v FLT:0FF'Pos:50. 00 'gg é'pt:go# RNG:500 v FL®
RMS:0 N RNG:500 Vrms FLT:OFF 1500 Vrms FLT:OFF POS:3,00 Co GH. § RMS:0 N RNG:S00 Vrm:
H Ho S EViQFF
E¥SSF§ gu. g Ev:grr
STIOFF RNG:3.000mV/V ATT:X1/ J. 000AV/Y ATT:X1/2 FLT:|OkHz Gf I ST:OFF RNG:3.000mV,
RT SPEED =~ 25 mm/s : 5 an/s GHART SPEED - 25 ma/s

() Digital display
The digital value of an input signal is displayed.

Q) PREV (previous page)
The present screen display is changed to the AMP-3 screen display
(the AMP-2 screen display for RT3108N/3208N series).



1.5 Specifications

Number of channels:
1 input/unit.
Input system:
Single~ended input, floating between input and output.
‘Measurement sensitivity and accuracy:
RMS mode;
0.1, 0.2, 0.5, 1, 2, 5 Vrms/F.S., x1 and x100 (12 steps).
Accuracy; Within +1%/F.S. (from DC, 40 to 20 kHz, and at crest
factor 3 or lower).
DC mode;
0.1, 0.2, 0.5, 1, 2, 5 V/F.S., x1 and x100 (12 steps).
Accuracy; Within +0.5%/F.S.
Direct recording of 200 V AC possible (when AMP screen display of
basic instrument is set in +500 V/F.S.).
Crest factor: |
8 max. (with ranges set from 100mVrms to 50 Vrms/F.S.).
Input impedance:
Approx. 1 MQ.
Allowable input voltage:
xl1 ; 100 V (DC or AC peak value).
x100; 500 V (DC or AC peak value).
Frequency response:
DC to 20 kHz (within +0.5, =3 dB) at DC coupling.
1 Hz to 20 kHz (within +0.5, =3 dB) at AC coupling.
Linearity:
Within +0.2%/F.S.
Common-mode voltage (CMV):
500 V (DC or AC peak value).
Common-mode rejection ratio (CMRR) :
Greater than 80 dB with input shortcircuited at 60 Hz.



Low~-pass filter:
2-pole, Bessel type.
Cutoff frequency; 5 Hz, 500 Hz, 5 kHz and OFF.
Attenuation; Approx. -12 dB/OCT.
Drift:
Within +0.5%/F.s./10°C.
A/D conversion:
Resolution; 12 bits.
Conversion time; 5 gsec max.
Conversion method; Successive comparison.
Input connector:
Double~deck binding posts (+, =) (RT31-141).
Safety terminals (+, =) (RT31-153).
Channel annotation:
Channel number, type of input unit, ON/OFF of input, filter wvalue,

measurement range and zero position.
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THERMOCOUPLE AMPLIFIER UNIT
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2.1 Input Connection

(1) Connection
The figure below shows the input section of the thermocouple
amplifier unit.
Connect the (+) input terminal (red) to the positive side (the high-
impedance side of a signal source) of a thermocouple and the (-)
input terminal (black) to the negative side (the low-impedance side

of the signal source) of the thermocouple.

+ WTad-541 ‘

—. (+) High-impedance side Connect this to (+) of thermocouple
% or signal source.

—_— -

_| i (-) Low-impedance side Connect this to (-) of thermocouple
| or signal source.
'g B
=

TC AP

Notes:

When a very low signal is to be recorded, take note of the

following points:

o

Make an input cable as short as possible.

° Use a shielded cable to suppress electrostatic noise.

° Twist the positive and negative (+,-) insulated conductors

of an input cable together to suppress electromagnetic noise.
The impedance of a signal source should be made to less than
100 ohms.

From the standpoint of noise, etc., the lower the signal source

impedance is, the better the recording will become.



(3)

Take notes of the following points when this unit is used as a

thermocouple amplifier:

o

Connect the lead wires of a thermocouple directly to the input
terminals. Or use crimp terminals (4 ¢ ) of small thermal ca-
pacity.

When connecting a thermocouple to the input terminals, do not
confuse the positive lead with the negative lead.

If its lead wires are erroneously connected in polarity, a lower
temperature may be recorded even if the temperature is actually
high.

When connecting a thermocouple to the input terminals, set Ref
Junc (reference junction temperature compensation) to INT

(internal).

For the setting-up procedure, press the SYSTEM )| key on the

operation panel to display the MENU 2 screen display.

(Refer to 2.2 Setting-up Procedure.)

If the reference junction temperature compensation is set to EXT
(external), external reference junction temperature compensation
such as zero compensation, etc., is required.

In order to carry out stable measurement, wait more than 30
minutes for the instrument to warm up after turning on the power.
If the input terminals are affected by direct wind and/or direct
sunlight, rapid changes in temperature may occur, causing drift
in the reference junction temperature compensation circuit, and
an accurate recording cannot be made.

The thermocouple amplifier unit is not suited for recording a
general signal, as it incorporates a linearizer circuit.

In this case, change the type to DC AMP.

Take notes of the following points when this unit is used as a DC

amplifier:
° The common-mode voltage (CMV) must be less than 350 V DC or AC

peak value. The insulation of the cable to be used must with-
stand the voltage of more than 350 V. Applying a common-mode

voltage of more than 350 V may cause the unit to malfunction.



If a noise-like, pulsating common-mode voltage is applied, the
common-mode rejection ratio (CMRR) becomes deteriorated and noise
may appear on the recording.

If a voltage of more than the maximum allowable input voltage

(5 V DC or AC peak value) should be inadvertently applied, the
parts used in this instrument may be broken. Care must be taken,
therefore, not to exceed the maximum allowable input voltage.

The input impedance 1s approximately 10 MQ. However, if the input
voltage is greater than approximately +11 V, the protective cir-
cuit is activated, causing the input impedance to be approximately
1 kQ. So, care must be taken.

Take notes of the fact that the input impedance becomes approxi-

mately 1 kQ even when the power is turned off.



2.2 Setting-up Procedure

GH
7
TC
fier unit is incorporated) on the AMP-1 or AMP-2 screen display (the
AMP~-1 screen display for RT3108N/3208N series) to display the AMP-3

Press the

key (the channel number key where a thermocouple ampli-

screen display (the AMP-2 screen display for RT3108N/3208N series), as

shown in the figure below.

TYPE RANGE C-FS
R|T|J || o | 200

FILTER

CHART SPEED 25 mm/s
N 2

On the screen display shown above, carry out detailed setting-up

procedure.

<:) CH SELECT {(channel selection)
The channel to be displayed can be selected.

CH SELECT

5|16t718j9 1!t {2]13[14]15] 16
—iwijc|cjci{bc|jcjbc|nc|C

112|134
C{Dc|pc|Dpc|sT

Press the channel key to be set and the channel number is displayed
reversely in black and white, as shown in ; and the setup screen
display of the selected channel will appear to enable each item to

be set.

When ALngiis pressed, the input units of the same type can be

set simultaneously.



(2 1npUT

Pressing this key selects ON, OFF or GND.

ON : The input to the amplifier is turned on, so that recording
can be made.

OFF: The input to the amplifier is turned off, so that recording
is also turned off.

GND: The input to the amplifier is turned off and recording is posi

tioned on the baseline.

(:) TYPE (type of thermocouple)

The type of a thermocouple to be used can be selected.

When the unit is used as a DC amplifier, select DC.

() RANGE (sensitivity)
The input range of the type of a thermocouple, which has been
selected in () ;, can be set.

Example:
TYPE RANGE C-FS

In R| @|J | KI|{ioc w|Em| , Type T thermocouple is selected

and the range is 2005C/F.S.

(:) POS (baseline position)
POs.
When & | & | of o 1* o ' is pressed.,

50.22

the baseline position of an input signal can be moved in 10 steps,

as shown inf| se.m || - 60.08 || —» 70.08 |i.

The baseline position is indicated by <] on the right side of the

waveform monitor (:).

(:) POS (fine adjustment of baseline position)
POS. ‘

When| se.ee | of | s5.00 o ! qgjis pressed, the number is reversely
; VA

POS. de.o

mm | o [ ¢ |-

Turning the jog dial displays a decimal fraction following a num-

s, adg. O

R o |

displayed, as shown in Hil§ of

ber of one figure (1.45), as shown in of

so that the baseline position can be adjusted in 0.05 stéps-(in

0.125 mm pitches on a recording).

2=-5



@

Pressing || E@MH | again completes the setting-up and returns the

reversely displayed number to the original state.

Note:
If Y I @ J is pressed during the time the fine adjustment
' _ pos.  adi. O _ o
1s made, as shown in e o l N J' the baseline position

is moved, while retaining the finely adjusted portion (1.45), as

shown in —

If g ‘ s | is pressed during the time the fine adjustment
POS.
is not made, as shown in 51.45 i o I N ], the baseline posi-

tion is moved in 1/10 steps of the full scale with the finely

adjusted portion (1.45) of the baseline position canceled, as

shown in 51,45 || — 60.00 || > 78.98

Waveform monitor

The waveform operation of an input signal is displayed.

FILTER FILTRR

The low-pass filter can be selected from tkﬂiﬁqﬂﬂﬂa¥l-

(The selected filter is displayed reversely in black and white.)

Ref Junc (reference junction temperature compensation)

The setup contents of reference junction temperature compensation
can be displayed.

For the setting-up procedure, refer to Setting-up Procedure on
MENU 2 Screen Display (SYSTEM PAGE 3/3)

PREV (previous page)
This selects a screen display (8-channel screen display) one page

previous to the current display.

MONITOR

Pressing || WNITR || selects the AMP setup monitor screen display.

(Refer to 4.7 AMP Setup Monitor Screen Display provided on the

operation manual for basic instrument.)

2-6



Setting-up Procedure on MENU 2 Screen Display (SYSTEM PAGE 3/3)

Press the key on the operation panel.
By g SYSTEM l[nounoa)(mreesnj[ MODE J[ arp JJ

3= @ = E) =]

OFF

L NEC | omniiace ATS200M

e

Press the‘ SYSTEM key to display the following MENU 2 screen dis-

play (SYSTEM PAGE 3/3).

Note:
If another system page is displayed, press the to display the
MENU 2 screen display (SYSTEM PAGE 3/3).

MENU 2
15 ST-AMP BRIDGE VOLTAGE 22 TEST PRINT
16 F/V CONVERTER 23 ROM VERSICM
17 INTERFACE SELECT 24 Floating OC AP unit

18 RS-232C D5 Thermocouples AMP unit-

19 6P-IB 26
29 INITIALIZE 21
21 SYSTEM CHECK

0> or "JOG DIAL" for Item select.
ecute the Item by "SELECT” or "ENTRY” key

Move the black-to-white reverse display to the item of 25 Thermocouples

AMP unit with || & [& O| = on the screen display or with the jog dial

Press || SELECT on the screen display or the ENTRY key on the operatio:

panel and the screen display shown on the next page appears.




Note:
If a thermocouple amplifier unit is not installed or if it is used

as a high-sensitivity DC amplifier or if no unit is displayed by
limiting channels to be used, an error display shown below will

appear. Since, in this case, no setup screen display appears, press

the [ Geak || key.

25 Thermocouples AP unit

No Thermocouple AMP installed.

=]

Press the ENTRY key or |[SEECT| to allow the following screen dis-

play to appear.

25 Thermocouples AMP unit

flef e UNIT
é:: 7 " Tves] [aur |
Ref Jurt
[ [ [T [ [ m[ T T ] T[]

No settings allowsd for CHs used for high sensitive DC AMP.

C) Set Ref Junc (reference junction temperature compensation) to EXT

(external) or INT (internal) for each channel.

Ref JunC

Select the channel by pressing the channel number key to be set.



If the channel is not reversely displayed such as 7, it indicates
that the channel is set to EXT, and if the channel is reversely
displayed such as B, it indicates that the channel is set to INT.
The channel, where the reference junction temperature compensation
is externally set, is displayed at EXT of (:).

The channel, where the reference junction temperature compensation

is internally set, is displayed at INT of ().

Note:
Only the channel, where the thermocouple amplifier unit is installed,
is displayed on Ref Junc (:). In this case, however, the channel,

where it is set as a high-sensitivity DC amplifier, is not displayed.

(:} This sets the unit of temperature to Celsius (°C) or Fahrenheit
(°F).

Select the unit of temperature by pressing T | or F of

UNIT
[m[-r] -

(The selected unit of temperature is displayed reversely in black

and white.)

Pressing completes the setting-up and returns the current dis-

play to the MENU 2 screen display.
Pressing returns the current display to the MENU 2 screen dis-

play with the setting-up quitted.



2.3 Specifications (RT31-143)

Number of channels:
1 input/unit.

Input system:

Single-ended input, floating between input and output.

Applicable thermocouples:

R, T, J and K.

Measurement temperature ranges:
2 ranges for use as a thermocouple amplifier.
Type R thermocouple;

Centigrade scale display;
800°C/F.S. (0 to 800°C)
1600°C/F.S. (0 to 1600°C)
Fahrenheit scale display;

1500°F/F.S. (32 to 1472°F)
3000°F/F.S. (32 to 2912°F)
Type T thermocouple;
Centigrade scale display;
200°C/F.S. (=200 to 200°C)
400°C/F.S. (=200 to 400°C)
Fahrenheit scale display;
400°F/F.S. (=392 to 392°F)
800°F/F.S. (=392 to 752°F)
Type J thermocouple;

Centigrade scale display;

200°C/F.S. (=200 to 200°C)

1000°C/F.S. (=200 to 1000°C)
Fahrenheit scale display;

400°E/F.S. (=392 to 392°F)

2000°F/F.S. (=392 to 1832°F)
Type K thermocouple;
Centigrade scale display:;
200°C/F.S. (=200 to 200°C)
1200°C/F.S. (=200 to 1200°C)



Fahrenheit scale display;
400°F/F.S. (=392 to 392°F)
2500°F/F.S. (=392 to 2192°F)
3 ranges for use as a DC amplifier.
10 mv/F.S., 20 mV/F.S. and 50 mV/F.S.
Accuracy:
For use as a thermocouple amplifier;
Within +0.5%/F.S. for measured value.
However, within *1%/F.S. for -200 to 0°C of 200°C/F.S. range.
For use as a DC amplifier;
Range accuracy; Within +0.5%/F.S.
Linearity; Within +0.2%/F.S.
Frequency response:

DC to 5 kHz (within +0.5, -3 dB).

Reference junction temperature compensation circuit:

Internally and externally selectable.

Accuracy; Within +2°C (when temperature of input terminal section
balanced).

Filter:

2-pole Bessel type.

1 Hz, 10 Hz, 100 Hz and OFF.

Attenuation; Approx. =12 dB/OCT.

Input bias current:
20 nA (mean value).
Temperature stability:

Accuracy; Within +0.4%/F.S./10°C in ranges of 800°C/F.S. of type R
thermocouple and of 200°C/F.S. of types K, T and J thermo-
couples.

In range of 10 mV/F.S. of DC amplifier;

Zero drift; Within +0.3%/F.S./10°C.
Accuracy; Within +0.1%/F.S./10°C.
Input impedance:
Approx. 10 MQ.



Allowable input voltage:
5 V (DC or AC peak value).
Common~mode voltage (CMV):
350 V (DC or AC peak value}).
Common-mode rejection ratio (CMRR):
Greater than 120 dB (with input shortcircuited and at 60 Hz).
A/D conversion:
Resolution; 12 bits.
Conversion time; 5 psec max.
Conversion method; Successive comparison.
Input connector:
Double-deck binding post miniature terminal.
(Corresponding to 4¢ crimp terminal)
Baseline position:
Baseline position can be adjusted in 1/10 steps on full scale.
In addition, baseline position can be finely adjusted in 0.125
steps.
Channel annotation:
Channel number, type of input unit, input ON/OFF, filter value,

measurement range and zero position.

mm



SECTION 3

PLOATING DC AMPLIFIER UNIT



CONTENTS

General Information «ccccvcvrrererrcreerrerrncrerrorcocrrrercrcccronnes 1

Input Section ......................................................... Z
2.1 Floating DC Amplifier Unit(RT31-140) 2
2.2 Floating DC Amplifier Unit with Safety Terminals(RT31-147) 2

Operation Instruction ................................................. 3
3.1 Connection to Input Signal &3

3.2 Caution on Input Signal 4

3.3 Caution on Contact Input Mode 6

Setting—Up ProCedUre «««ccsrerercrerrenteearantenteeisereeeecnencenanns 8
4.1 Display and Setup on AMP Screen (AMP-1 or AMP-2) 8

4.2 Setup on AMP Details Screen (AMP-2 or AMP-8) 11

4,8 Display and Setup on AMP Monitor Screen (AMP-3 or AMP-4) 14

4.4 Setup of Input Mode and Impedance on MENU-2 (SYSTEM PAGE 3/3) 20

SPecification --------------------------------------------------------- ZZ



1.General Information

This unit, designed with the insulation amplifier module used and with the
analog circuit floated, is especially suitable for the field measurement
within noisy environment.

In addition, to be possibly replaced with an electromagnetic oscillograph,
input impedance can be as low as 10 kohm by switching to the contact input
mode.

According to the type of input connector, two kinds of unit, floating DC
amplifier unit with double-deck binding posts (RT31-140) and floating DC
amplifier unit with safety terminals (RT31-147), are available.

Caution: If a voltage signal which exceeds the Allowable Input Voltage
should be applied to the input, it may cause malfunction of the
unit, Make sure that input signal should not exceed the Allowable
Input Voltage shown as below:

1) Voltage input mode

Allowable Input Voltage Input Range
100V (DC or AC peak value) 0.1 to5 V/FS
500V (DC or AC peak value) 10 to 500 V/FS

2) Contact input mode
i) When the input impedance is set to 100 kohm

Allowable Input Voltage Input Range
100V (DC or AC peak value) 0.1 to 5 V/FS
500V (DC or AC peak value) 10 to 500 V/FS

ii) When the input Impedance is set to 10 kohm

Allowable Input Voltage Input Range

70V (DC or AC peak value) 0.1 to 50 V/FS

Note: When the input Iimpedance is set to 10 kohm,
the input range is limited to the range of
from 0.1 to 50 V/FS.



2.Input Section
2.1 Floating DC Amplifier Unit(RT31-140)

+,-(input terminals): Double-deck type binding posts
The (-) terminal is connected to GUARD

(shielded case) inside the unit.
Allowable input voltage:

+ ® -9 -) Voltage input mode
/j:?\?; 100V (DC or ACpeak): 0.1 to 5 V/FS
\::Z/gg 500V (DC or ACpeak): 10 to 500 V/FS
- ixiom -) Contact input mode
(Eib);? i) Input impedance = 100 kohm
Pz 100V (DC or ACpeak): 0.1 to 5 V/FS
/2\) ol 500V (DC or ACpeak): 10 to 500 V/FS
N ii) Input impedance = 10 kohm
70V (DC or ACpeak): 0.1 to 50 V/FS

Common mode voltage:
(between +,- terminals and housing case)
500V (DC or ACpeak)

Caution: The note on the rear panel indicates the
allowable input voltage in voltage input
mode. When the input impedance is set to
10 kohm in contact input mode, the maximum
allowable input voltage is 70 V, even when
ATT is set to x100.

F (fuse holder): A fuse is incorporated to protect this unit
from excessive voltage input. A standard one
of 0.1 A is installed. Also a 10 mA fuse
(0334-2105) is provided for protection of
input signal source.

Caution: A fuse is used to lessen possible damage
to the unit, but it cannot protect the
unit completely.

* A signal input cable (0311-5107, with a double~deck banana plug on one
end and a test clip on the other end, cable length: 2m) is available.

2.2 Floating DC Amplifier Unit with Safety Terminals(RT31-147)

This is a modified unit where the construction of the signal input
terminals (+,-) are of the safety-terminal form permitting no direct
touch of hand. Other functions of this unit are exactly the same as

those of RT31-140.



3.0peration Instruction

3.1 Connection to Input Signal

In order to carry out correct measurement with less noise, the input
cable connection is very important.

Basically, connect the high-impedance side (H side:hot side) to the
red(+) input terminal and the low-impedance side (L side:cold side)
to the black(-) input terminal.

+ )= Signal source
(i;)-;b Red(+) high-impedance side (H side:hot side)
(X1
= )
D)=

= Black(-) low-impedance side (L side:cold side)

Especially when a low-level signal is to be measured, pay attention to:
a) Make the input signal cable as short as possible.
b) Use a shielded cable to suppress electrostatic noise.
¢) Twist the (+) and (-) input cables together to suppress electro-
magnetic noise.
The impedance of signal source should be made to less than 100 ohm.
Also from the viewpoint of noise-suppression, the lower the impedance
of signal source is, the better the measurement will become.

Caution: In case of a non-grounded signal source, be sure that the common
mode voltage (CMV) is less than 500V(DC or AC peak value) and
use cable whose breakdown point of insulating material is higher
than 2kV.



3.2 Caution on Input Signal

a)Maximum input voltage
If a voltage signal which exceeds the Allowable Input Voltage should
be applied to the input, it may cause malfunction of the unit.
Therefore, make sure that input signal should not exceed the Allowable
Input Voltage shown as below:

1) Voltage input mode

Allowable Input Voltage Input Range
100V (DC or AC peak value) 0.1 to5 V/FS
500V (DC or AC peak value) 10 to 500 V/FS

2) Contact input mode
i) When the input impedance is set to 100 kohm

Allowable Input Voltage Input Range
100V (DC or AC peak value) 0.1 to5 V/FS
500V (DC or AC peak value) 10 to 500 V/FS

ii) When the input impedance is set to 10 kohm

Allowable Input Voltage Input Range

70V (DC or AC peak value) 0.1 to 50 V/FS

Note: When the input impedance is set to 10 kohm, the input
range is limited to the range of from 0.1 to 50 V/FS.

b)Input impedance
In voltage input mode, the input impedance is approximately 1 Mohm;
and in contact input mode, it is approximately 100 kohm or 10 kohm.
However, care should be taken that in case of 0.1 to 5 V/FS ranges,
when the input voltage becomes higher than approximately 11V, the
protection-circuit is actuated and the input impedance becomes to
approximately 10 kohm (voltage input mode), 9 kohm and 5 kohm respec-
tively for contact input mode with the input impedance set to 100 kohm
and 10 kohm.



c)Common mode voltage (CMV)
The common mode voltage is a voltage component which is applied in
common between the ground and the (+,-) input terminals.
If a noise-like pulse signal is applied as common mode voltage, noise
may appear on the recording waveform because of the deterioration of
Common Mode Rejection Ratio (CMRR).
In addition, make sure that CMV should not exceed the determined 500V
peak value which may cause malfunction of the unit.

Input terminals | Amplifier unit

1
&)

g Input voltage — ——SO? E
Sl L |
L GND !

o v

L am



3.3 Caution on Contact Input Mode

Normally the input cables are connected to signal source as shown below
when making voltage measurement.

000

GUARD

e |

CMV (common mode signal) RS: Resistance of signal source
- ES: Signal source

[ Connection to a signal source ]

Therefore, although the input impedance of this unit is as high as about
1 Mohm, the noise in the input signal is still difficult to suppress
since the impedance of the signal source is quite low (usually below

100 ohm).

As shown below is a connection to measure the voltage of a battery. Take
the situation when the switch is OFF as the standard, and consider the
situation when the switch becomes ON and the voltage of battery is read

from the change of the waveform.

655

GUARD

[ Connection to a battery ]



In the voltage input mode, turn off the switch and the input becomes open,
and also because the input impedance is high, noise is extremely easy to
influence the measurement.

" SWON

[ Waveform recording in voltage input mode ]

When doing such kind of measurement in the contact input mode, it is hard
to be influenced by the noise even the switch is turned OFF, since the
input impedance becomes lower.

SWON

SWOF

e T

TR

[ Waveform recording in contact input mode ]

Correct measurement with less noise can be carried out by selecting the
contact input mode when the input is open.

This mode is called the contact input mode since it is mainly used in
measurement of signal comes from a contact point such as a switch.



4.Setting—up Procedure

4.1 Display and Setup on AMP Screen (AMP-1 or AMP-2)

~

e )ﬁmwwmcmﬂo»u% / (o)

ERROR  TRIGGER
O o]

KEY L0
aLL (o) |r F /
T WWT][LBT"[F%D (PmiY(mw lsmpl REC 4

g (o) Lvsr Jr J( 88 | com | s K

| NEC | omniace RT3200

Wil

\
N

Press the [( AMP ]] key on operation panel and the AMP-1 or AMP-2
screen display (AMP-1 for RT3108N/3208N).
The Floating DC amplifier unit is displayed as shown below.

r

CH ol |
ng ]- Q 2 INPUT ’

[y
w
L

X100, O
BANGE _V-FS }

Each part of the figure is explained below:

1) Display
Display Display contents
Input signal is sampled and displayed.
The <! mark indicates the baseline position.
< The display range is the Full Scale for waveform

recording.
The input signal corresponding to the Full Scale
is changed when baseline position is altered.

This letter, on the top middle position, indicates
the input mode.
v V: voltage input mode
C: contact input mode
Refer to Chapter 4.4 for details.

* Baseline position: Displayed or recorded position when input is
0 Volt (short-circuited).



2) Setting key

Setting key

Display contents and setting procedure

INPUT

Press this key to select ON, OFF or GND.

ON : Enable input to amplifier and recording

OFF: Disable input to amplifier and recording

GND: Disable input to amplifier, and recording is
positioned on the baseline.

I _o0

5
2 0.2
@ 0:1
X100

Press the dial <:;) to change input range.

SETTING
RANGE V-FS The changing direction can be selected by| O /% | .
Press this key to move the baseline position of input
every 10 steps, when the full scale is set to be 100.
iy The default of baseline position is set to 50.00 so
-0 that waveform will be recorded at the middle of the

recording area.

Note:The baseline position can be set more finely such
POS.
as f& by 0.05-step than by 10-step.

Refer to the next screen explanation for setting

procedure. However, it cannot be made on this

screen.
POS.
When ﬁs is pressed, the baseline position is
POS. POS. POS.
moved in 10-step as ) e ﬁ% g %%
SETTING

The moving direction can be selected by || 3/ #




Setting key

Display contents and setting procedure

SETTING
8 )

This key, displayed at a lower part of the AMP screen,
selects direction for changing input range and moving
baseline position.

SETTING
g

When in

position:

I 0. 5 |

Press z 0.2 to change input range clockwise.

5 Q&,
1

However, the range does not change from 0.1 V-FS to
500 V-FS.

POS.
Press ﬁ% to move baseline position upward.

Note: When in the contact input mode with the input
impedance set at 10 kohm, the input range can
not be set to 500, 200, and 100 V-FS.

SETTING

N

When in position:

0.1

1 .
Press 52 “ﬁgz to change input range counter-
xigo clockwise.

However, the range does not change from 500 V-FS to
0.1 V-FS.

POS.
Press |50 | to move baseline position downward.
.00

Note: When in the contact input mode with the input
impedance set at 10 kohm, the input range can
not be set to 500, 200, and 100 V-F§S.
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4.2 Setup on AMP Details Screen (AMP-2 or AMP-3)

CH
Press channel number key (i.e. gi ), where the Floating DC Amplifier

Unit is installed, on the AMP-1 or AMP-2 (AMP-1 for RT3108N/3208N) screen,
the AMP-3 (AMP-2 for RT3108N/3208N) screen is displayed.

® IN MODE : Voltage (@)
0
IM  impedance : 1MQ\ @
@ WIDE SCALE PAGE V7S ATT
® w2 ] 1 Jos][a2]e1] @
® FILTER ®
® ['5 Hif eraboon-JuER
)
CHART SPEED 25 mm/s
™ Z
®

1)CH SELECT
Select a channel whose setup screen to be displayed.

: CH_SELECT :
1213|4567 (|8|9l0}11 12| 14 iIIE
DC | DC |25 [zs | ST |- |sST |- | PV |F | BV BV | FL | R | W]

Press the channel number key and the number is displayed in a reverse
color, and the setup screen of this channel is displayed.

Press |L_ALL lto set the input units of the same type simultaneously.
Refer to Chapter 4.6 of RT3108N/RT3208N/RT8216N Operation Manual for
details.

2) INPUT
Press this key to select ON, OFF or GND.
ON : Enable input to amplifier and recording
OFF: Disable input to amplifier and recording
GND: Disable input to amplifier, and recording is positioned on the
baseline.
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3)RANGE(V-FS) and
4)ATT

Set the input range by RANGE key and ATT key.
ATT

Press || 00 to select x1 or x100.
- , RANGE  V-FS ATT

Setup such as 5112 nJo.s 0.2 01 X100 means 100 V-FS.

Note: When in the contact input mode with the input impedance set at
10 kohm, the input range cannot be set to 500, 200, and 100 V-FS.
And an error message is displayed when such values are set.

5)POS.

POS.

T 1 ‘ '

When the L S 1% || of the L 50'00! 6 | & | key is

pressed, the baseline position, which is indicated by the <] mark,
moves in 10-step upward or downward.

6)P0S. Adj.
| POS.
1
When the| 9000 || of the | 5000 ¢ l 1 l key is pressed, the
pos.  adj. O
color of number is reversely displayed as H g ’ & | .

Rotate the jog-dial to finely adjust the baseline position to such as
PoS. aj. O
RS in || g ! 5 l GT by 0.05-step.

When in recording, the baseline position will be moved in 0.125mm steps
on the paper by rotating the jog-dial.

Press again and the display returns to 51.%5
Note: If i o l @ 7 is pressed during the time when fine adjustment
pos.  adj. )
1
is made, as shown in [l Iy [ ¢ |l , the baseline

position moves in 10-step with the finely-adjusted portion (1.45)

BER [ - || EEE

remained as shown in

Ity o [ o

is not made, as shown in | 514 H s | o l , the baseline
position moves in 10-step with the finely-adjusted portion (1.45)

is pressed during the time when fine adjustment
POS.

S—

bl.4H6 |} 0.0 f| — 70.00

canceled, as shown in

._.lz__



.T)LEVEL

The status of input signal is indicated on the basis of the baseline
position. :

8)FILTER

Select low-pass filter from

FILTER

!5 Hzl50ﬂ4500ﬂ4 OFF'

Selected item is displayed reversely in color.

9)WIDE SCALE

¥
When

DE_SCALE

l

is pressed,

WIDE SCALE

RANGE

V-FS

[ |

[ 5 ]

2

1 [us

0.2{0.1

is displayed,

and it becomes possible to monitor and record input signal from -500 V
to +500 V. However, in the contact input mode with the input impedance
set at 10 kohm, this function is not available. And an error message is

displayed when it is used.

Caution: It does not mean a range of 1000V/FS !
For instance, if the baseline position is set at 0.00 (the
bottom line), only signals from 0 to +500V can be monitored
and recorded.

10)IN MODE and
11)IN impedance
Display the settings of the input mode and input impedance.
Refer to Chapter 4.4 for the setting method.

12)PREV

Return to the previous screen.

13)MONITOR
Proceed to the next screen, where various settings can be made while
viewing the waveform of input signal. In addition, the amplitude of
the waveform can be changed without changing the input range.
Refer to next chapter for details.
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4.3 Display and Setup on AMP Monitor Screen (AMP-3 or AMP-4)

MONITOR

Press

key on the AMP-3 (AMP-2 for RT3108N/3208N) screen, the

AMP-4 (AMP-3 for RT3108N/3208N) screen is displayed.

® @
% R R e R L e Y —_— A7 2 {_‘4'_ %
S8 IN MODI MY/ % )
5, IN MODE 'oltage APTD
. | IN__impedance =7
@ .."‘.".‘%'f'.‘f"Zf.'f‘.'ﬁ'.’"‘ﬁ."f'f‘l‘f‘."fi'.’.’..‘f'.’ % A V s 'f";/fég;
..... ®
®
@
@
@ F
%

1)MON SPEED

Select monitor speed.

When

MON SPEED MON SPEED

is pressed, | EYIEW i displayed and then monitor

speed can be selected with the jog dial.
Monitor speed: 50, 25,10, 5,2,1 mm/sec

2)CH SELECT

100, 50, 25,10, 5,2,1 mm/min
100, 50, 25, 10, 5,2, 1 mm/hour

Select input channel to be monitored.

CHI3
When EL

is pressed, is displayed and then channel number

can be selected with the jog dial.

Press

once again to display the monitor screen of the selected

channel.

3) INPUT

Press the

INPUT
M | key to select ON, OFF or GND.

ON : Enable input to amplifier and recording
OFF: Disable input to amplifier and recording
GND: Disable input to amplifier, and recording is positioned on the

baseline.
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4)RANGE

Select input range.

When

RANGE
5OV

| RanGe
.5\

is pressed,

range can be selected with jog dial.

is displayed and then input

When in the contact input mode with the input impedance set at 10 kohm,
the input range cannot be set to 500, 200, and 100 V-FS.

5)FILTER

Select low pass filter from 5Hz/50Hz/500Hz/0FF,

When

FILTER
OFF

8)IN MODE and

T)IN impedance

FILTER

is pressed, | MU is displayed and then filter can
be selected with jog dial.

Display the settings of the input mode and input impedance.
Refer to Chapter 4.4 for the setting method.

8)AMPTD

The amplitude of a waveform displayed on the screen can be changed
to any value in the range of x10 to x1/2 without changing RANGE.

Press

AMPTD

o |

to display

with jog dial.

The full scale value is indicated with

changed, ”"#”

Sample of monitoring:

Before changing amplitude
(FS: +10. 00V)

_15_

and the amplitude can be changed

250.00
v

. When amplitude is

marks are displayed and scale value is also changed.

After changing amplitude
(FS: +8.410V)




Sample of recording:

Before changing amplitude After changing amplitude
(FS: +10.00V) (FS: +8.410V)

92 21:41:02 DATA No, 0002 3 Jan 3,792 21:41:58 DATA No, 000« 3 ‘v]
. 410

' RNG:5D3 Vv FLT:0FF ‘Pos:sg
@ V FLT:SHz POS:50 RNG:#16.82 V FLT:SHz POS:50

o v rlr:orr 'Pos:sg

L 000aV/V ATT:X1/2 FLT:10kH2z RNG:3. 000aV/V ATT:X1/2 FLT:10}

‘5 mm/s D= 25 sa/s

The "#” marks, which are displayed at the left side of +8.410V and
-8.410V in the sample of monitoring, at the upper right corner of
+8. 410V and -8.410V in the sample of recording, and at the right
side of RNG in AMP seeing screen, indicates that the scale mode of
TRE i on MENU1 Screen(SYSTEM PAGE 2/3)
ally.

For details about Scaling, refer to chapter 9.6 ("Setting-up of
Scale and Unit”) in RT3108N/RT3208K/RT3216N Operation Manual,

Note: Set the trigger level once again after changing the amplitude,

because the trigger level is set by the format of percents of
amplitude.

9)P0S.
POS.

Press 50.00 to display il .
The baseline position can be moved upward or downward in 0.05-step

(FS:100) with jog dial, as shown in || WM || — | s | — | & |

The baseline position is indicated with 4 at the right side of
waveform.

The scale display is determined by selecting the §

s key.
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10)Scale move

The steps of scale display movement in waveform recording can be
Scale move

selected by FINE

STEP: When recording, baseline position can be moved in 0.125mm steps.
If the movement of baseline exceeds +0.5DIV, the scale movement
is moved in 10-step with the full scale in 100.
In the STEP mode, if an offset within +0.5DIV is output when
0V is inputted, the output waveform can be moved to match the

OV grid line(in the middle of chart paper) with the £
(0ffset can be cancelled when recording)

: key.

Sample 1 of recording(offset within +0.5DIV):

Scale display with Scale display with
baseline at 50. 00 baseline at 53.00

*92 03:44:46 DATA No, 0019

" 92 03:44:04 DATA No. 0018

vt
i 00
.00
..... Lo
1.00
..... 9.00
o0  jmimmpmnmipaiisiuaniiiom
1.0
o 1.06
i 200
T 2,00
3,00
3,00
. 80
-4, 90
D o9

i ! i
-5, Vras FLT:OFF POS:Q Coup:Dd
yras ELTIOEF pds:g caup:pc * ésg Yras FLTIOEF Po3ig €0u310
‘,!{%?55’;7,;3555'?’25- Coup:0C 00 Vemi FLT:OFE POS:0 Coup:d
00 Vrma FLT:OFF POS:0 Coup:DC 0 V FLT:SHz POS:50t

0 V¥ FLT:5Hz POS:S50 500 Vras FLT:O0FF POS:0 Coup:D
500 Vean FLT:OFF POS:0 Coup:DC S am/s (2s5/div)

5 am/s (23/divi

T

Scale display is not moved.
(0ffset is cancelled)
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A

IDIV

A
-

0,00

If baseline position is moved more than 0.5DIV,
the scale display is moved.

Sample 2 of recording(offset beyond +0.5DIV):

Scale display with Scale display with
baseline at 50. 00 baseline at 60.00
" 92 03:47:10 DATA No, 002} s “92 03:47:36 DATA No. 0022

=

6
(l(.

....... i

b 1,90
............. - 0.00
....... B R o0
oo 2,00

-4, 00
-5.00

g v. » FLTIOFF pOS:0 Gouping 0 Vens ELTIOFF POS:0 Goupine O

ras H Co H

égg Yas FLTIOFE poS: 8 douping 388 I:::SFLT?OS F PoS: coupine

00 Vrna RCTIORF ROS:0 Cous:DC 806 Yrai®FEriSEi®0s:0 cousine

0 ¥ FLT:SHz POS:50 0 V FLT:SHz POS:60

500 Vras FLT:OFF POS:0 Coup:DC 500 Vrms FLT:OFF POS:0 Coup:dC

5 an/s (23/41v) S am/s (23/4iv)

)

Scale display is moved
in 10-step
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FINE:

When recording, baseline position can be moved in 0.125mm steps.
If the baseline position is finely adjusted in 0.05-step with
the full scale in 100, the scale display is also moved in 1/2000
steps of input range with the baseline position moved meanwhile.
In the FINE mode, even though the input signal is beyond the
recording range, it can be recorded within the recording range
with the B§7 key.
(Offset cannot be cancelled when recording because scale display
is also moved when the baseline is moved. )

Sample of recording:

Scale display with Scale display with
baseline at 50. 00 baseline at 38.50
‘92 03:54:14 DATA No, 0029 s " 92 03:55:06 DATA No, 0030
v
= A 0 " ’
etk seerrenn .::i" B it atHes
it it
=k S e 4, 00
--E ’:‘ B
i g i
....... i 113,00
1§ sl
R i
T 35 2.00
{ ¥
; 1.80
L
t Fi0,00
T T{-1,00
i B
£ 2,00
: -4,00
i F P S ‘5‘ i
i3 urke eurieee pin 0 e b et RS AR e
Qoo VELiSHEE8R5208%, 00 Cous ‘ 808 TLI:ISHE fSs: 0310, 00 Coup:
0 V FLT:OFF POS:50.00 0 V FLT:OFF POS:38. 50
500 Vems FLT:OFF POS:0, 00 Coup ; 500 Vems FLT:OFF POS:0. 00 Coup:
5 mu/s (2s5/div) | S sm/s (2s/4iv)
i

Scale display is moved in
1/2000 steps of input range
with the baseline position
moved meanwhile.

11)Digital display
Display digital value of input signals.

12)PREV

Return to the previous screen.
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4.4 Setup of Input Mode and Impedance on MENU-2 (SYSTEM PAGE 3/3)

. —
BROR TRIGGER kk systen )(woniTor ){ RiceR ){ wope )( awp | j ‘
KEY LOXK
aLL — [© (o
{;@gigfg R ( LIsT ]UEED ][ ‘C’ééﬂ copy J(smp h REC } (f\
v O
& NEC | omnlace RT3200 J J

Press the SYSTEM key on the operation panel and the MENU-2

(SYSTEM 3/3) screen appears.

If another system page is displayed, press to display the MENU-2
(SYSTEM 3/3).

Move the cursor to the %

or the

MENU 2
22 TEST PRINT
23 ROM VERSION

15 ST-AHP BRIOGE VOLTAGE
16 F/V CONVERTER

17 INTERFACE SELECT

18 PS-232C

19 GP-18 %
20 INITIALIZE 7
21 SYSTEM CHECK

25 Thermocouples AP unit

sele_-;ot

BB R T e T
" or "ENTRY” key

[Execute the Item by ”

item with the jog-dial

on the screen.

Bnnn

Note: If a floating DC amplifier unit is not installed or if the unit is

not displayed because of the memory limit (refer to Chapter 9.8 in
the operation manual of the basic instrument), an error display
appears.
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Press SELECT on the screen display or the key on the

operation panel to allow the following screen to appear.

1)

2)

24 Floating DC &MP unit

((}p‘gﬁ M__ﬁ}mfgaéﬁce s CHENMEL
oL11age 95
&) Contast | 100k | YES lLQUITj”
w0
Voltage Contact
Il taxe | 10 @
CH SELECT i
I T T T T T T T T T Il [T H—o

INPUT MODE INPUT IMPEDANCE ,
Set the input impedance by pressing the 1HQ | key, the llUOkf?

iVoltage C<;ntact
key, or the l 10k Q i key from the mlmg Mok T 100 |

The selected input impedance is displayed in a reverse color.
Select the input impedance of 1 Mohm for the voltage input mode, and
100 kohm or 10 kohm for the contact input mode.

AMP select
Select a channel in which a charge converter is installed.
CH SELECT

Press the channel number key and the number is displayed in a reverse

color, and the input impedance selected in (1) has been set.

Note: Only channels with floating DC amplifier units installed are
displayed for selection.
For channels whose range has been set to 100, 200, or 500 V-FS,
input impedance cannot be set to 10 kohm. Otherwise, an error
message is displayed.

Channels whose input impedance have been set to 1 Mohm, 100 kohm and
10 kohm are listed in the box (3) respectively.

Press LYES [to confirm settings and return to MENU-2 screen,
Press oun to cancel settings and return to MENU-2 screen.
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9.8Specification

Number of channels:
1 input/unit

Input system:
Single-ended input, floating between input and output

Range and Accuracy:
0.1, 0.2, 0.5, 1, 2, 5 V/FS ATT: x1 and x100 (12 steps)
Accuracy: within +0.5%FS (within +1%FS in 500V-FS range)
Direct recording of AC200V is available in 500V-FS range.

Input impedance: (approximate value)
Voltage input mode: 1 Mohm
Contact input mode: 10 Kohm or 100 Kohm ( 0.1 to 50 V-FS )
100 Kohm ( 100 to 500 V-FS )

Allowable input voltage: (DC or AC peak value)
Voltage input mode: 100V ( 0.1 to 5 V-FS )
500V ( 10 to 500 V-FS )
Contact input mode:
When the input impedance is set to 100 kohm
100V ( 0.1 to 5 V-FS )
500V ( 10 to 500 V-FS )
When the input impedance is set to 10 kohm
T0V ( 0.1 to 50 V-FS )

Frequency response:
DC to 10kHz (within +0.5 and -3 dB)

Linearity:
Within +0.2%FS

Common mode voltage (CMV):
500V (DC or AC peak value)

Common mode rejection ratio (CMRR):
Greater than 100dB (when input short-circuited at 80 Hz)

Low-pass filter:
2-pole Bessel-type
fc=5Hz, 50Hz, 500Hz or OFF
Attenuation: Approx. -12dB/0CT

Drift;
Within +0.5%FS/10°C
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A/D conversion:
Resolution : 12-bit
Conversion time : 5 us max.
Conversion method : Successive approximation

Input connector:
RT31-140: Double-deck binding posts(+,-)
RT31-147: Safety terminal(+,-)

Channel annotation:

Channel number, Type of input uhit, ON/OFF of input, Filter set,
Input range, Baseline position,

_23._



SECTION 4

CHARGE AMPLIFIER UNIT
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PREFACE
¥ Foreword
Thank you for purchasing our Charge Amplifier Unit RT31-159.
Before using this equipment, carefully read and understand this manual and
also relative operation manuals for RT3108N/RT3208N/RT3216N recorders and
GP-1IB/RS-232C/Memory Card/Remote.
Since this manual provides information that is necessary for correct and safe
operation of the Charge Amplifier Unit RT31-159 and the RT3100N/3200N series
recorders, always keep this manual with the recorder for reference.

For any further information, please contact our dealer.

W Check shipping status

If the carton is unpacked immediately after it has been brought in a warm room,
particularly in cold winter time, dews may form inside the equipment and cause
abnormal operation. To prevent such condensation, open the package after the
equipment is adjusted to the room temperature.

This product has been checked carefully before being shipped to the customer,
upon delivery, please check and verify appearance, specification, accessories
of this unit. Contact our dealer in case of missing or shortage of any parts,
or any shipping damage.

W About this manual

Figures and screen displays of a RT3216N recorder are used for explanation in
this manual, operations of RT3108N and RT3208N are almost the same as those of
RT3216N.

W About SI (international standard) umits

Though G is not a SI unit for acceleration, it is still used for this charge
amplifier since many piezoelectric acceleration sensors are specified with it.

Convert G to the SI unit (m/s?) with the following equation.
1 G = 9.80665 m/s?



Winterchange an input unit

Refer to Chapter 3.5 in the operation manual of the basic instrument for the
procedures of interchanging an input unit.

¥ About interfaces

Refer to Chapter 11.5 and 11.6 in the operation manual of the basic instrument
and the operation manual of GP-IB/RS-232C/Memory Card/Remote.

¥ Notice

® The contents of this manual are subject to change without prior notice.

® No part of this manual may be reproduced or altered in any form or by any
means without the prior permission of NEC San-ei.

@ The author and publishers have taken care in preparation of this manual,
but assume no responsibility for errors or omissions.

® No liability is assumed for results obtained from use of the information,

including possible errors or omissions, contained herein.

SAFETY NOTICE

¥ Use safely

Although this equipment has been designed and manufactured with concern about
the safety, mistakes of operation will probably cause incidents.

To avoid such dangerous incidents, carefully read and understand this manual
before using the equipment.

Observe the following notice items when using the equipment. No liability is

assumed for results obtained from disobedience of these notice items.

WARNINGS are used to emphasize the notice items which will avoid hazardous
incidents that could cause electric shock accidents or personal
injury.

CAUTIONS are used to draw attention to the notice items which will prevent
damage to the equipment.
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WARNINGS:

® Electric shock and Common Mode Voltage (CMV)
Since the outside of the miniature connector for sensor is the common of
the input signal, it is extremely dangerous to touch the outside in case of
a high CMV existing between the outside and the amplifier case.
Test and verify whether the CMV is within the tolerance range before using
the instrument.
Make sure that the CMV should not exceed the 30 Vrms (42.4 Vpk) or 60 VDC.

® Connection of the input signal
Protective earth terminal of the instrument should be grounded before it is
connected to the measuring subject.
Make sure that the CMV is within the tolerance range when the amplifier is
connected to a sensor.

@ Allowable Input Electric Charge
Allowable Input Electric Charge is 50,000 pC.

If an input exceeding 50,000 pC should be applied to the amplifier, it may
cause malfunction of the amplifier.

CAUTIONS:
@ Cautions on handling

Carefully read following instructions and use this equipment properly
and safely:

1) Do not allow anyone who is not familiar with the operation to use this
amplifier.

2) Pay attention to keep the storage temperature between -10 and 70°C.
Especially in summer, do not store it in the places under a long-period
of sunshine or a high temperature. (e.g. in a car)

3) Input signals that exceed the Common Mode Voltage and the Allowable
Input Electric Charge may cause malfunction of the amplifier.

4) For the reliability of this amplifier, periodical calibration (once a
year) is recommended. We provide such service for a charge.
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WARRANTY

Rigid quality control is enforced on our products from design through the
production process. However, in case a failure should be suspected, before
requesting us for repair, check for operation of the equipment, abnormal
supply voltage, or wrong connection of cables, etc.

For repair request, contact our dealer in your area with the type and serial
number of your equipment and detailed descriptions of the condition.

And warranty provisions are listed as follows.

Warranty Provisions

1. The warranty period is one year from the date of delivery.

9. We will repair or replace, at no cost, defective parts within the warranty
period. Repair or replacement will be made at cost in the following cases:

(1)
(2)

(3)
(4)
(5)

(8)
(7

Damage or failure due to careless handling

Damage or failure due to fires, traffic accidents, earthquakes or

any other natural disasters. :

Damage or failure due to repairs or modifications performed by persons
who are not authorized by NEC San-ei.

Failure due to use or storage under severe conditions for the equipment
far beyond the prescribed operating conditions for the equipment.
Damage or failure due to transportation or relocation of the equipment
after delivery.

Damage or failure after the expiry of the warranty period.

Periodical calibration.

Equipment manufactured by other manufacturers shall be warranted by such

manufacturers.

iv



1.General Information

Charge amplifier unit RT31-159, a plug-in input unit for RT3100N/RT3200N
recorders, can perform following measurement.

Directly connected to a piezoelectric acceleration sensor, it measures
the electric charge which is proportion to the acceleration, and records
the result as an acceleration value, in the unit of G.

Since the sensor’s sensitivity can be set directly by inputting a value
of three significant digits as the calibrating value, reliable settings
can be easily performed.

If the piezoelectric acceleration sensor is far from the amplifier unit,
optional remote charge converters (model 5381 and 5382) can be connected
to suppress noise. '

2.Input Section

O & INPUT (INT): Miniature connector(#10-32 UNF)
INPUTONT) Connect to a piezoelectric acceleration sensor

® Il ®
Pl INPUT (RMT): NDIS strain input connector
Connect to a optional remote charge converter
(model 5381, 5382)
CHARGE AP Power of the remote charge converter is supplied
&R from the amplifier unit.
Pin A to E are assigned as follows.
Power supply to Input signal Common
Remote Charge Converter
Pin A Pin C Pin D Pin B| Pin E
About +8 About -8V -input | +input | common
Note:

(1) Allowable Input Charge to the INPUT(INT) connector is 50,000 pC.

(2) Common Mode Voltage between the INPUT(INT) connector and the
safety ground terminal is 30 Vrms (42.4 Vpeek) or 60 VDC.

(3) Never short-circuit Pin A and Pin C of the INPUT(INT) connector.



3. Connection of Input Signa 1
For carrying out high reliability measurement with less noise, the input
cable connection is very important.
Connect the piezoelectric acceleration sensor and remote charge converter
as described below.

3.1 Connection of a Piezoelectric Acceleration Transducer

Connect the piezoelectric acceleration sensor to the INPUT(INT) connector.

O RT3-159

INPUTONT) i Low noise cable
JEe: = {E@

INPUTIRMT}

screwed-type piezoelectric acceleration
(::::> sensor

CHARGE AMP
Q ®

Note:
(1) Though a low noise input cable is provided, noise may be generated
if the cable is vibrated. Fix the cable as shown below.

slightly loose

|
i ' Fix

K

(2) From a viewpoint of noise-suppression, an excessively long input
cable is not recommended.

(3) Only capacitive signal input can be connected to INPUT(INT).

(4) Dust, oil or water on the piezoelectric acceleration sensor and the
INPUT(INT) connector of the amplifier may generate noise and cause
unstable operation of the amplifier.



3.2 Connection of a Remote Charge Converter

When the piezoelectric acceleration sensor is distanced far from the
amplifier unit, a optional remote charge converter (model 5381 and 5382)
can be connected to suppress noise.

(1) Installation

Use the mounting holes to fix the converter body.
As the case of this amplifier is common-shielded, use screws to fix

the converter on the supplied insulation board.

(2) Connection

insulation washer

i
®
|

insulation board

Connect the output of a piezoelectric acceleration sensor to the
INPUT connector of the remote charge convertor.

Connect the OUTPUT of the converter, by a dedicated connection cable
(option:47481), to the INPUT(RMT) connector of the charge amplifier

unit.

INPUT(INT)

JO:

INPUTIRMT)

(HARGE AMP

O RTIHS)

¥ &

Connection cable (model 47481)

Length: 100 meters
I Bi=="

jae}
) CHAGE CONVERTEA 5382

)

outruTr

1RdNL

Remote charge convertor

piezoelectric acceleration
sensor

Low noise cable



[Note]

(1) To maintain a high input impedance, an input protection circuit is
not provided in the remote charge converter. When a signal source
other than a sensor is connected, malfunction of the amplifier may
occur.

(2) Common Mode Voltage between INT connector or the converter’s case
and the safety ground terminal of the RT3100N/3200N recorder is
30 Vrms (42.4 Vpeek) or 60 VDC.

4. Caution on Input Signal

(1)Input from a sensor
Never connect signal sources other than electric charge (voltage, etc.)
to the INPUT connector for a sensor.
Allowable Input Electric Charge is 50,000 pC. If an input higher than
50, 000 pC should be applied to the amplifier, it may cause malfunction
of the amplifier unit.
Therefore, make sure that input signal should not exceed 50,000 pC.

(2)Common Mode Voltage (CHMV)
The Common Mode Voltage is a voltage component which is applied in
common between the ground and the input connector. Make sure that CMV
should not exceed the determined 30 Vrms (42.4 Vpeek) or 60 VDC which
may cause malfunction of the unit.
If noise-like pulsating common-mode voltage is applied, noise may
appear on the recorded waveform.



5. Response to Input Signal

(1)About the output waveform
Immediately after the basic instrument is powered and the input cable
is connected to the INPUT(INT) conmector, it takes a time (according to
the circuit-time-constant) to output the waveform of the input signal.
During this time, an output on the baseline position is recorded.
The baseline position indicates the recorded position on the chartpaper
when the input level is 0 G.

(2)About the step-input
Since the charge amplifier cuts off the low frequency component, it can
not measure DC components.
The response to the step—input becomes a measuring error as shown below.

Acceleration input waveform
1 cenee output waveform

[
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Time
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6. Setup Procedure

6.1 Display and Setup on AMP Screen (AMP-1 or AMP-2)

—~

2Rt mlgcnt (“svstew ) woniTor ){ TRiceER ) mDBJE_A!p_—JJ

KEY LOGK

aLL 5 5

T‘?‘u?‘ !msvm H LIST || FEED N oisp Il COPY Il STOP H REC l

Eo;: -
L NEC | comniace RT3200
\ | ] |

Press the [ AMP j key on the operation panel and the AMP-1 or
AMP-2 screen displays (AMP-1 for RT3108N/3208N).
The charge amplifier unit is displayed on the AMP screen as shown below.

10 5

CH Pos.| 20 2 [INPUT

13 50 |IEE (o 1

CG .00 RNG
~ 9990C/G G-FS

Each part of above display and its settings is explained below:
1) Display

Display Display contents

Input signal is sampled and displayed.

The <7 mark indicates the baseline position.

The display range is upto the Full Scale for wave-
form recording.

The input signal corresponding to the Full Scale
changes when baseline position is altered.

(Shown at the bottom of the figure)

999 pC/G | Indicates the sensitivity setting value of the
Piezoelectric Acceleration Sensor.

* See below for the setting method.

* Baseline position: Displayed or recorded position when input is 0 G.

2) Setting key

Setting key | Display contents and setting procedure

Press this key to select ON, OFF or GND.

INUT ON : Enable input to amplifier and recording

o OFF: Disable input to amplifier and recording

- GND: Disable input to amplifier, and recording is

positioned on the baseline.




Setting key

Display contents and setting procedure

Press the dial to change input range.
y ETIG

The changing direction can be selected by | C/¢

Press this key to move the baseline position of input
every 10 steps, when the full scale is set to be 100.
The default of baseline position is set to 50.00 so
that waveform will be recorded at the middle of the
recording area.
Note:The baseline position can be set more finely such
pos.
51

as by 0.05-step than by 10-step.

Refer to the next screen explanation for setting
procedure, However, it cannot be made on this
screen.
POS.
When ?& is pressed, the baseline position is
POS POS. POS.

1 60 70
sy > .ol 7 .ol

. 5
moved in 10-step as .

The moving direction can be selected by| &/

SETTING
L%

This key, displayed at a lower part of the AMP screen,
selects direction for changing input range and moving
baseline position.

SETTIG
18

When in position:

10
Press Sg@ 2 to change input range clockwise.
, < RNG

(Setup range of an input range is limited according
to setup value of the sensor’s sengitivity.)

PCS.
Press %% to move baseline position upward.

TG
When in | /0 || position:
10 B .
Press 2 ..2 to change input range counter-
% 0 ! clockwise.
POS. . .
Press |sa| to move baseline position downward.
.00




6.2 Setup on AMP Details Screen (AMP-2 or AMP-3)
CH

Press channel number key (i.e. (%% ), where the charge amplifier unit
is installed, on the AMP-1 or AMP-2 (AMP-1 for RT3108N/3208N) screen ,
the AMP-3 (AMP-2 for RT3108N/3208N) screen is displayed.

s Aios AR s s — ST
T SENSITIVITY ) &
7 : ' PREV 1t @

@ 2 ) N CONVERTER @ INT 999%0C/6 >
: 0

( 161.9C/ms™3) -

©- " RANGE 6-FS (16 = 9.8n/s®)

©— - I ' l rl II?@, 1@‘5 rzll ] :; ®

® : ®
| PSS HPF LPF

4 95/08/09 1
RECORDER F 11:47:51 |

R R B8

1)CH SELECT
Select a channel to be displayed.

1 l2olalalsle|7|8lolw|u||m|u|s|s
pc |6 {87! —jocticloc|evoc |oc|ww|ocice |oc|oc] Ev

Press the channel number key and the number is displayed in a reverse
color, and the setup screen of this channel is displayed to set the
detailed items.

Press AL‘;' to set the input units of the same type simultaneously.
(Refer to Chapter 4.6 of RT3108N/RT3208N/RT3216N Operation Manual for
details)

2)INPUT
Press this key to select ON, OFF or GND.
ON : Enable input to amplifier and recording
OFF: Disable input to amplifier and recording
GND: Disable input to amplifier, and recording is positioned on the
baseline.

3)CHARGE CONVERTER
Display the type of charge convertor[Internal/Remote Charge converter].
* Remote Charge converter(5381/5382) are options.
Refer to Chapter 6.4 for its setting method.



A)SENSITIVITY
Set the sensitivity of a piezoelectric acceleration transducer.

The value in the blankets indicates the sensitivity in SI unit.
Setting ranges are shown as follows.

Charge converter | Setting range of Sensitivity

Internal 0.100 to 999 pC/G
5381 (option) 0.100 to 9.99 pC/G
5382 (option) 1.00 to 99.9 pC/G

Press WHC/6 | and a window for sensitivity-setting pops up at the
right part of the screen.

SENSOR SENSITIVITY
pC/G(16 = 9.8n/s®)

AVAILABLE RANGE ©.108 ~ 99390C/G
—

7 8 9 QIT

4 5 8 CLEAR

1 2 3

o . ENTRY

CLEMR

Input the setting value with numerical keys. Use key to erase

wrong inputs.
Set value is displayed on the upper left side of the window.

Press ENTRY key to confirm the setting and return to the AMP

setting screen.

Press T key to cancel the sensitivity-setting and return to
the AMP setting screen.,

5)INPUT RANGE (G-FS)
Select an input range
The equation I ¢ = 9.8 m/s? indicates the relation between G and the SI
unit m/s?. However, use the equation below when doing conversion.
1G = 9.80665 m/s?

Set the input range according to setting values of (3)CHARGE CONVERTER
and (4)SENSITIVITY as shown in the following chart.



Charge converter | Sensitivity Setting range

Internal 0.100 to 0.999 pC/G 10 to 5k G-FS
1.00 to 9.99 pC/G 1 to 5k G-FS
10.0 to 99.9 pC/G 1 to 500G-FS
100 to 999 pC/G 1 to 50 G-FS

5381 (option) 0.100 to 0.999 pC/G 10 to 500G-FS

1.00 to 9.99 pC/G 1 to 50 G-FS
5382 (option) 1.00 to 9.99 pC/G 10 to 500G-FS
10.0 to 99.9 pC/G 1 to 50 G-FS

HPF

8)HPF
Select the high-pass filter from
Selected item is displayed reversely in color.
OFF means a frequency band that begins from 0.5Hz.

OFF | 20Hz{200Hz

LPF
| k] sicte] iz o |

7)LPF
Select the low-pass filter from
Selected item is displayed reversely in color.
OFF means a frequency band that stops at 20kHz.

8)P0S.

| o | o | ool o | o |

When the of the key is
pressed, the baseline position, which is indicated by the <1 mark,
moves in 10-step upward or downward.

9)P0S. Adj.
When the || 0@ |lof the | 00|l o [ ¢ | key is pressed, the
Q)
color of number is reversely displayed as ,lﬁnnw P | o ‘

Rotate the jog-dial to finely adjust the baseline position to such as
Q)
WY in ['ﬁ“QLJrvia l o AJ by 0.05-step.

When in recording, the baseline position will be moved in 0.125mm steps
on the paper by rotating the jog-dial.

WD | ,gain and the display returns to oLb

Press
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Note: If {7 ¢ l @ ] is pressed during the time when fine adjustment

@\.

is made, as shown in

e || o | o

, the baseline position

moves in 1/10-step with the finely-adjusted portion (1.45)

remained as shown in - .
If l O | & } is pressed during the time when fine adjustment
is not made, as shown in I 5L45J| ¢ J ¢ l , the baseline

position moves in 1/10-step with the finely-adjusted portion

(1. 45) canceled, as shown in

51.45

—

0.0 | - 70.00

10)LEVEL

The status of input signal is indicated on the basis of the baseline

position.

11)PREV
Return to the previous screen.

12)MONITOR

Proceed to the next screen, where various settings can be made while
viewing the waveform of input signal. In addition, the amplitude of
the waveform can be changed without changing the input range.

Refer to next chapter for details.

_11_



6.3 Display and Setup on AMP Monitor Screen (AMP-3 or AMP-4)

Press key on the AMP-3 (AMP-2 for RT3108N/3208N) screen, the
AMP-4 (AMP-3 for RT3108N/3208N) screen is displayed.

@ ® @

o e /,Jﬁzﬁifk
| MON SPEED ||f CONVERTER : INT L
® Soom/s || SENSITIVITY: 50.00C/6 |
........... @
.......... @
....... @
............. .
®.-

&&S»..f»f..ssz.».»f. S o RO P

1)MON SPEED
Select monitor speed.

MON SPEED
When m&? is pressed, l .is displayed and then monitor
speed can be selected with jog dial.
Monitor speed: 50, 25,10, 5, 2,1 mm/sec
100, 50, 25,10, 5,2,1 mm/min
100, 50, 25,10, 5,2, 1 mm/hour

2)CH SELECT
Select input channel to be monitored.

CH13
When is pressed, is displayed and then channel number
can be selected with jog dlal
Press once again to display the monitor screen of the selected
channel.
3)INPUT
INPUT

Press the M || key to select ON, OFF or GND.
ON : Enable input to amplifier and recording

OFF Disable input to amplifier and recording
GND: Disable input to amplifier, and recording is positioned on the

baseline.

‘lz_



4)CHARGE CONVERTER
Display the type of charge convertor[Internal/Remote Charge converter].
* Remote Charge converter(5381/5382) are options.
Refer to Chapter 6.4 for its setting method.

5)SENSITIVITY
Set the sensitivity of a piezoelectric acceleration transducer.
Refer to Chapter 6.2 for its setting method.

8)RANGE
Select input range.

When 50 6 is pressed, ™ is displayed and then input
range can be selected with jog dlal

7)LPF
Select the low-pass filter from OFF/10kHz/SkHz/1kHz.
LPF LPF
When OFF || is pressed, B9d || is displayed and then filter can

be selected with jog dial.
OFF means a frequency band that stops at 20kHz.

8)HPF
Select the high-pass filter from OFF/20Hz/200Hz.
HPF HPF
When OFF || is pressed, o || is displayed and then filter can

be selected with jog dial."
OFF means a frequency band that begins from 0.5Hz.

9) AMPTD
The amplitude of a waveform displayed on the screen can be changed
to any value in the range of x10 to x1/2 without changing RANGE.

Press l AP i] to display o and the amplitude can be changed
with jog dial.

25. 00
The full scale value is indicated with G . When amplitude is

changed, ”#” marks are displayed and scale value is also changed.

The following sample shows the monitoring and recording before and
after changing the full scale from [ +25.00 G ] to [ +20.00 G ]

_13_



Sample of monitoring:

Before changing amplitude After changing amplitude
( FS: +25.00 G ) ( FS: +20.00 G )

s

Sample of recording:

Before changing amplitude After changing amplitude
( FS: +25.00 G ) ( FS: +20.00 G )

[ kR
.00




Note:

1. The ”#” marks, which are displayed at the left side of the full
scales in the sample of monitoring, at the upper right corner of
the full scales in the sample of recording, and at the right side

'cate that the scale mode of

on MENU1 Screen(SYSTEM PAGE 2/3)
is changed to "Mode 1” automatically.

For details about the scaling setting, refer to Chapter 9.6 in
RT3108N/RT3208N/RT3216N Operation Manual.

9. Set the trigger level once again after changing the amplitude, since

the trigger level is set by the format of percentage of amplitude.

10)POS.

Press 0.0 || ¢4 display I‘
The baseline position can be moved upward or downward in 0.05-step

(FS:100) with jog dial, as shown in | B0 || - || KNR | — || N

The baseline position is indicated with -« at the right side of
waveform.
The scale display is determined by selecting the

s key.

11)Scale move
The steps of scale display movement in waveform recording can be
Scale move

selected by /FINE

STEP: When recording, baseline position can be moved in 0.125mm steps.
If the movement of baseline exceeds +0.5DIV, the scale movement
is moved in 10-step with the full scale in 100.
In the STEP mode, if an offset within +0.5DIV is output when
0V is inputted, the output waveform can be moved to match the
0V grid line(in the middle of chart paper) with the 5! key.
(0ffset can be cancelled when recording)

_15_.



Sample 1 of recording(offset within +0,5DIV):

Scale display with Scale display with
baseline set to 50.00 baseline set to 53.00

Th

Scale display is not moved.
(0Offset is cancelled)

1 DIV (Amplitude set to 100 mm F.S.)

If baseline position is moved more than 0.5DIV,
the scale display is also moved.

_16_



Sample 2 of recording (offset beyond +0.5DIV):

Scale display with Scale display with
baseline set to 50.00 baseline set to 60.00

ci, 13
20, 1

of

1

Scale display is moved

in 10-step upward as it is
beyond +0.5 DIV,

FINE: When recording, baseline position can be moved in 0.125mm steps.
If the baseline position is finely adjusted in 0.05-step with
the full scale in 100, the scale display is also moved in 1/2000
steps of input range with the baseline position moved meanwhile.
In the FINE mode, even though the input signal is beyond the
recording range, it can be recorded within the recording range
with the P83 key.
(0ffset cannot be cancelled when recording because scale display

is also moved when the baseline is moved.)

_17_



Sample of recording:

Scale display with Scale display with
baseline set to 50,00 baseline set to 45.50

- cil, 13 cil, 13
- [ v 5.0 - 50 18
. I (1} H iy €}

?

Scale display is moved in

1/2000 steps of input range
with the baseline position
moved meanwhile.

12)Digital display
Display digital value of input signals.

13)PREV
Return to the previous screen of AMP-3 (AMP-2 for RT3108N/3208N).
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6.4 Setup of Charge Converter on MENU-2 (SYSTEM PAGE 3/3)

B ""““\ e ) ) ) ) j (o)

B ®BeEE ==

@ NEC | omniace RTI2006d ) J

Press the { SYSTEM key on the operation panel and the MENU-2

(SYSTEM 3/3) screen appears.

to display the MENU-2

If another system page is displayed, press [ nex |
(SYSTEM 3/3).

15 ST-AMP BRIDGE VOLTAGE 22 TEST PRIMT
16 F/V COMVERTER 23 ROM VERSION
17 INTERFACE SELECT 24 Floating OC AMP unit
18 RS-232C 25 Thermocounle AMP unit

19 6P-18 %6 Charze AYP unit

20 INITIALIZE 27
21 SYSTEM CHECK

ELDD> or "J06 DIAL” for Ttem seleot.
Execute the Item by "SELECT” or "EMIRY” kev.

item with the jog-dial or the

Move the cursor to the
& I o l & l o || on the screen.

Note: If a charge amplifier unit is not installed or if the unit is not
displayed because of the memory limit (refer to Chapter 9.8 in the
operation manual of the basic instrument), an error display appears.
Press the [ emex key to confirm.

26 Charge AP unit

No Charge AMP installed.

=
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Press SELECT on the screen display or the key on the
operation panel to allow the following screen to appea

o o

26 Charge AMP unit
INT : 13 ~COMVERTER— @
® 5381 : | {5381 | 5392
5382 ¢ YES It |
Amp. select
® T LT T PP ] el | |
Selecting any charge converter shows default values for "RAMGE” and
"SENSITIVITY” after settings. Set them up again on the AMP displays.

1) CONVERTER
Select the type of charge converter from INT, 5381 and 5382.
The selected type is displayed in a reverse color.
Note: Select 5381 or 5382 (options) when they are installed.

2) AMP select
Select a channel in which a charge converter is installed.

T T T T ][ 1]

Press the channel number key and the number is displayed in a reverse

color, and the converter selected in (1) has been set.

Note: Only channels with charge amplifier units installed are displayed
for selection,

Channels which have been set to INT, 5381 and 5382 are listed in the
box (3) respectively.

to confirm settings and return to MENU-2 screen.

Press ! to cancel settings and return to MENU-2 screen.

Note: Changing of the charge converter setting affects the input range
and the sensitivity as shown below.

Charge converter | Input range Sensitivity
Internal 50 G-FS 999 pC/G
5381 (option) 50 G-FS 9.99 pC/G
5382(option) 50 G-FS 99.9 pC/G

Reset the input range and the sensitivity after changing the
setting of the converter,
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7. Communication Commands (GP-IB/RS-232C interface)

Communication commands for GP-IB and RS-232C interfaces concerning the
Charge Amplifier Unit RT31-159 are explained in this chapter.

For other commands and information about RS-232C interface unit or the
optional GP-IB interface unit RT31-106, or memory card unit and remote

unit, please refer to:
GP-IB/RS-232C INTERFACES-MEMORY CARD UNIT-REMOTE UNIT OPERATION MANUAL

_21_



7.1 Setting Commands

The following commands are available for setting up the input unit.

(1) SCH (Set CHannal)

[Function]
Sets the input condition.

[Input format]
SCH P1, P2, P3,P4(Delimiter)

[Parameter]
P1: Setup channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
P2: Input status
0: QFF
1: ON
2: GND
P3: Input range
5kG-FS 7: 50G-FS
2kG-FS 8: 20G-FS
1kG-FS 9: 10G-FS
500G-FS 10: 5G-FS
200G-FS 11: 2G-FS
: 100G-FS 12: 1G-FS
P4: Low-pass filter (LPF)
0: OFF
1: 10kHz
2: bkHz
3: 1kHz

SO Ol OO

[Note]
1. The setting value of the parameter P3 is limited by the type of
the charge converter and the sensitivity of sensor.
Setting out of range will cause a parameter error.

Charge converter | Sensitivity Setting range
Internal ©0.100 to 0.999 pC/G 10 to 5k G-FS
1.00 to 9.99 pC/G 1 to 5k G-FS

10.0 to 99.9 pC/G 1 to 500G-FS

100 to 999 pC/G 1 to 50 G-FS

Model 5381 0.100 to 0.999 pC/G 10 to 500G-FS
1.00 to 9.99 pC/G 1 to 50 G-FS

Model 5382 1.00 to 9.99 pC/G 10 to 500G-FS
10.0 to 99.9 pC/G 1 to 50 G-FS

2. LPF can also be set with the SCF command.

_22_



(2) SIN (Set INput of wave Amp)

[Function]
Sets ON/OFF of the input unit.

[Input format]
SIN P1,P2(Delimiter)

[Parameter]
P1: Setup channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
A for all channels
P2: Input ON/OFF
0: OFF
1: ON

[Notel
1. GND cannot be set with this command. Set it with the SCH command.

2. Setting a channel without input unit installed will cause a
parameter error.

3. Setting while the recorder is in memory-recording operation will
cause an execution error.

(3) SPP (Set Print Position of Amp)

[Function]
Sets the position of print base-line,

[Input format]
SPP P1,P2(Delimiter)

[Parameter ]
P1: Setup channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
A for all channels
P2: Position of the base-line
0 to 10

[Explanation]
The real position of the base-line is from 0.00 to 100.00, and the
SPP command sets 1/10 (from 0 to 10) of the real value. Setting with
the SPP command cancels the fine-adjustment setting of the position.
The SRP command sets the position with the fine-adjustment.

[(Note]
1., Setting a channel without input unit installed will cause a
parameter error.
2. Setting while the recorder is in memory-recording operation will
cause an execution error.
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(4) SRP (Set Real Print position)

[Function]
Sets the position of base-line with fine-~adjustment.

[Input format]
SRP P1,P2(Delimiter)

[Parameter]
P1: Setup channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
P2: Real position of the base-line (input with ASCII characters)
0 to 2000

[Explanation]
The real position of the base-line is set between the full scale of
2000 steps. -
One step in the scale of 200mm/FS or two steps in the scale of
100mm/FS means 0.1mm in the real position.
Setting with the SPP command cancels the fine-adjustment setting
(10-steps full scale) of the real position after the fine adjustment
setting.

[Note]
Setting a channel without an input unit installed will cause a
parameter error.

(5) SCF (Set Charge amp Filter)

[Function]
Sets the LPF and HPF of the charge amplifier unit.

[Input format]
SCF P1, P2, P8(Delimiter)

[Parameter]
P1: Setup channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
A for all channels
P2: Low-pass filter (LPF)

0: OFF
1: 10 kHz
2: 5 kHz
3: 1 kHz
P3: High-pass filter(HPF)
0: OFF
1: 20 Hz
2: 200 Hz
[Explanation]

Parameters P2 and P3 can be omitted.
e.g. Input the command as "SCF Pl1,,P3” for HPF setting only.
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[Note]
1. Omission of both Pl and P2 will cause a parameter error.
2. Setting a channel without an input unit installed or with an unit
other than charge amplifier installed will cause a parameter error.

(8) SCC (Set Charge amp Converter)

[Function]
Sets charge converter (Internal/5381/5382).

[Input format]
SCC P1,P2(Delimiter)

[Parameter]
P1l: Setup channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
A for all channels
P2: Charge converter
1: Internal
1: 5381 (option)
2: 5382(option)

[Explanation]
Change of the type of charge converter will affect the input range
and sensitivity of sensor as follows.
Use SCH or SCP command to reset these two parameters.

Charge converter | Input range Sensitivity
Internal 50 G-FS 999 pC/G
5381 (option) 50 G-FS 9.99 pC/G
5382 (option) 50 G-FS 99.9 pC/G

[Note] ‘
Setting a channel without an input unit installed or with an unit
other than charge amplifier installed will cause a parameter error.

(7) SCP (Set Charge amp Pick-up)

[Function]
Sets sensitivity of sensor.

[Input format]
SCP P1,P2(Delimiter)

[Parameter]
P1l: Setup channel
1 to 16 for RT32186N
1 to 8 for RT3108N/3208N
A for all channels
P2: Sensitivity of sensor (unit:pC/G)
0.100 to 999 (input with ASCII characters)
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[Explanation]
Setting values of sensor’s sensitivity allow the setting range of the
input range to be limited. (Refer to SCH command. )
When the sensitivity is beyond the range of the setting, the input
ranges is designed to be 50 G-FS.
The sensitivity of sensor, which is limited according to the type
of charge converter, is shown below.

Charge converter Sensitivity
Internal 0.100 to 999 pC/G
5381 (option) 0.100 to 9.99 pC/G
5382 (option) 1.00 to 99.9 pC/G

[Note]
Setting a channel without an input unit installed or with an unit
other than charge amplifier installed will cause a parameter error.

(8) SAL (Set trigger Absolute Level)

[Function]
Directly sets a trigger level with a converted input range value.
(when the trigger mode is in AND or OR mode.)

[Input format]
SAL P1,P2(Delimiter)

[Parameter]
P1: Setup channel
1 to 18 for RT3216N
1 to 8 for RT3108N/3208N
P2: Level (setting range of current input unit)
-5 to 5 (kG, @)

[Explanation]
This can be applied to user’s scale.
Effective number of character are 9. More characters are ignored.
Other characters than number, decimal point, and ”-” cause an error.
The input value is provided with a symbol and a decimal point, and
the portion less than 1% of the waveform recording width is ignored.
The unit of a level depends on the input range. The selectable range
varies with the value of base-line position.

[(Notel
1. Setting a value exceeding the full scale causes a parameter error.
2. Setting the real-time trigger to OFF in the real-time mode causes
a mode error.
3. Settings during operation cause an execution error.
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7.2 Status Inquire Commands

The following commands are available for inquiring the status of the
input unit from the host computer. If an error occurs after sending these
commands, same number of ”?” marks, corresponding to answer parameters,
is returned to prevent hang-up.

(9) ICH (Inquire CHannal)

[Function]
Qutputs the set condition of an input unit.

[Input format]
ICH P1(Delimiter)

[Output format]
AL, A2, A3, Ad(Delimiter)

[Parameter]
P1: Qutput channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N

[Answer]
Al: Type of input unit

1: DC amplifier
2: Event amplifier
3: F/V converter
4: DC strain amplifier
5: Zero suppression amplifier
6: Floating DC amplifier
7: Thermocouples amplifier
8: RMS converter
9: DC amplifier with fine control
10: Charge amplifier
X: no input unit installed
A2: Input ON/OFF/GND
1: OFF
2: ON
3: GND
A3: Input range
1: bBkG-FS T7: 50G-FS
2:  2kG-FS 8: 20G-FS
3: 1kG-FS 9: 10G-FS
4: 500G-FS 10:  5G-FS
5: 200G-FS 11: 2G-FS
6: 100G-FS 12: 1G-FS
A4: Low-pass filter (LPF)
0: OFF
1: 10kHz
2: bkHz
3: 1kHz
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(10)IIP (Inquire Input/Print)

[Function]
Qutputs the ON/OFF condition of input/print of a channel.

[Input format]
IIP P1(Delimiter)

[Qutput format]
Al(Delimiter)

[Parameter]
P1l: Output channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N

[Answer]
Al: Input ON/OFF/GND
0: OFF
1: ON
2: GND
[Note]

Selecting a channel without an input unit installed causes a
parameter error.

(11)IPP (Inquire Print Position)

[Function]
Qutputs the print base-line position of the input unit.

[Input format]
IPP P1(Delimiter)

[Output format]
Al1(Delimiter)

[Parameter]
P1: Qutput channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N

[Answer]
Al: Print base-line position
0 to 10

[Explanation]
The real position of the base-line is from 0.00 to 100.00, and the
IPP command outputs 1/10 (from 0 to 10) of the real value.
Inquiring with the IPP command does not output the fine-adjustment
portion,
The IRP command outputs the position with the fine-adjustment.
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[Note]
1. Inquiring a channel without input unit installed will cause a

parameter error.
2. Inquiring a channel for event amplifier unit installed will cause
a parameter error.

(12)IRP (Inquire Real Print Position)

[Function]
Outputs the position of print base-line with fine-adjustment.

[Input format]
IRP P1(Delimiter)

[Qutput format]
Al(Delimiter)

[Parameter]
P1: Output channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N

[Answer ]
Al: Real position of the base-line (ASCII characters)
0 to 2000

[Explanation]
The real position of the base-line is outputted with the full scale

of 2000 steps.

[Note]
1. Inquiring a channel without input unit installed will cause a

parameter error.

2. Inquiring a channel for event amplifier unit installed will

cause a parameter error.

(13)ICF (Inquire Charge amp Filter)

[Function]
Outputs the setting status of LPF and HPF of a charge amplifier unit.

[Input format]
ICF P1(Delimiter)

[Qutput format]
Al, A2(Delimiter)

[Parameter)
P1: Qutput channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
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[Answer]
Al: Low-pass filter (LPF)

0: OFF
1: 10 kHz
2: b5 kHz
3: 1 kHz
A2: High-pass filter(HPF)
0: OFF
1: 20 Hz
2: 200 Hz

[(Note]
Inquiring a channel without an input unit installed or with an unit
other than charge amplifier installed will cause a parameter error.

(14)ICC (Inquire Charge amp Converter)

[Function]
Outputs setting of the charge converter (Internal/5381/5382).

[Input format]
1¢C P1(Delimiter)

[OQutput format]
Al(Delimiter)

[Parameter]
P1: Qutput channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N

[Answer]
Al: Charge converter
1: Internal
1: 5381(option)
2: 5382 (option)

[Note]

Inquiring a channel without an input unit installed or with an unit
other than charge amplifier installed will cause a parameter error.
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(15)ICP (Inquire Charge amp Pick-up)

[Function]
Qutputs sensitivity of sensor.

[Input formatl
ICP P1(Delimiter)

[Qutput format]
Al(Delimiter)

[Parameter]
P1: Output channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N

[Answer]
Al: Sensitivity of sensor (unit:pC/G)
0.100 to 999 (ASCII characters)

[Note]
Inquiring a channel without an input unit installed or with an unit
other than charge amplifier installed will cause a parameter error.

(16)IDA (Inquire Data in ASCII format)
[Function]
Outputs input data of the current amplifier in ASCII format.
Qutputs information(type and unit) of the current amplifier if Un is

selected as a parameter.

[Input format]
IDA P1(Delimiter)

[Output format]

Al(Delimiter)  when one channel is selected

Al,A2,A3,...,A18(Deliniter) : when all channels are selected

Al, A2(Delimiter) . when Un is selected as a parameter
[Parameter]

P1l: Qutput channel
1 to 18 for RT3216N
1 to 8 for RT3108N/3208N
A for all channels
(In case of inquiring type and unit)
Ul to Ul for RT3216N
Ul to U8 for RT3108N/3208N
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[Answer]
When data is read:
Al to A16(Al1 to A8 for RT3108N/3208N): ASCII data

Refer to RDA command for the data format.

When information is read:

Al: Type of input unit
: not installed
DC amplifier
Event amplifier
F/V converter
DC strain amplifier
Zero suppression amplifier
Floating DC amplifier
Thermocouples amplifier
RMS converter
DC amplifier with fine control
Charge amplifier

OWR~IOoUIikWD MO

—

A2: Unit
0: G
1: kG

[(Notel
0 or 1 of A2 shows the natural unit of the charge amplifier.
Other values show the pre-set specific units.
2: N b: u© & 8: kg 11: g
3: Pa 6: m/s? 9: kgf 12: user-defined
4: mn 7: °C 10: kgf/cm?

[Explanation]
Like the function of a digital voltmeter, this command reads the data
of the current input unit and outputs it with ASCII format.
When all channels are selected, 16 data (32 bytes, RT3216N) or 8 data
(16 bytes, RT3108N/3208N) are always outputted whether input units
are installed or not. However an asterisk mark(*) is sent back for
the channel with no input unit installed.

(17)IDB (Inquire Data in Binary format)

[Function]
Qutputs input data of the current amplifier in binary format.
Qutputs information(type, unit and decimal point position) of the
current amplifier if Un is selected as a parameter.

[Input format]
IDB P1(Delimiter)

[Output format]

(Upper-byte) (Lower-byte) - when one channel is selected
(Ud1) (Ld1) (Ud2) (1d2)... (Ud16) (1d16) : when all channels are selected
Al, A2, A3(Delimiter) : when Un is selected as a parameter
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[Parameter]
P1: Output channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
A for all channels
(In case of inquiring type and unit)
Ul to UlB for RT3216N
Ul to U8 for RT3108N/3208N

[Answer]
When data is read:
(Upper-byte) (Lower-byte): Binary data
Refer to RDB command for the data format.

When information is read (ASCII format):
Al: Type of input unit

0: not installed

1: DC amplifier

2: Event amplifier

3: F/V converter

4: DC strain amplifier

5: Zero suppression amplifier
6: Floating DC amplifier

7: Thermocouples amplifier

8: RMS converter

9: DC amplifier with fine control
10; Charge amplifier

A2: Unit
0: G
1: kG

A3: Position of the decimal point

[Note]
0 or 1 of A2 shows the natural unit of the charge amplifier.
Other values show the pre-set specific units.
2: N 5: e 3: kg 11: g
3: Pa 6: m/s? 9: kef 12: user-defined
4: mm 7: °C 10: kgf/cm?

[Explanation]
This command reads the data of the current input unit and outputs it
in a binary format.
One data is outputted as two bytes, with the upper-byte first and
followed by the lower-byte.
Delimiters other than EOI are not provided. (GP-IB interface)
When all channels are selected, 16 data (32 bytes, RT3216N) or 8 data
(16 bytes, RT3108N/3208N) are always outputted whether input units
are installed or not. However 0000h is sent back for the channel with
no input unit installed.
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(18)IDD (Inquire Data Directly)
[Function]
Qutputs data a in binary format of non-conversion.
Outputs information (type, range) if Un is selected as a parameter.

[Input format]
IDD P1(Delimiter)

[Qutput format]

(Upper-byte) (Lower-byte) - when one channel is selected

(Ud1) (Ld1) (Ud2) (1d2)... (Ud16) (Ld18): when all channels are selected

Al, A2(Delimiter) - when Un is selected as a parameter
[Parameter]

P1l: QOutput channel
1 to 18 for RT3216N
1 to 8 for RT3108N/3208N
A for all channels
(In case of inquiring type and unit)
Ul to Ul6 for RT3216N
Ul to U8 for RT3108N/3208N

[Answer]
When data is read:
(Upper-byte) (Lower-byte): Binary data
Refer to RDD command for the data format.
When information is read (ASCII format):
Al; Type of input unit
: not installed
DC amplifier
Event amplifier
F/V converter
DC strain amplifier
: Zero suppression amplifier
: Floating DC amplifier
Thermocouples amplifier
¢ RMS converter
: DC amplifier with fine control
Charge amplifier
A2: Input range

H
OO ~-IDUTE WD = O
.o P se s e o0

1: 5kG-FS 7: 50G-FS
2: 2kG-FS 8: 20G-FS
3: 1kG-FS 9: 10G-FS
4: 500G-FS 10:  5G-FS
5: 200G-FS 11:  2G-FS
6: 100G-FS 12: 1G-FS

[Explanation]
This command reads the data of the current input unit and outputs it
in an internal binary format. Delimiters other than EOI are not
provided for GP-IB interface. When all channels are selected, 16 data
(32 bytes, RT3216N) or 8 data (18 bytes, RT3108N/3208N) are always
outputted whether input units are installed or not. However 0000h is
sent back for the channel with no input unit installed.

_34._



7.3 Memory Data Read Commands

The following commands are available for reading data in the recorder
memory.

(19)RDA (Read Data in ASCII format)

[Function]
Qutputs memory data in an ASCII format.

[Input format]
RDA P1,P2, P3(Delimiter)

[Qutput format]
Al, A2(Delimiter) (DATAL) (Delimiter) (DATA2) (Delimiter)......
(DATAn) (Delimiter)

[Parameter]
P1: Qutput channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
P2: Start address of data to be read
0 to final memory address
32767 in 32kWord/CH
262143 in 256kWord/CH
P3: Number of data to be read
1 to number of data to be read
Max. 32768 in 32kWord/CH
Max. 262144 in 256kWord/CH

[Answer]
Al: Type of input unit
: DC amplifier
Event amplifier
F/V converter
DC strain amplifier
. Zero suppression amplifier
Floating DC amplifier
. Thermocouples amplifier
RMS converter
DC amplifier with fine control
: Charge amplifier

OO CO ~JOO U LD
* se o . se ¢o oo

—

A2: Unit
0: G
1: kG

[Notel
1. 0 or 1 of A2 shows the natural unit of the charge amplifier.
Other values show the pre-set specific units.
2: N 5: un e 8: kg 11: g
3: Pa 6: m/s? 9: kef 12: user-defined
4: mm 7: °C 10: kegf/cm?
2. The ranges of P2 and P3 depend on the division of the recorder
memory. For details about memory division, refer to Chapter 12.3
of GP-IB/RS-232C INTERFACES OPERATION MANUAL.
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[Explanation]
Reads data of a channel selected by parameter PI.
When P2 and P3 are inputted, the number of data selected by P3 is
read from the address indicated by P2.
If both P2 and P38 are omitted, it depends on the setting values of
the recorder. (The same range as for copying)
Omission of either P2 or P3 is not allowed.
When a specific unit or a scale is set, the value, which is converted
in accordance with the setting, is outputted.
Regarding the setting of specific units or scales, refer to the
operation manual of the basic instrument.
In the above case, the numerical value of Answer A2 coincides with
the number of a specific unit.
Output data (DATAn) is provided with symbol and decimal point.
Delimiters are outputted between data as separators.

[Note]

1. While the instrument is executing other commands, this command is
not executed. This command must be executed after the execution of
other commands is completed.

2. An error occurs if no effective data is in the memory.

Before executing this command, use IMS command to check the memory
condition.

3. If data is read beyond the measurable range, 0 is outputted.

4. A data write command does not provide the function of setting user
scale. When it is necessary to rewrite data, do not change the
unit and scale.

[Example]
To read 5 memory data of CH1 from address 0
Command: RDA 1,0,5(Delimiter) -
Answer: 10, 0(Delimiter)50. 00(Delimiter)40.00(Delimiter)30. 00
(Delimiter)20.00(Delimiter)10.00(Delimiter)

Input unit type : Charge amplifier
Physical unit : G

DATAl (address 0): 50.00 G

DATA2 (address 1): 40.00
DATA3(address 2): 30.00
DATA4 (address 3): 20.00
DATAS (address 4): 10.00

[ep N op Rop R ap]
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(20)RDB (Read Data in Binary format)

[Function]
Qutputs memory data in binary format.

[Input format]
RDB P1, P2, P3(Delimiter)

[Output format]
Al, A2, A3(Delimiter) [STX](Upper DATAL) (Lower DATAL)......
... (Upper DATAn) (Lower DATAn)

[Parameter]
P1: Qutput channel
1 to 18 for RT3216N
1 to 8 for RT3108N/3208N
P2: Start address of data to be read
0 to final memory address
32767 in 32kWord/CH
262143 in 256kWord/CH
P3: Number of data to be read
1 to number of data to be read
Max. 82768 in 32kWord/CH
Max. 262144 in 256kWord/CH

[Answer]
Al: Type of input unit
: DC amplifier
Event amplifier
F/V converter
DC strain amplifier
Zero suppression amplifier
Floating DC amplifier
: Thermocouples amplifier
RMS converter
DC amplifier with fine control
Charge amplifier

OWOO~-ITDUTE WD
e ae oo et o9 se ev 2o

—

A2: Unit
0: G
1: kG
A3: Position of decimal point (n)
Divide the data by 10® to get the real value.

[Note]
1. Parameter (Pn) and answer (An) are in ASCII format.
2. 0 or 1 of A2 shows the natural unit of the charge amplifier.
Other values show the pre-set specific units.
2: N 5: ue 8: kg 11: g
3: Pa 6: m/s? 9: kgf 12: user-defined
4: mm 7: °C 10: kgf/cm?
3. The ranges of P2 and P3 depend on the division of the recorder
memory and setting of memory capacity per channel.
For details about memory division, refer to Chapter 12.3 of
GP-IB/RS-232C INTERFACES OPERATION MANUAL.
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[Explanation]

Reads data of a channel selected by parameter PI.
When P2 and P3 are inputted, as much as the number of word selected
by P3 is read from the address indicated by P2. If both P2 and P3 are
omitted, it depends on the setting values of the recorder. (The same
range as for copying.) Omission of either P2 or P3 is not allowed.
In the data output, status of input unit is outputted with Al to A3,
and then [STX](02h) code is outputted as the start mark of the data,
successively the specified number of word data are outputted in a
binary format. No delimiter is outputted between data.
In case of GP-IB interface, [EQI] is outputted as the last byte.
A data, an integer of one word (2-byte), is outputted with an upper-
byte followed by a lower-byte.

(Upper DATAn): the upper-byte of DATAn

(Lower DATAn): the lower-byte of DATAn
Since A3 indicates the position of decimal point, divide the data by
10® to get the real value.
Data represents a measured value with symbols (complement of 2) in 16
bits.

Example:
50 G +-v-- 5000 = 1388h (unit:G decimal point position: 2)
-50 G e -5000 = EC78h

When a specific unit or a scale is set, the value, which is converted
in accordance with the setting, is outputted.

Regarding the setting of specific units or a scales, refer to the
operation manual of the basic instrument.

In the above case, the numerical value of Answer A2 coincides with
the number of a specific unit.

[Note]

1. While the instrument is executing other commands, this command is
not executed. This command must be executed after the execution of
other commands finishes.

2. An error occurs if no effective data is in the memory.

Before executing this command, use IMS command to check the memory
condition.

3. If data is read beyond the measurable range, 0000h is sent back.
4. A data write command does not provide the function of setting user
scale. When it is necessary to rewrite data, do not change the

unit and scale.

[Example]
To read 5 memory data of CHIL from address 0
Command: RDB 1,0,5(Delimiter)
Answer: 10,0,2(Delimiter)[STX]1(18h)(88h) (0Fh)(AOh) (0Bh)(B8h)
(07h) (DOL) (03h) (E8h)

Input unit type : Charge amplifier

Physical unit : G

Decimal point position: 2

DATAI (address 0)=(13h)(88h)=(1388h)=5000: 50.00 G
DATA2(address 1)=(0Fh)(AOh)=(0FAOh)=4000: 40.00 G
DATA3 (address 2)=(0Bh)(B8h)=(0BB8h)=3000: 30.00 G
DATA4(address 3)=(07h) (DOh)=(07D0h)=2000: 20.00 G
DATA5 (address 4)=(03h) (E8h)=(03E8h)=1000: 10.00 G
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(21)RDD (Read Data Directly)

[Function]
Qutputs memory data in internal format(blnary)

[Input format]
RDD Pi, P2, P3(Delimiter)

[Output format]
Al, AZ(Dellmlter)[STX](Upper DATA1) (Lower DATAl)......
. (Upper DATAn) (Lower DATAn)

[Parameter]
P1: Qutput channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
P2: Start address of data to be read
0 to final memory address
32767 in 32kWord/CH
262143 in 256kWord/CH
P3: Number of data to be read
1 to number of data to be read
Max. 32768 in 32kWord/CH
Max. 262144 in 258kWord/CH

[Answer]
Al: Type of input unit

1: DC amplifier
2: Event amplifier
3: F/V converter
4: DC strain amplifier
b: Zero suppression amplifier
8: Floating DC amplifier
7: Thermocouples amplifier
8: RMS converter
9: DC amplifier with fine control
10: Charge amplifier
AZ: Input range
1: 5kG-FS 7: 50G-FS
2: 2kG-FS 8: 20G-FS
3: 1kG-FS 9: 10G-FS
4: 500G-FS 10: 5G-FS
5: 200G-FS 11: 2G-FS
6: 100G-FS 12: 1G-FS

[Note]
1. Parameter (Pn) and answer (An) are in ASCII format.
2. Specifying values in the ranges of P2 and P3 vary depending on the
setting of division of the recorder memory.
For details about memory division, refer to Chapter 12.3 of
GP-IB/RS-232C INTERFACES OPERATION MANUAL.
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[Explanation]
Reads data of a channel selected by parameter Pl.
The setting of P2 and P3 are the same as that of RDB.
In the data output, status of input unit is outputted with Al to A3,
and then [STX](02h) code is outputted as the start mark of the data,
successively the specified number of word data are outputted in a
binary format. No delimiter is outputted between data.
In case of GP-IB interface, [EOI] is outputted as the last byte.

Data is represented with symbols with the full scale in +2000
(complement of 2) in 16 bits.
Example: (input range: 5 G-FS)

5G - 2000 = 07D0h
-5 G s -2000 = F830h
0G ~+-- 0000 = 0000h
1G -eevee 0400 = 0190h

When a specific unit or a scale is set, the data is outputted in the
actual range of an input unit.

High speed data transfer can be provided since processing of data
conversion is not performed.

[Notel
1. Since the RDD command reads data directly from the memory, it

differs in format from other commands.

9. While the instrument is executing another command, this command is
not executed. This command must be executed after the execution of
another command stops.

3. If data is read beyond the measurable range, 0000h is sent back.

[Example]
To read 3 memory data of CH1 from address 0
Command: RDD 1,0,3(Delimiter)
Answer: 10,10(Delimiter)[STX](07h)(DOh) (06h) (40h) (04h)(BOh)

Input unit type : Charge amplifier

Input range: 5 G-FS

DATAL (address 0)=(07h) (DOh)=(07D0h)=2000 (2000/2000%5=5. 000 G)
DATA2 (address 1)=(06h) (40h)=(0640h)=1600 (1600/2000*5=4.000 ®)
DATA3 (address 2)=(04h) (BOh)=(04B0h)=1200 (1200/2000%5=3.000 t))
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7.4 Data Write Commands

Execute these commands on a host computer to write data directly into
the recorder memory .

The data written into the memory can be recorded by the "Copy command”
like ordinary data.

(22)WDA (Write Data in ASCII format)

[Function]
Writes data to memory in ASCII format.

[Input format]
WDA P1,P2, P3, P4(,P5)(Delimiter) (DATAL) (Delimiter) (DATA2) (Delimiter)
...... (DATAn) (Delimiter)

[Parameter]
Pl: Write channel
1 to 18 for RT3216N
1 to 8 for RT3108N/3208N
P2: Start address to be written
0 to final memory address
32767 in 32kWord/CH
262143 in 256kWord/CH
P3: Number of data to be written
1 to number of data to be read
Max. 32768 in 32kWord/CH
Max. 262144 in 256kWord/CH
P4: Input range
P4 Input range Data range

5kGFS 5000 to -5000
2kG-FS 2000 to -2000
1kG-FS 1000 to -1000

500G-FS 500.0 to -500.0
200G-FS 200.0 to -200.0
100G-FS 100.0 to -100.0
50G-FS 50. 00 to -50.00
20G-FS 20. 00 to ~20.00
10G-FS 10.00 to -10.00
10: 5G-FS 5.000 to -5.000
11: 2G-FS 2.000 to -2.000
12: 1G-FS 1.000 to -1.000
P5: Type of input unit
: DC amplifier
Event amplifier
F/V converter
DC strain amplifier
Zero suppression amplifier
Floating DC amplifier
Thermocouples amplifier
RMS converter
DC amplifier with fine control
Charge amplifier

OO0 ~1WM Ul W =

O 00 ~J OO Ul O

—
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[Note]
1.
2.

Parameter Pn is in ASCII format.

The ranges of P2 and P3 depend on the division of the recorder
memory and setting of memory capacity per channel.

For details about memory division, refer to Chapter 12.3 of
GP-IB/RS-232C INTERFACES OPERATION MANUAL.

[Explanation]
Writes data of a channel selected by parameter Pl.
When P2 and P3 are inputted, writing is performed from the address
shown by P2 to the same number of word specified by P3.
If both P2 and P3 are omitted, it depends on the setting values of
the recorder. (The same range as for copying)
Omission of either P2 or P3 is not allowed.

If

P4 is omitted, it is interpreted as data corresponding to the

setting range of the input unit.

P5

can be omitted, as it is used for checking the type of an input

unit.
Input data (DATAn) is provided with symbol and decimal point.
Delimiters or commas(,) are necessary between data as separators.

[Note]
1.

2.

> QO

Data writing does not apply to the change in setting of a specific
unit or a scale.

If a specific unit or a scale is set at the basic instrument side,
data is written by returning the setting to the internal unit
according to the input unit.

. Writing must be done with data corresponding to the input ranges.

While the instrument is executing another command, this command is
not executed. This command must be executed after the execution of
another command finishes.

. A parameter error occurs if the type of the input unit selected by

P5 differs from the type of the unit actually installed.
In this case, data written to memory are not guaranteed if the Pb
is omitted.

[Example]

To

write 3 memory data of 5kG-FS range to CHI (Charge amplifier) from

address 0
Command: WDA 1,0,3,1,10(Delimiter)5000(Delimiter)4000(Delimiter)

3000(Delimiter)

Data to be written:

DATAl(address 0)=5000: 5000 G =5.000 KG
DATA2(address 1)=4000: 4000 G =4.000 KG
DATA3(address 2)=3000: 3000 G =3.000 KG
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(23)¥DB (Write Data in Binary format)

[Function]
Writes data to memory in binary format.

[Input format]
WDB P1,P2, P3,P4(,P5)(Delimiter)[STX](Upper DATAL) (Lower DATAL)
...... (Upper DATAn) (Lower DATAn)

[Parameter]
P1: Write channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
P2: Start address to be written
0 to final memory address
32767 in 32kWord/CH
262143 in 256kWord/CH
P3: Number of data to be written
1 to number of data to be read
Max. 32768 in 32kWord/CH
Max. 262144 in 256kWord/CH
P4: Input range

P4 | Input range Data range

1 5 kG-FS 5000 to -5000
2 2 kG-FS 2000 to -2000
3 1 kG-FS 1000 to -1000
4 | 500 G-FS 500.0 to -500.0
5 | 200 G-FS 200.0 to -200.0
6 | 100 G-FS 100.0 to -100.0
7 50 G-FS 50.00 to -50,00
8 20 G-FS 20.00 to -20.00
9 10 G-FS 10.00 to -10.00
10 5 G-FS 5.000 to -5.000
11 2 G-FS 2.000 to -2.000
12 1 G-FS 1.000 to -1.000

P5: Type of input unit

: DC amplifier

Event amplifier

F/V converter

DC strain amplifier

Zero suppression amplifier
Floating DC amplifier
Thermocouples amplifier

: RMS converter

DC amplifier with fine control
: Charge amplifier

OO ~JOO O ¢ LB
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[Note]
‘ 1. Parameter Pn is in ASCII format.
9. Values specified by P2 and P3 vary depending on the division of
the memory and setting of memory capacity per channel.

For details about memory division, refer to Chapter 12.3 of
GP-IB/RS-232C INTERFACES OPERATION MANUAL. '

[Explanation]

Writes data of a channel selected by parameter PIl.
When P2 and P3 are inputted, writing is performed from the address
shown by P2 to the same number of word specified by P3.
If both P2 and P3 are omitted, it depends on the setting values of
the recorder. (The same range as for copying)
Omission of either P2 or P3 is not allowed.
If P4 is omitted, it is interpreted as data corresponding to the
setting range of the input unit.
P5 can be omitted, as it is used for checking the type of an input
unit.
A data, an integer of one word (2-byte), is outputted with an upper-
byte followed by a lower-byte.

(Upper DATAn): the upper-byte of DATAn

(Lower DATAn): the lower-byte of DATAn
The input is provided with P1 to P5 and binary data string started
with the [STX](02h) code.

[Note]

1. Data writing does not apply to the change in setting of a specific
unit or a scale.

9. If a specific unit or a scale is set at the basic instrument side,
data is written by returning the setting to the internal unit
according to the input unit.

3. Writing must be done with data corresponding to the input ranges.

[Example]
To write 8 memory data of 5kG-FS range to CHI (Charge amplifier) from
address 0
Command:
WDB 1,0,3,1,10(Delimiter) [STX]1(13h) (88h) (0Fh) (AOh) (0Bh) (B8h)
Data to be written:
DATAI (address 0)=(13h)(88h):(1388h)=5000G=5.000kG
DATA2 (address 1)=(0Fh) (AOh):(0FAOh)=4000G=4. 000kG
DATA3 (address 2)=(0Bh)(B8h):(0BB8h)=3000G=3. 000kG
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(24)WDD (Write Data Directly)

[Function]
Writes data to memory in internal format(binary).

[Input format]
WDD P1,P2, P3, P4(, P5) (Delimiter)[STX](Upper DATA1) (Lower DATAL)
...... (Upper DATAn) (Lower DATAn)

[Parameter)
P1: Write channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
P2: Start address to be written
0 to final memory address
32767 in 32kWord/CH
262143 in 256kWord/CH
P3: Number of data to be written
1 to number of data to be read
Max. 32768 in 32kWord/CH
Max. 262144 in 256kWord/CH
P4: Input range
5kG-FS 7: 50G-FS
2kG-FS 8:  20G-FS
1kG-FS 9:  10G-FS
500G-FS 10: 5G-FS
200G-FS 11: 2G-FS
100G-FS 12: 1G-FS
P5: Type of input unit
: DC amplifier
Event amplifier
F/V converter
DC strain amplifier
Zero suppression amplifier
Floating DC amplifier
: Thermocouples amplifier
RMS converter
DC amplifier with fine control
Charge amplifier

Gy U > W O
ee o 20 o sv o
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—

[Note]
Values specified by P2 and P3 vary depending on the division of the
memory and setting of memory capacity per channel.

For details about memory division, refer to Chapter 12.3 of
GP-IB/RS-232C INTERFACES OPERATION MANUAL.

_45_



[Explanation]
Writes data of a channel selected by parameter PL.
When P2 and P3 are inputted, writing is performed from the address
shown by P2 to the same number of word specified by P3.
If both P2 and P3 are omitted, it depends on the setting values of
the recorder. (The same range as for copying)
Omission of either P2 or P3 is not allowed.
If P4 is omitted, it is interpreted as data corresponding to the
setting range of the input unit.
P5 can be omitted, as it is used for checking the type of an input
unit.
A data, an integer of one word (2-byte), is outputted with an upper-
byte followed by a lower-byte.
(Upper DATAn): the upper-byte of DATAn
(Lower DATAn): the lower-byte of DATAn
The input is provided with P1 to P5 and binary data string started
with the [STX](02h) code.
Data is represented with the full scale in +2000 with symbols
(complement of 2) in 16 bits.
Example: (input range: 5 G-FS)

5G «+---- 2000 = 07D0h
-G s -2000 = F830h
0G +---- 0000 = 0000h
1G evees 0400 = 0190h
High speed data transfer can be provided since data conversion is not
performed.
[Note]

1. The data format of the WDD command is the same with that of the
RDD command.

2. Data writing does not apply to the change in setting of a specific
unit or a scale.

3. If a specific unit or a scale is set at the basic instrument side,
data is written by returning the setting to the internal unit
according to the input unit.

4. Writing must be done with data corresponding to the input ranges.

[Example]
To write 3 memory data of 5kG:FS range to CHI (Charge amplifier) from
address 0
Command : :
WD 1,0,3,1,10(Delimiter)[STX](07h) (DOh) (06h) (40h) (04h) (BOh)
Data to be written:
DATA1 (address 0)=(07h)(D0Oh)=(07D0h)=2000 (2000/2000%5=5.000 ®)
DATA2(address 1)=(06h)(40h)=(0640h)=1600 (1600/2000%5=4.000 G)
DATA3(address 2)=(04h)(B0h)=(04B0h)=1200 (1200/2000%5=3.000 G)
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7.5 Data Communication by Xmodem Protocol

With RS-2382C interface of this instrument, the transmission and reception
of A/D data are available when using the Xmodem protocol.

Through packet transfer by Xmodem protocol, data can be transferred with
a high reliability.

For the details on the Xmodem communication protocol and data packets,
refer to Chapter 12.6 of GP-IB/RS-232C INTERFACES OPERATION MANUAL.

(25)RXB (Read Xmodem in Binary format)

[Function]
Qutputs memory data in Xmodem binary format.

[Input format]
RXB P1, P2, P3(Delimiter)

[Output format]
A1, A2,A3(Delimiter)
Start of communication (PACKET1)(PACKET2)...... (PACKETn)

[Parameter]
P1: Qutput channel
1 to 16 for RT3216N
1 to 8 for RT3108N/3208N
P2: Start address of data to be read
0 to final memory address
32767 in 32kWord/CH
262143 in 256kWord/CH
P3: Number of data to be read
1 to number of data to be read
Max. 32768 in 32kWord/CH
Max. 262144 in 256kWord/CH

[Answer]
Al: Type of input unit

DC amplifier

: Event amplifier
F/V converter
DC strain amplifier
Zero suppression amplifier
Floating DC amplifier
: Thermocouples amplifier
: RMS converter

: DC amplifier with fine control
¢ Charge amplifier
A2: Input range

5kG-FS 7:  50G-FS
2kG-FS 8:  20G-FS
1kG-FS 9: 10G-FS
500G-FS 10: 5G-FS
200G-FS 11: 2G-FS
100G-FS 12: 1G-FS
A3: P031t10n of decimal point (n)

=
OCOOO\']ODC}'!}-POON!—‘

ODC}'!HE-C,ONF—‘
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[Note]
1. Parameter (Pn) and answer (An) are in ASCII format.
2. Values specified by P2 and P3 vary depending on the division of
the memory and setting of memory capacity per channel.

For details about memory division, refer to Chapter 12.3 of
GP-IB/RS-232C INTERFACES OPERATION MANUAL.

[Explanation]
After outputting the condition of an input unit with Al to A3, the
instrument is put into the Xmodem communication mode. When the start
for communication is verified by transmitting the [NAK] code from the
host computer, the selected number of data items is outputted as a
packet in the Xmodem format.
The parameter Pl to P3 and data in a packet are treated the same as
in the RDB command.
One packet is composed of data of 128 bytes(68 words).
1f a fraction occurs in the number of read data items for the packet,
a ["Z](14h) code is sent back as a deficiency.
Data in a packet, an integer of one word (2-byte), is outputted with
an upper-byte followed by a lower-byte.
Since A3 indicates the position of decimal point, divide the data by
10® to get the real value.
Data represents a measured value with symbols (complement of 2) in 16
bits.

Example:
50 G ccev- 5000 = 1388h (unit:G decimal point position: 2)
50 G ¢v--- -5000 = EC78h

When a specific unit or a scale is set, the value, which is converted
in accordance with the setting, is outputted.

Regarding the setting of specific units or a scales, refer to the
operation manual of the basic instrument.

In the above case, the numerical value of Answer A2 coincides with
the number of a specific unit.

[Note]

1. While the instrument is executing another command, this command is
not executed. This command must be executed after the execution of
another command finishes.

2. An error occurs if no effective data is in the memory.

Before executing this command, use IMS command to check the memory
condition.

3. If data is read beyond the measurable range, 0000h is sent back.
4. A data write command does not provide the function of setting user
scale. When it is necessary to rewrite data, do not change the

unit and scale.
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(26)WXB (Write Xmodem in Binary format)

[Function]
Writes data to memory in Xmodem binary format.

[Input format]
WXB P1, P2, P3,P4(,P5)(Delimiter)
Start of communication (PACKET1)(PACKET2)...... (PACKETn)

[Parameter]
Pl: Write channel
1 to 18 for RT3216N
1 to 8 for RT3108N/3208N
P2: Start address to be written
0 to final memory address
32767 in 32kWord/CH
262143 in 256kWord/CH
P3: Number of data to be written
1 to number of data to be read
Max. 32768 in 32kWord/CH
Max. 262144 in 256kWord/CH
P4: Input range

P4 | Input range Data range

1 5 kG-FS 5000 to -5000
2 2 kG-FS 2000 to -2000
3 1 kG-FS 1000 to -1000
4 500 G-FS 500.0 to -500.0
5 200 G-FS 200.0 to -200.0
6 100 G-FS 100.0 to -100.0
7 50 G-FS 50.00 to -50.00
8 20 G-FS 20.00 to -20.00
9 10 G-FS 10.00 to -10.00
10 5 G-FS 5.000 to -5.000
11 2 G-FS 2.000 to -2.000
12 1 G-FS 1.000 to -1.000

P5: Type of input unit

: DC amplifier

: Event amplifier

F/V converter

DC strain amplifier

Zero suppression amplifier
Floating DC amplifier

: Thermocouples amplifier
RMS converter

: DC amplifier with fine control
: Charge amplifier

O WO IO U LW =

—
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[(Note]
1. Parameter Pn is in ASCII format.
2. Values specified by P2 and P3 vary depending on the division of
the memory and setting of memory capacity per channel.

For details about memory division, refer to Chapter 12.3 of
GP~IB/RS-232C INTERFACES OPERATION MANUAL.

[Explanation]
After inputting the condition of an input unit with P1 to P5, the
instrument sends back a [NAK] code to inform that the communication
protocol has been started. Then the binary data is written in the
form of a packet.
The parameter Pl to P5 and data in a packet are treated the same as
in the WDB command.

[(Notel
1. Data writing does not apply to the change in setting of a specific
unit or a scale.

2. If a specific unit or a scale is set at the basic instrument side,
data is written by returning the setting to the internal unit
according to the input unit.

. Writing must be done with data corresponding to the input ranges.

. If a fraction occurs in the final packet, the data, which exceeds
the value selected by the number of data item P3, is ignored.

> O
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8. Specification

Number of channels:
1 input/unit

Input system:
For sensor:
Single~ended input, guarded floating between input and output

For remote charge converter:
Model 5381, 5382 (option)

Available gsensor:
Piezoelectric acceleration sensor
Sensitivity : 0.1 to 999 pC/G (0.0102 to 101.9 pC/ms™2)
Maximum capacity: 10,000 pF

Allowable input electric charge:
50, 000 pC maximum (inputted by sensor)

Sensitivity range:
Inputted by sensor:
3-digit setting between the following ranges
0.100 to 0.999 pC/G
1.00 to 9.99 pC/G
10.0 to 99.9 pC/G
100 to 999 pC/G

Inputted by remote charge converter:
3-digit setting between the following ranges
For Model 5381: 0.100 to 0.999 pC/G
1.00 to 9.99 pC/G
For Model 5882: 10.0 to 99.9 pC/G
100 to 999 pC/G

Freguency response:
0.5 to 20,000 Hz (within +1 and -3 dB)
(with low-pass and high-pass filters set to OFF)

Filter:
Low-pass filter : 2-pole Bessel-type

fc = 1 kHz, 5 kHz, 10 kHz (within approx. -1.6 dB)
High-pass filter: l-pole

fc = 20 Hz, 200 Hz (within approx. -3 dB)
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Input range:
For sensor:
1. Sensitivity of transducer: 0.1 to 0.999 pC/G
10, 20, 50, 100, 200, 500, 1k, 2k, 5k G full scale
2. Sensitivity of transducer: 1 to 9.99 pC/G ‘
1, 2, 5, 10, 20, 50, 100, 200, 500, 1k, 2k, 5k G full scale
3. Sensitivity of transducer: 10 to 99.9 pC/G
1, 2, 5, 10, 20, 50, 100, 200, 500 G full scale
4, Sensitivity of transducer: 100 to 999 pC/G
1, 2, 5, 10, 20, 50 G full scale

For remote charge converter:
- Model 5381 (option)
1. Sensitivity of senmsor: 0.1 to 0.999 pC/G
10, 20, 50, 100, 200, 500 G full scale
2. Sensitivity of sensor: 1 to 9.99 pC/G
1, 2, 5, 10, 20, 50 G full scale
- Model 5382 (option)
1. Sensitivity of sensor: 10 to 99.9 pC/G
10, 20, 50, 100, 200, 500 G full scale
9. Sensitivity of sensor: 100 to 999 pC/G
1, 2, 5, 10, 20, 50 G full scale

Measuring accuracy:
Within +1.5% of full scale of the input range

Linearity: Within +0.5% of full scale
Within +1% of full scale for the range of 1 G full scale

Common Mode Voltage (CMV):
Maximum 30 Vrms (42.4 Vpeek) or 60 VDC

Noise:
0.05 pC peek to peek
Input terminal for sensor: 1000 pF, 1 pC/G (with 5 G full scale)

A/D conversion:
Resolution . 12 bit
Conversion time : 5 microseconds maximum

Input connector:
For sensor © miniature connector (#10-32 UNF)
For remote charge converter: NDIS strain input connector

Dimensions:
28.9 mm wide x 66.0 mm high x 159.7 mm deep, including connector

Weight:
Approximate 150 g
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1.General Information

This unit is designed based on standard DC amplifier unit (RT31-109) and
with the function of gain fine-adjustment(xl to x2.5) added.

With this function, any waveform of input signal can be adjusted to match
the grid line. In addition, with built-in calibration voltage applied,
calibration of the voltage level of input signal is possible.

Rotate the gain fine-adjustment knob and then press the } key,
the calibration voltage will be applied automatically, and the output data
and scaling will be corrected as well.

According to the type of input connector, two kinds of unit, Variable gain
DC amplifier unit with double-deck binding posts (RT31-142) and Variable
gain DC amplifier unit with safety terminals (RT31-148), are available.

Caution: If a voltage signal which exceeds the Allowable Input Voltage
should be applied to the input, it may cause malfunction of the
unit. Make sure that Input signal should not exceed the Allowable
Input Voltage shown as below:

Input Range 0.1,0.2,0.5,1, 2, 5V/FS | 10, 20, 50, 100, 200, 500V/FS

Allowable 100v 500V
Input Voltage| (DC or AC peak value)| (DC or AC peak value)




2.Input Section

9.1 Variable Gain DC Amplifier Unit(RT31-142)

O == VAR knob:

vk Gain fine-adjustment of x1 to x2.5
.

V j: +,-(input terminals):

.:l,,. Double—-deck type binding posts

— T The negative terminal is connected to GUARD (shielded case)
—.'. inside the unit.
"I Allowable input voltage:
) When in x1 range: 100V (DC or AC peak value)

When in x100 range: 500V (DC or AC peak value)
Common mode voltage:
(between +,- terminals and housing case)

500V (DC or AC peak value)

* A signal input cable (0311-5107) is available.
( with a double-deck banana plug on one end and a test clip on the
other end, cable length: 2m )

9.9 Variable Gain DC Amplifier Unit with Safety Terminals(RT31-148)

This is a modified unit where the construction of the signal input
terminals (+,-) are of the safety-terminal form permitting no direct
touch of hand. Other functions of this unit are exactly the same as
those of RT31-142,



3.0peration

Instruction

3.1 Connection to Input Signal

3.2

In order to carry out correct measurement with less noise, the input
cable connection is very important.

Basically, connect the high-impedance side (H side:hot side) to the
red(+) input terminal and the low-impedance side (L side:cold side)
to the black(-) input terminal.

OM

O

UR

Signal source

+ xéj Red(+) high-impedance side (H side:hot side)
©:zd - ®
—':;i" Black(-) low-impedance side (L side:cold side)

B | - (-)

Q &

Especially when a low-level signal is to be measured, pay attention to:
a) Make the input signal cable as short as possible.
b) Use a shielded cable to suppress electrostatic noise.
¢) Twist the (+) and (-) input cables together to suppress electro-—
magnetic noise.
The impedance of signal source should be made to less than 100Q.
Also from the viewpoint of noise-suppression, the lower the impedance
of signal source is, the better the measurement will become.

Caution: In case of a non-grounded signal source, be sure that the common
mode voltage (CMV) is less than 500V(DC or AC peak value) and
use cable whose breakdown point of insulating material is higher
than ZkV.

VAR Knob for gain fine-adjustment
Rotating the VAR knob counter-clockwise to the end makes the gain fine-
adjustment to x1, and clockwise rotation makes it as higher as x2.5 or

above.

Caution: Rough handling of this knob in different directions may cause
failure,



3.3 Caution on Input Signal

a)Maximum input voltage
If a voltage signal which exceeds the Allowable Input Voltage should
be applied to the input, it may cause malfunction of the unit.

Therefore, make sure that input signal should not exceed the Allowable
Input Voltage shown as below:

Input Range 0.1,0.2,0.5,1,2,5V/FS | 10, 20, 50, 100, 200, 500V/FS

Allowable 100V 500V
Input Voltage | (DC or AC peak value) | (DC or AC peak value)

b)Input impedance
The input impedance is approximately 1 MQ.
However, care must be taken that in case of 0.1 to 5 V/FS ranges,
if the input voltage becomes higher than approximately 11V, the

input impedance becomes to approximately 10 k& because of the
actuating of protection-circuit.

c)Common mode voltage (CMV)
The common mode voltage is a voltage component which is applied in
common between the ground and the (+,-) input terminals.
If a noise-like pulse signal is applied as common mode voltage, noise
may appear on the recording waveform because of the deterioration of
Common Mode Rejection Ratio (CMRR).
In addition, make sure that CMV should not exceed the determined 500V
peak value which may cause malfunction of the unit.

Basic instrument

€
éﬁ&put voltage Input

o section 9

O CMV




4. Setting—up Procedure

4.1 Display and Setup Procedure Performed on AMP screen Display
(AMP-1 or AMP-2 Screen)

—
BRR mgm\ (system ]@mox]ﬁmc@rmon[ AMP ]J
KEY 100K ] ]
% [ﬂ%%—]( LIST ][ FEEDJ( [ copYJl sToP ]{ REC ]

OFF
NEC | omniace RT3200

DISP
CoPY

J

\

Press the [7 AMP 4_]key on operation panel and the AMP-1 or AMP-2
screen display (AMP-1 for RT3108N/3208N).
The Variable gain DC amplifier unit is displayed as shown below.

1 0.5
CH POS.1 2 / 0.2 [INPUT
15. al 50 I 0.1
VR .00 x100| O
BANGE  Y-FS
Each part of the figure is explained below:
1) Display
Display Display contents

Input signal is sampled and displayed.

The << mark indicates the baseline position.

The display range is the Full Scale for waveform
recording. :

The input signal corresponding to the Full Scale
is changed when baseline position is altered.

H<,

* Baseline position: Displayed or recorded position when input is
0 Volt (short-circuited).

2) Setting key

Setting key

Display contents and setting procedure

INPUT

0 N

Press this key to select ON, OFF or GND.

ON : Enable input to amplifier and recording

OFF: Disable input to amplifier and recording

GND: Disable input to amplifier, and recording is
positioned on the baseline.
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Setting key

Display contents and setting procedure

0.5

1
2 0.2

[ 5 | 0.1~
X100

RANGE V-FS

Press the dial (::) to change input range.

The changing direction can be selected by | O/ || .

SETTING

V

Press this key to move the baseline position of input
every 10 steps, when the full scale is set to be 100.
The default of baseline position is set to 50.00 so
that waveform will be recorded at the middle of the
recording area.

Note:The baseline position can be set more finely such

as

POS.

51
.45

by 0.05-step than by 10-step.

Refer to the next screen explanation for setting
procedure. However, it cannot be made on this
screen.,

When | .45
moved in 10-step as [ .45

The moving direction can be selected by || /%

POS.
51

is pressed, the baseline position is
?% %5. POS.

70
> lo] ™ |.0

SETTING

SETTING
4

This key, displayed at a lower part of the AMP screen,
selects direction for changing input range and moving
baseline position.

When in

Press

Press

When in

Press

Press

SETTING

O/%

position:

2 0.2 ) ,
5 (::) 0.r to change input range clockwise.
X100 :

RANGE

POS.
50
.00

V-FS

to move baseline position upward.

SETTING

¥/ || position:

(R0 5|
52(:::)%f1 to change input range counter-

RANGE

POS.
50
.00

X100 ;
clockwise.
V-FS cxw

to move baseline position downward.




4.2 Setup Procedure on AMP Detailed Setup Display
(AMP-2 or AMP-3 Screen)

CH
Press channel number key (i.e. J%, ), where the Variable gain DC
Amplifier Unit is installed, on the AMP-1 or AMP-2 (AMP-1 for RT3108N/
3208N) screen , the AMP-3 (AMP-2 for RT3108N/3208N) screen is displayed.

2]

®

®

©)

‘,-;/ TILE S Y TR r:f:;?f(-".;%"’ ] e £ /" ajf}fg> j{/"/af,

(s IWUT CAImRATION -
@ CEAN OFFJ %
® /

] WIDE SCALE RANGE  V-FS ,;///, ATT

L4
() A S1TERE 0.50.2]0.1 %100
® FILTER
® %H#m@t{aaﬁmﬁj
)

1)CH SELECT
Select a channel whose setup screen to be displayed.

CH SELECT R
1({2(3|4(5]|6|7(81¢g |10} 12i13]I14 16
pc|pcjzs|zs|ST|—|ST|~— |FV|FV|E |EV|FL|RI|W]|TC

Press the channel number key and the number is displayed in a reverse
color, and the setup screen of this channel is displayed.

Press to set the input units of the same type simultaneously.
(Refer to Chapter 4.6 of RT3108N/RT3208N/RT3216N Operation Manual for
details)

2) INPUT
Press this key to select ON, OFF or GND.
ON : Enable input to amplifier and recording
OFF: Disable input to amplifier and recording
GND: Disable input to amplifier, and recording is positioned on the
baseline.

3)RANGE(V - FS)
4)ATT
Set the input range by RANGE key and ATT key.
ATT

Press || ¥® || to select x1 or x100.
RANGE V-FS ATT
Setup such as || 5| 2 {mmjo5|0.z]0.1 X100 means 100V/FS.

-7-



5)CALIBRATION
Select ON or OFF of calibration.
Calibration voltage (equivalent to 1/5 full scale of the range) will
CALIBRATION .
be applied if is pressed to set calibration to ON.
Press the key again to set it to OFF.
With this calibration function, gain can be calibrated as the sample
shown below.
Sample: When input range is 10V/FS, the calibration voltage becomes
to 2V (1/5 of 10V).
CAL IBRATION
Rotate the VAR knob and press ll key to set calibration
to ON, if the change of voltage is 4V, then the gain is x2.
[Gain] = [Change of voltage]/[Calibration voltage]
If the change of voltage is difficult to read, set input to
CALIBRATION

GND with ZKP{# key and then press key.

Note: Output data and scaling are incorrect after the VAR knob has
been rotated. Do automatic calibration with & key on
the next screen.

8)PO0S. 05,

fhon the L © | @ | of the |LR®| © | © 1 xey is
pressed, the baseline position, which is indicated by the <Jmark,
moves in 10-step upward or downward.

7)P0S. Adj.
POS.
When the || %0 |[of the 50'00| o l o l key is pressed, the
, s, agj. O
color of number is reversely displayed as o l o ]

Rotate the jog-dial to finely adjust the baseline position to such as
os.  adj. ‘O
51. 4R ml o l o l by 0.05-step.

When in recording, the baseline position will be moved in 0.125mm steps
on the paper by rotating the jog-dial.

Press again and the display returns to || 514

Note: If l v | ¢ is pressed during the time when fine adjustment
os. . O .
is made, as shown in m] o | ¢ | , the baseline

position moves in 10-step with the finely-adjusted portion (1. 45)
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ey | - || e

remained as shown in

If I ° I i) is presse%bduring the time when fine adjustment
S.
is not made, as shown in 5L45|l 0 ’ @ ] , the baseline

position moves in 10-step with the finely-adjusted portion (1.45)

5L.45 || —» 60.00 || —» 0.0

canceled, as shown in .
8)LEVEL
The status of input signal is indicated on the basis of the baseline
position.
9)FILTER
FILTER
Select low-pass filter from {§i4&muhmh|ow| 3

Selected item is displayed reversely in color.

10)WIDE SCALE
WIDE SCALE WIDE SCALE RANGE V-FS

+500 EX| 2|1 ]05{02]0.1

When is pressed, is dis-
played, and it becomes possible to monitor and record input signal
from -500V to +500V.

Caution: It does not mean a range of 1000V/FS !
For instance, if the baseline position is set at 0.00 (the
bottom line), only signals from 0 to +500V can be monitored
and recorded.

11)PREV
Return to the previous screen.

12)MONITOR
Proceed to the next screen, where various settings can be made while
viewing the waveform of input signal. In addition, the amplitude of
the waveform can be changed without changing the input range.
Refer to next chapter for details.



4,3 Display and Setup Procedure on AMP Setup Monitor Screen Display .
(AMP-3 or AMP-4 Screen)

Press | "™VTR | oy on the AMP-3 (AMP-2 for RT3108N/3208N) screen, the
AMP-4 (AMP-3 for RT3108N/3208N) screen is displayed.

®|
@ |
®
©
O
® o | (i t
1)MON SPEED
Select monitor speed.
iﬁﬁh SPEED WON SPEED
When E0m/'s is pressed, wIsm| s displayed and then monitor
speed can be selected with jog dial.
Monitor speed: 50, 25, 10, 5, 2,1 mm/sec
100, 50, 25, 10, 5,2, 1 mm/min
100, 50, 25, 10, 5, 2,1 mm/hour
2)CH SELECT
Select input channel to be monitored.
CHIB|| i o
When LY is pressed, dl is displayed and then channel number

can be selected with jog dial.

“HI5
Press iﬁﬂiﬂl once again to display the monitor screen of the selected
channel.

3) INPUT

INPUT
Press the | ™ || key to select ON, OFF or GND.

ON : Enable input to amplifier and recording

OFF: Disable input to amplifier and recording

GND: Disable input to amplifier, and recording is positioned on the
baseline.
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4)RANGE
Select input range.
RANGE | _RANGE |
When 500V is pressed, T
range can be selected with jog dial.

is displayed and then input

5)CALIBRATION
Select ON or OFF of calibration.
Calibration voltage (equivalent to 1/5 full scale of the range) will
CALIBRATION
be applied if is pressed to set calibration to ON.
Press the key again to set it to OFF.
With this calibration function, gain can be calibrated as the sample
shown below.

Sample: When input range is 10V/FS, the calibration voltage becomes
to 2V (1/5 of 10V). -
CALIBRATION
Rotate the VAR knob and press key to set calibration
to ON, if the change of voltage is 4V, then the gain is x2.
[Gain] = [Change of voltage],[Calibration voltage]
If the change of voltage is difficult to read, set input to
CALIBRATION

GND with Z8§PB% key and then press key.

Note: Output data and scaling are incorrect after the VAR knob has
been rotated. Do automatic calibration with # key as
explained in next item.

B)Scale cal.
Press key to do calibration automatically, and output data
and scaling becomes correct.
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Sample of recording:

Scaling before Scaling after Scaling after
gain fine adjustment gain fine adjustment scale calibration
R-T  Jen 3.° 02 22:29:28 MODE:R-T  Jan 3.° 902 22:30: MODE:R-T  Jen 892 22:30
3 ’ 3 3t
v " ]
0. 00 0. 00 1 : R 450
8.00 T 78,00 6392 |
: | ; L
6,00 : :: X %om !
x ' i |
7 400 i HE if: 2.198°
: / # il :
/ j 1 : i gzl :
7 2.00 [ 1 i Fr{2.00 l' ; 1088 .
: J: ¥ | 1 i '
7 x L 0,00 t = l 0.00 { +10.000 -
¢ i i i H
3 -2.00 ! { H -2.00 l -1.098
% ki | flitiif i
: Sk -4,00 Ly SEEEE | : 2 108
3 \ ] ik ‘i I
R { k \ \
-6,00 B iB -8.00 S : -3, 204 ;
i i : f s&/ |
X \iif ! :
-8.00 : i -8,00 33 -4.392 !
'pc:oFF RNG:500 ¥ r-'i:'r:o'rr-' 1000 “cn. 1've:or? RNG:sbo v FLT: T ‘. | 'ooff wnG:so0 v FL1 ;
VRiO N RNG:20 V FLT:SHz & § VRio n RNG:20 v FLT:! i ¢ 5 VRi0 N RNG:310.98 V
” i il
i & 3 He & e
STIOFF RNG:3, 000aV/V ATT Gl ] STIOFF RNG:3.000av/V G ] STIOFF RNG:3. 000mV/v
ART SPEED = 25 sa/3 CHART SPEED = 25 ma/s CHART SPEED ~ 25 am/3
T)FILTER
Select low pass filter from 5Hz/500Hz/5kHz/0FF.
FILTER FILTER

When OFF is pressed, M| is displayed and then filter can
be selected with jog dial.

8)AMPTD
The amplitude of a waveform displayed on the screen can be changed

to any value in the range of x10 to x1/2 without changing RANGE.

AMPTD . .! .
Press f to display — and the amplitude can be changed
with jog dial.
e e g . 250.00 . .
The full scale value is indicated with v . When amplitude is

changed, "#” marks are displayed and scale value is also changed.
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Sample of monitoring:

Before changing amplitude
(FS: +10.00V)

cenr PP A

FILTER
S5 Hz

Sample of recording:

Before changing amplitude
(FS: +10.00V)

92 21:41:02 DATA Ne, 0002

T "

8.00

6,00

4,00

2,00

0,00

~2.00

~4,00

~6.00

-2,00

100 v FLT:0FF 'PoS:50 Tt

0 vV FLT:5Hz POS:50

L 000mV/V ATT:X1/2 FLT:10kHz

5 ma/s

After changing amplitude
(FS: +8.410V) '

FILTER

After changing amplitude
(FS: 8.410V)

Jan 3,°92 21:41:58 DATA No, 000« 33

T T preraeit ¥l

! riG:sbo v Fit:oFF Pos:SO
1 RNG:#16,82 V FLT:5Hz POS:50

¢ RNG:3, 000mV/V ATT:X1/2 FLT:10}

iD= 25 mn/3
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The ”#” marks, which are displayed at the left side of +8.410V and
-8. 410V in the sample of monitoring, at the upper right corner of
+8 410V and -8.410V in the sample of recording, and at the right

in AMP i reen, indicates that the scale mode of
on MENU1 Screen(SYSTEM PAGE 2/3)
is changed to "Mode 1” automatically.

For details about Scaling, refer to chapter 9.6 ("Setting-up of
Scale and Unit”) in RT3108N/RT3208N/RT3216N Operation Manual.

Note: Set the trigger level once again after changing the amplitude,
because the trigger level is set by the format of percents of

amplitude.
9)POS. oS
Press Soa)l to display i

The baseline position can be moved upward or downward in 0.0b-step

(FS:100) with jog dial, as shown in el | R Ml T | Ml

The baseline position is indicated with <€ at the right side of
waveform.
The scale display is determined by selecting the

key.

10)Scale move

The steps of scale display movement in waveform recording can be
Scale move

selected by L FiNe

STEP: When recording, baseline position can be moved in 0.125mm steps.

If the movement of baseline exceeds +0.5DIV, the scale movement
is moved in 10-step with the full scale in 100. '
In the STEP mode, if an offset within +0.5DIV is output when
0V is inputted, the output waveform can be moved to match the
0V grid line(in the middle of chart paper) with the P key.
(0ffset can be cancelled when recording)
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Sample 1 of recording(offset within +0.5DIV):

Scale display with Scale display with
baseline at 50.00 baseline at 53.00
92 03:44:04 DATA No, 0018 . "92 03:44:46 DATA No.0OI9
r’ vi [P
00 . 00
400 \ 4,00 J,
i 5
200 i 200
i
2.0 2.00
100 .00
0.00 0.00
-1.00 -1,00
2,00 2.00
A0 200
i
4,00 4,00
B H |
fiE i
: . 5 . 0 -5.00 s . 0 s 5,00
toFF Pds:Q Coup:ug 500 Vrms FLTIOFF POS:0 Coup:D I
38 gﬁgsgﬂégg?spgs: Coupiod i§°§ Va1 FLTIQEF POS: ousid J
00 Vems FLT:OFF gos:o Goup:0C :500 Vrms FLT:OFF gos:a Coup:D
0 V FLT:SHz POS:50 K |0 V FLT:SHz POS:50%
500 Yrms FLT:OFF POS:0 Coup:DC 1500 Vems FLTIOFF POS:0 Coup:D
5 ma/s (23/d8v) S ma/s (23/d1v)

1

Scale display is not moved,
(Offset is cancelled)

200

y
IDIV

2.00 T

0.00

If baseline position is moved more than 0.5DIV,
the scale display is moved.
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Sample 2 of recording(offset beyond +0.5DIV):

Scale display with
baseline at 50. 00

* 92 03:47:10 DATA No, 0021 " 92 03:47:36 DATA No, 0022

...... T . o

Scale display with
baseline at 60.00

!
400 !
|
13,00 T St
...... i AL .
1.00 B RREE Trjiiis[0.00
0.0 T 1,00
L oo -2.00
-2.00 O -0
-3.00 : rh-w00
-4,00 | S a0 |
0 -5,00 s
x g9 yras FLTIOFF POS:Q Goup:DGC ! '8 Vras FLTIOFF POS: Co:w:DE &.00
Vrms FLT:0FF POS:0 Coup:DC i Yrms FLT:OFF POS:0 Coup:D
v PLT:sHz Fos:s0c : ¥ rLTishz pos:sos
00 Vrms FLT:OFF POS:0 Coup:DC . 500 Vemz FLT:OFF POS:0 Coup:DC
0 V FLT:SHz POS:50 0 V FLT:5Hz POS:60
S00 Vems FLT:OFF POS:0 Coup:DC S00 Veas FLT:OFF POS:0 Coup:DC
S5 na/s (23/div) S ma/s (2a/div)
Scale display is moved
in 10-step

FINE: When recording, baseline position can be moved in 0.125mm steps.
If the baseline position is finely adjusted in 0.0b-step with
the full scale in 100, the scale display is alsc moved in 1/2000
steps of input range with the baseline position moved meanwhile.
In the FINE mode, even though the input signal is beyond the
recording range, it can be recorded within the recording range
with the key.
(0ffset cannot be cancelled when recording because scale display

is also moved when the baseline is moved.)
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Sample of recording:

Scale display with Scale display with
baseline at 50. 00 baseline at 38.50
92 03:54:14 DATA No, 0029 ] *92 03:55:06 DATA No, 0030 .
e fw foe o
4 H HEE H : _
1 | ! ; ;
i F 4,00 ]l : 1 LT
. B it !
: tao | s |
1 E ' fassiz |
4 E3
200 215
11,00 %15
10,00 ¥ 115
.ll :E | | : {
3 -1.00 Bl o8
| i
% Frt-2.00 I -0.85
7 e ]
| 4 £
. ] 10 g & -1.85
| HE
. ’ \
.| 1YT! + = i
4 4,00 1 2. 8% :
T . 7 s g -5.00 ) . 0 s ; 285
forr pds:0. 00 € Yrms FLTIOFF POS:0Q.00 Cous:
ik ARk o8 g ataE kB
08 Vrai RiTiofF POE30.00 Coup 00 Vras FLT:ORE FO390.00 Coup: '
0 V FLT:OFF POS:50.00 0 V FLT:OFF POS238, 50
500 Vemz FLT:OFF POS:0,00 Coup 500 Vrms FLT:OFF P0S:0,00 Coup:
S ma/s (23/div) S wn/s (23/41v)

1

Scale display is moved in
1/2000 steps of input range
with the baseline position
moved meanwhile.

11)Digital display
Display digital value of input signals.

12)PREV
Return to the previous screen.
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b.Specification

Number of channels:
1 input/unit

Input system:
Single-ended input, floating between input and output

Range and Accuracy: (When VAR knob is set to x1)
0.1, 0.2, 0.5, 1, 2, 5 V/FS ATT: xl and x100 (12 steps)
Accuracy: within +0.5%FS (within +1%FS in 500V/FS range)
Direct recording of AC200V is available in 500V/FS range.

Calibration voltage:
Voltage equivalent to 1/5 of full scale of the input range
Accuracy: within +0,5%FS

Gain fine-adjustment:
x1 to x2.5 or above, adjusted with the VAR knob

Input impedance:
Approx. 1 MQ

Allowable input voltage:
When in x1 range: 100V (DC or AC peak value)
When in x100 range: 500V (DC or AC peak value)

Frequency response:
DC to 100kHz (within +0.5 and -3 dB)

Linearity:
Within +0.2%FS

Common mode voltage (CMV):
500V (DC or AC peak value)

Common mode rejection ratio (CMRR):
Greater than 80dB (when input short-circuited at 60 Hz)

Low-pass filter:
2-pole Bessel-type
fc=bHz, 500Hz, 5kHz or OFF
Attenuation: Approx. -12dB/0CT

Drift:
Within +0.5%FS/10°C
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A/D conversion:
Resolution . 12-bit
Conversion time : 5 xs max.
Conversion method : Successive approxiamation

Input connector:
RT31-142: Double-deck binding posts(+,-)
RT31-148;: Safety terminal (+,-)

Channel annotation:
Channel number, Type of input unit, ON/OFF of input, Filter set,

Input range, Baseline position.
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