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Bfi\nfi[

This manual applies to the Supply and Evaluation 
Instrument, IBT100 for Torque Sensors. 
 
The specifications in this manual can change at any time 
without prior notification. Futek reserves the right to 
improve and to change the product for the purpose of 
technical progress without the obligation to inform 
persons and organizations as the result of such changes. 
 
The HyperTerminal

®
 PC application described in this 

manual is a product of Microsoft
®
. 

 
 
© Futek Advanced Sensor Technolgoy, Inc. All Rights 
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.+ Eekif[lZk‘fe

We thank you for your decision to purchase a quality 
Futek product. Please read through this Operating 
Manual carefully in order to make best use of the 
versatile features of your product.  
 
 
This product is an IBT100 Supply and Evaluation 
Instrument for Torque and Force Sensors. 

Torque sensors with speed and angle of rotation outputs 
as well as force sensors can be connected directly to this 
tabletop unit. Sensors based on the strain gage 
measurement method without their own amplifier as well 
as sensors with normalized voltage or frequency outputs 
have direct connections on the IBT100 instrument. 

 
The supply and evaluation instrument provides passive 
strain gage sensors with a unipolar voltage of 5V. The 6-
conductor technique is used to compensate voltage 
drops over the supply lines as a result of so-called Sense 
connections. This means the IBT100 instrument is able to 
record and to evaluate measured values more precisely. 
As well as bipolar, analog measurement signals in the 

± 5V or ± 10V range, a torque-equivalent frequency with 
definable offset and frequency deviation can also be 
recorded. 

 
For better evaluation of units such as electrical or 
combustion engines, gearboxes, compressors, fans, 
crank assemblies, etc., the input torque and the speed of 
the mechanical power must be specified. The IBT100 
instrument accomplishes this by calculating the 
performance from the measured parameters and 
displaying the result.  

 
The functionality of the supply and evaluation instrument 
extends from monitoring functions, through trigger 
options, assignable analog outputs, digital input and 
outputs, up to serial interfaces such as the RS-232C and 
the USB port. 
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.+. B\Xkli\j

§ Qniier h_ ma^ mhkjn^ hk _hk\^ l^glhk

§ B^m^kfbgZmbhg h_ ma^ mhkjn^ hk _hk\^ lb‘gZe Zl Zg
ZgZeh‘ ohemZ‘^ ’fT.T+ T( hk _k^jn^g\r

§ B^m^kfbgZmbhg h_ ma^ li^^] Zg] Zg‘e^ h_ khmZmbhg
’jnZ]kZmnk^(

§ K^Zlnk^] oZen^ \hgo^klbhg [^mp^^g bginm Zg] hnminm
’_ng\mbhgZebmr Zl Z f^Zlnk^] oZen^ Zfieb_b^k(

§ QbfnemZg^hnl ]blieZr h_ mhkjn^._hk\^+ li^^].Zg‘e^ h_
khmZmbhg+ k^ohenmbhg \hngm^k k^Z]bg‘ Zg] f^\aZgb\Ze
ihp^k

§ Qh_mpZk^ Zg] aZk]pZk^ mkb‘‘^k _ng\mbhgl _hk lZobg‘ Z
f^Zlnk^f^gm ‘kZia

§ Jbfbm oZen^ fhgbmhkbg‘ h_ 2 f^Zlnk^f^gm iZkZf^m^kl

§ Kbg-.fZq- f^fhkr _hk ^Z\a f^Zlnk^] Zg] \Ze\neZm^]
iZkZf^m^k

§ BZmZ mkZgl_^k obZ PQ,121A bgm^k_Z\^ ’SQ@ ihkm bg
ik^iZkZmbhg
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/+ EdgfikXek Ifk\j

/+. Bfi Tfli NX]\kp

/+/ Ac\ZkifdX^e\k‘Z ?fdgXk‘Y‘c‘kp %AH?&

You must heed the following notes; these are provided 
for your personal safety when working with the Supply 
and Evaluation Instrument, IBT100 and ensure long, 
trouble free operation. 

The unit left the factory in a safe and perfect condition. To 
maintain this condition and to ensure hazard-free 
operation, the notes and warning comments in this 
operation manual and on the unit must be heeded. 
 
Also adhere to the local safety regulations which govern 
the handling of electrical and electronic devices. 
 
If it can be assumed that hazard-free operation of the 
instrument is no longer possible, it must be taken out of 
operation and secured against accidental operation. 
 
Hazard-free operation is no longer possible: 
 
� if the instrument shows any signs of damage 
� if the instrument does not work correctly 
� after prolonged storage under unfavorable conditions 
� following severe shipping conditions. 
 
If hazard-free operation is no longer guaranteed as a 
result of the above-mentioned points, the instrument must 
be sent immediately to the responsible Futek Sales 
Company or representative for repair. 
 

The Supply and Evaluation Instrument, IBT100 is 
designed to be CE-compliant. This instrument fulfills 
safety engineering requirements with respect to 
electromagnetic compatibility in accordance with EN 
61000-6-2 (noise immunity) and EN 61000-6-4 (noise 
immunity in the industrial sector). 
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/+0 O‘gj ]fi Pj‘e^ k_\ Jg\iXk‘fe HXelXc

/+1 Ifd\eZcXkli\ Pj\[

F^k^ rhn pbee _bg] ^qieZgZmbhgl h_ ma^ ghf^g\eZmnk^ Zg]
Z[[k^obZmbhgl nl^] bg mabl hi^kZmbhg fZgnZe9

?\mbo^ l^glhk Rhkjn^ l^glhk pbma Z\mbo^ ^e^\mkhgb\l

NZllbo^ l^glhk Rhkjn^ hk _hk\^ l^glhk pbmahnm Z\mbo^
^e^\mkhgb\l- QmkZbg ‘Zn‘^ lb‘gZe bl _^]
hnm ]bk^\mer

Ahgmkhe lb‘gZe Rabl lb‘gZe bl nl^] mh m^lm Z\mbo^ hk
iZllbo^ mhkjn^ l^glhkl ’\hgmkhee^] l^e_,
m^lm(

Ahg]bmbhg / Jh‘b\ \hg]bmbhg h_ Z ]b‘bmZe bginm- Ra^
ohemZ‘^ e^o^e kZg‘^ _hk mabl bl ; /-7 T-

Ahg]bmbhg 0 Jh‘b\ \hg]bmbhg h_ Z ]b‘bmZe bginm- Ra^
ohemZ‘^ e^o^e kZg‘^ _hk mabl bl ; 2-4 T-

Ahg]bmbhg s Mi^g ’^e^\mkhgb\( lpbm\a h_ Z ]b‘bmZe
hnminm pbmahnm ^e^\mkb\Ze e^o^e hk
k^_^k^g\^-

/+2 @‘jgfjXc EejkilZk‘fej ]fi Ac\Zkife‘Z @\m‘Z\j

We recommend that you read the entire operation 
manual thoroughly.  
 
Keep this operation manual in a secure location where it 
is available at all times. If the manual is lost, please 
contact the responsible Futek Sales Company or 
representative and ask for a replacement. 
 
Instrument modifications (rebuilds, retrofits, etc.) normally 
also result in changes to the operation manual. In this 
event, inquire into the updating options for your 
documentation from the responsible Futek Sales 
Company or representative. 

 

Obsolete electronic devices must not be disposed of in 
household refuse/waste. Please give the obsolete 
device to the nearest electronic disposal location for 
disposal or contact your Futek sales office. 
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0+ >Xj‘Z Ee]fidXk‘fe =Yflk k_\ Eejkild\ek

0+. PegXZb‘e^

0+/ NkfiX^\

Check all instrument packaging for damage in transit. 
Notify the shipping company and the responsible Futek 
Sales Company or representative of any such damage. 
 
Please check the shipment before beginning with the 
setup of the instrument system. If any part is missing, 
please contact the responsible Futek Sales Company or 
representative. 

If the instrument is to be stored for a prolonged period, 
take the following safety precautions: 
 
� The temperature should be in the range between         

-10 °C and 60 °C. 
� The sensor connections must be covered with a dust 

cap. 
� The environment should be as dry as possible. 
� If possible, the instrument should be stored in its 

original packaging when not in use. 
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0+0 Eejkild\ek Q\ij‘fej

0+1 =ZZ\jjfi‘\j Nlggc‘\[

The Supply and Evaluation Instrument, IBT100 is 
supplied with: 
 

 
 Item# 
  

� AC Cord for Power Supply GOD00682 
� Male DB9 connector with housing 
� Female DB9 connector with housing 
� 25 pin D-sub connector  
� DB25 metal shell connector housing 
� USB cable  

FSH01075 
FSH01076 

GOD02072 
GOD02073 
GOD00672 

� IBT100 software FSH02917 

There are two versions of the IBT100 listed below:
 

 
 Item# 
  

�   105-125V Power                                                      FSH02121
�   210-250V Power                                                      FSH02426



1+ >Xj‘Zj

1+. Ofihl\ N\ejfij

Gg ikZ\mb\^+ mhkjn^ l^glhkl f^Zlnk^ ma^ mhkjn^ pbma ma^ Zb]
h_ lmkZbg ‘Z‘^l- Ra^ lmkZbg ‘Z‘^l Zk^ Ziieb^] mh ma^ mhklbhg
l^\mbhg Zg] ng]^k‘h Z \aZg‘^ bg bfi^]Zg\^ maZm ]^i^g]l
hg ma^ mhkjn^-

Rabl \Znl^l Z ohemZ‘^ \aZg‘^ maZm bl ikhihkmbhgZe mh ma^
\aZg‘^ bg bfi^]Zg\^ Zg] maZm ^bma^k k^Z\a^l ma^
CoZenZmbhg Gglmknf^gm+ ]bk^\mer hk bl
\hg]bmbhg^] pbma ma^ Zb] h_ Zg bgm^kgZe Zfieb_b^k bg ma^
mhkjn^ l^glhk-

?fddlkXkfi i‘e^ kfihl\ j\ejfi %gXjj‘m\ j\ejfi&

Rhkjn^ l^glhkl h_ Rri^ phkd Z\\hk]bg‘ mh ma^
lmkZbg ‘Z‘^ ikbg\bie^ Zg] ikhob]^ Zg ZgZeh‘ hnminm lb‘gZe bg
fT.T- MimbhgZeer+ ma^k^ bl Zg bgm^‘kZm^] Zg‘e^.li^^]
f^Zlnk^f^gm ZoZbeZ[e^-  bl himbfbs^] _hk
nlZ‘^ bg l\k^p m^\agheh‘r- Ra^ o^klbhgl pbma ljnZk^ laZ_m
hk a^qZ‘hgZe laZ_m _bm ]bk^\mer hgmh ma^ hnminml h_ ma^
Zll^f[er mhhel _hk l\k^pl Zg] gnml-

Rrib\Ze Ziieb\Zmbhgl Zk^ ma^ m^lmbg‘ h_ lmZmbhgZkr l\k^p
libg]e^l hk mhkjn^ f^Zlnk^f^gm pbma aZg],‘nb]^]
Zll^f[er mhhel _hk l\k^pl Zg] gnml-

Ra^ o^klbhgl pbma khng] laZ_m ^g]l \Zg [^ nl^] pa^k^o^k
mhkjn^ bl mh [^ f^Zlnk^] lihkZ]b\Zeer hk Zm ehp li^^]-

H‘e‘*NdXik kfihl\ j\ejfi %XZk‘m\ j\ejfi&

Rhkjn^ l^glhkl h_ Rri^ phkd Z\\hk]bg‘ mh ma^
BKQ ikbg\bie^- Ra^ mhkjn^ lb‘gZe bl mkZgl_^kk^] pbmahnm
iarlb\Ze \hgmZ\m _khf ma^ khmZmbg‘ laZ_m nlbg‘ _k^jn^g\r
fh]neZmbhg Zg] bl \hg]bmbhg^] Zl Z / --- y4 TBA ZgZeh‘
lb‘gZe- MimbhgZeer+ ma^k^ bl Zg bgm^‘kZm^] Zg‘e^. li^^]
f^Zlnk^f^gm ZoZbeZ[e^-

Ra^  pbma khmZmbg‘ f^Zlnk^f^gm laZ_m bl ghm
hger lnbmZ[e^ _hk ma^ ]rgZfb\ ]^m^kfbgZmbhg h_ mb‘am^gbg‘
Zg] k^e^Zl^ mhkjn^l bg l\k^p _bmmbg‘ Zg] Zll^f[er
m^\agheh‘r+ [nm Zelh _hk jnZebmr \hgmkhe bg ikh]n\mbhg Zg]
bg ma^ eZ[hkZmhkr-

TRD300

TRH600

TRH600

TRD300

TRD300

The TRD300 Series

TRH600

TRH600 Series

 IBT100,  

Page 11



2+ Eejkild\ek @\jZi‘gk‘fe

2+. Architecture

In the following the most important internal components
of device architecture:

BblieZr Dkhgm I^rl

ANS
KZbg Qrlm^f

K^fhkr

ANS
K^Zlnkbg‘ Qrlm^f

B?A

B?A

B?A

JN ?BA

13@bm

2q 05@bm

Rhkjn^ Dk^jn^g\r

Qi^^] . ?g‘e^

Q^glhk G.M

?\mbo^ ±0/T

NZllbo^ fT.T

?gZeh‘ Mnminm 0

?gZeh‘ Mnminm 1

?gZeh‘ Mnminm 2

Bb‘bmZe Mnminml

Bb‘bmZe Gginml

7

7

SQ@

PQ,121A

Q^glhk Cq\bmZmbhg
ohemZ‘^l

Power
Supply

Qniier ohemZ‘^

2

?gZeh‘ Jhp
NZll Dbem^k

Page 12



2+/ Eek\ieXc H\Xjli\[ QXcl\ >l]]\i

The internal measured value buffer serves to store the
recorded measured values of an initiated measurement.
This is particularly useful if an adequately high sampling
rate seems necessary (up to 10 kHz, e.g. for recording the
tightening torque of a power screwdriver or the bending
torque of a torque wrench).

Up to 5,000 successive measured value packets can be
stored in the measured value buffer. It is then possible to
transfer the recorded contents to the target system (e.g.
PC).

Individual measured value packet

An individual measured value packet always contains the
following measured value variables:

1. Torque
2. Speed
3. Rotation angle
4. Rotation counter reading
5. Mechanical power

A trigger condition must be met to store successive
measured value packets (measurement curve). The trigger
condition is dependent on a threshold being reached, the
defined condition of a digital input or manual triggering
with a key. These conditions can be set in the menu
system.

A new measured value storage operation overwrites the
previously saved values. It is therefore only possible for a
continuous measurement curve to be saved in the
measured value buffer.

Rhkjn^ l^glhk CoZenZmbhg ngbm CoZenZmbhg lh_mpZk^+ ^-‘-

Ahfie^m^
 f^Zlnk^f^gm \nko^

PQ,121A
 hk SQ@

Rhkjn^+
Qi^^] .

PhmZmbhg Zg‘e^

IBT100  UMV Software
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2+0 Bifek Xe[ M\Xi Q‘\n

The operating keys and the backlit 4x20 character display 
of the Supply and Evaluation Instrument, IBT100 are on 
the front panel. All connection plugs and socket are 
mounted on the rear.  

Page 14



2+1 ?fee\Zk‘fe @\jZi‘gk‘fe

2+1+. ?XYc‘e^

Ac\Zki‘ZXccp ‘jfcXk\[ j\ejfi jlggcp

Khmhk Sgbm
Sg]^k R^lm

’SSR(

P^‘neZmbg‘
fZ\abg^

KZ\abg^ [Zl^

Rh
kj

n^
 l

^g
lh

k

TblnZebsZmbhg
NZkZf^m^kbsZmbhg

K^Zlnk^] oZen^
AZimnk^
Ahgmkhe

Gg]nlmkbZe NA
TblnZebsZmbhg

NZkZf^m^kbsZmbhg

NJA
QZ_^mr lanmh__

K
^Z

ln
k^

f
^g

m 
\Z

[e
^

?
gZ

eh
‘ 

hn
mi

nm
 l

b‘
gZ

el

S
Q@

 \
Z[

e^

P
Q,

12
1A

 g
ne

e f
h]

^f
 \

Z[
e^

B
b‘

bmZ
e b

gi
nm

l.
hn

mi
nm

l

12/ T?A
004 T?A

Nhp^k \Z[e^

Ahgo^km^k

Nhp^k \Z[e^ Ahgmkhe ebg^l

The Supply and Evaluation Instrument, IBT100 is suitable 
for integration in existing systems. The following figure 
shows a typical application of motor testing: 

IBT100

The torque sensor can be supplied by the IBT100 
instrument. This results in electrical isolation between the 
digital inputs and outputs that are often connected with 
the operating ground of the programmable logic controller 
(PLC). 
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H\Xjli\[ mXcl\ Zfem\ij‘fe ]fi gXjj‘m\ j\ejfij

C\e\iXk‘e^ X kXZ_f j‘^eXc ]ifd k_\ jg\\[

?XYc\ j_‘\c[) cXp‘e^ k_\ d\Xjli\d\ek ZXYc\

Aok\ieXc Zfekifc j‘^eXcj

BZg‘^k h_ bg]n\mbhg hg ma^ f^Zlnk^f^gm
lb‘gZe Zl Z k^lnem h_ ^e^\mkhfZ‘g^mb\ _b^e]l

C__^\mbo^ bg]n\mbo^ lnk_Z\^l Zk^ k^]n\^] [r
[b_beZk eZrbg‘

K^Zl- \Z[e^     \Z[e^ ]n\m K^Zl- \Z[e^     \Z[e^ ]n\m

þ!

If the torque signal is to be used for control or regulation 
purposes, this can be carried out with the analog outputs 
of the Supply and Evaluation Instrument, IBT100. This 
can be particularly advantageous with a passive sensor 
(mV/V signals) (works as a measured value amplifier). 

The speed recorded and measured by the IBT100 
instrument can be converted into a voltage parameter 
with an analog output. This output voltage is proportional 
to the speed/angle of rotation (tacho signal). 

� Use shielded cables if possible. Do not lay them 
parallel to power lines or control lines. 

 
� Do not lay them close to strong electromagnetic fields, 

e.g. transformers, welders, magnetic switches,  
 motors, etc. 
 
� If this is unavoidable, lay the measurement cable in  
 a grounded, armored steel tube. 
 
� Avoid excess cable lengths. If this is not possible, 
 do not wind excess lengths as a closed cable loop in 

order to keep induction surfaces as small as possible!  
 

Digital signal states can be generated via the digital input 
and output signals of the Supply and Evaluation 
Instrument, IBT100 (e.g. if limit values are exceeded). It 
is also possible to detect digital input signals of a PLC via 
the serial interface of the IBT100 instrument. 

Page 16



2+1+/  N\ejfi ?fee\Zkfi

 
 

IBT100 

 
25-pin  

female D-
SUB 

Description 
 

 
1 Bridge supply +5V 

2 Sense + 

3 Bridge signal + 

4 
Torque +  

(active sensor) 

5 −12V 

6 Counter 1 (zero pulse) 

7 +5V 

8 GND (+5V) 

9 TXD * 

10 RXD * 

11 +12V 

12 
Active control signal 

(TTL output for active sensors) 

13 +24V 

14 Bridge supply 0V 

15 Sense − 

16 Bridge signal − 

17 
Torque –  

(active sensor) 

18 Counter 2 (leading angle/speed) 

19 Counter 3 (lagging angle) 

20 
Counter 4  

(torque active sensor with frequency) 

21 GND (± 12V) 

22 GND TTL output 

23 
Passive control signal 

(output for passive sensors) 

24 GND (counter) 

25 GND (+24V) 

’ Ofihl\ j\ejfi n‘k_ mfckX^\ fi ]i\hl\eZp flkglk7

? mhkjn^ l^glhk pbma ohemZ‘^ hnminm bl \hgg^\m^] mh
\hgg^\mbhg ibgl A’S( Zg] B’S(- ? mhkjn^ l^glhk pbma
_k^jn^g\r hnminm bl \hgg^\m^] mh ibgl A’_( Zg] B’_(-
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QfckX^\ Jlkglkj

B^l\kbimbhg

0lm \aZgg^e 1g]
\aZgg^e

2k] \aZgg^e8,ibg _^fZe^ B,QS@
Lhg Zllb‘g^]
\hgg^\mbhgl

0 S?0

1  g-Z-
2  g-Z-
3  g-Z-
4  S?1

5 ELB?0

6  S?2

7  ELB?2

8  ELB?1

g-Z-9 Lhm Zllb‘g^]+ ]h ghm \hgg^\m-

IBT100 
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@‘^‘kXc Eeglkj Xe[ Jlkglkj

B^l\kbimbhg

14,ibg _^fZe^ B,QS@

Bb‘bmZe bginml Bb‘bmZe hnminml
0 ELBMSR

1 Mnminm 0
2 Mnminm 2
3 Mnminm 4
4 Mnminm 6
5 ELBMSR

6 *13 T ’7/ f?()
7 ELBGLN

8 Gginm 1
0/ Gginm 3
00 Gginm 5
01 Gginm 7
02 ELBGLN

03 ELBMSR

04 Mnminm 1
05 Mnminm 3
06 Mnminm 5
07 Mnminm 7
08 ELBMSR

1/ ELBGLN

10 Gginm 0
11 Gginm 2
12 Gginm 4
13 Gginm 6
14 ELBGLN

’ Eek\ieXc (/1Q mfckX^\ jfliZ\7

?g ^e^\mkb\Zeer blheZm^] 13 T ohemZ‘^ lhnk\^ bl ikhob]^] _hk
ma^ ]b‘bmZe bginml ’NGL 6+ fZq- 7/ f?(- Ra^ k^e^oZgm
‘khng] ihm^gmbZe bl ELBGLN ’NGLQ 7+ 02+ 1/ Zg] 14(-

IBT100 
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max
min I

UR b= -

MSRq36//?

Q
ELB

MSRq

36//?

Q
ELB

P

*S[

GfZq

 
Digital input states, optocoupler 
 
An optocoupler is present on each digital input. The 
inputs are electrically isolated from the other parts of the 
circuits of the  IBT100, Supply and Evaluation Instrument. 
 
Logic state 1 or High:  3.5 V … 30 V. 

Logic state 0 or Low:  ≤ 0.8 V. 
 
 
 
Digital output states, electronic relay 
 
An electronic semiconductor relay is available for each 
digital output. These are electrically isolated from the 
other parts of the circuits of the IBT100 instrument. 
 
Logic state z or high-impedance: Relay opened. 
Logic state 0 or Low:   Relay closed. 
 
An open semiconductor relay does not have any unique 
logic level (state z for this reason). By connecting an 
external pull-up resistor R, the logic state 1 or High is 
created. The pull-up resistor is not part of the IBT100 
instrument. 

     With R, state z becomes state 1. 
 
The pull-up resistor R is connected to a voltage source; 
this connection can be made on Pin 7 of the internal 24V 
voltage source of the IBT100, Supply and Evaluation 
Instrument. 
 
The maximum current consumption Imax of each digital 
output is 100 mA. The resistor must be dimensioned 
accordingly: 
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AZe\neZmbhg ^qZfie^9

bU maxI < 0// f?+

mabl k^lneml bg Z ‘hh] ZiikhqbfZmbhg9

min
max

min 240
100

24
W===

mA
V

I
UR b pbma hi^g hnminm-

Mg minR  ma^k^ bl Z fZqbfnf ihp^k ehll maxP  h_9

( ) WmARIP 4,2240100 2
min

2
maxmax =W×=×= !

G‘d‘kXk‘fe f] k_\ gfn\i cfjj fe k_\ glcc*lg i\j‘jkfi

? k^lblmhk oZen^ h_+ _hk ^qZfie^+ 0 dW  lahne] [^ l^e^\m^]:
mabl fZbger ]^i^g]l+ ahp^o^k+ hg ma^ bginm k^lblmZg\^ h_
ma^ ^qm^kgZe ^oZenZmbhg \bk\nbm ’^-‘- ]b‘bmZe NJA bginm(-

 = +24 V (e.g. Pin 7 on IBT100), 
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MN*/0/? Eek\i]XZ\

? gnee fh]^f PQ,121A \Z[e^ ’\khll^] \Z[e^( bl nl^]
[^mp^^g ma^ NA Zg]  bglmknf^gm- Ra^
bgm^k_Z\^ phkdl Z\\hk]bg‘ mh ma^ _heehpbg‘ \hg]bmbhgl9

0 lmZkm [bm
7 ]ZmZ [bml
0 lmhi [bm
Lh iZkbmr

B^l\kbimbhg

8,ibg fZe^ B,QS@

Lhg Zllb‘g^]
\hgg^\mbhgl

0 g-Z-
1 PVB
2 RVB
3 g-Z-
4 ELB
5 g-Z-
6 g-Z-
7 g-Z-
8 g-Z-

g-Z-9 ghm Zllb‘g^]-

PN> Eek\i]XZ\

B^l\kbimbhg

SQ@ 1-/ QmZg]Zk]+ Rri^ @

0 SSQ@’
1 B?R? ,
2 B?R? *
3 ELBSQ@

’ PN> Eek\i]XZ\7

Ra^  bglmknf^gm bl ghm lniieb^] obZ ma^
SSQ@ \hgg^\mbhg h_ ma^ SQ@ ihkm- Ra^ NA ]^m^\ml
pa^ma^k ma^ CoZenZmbhg Gglmknf^gm+ bl
\hgg^\m^] obZ mabl ebg^-

IBT100 

IBT100 

IBT100 

the    IBT100 

IBT100 
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3+ H\el Cl‘[XeZ\

3+. Jg\iXk‘e^ k_\ Eejkild\ek

3+/ R\cZfd\ NZi\\e

SKT 2///

The Supply and Evaluation Instrument, IBT100 is 
operated from a menu. A total of 7 keys are provided for 
navigation.  
 
The main menu can always be selected with the MENU 

key. The Enter key ↵ is used to call up the submenu 
selected with the four arrow keys as well to confirm a 
change to a parameter.  
 
The ESC key is used to discard a change to the 
parameter or to exit the menu item again.  The individual 
menu items and the menu structure are explained in 
more detail in the following section.  

 

When the Supply and Evaluation Instrument, IBT100 is 
switched on, the model identification and the firmware 
version number are displayed for a few seconds.  
 
The display then switches into measurement mode.  

Firmware V.4.89
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3+0 H\el NkilZkli\

HX‘e H\el

Jg\e?fe]‘^liXk‘feH\Xjli\

NXm\

@\c\k\

?fddle‘ZXk‘fe GXe^lX^\

N\ejfi

M\j\k
H‘e,HXo

U\if =[aljk N\ejfi ?_\Zb B‘ck\i

H\Xjli\d\ek Hf[\

MENU

?]]bmbhgZe

MXe^\

=cXid

=cXid /

=cXid .

=cXid 0

=eXcf^ Jlkglk

Jlkglk /

Jlkglk .

Jlkglk 0

\okM\j\k

\okM\j\k .

\okM\j\k /

\okM\j\k 0

Oi‘^^\i

Oi‘^^\i
AeXYc\
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3+1 HX‘e H\el

Ra^ fZbg f^gn \hglblml h_ Z gnf[^k h_ ^gmkb^l- Mger _hnk
ebg^l Zk^ oblb[e^ hg ma^ ]blieZr- ?kkhpl hg ma^ kb‘am lb]^ h_
ma^ f^gn lahp pa^ma^k bm bl ihllb[e^ mh gZob‘Zm^ _nkma^k bg
ma^ f^gn [r l\kheebg‘ ]hpgpZk]l+ ]hpgpZk]l Zg]
nipZk]l+ hk cnlm nipZk]l- Ra^ l^e^\m^] f^gn bm^f bl
bg]b\Zm^] [r Zg Zkkhp 4 hg ma^ e^_m lb]^-

3+2 H\Xjli\d\ek Hf[\

Ra^ H\Xjli\  f^gn bl ghm Z ln[f^gn bg ma^ k^Ze l^gl^+
[nm kZma^k ma^ f^Zlnk^f^gm fh]^ _hk ma^ iZkZf^m^kl9

§ Rhkjn^.Dhk\^
§ Qi^^].?g‘e^
§ P^ohenmbhg \hngm^k
§ K^\aZgb\Ze ihp^k

Gg mabl fh]^+ ma^ \hkk^\m oZen^l h_ ma^ \nkk^gm f^Zlnk^,
f^gml pbma ma^ ]^lbk^] ngbml Zk^ lahpg hg ma^ ]blieZr-

3+3 ?fe]‘^liXk‘fe H\el

?ee lb‘gb_b\Zgm l^mmbg‘l _hk ma^ ^oZenZmbhg ]^ob\^ mri^
 Zk^ fZ]^ bg ma^ &?fe]‘^liXk‘fe& f^gn9

§ Q^glhk \hg_b‘nkZmbhg
§ Rak^lahe] h[l^koZmbhgl ’ZeZkfl(
§ Qb‘gZe \hgo^klbhgl ’ZgZeh‘ hnminm(
§ Cqm^kgZe k^l^m himbhgl h_ Kbg-.KZq-

[n__^k ’CqmP^l^m(
§ Rkb‘‘^k \hg]bmbhgl _hk ma^ bgm^kgZe f^Zlnk^] oZen^

[n__^k

4 K^Zlnk^ ½

Ahg_b‘nkZmbhg ½

Mi^g ½

QZo^ ¯

B^e^m^
Ahffngb\Zmbhg
JZg‘nZ‘^
NZllphk]

Q^glhk
Rhkjn^ /-//// L{f
Qi^^] / 0.fbg
Nhp^k /-/ U

4 Q^glhk
 ?eZkf
 ?gZeh‘ hnminm
 CqmP^l^m
 Rkb‘‘^k

IBT100  

TRD305
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3+3+. N\ejfi NlYd\el

K^mkb\ ngbml9

bIvd   Ivd IvZd   Ivdd Þ  mhkjn^ l^glhk
bI      I Þ  _hk\^ l^glhk

Gfi^kbZe ngbml9

cY]k  ’@?D>5 7?A46 766C( Þ mhkjn^ l^glhk
cY‘e  ’@?D>5 7?A46 :>496B( Þ mhkjn^ l^glhk
fq‘e  ’?D>46$7?A46 :>496B( Þ mhkjn^ l^glhk
cY]  ’@?D>5 7?A46( Þ _hk\^ l^glhk

Qb‘g-Ibg] *.,0/T
4 Pe‘k Ivd

4 N‘^e+F‘e[ (,*.-Q

 Sgbm L{f

The  IBT100 instrument is parameterized in the ’Sensor’ 
menu using a connected torque or force sensor. 
Assignments between the output voltage/frequency and 
applied rated torque or rated force of a sensor are 
configured in this menu. 
 
When connecting a dual-range sensor, it is possible to 
define two nominal ranges of use (1st and 2nd range). 
 
The number of pulses of speed sensors as well as other 
settings for the display in measurement mode (number of 
decimal places, additional measurement parameters, 
etc.) are also specified in this menu. The various setting 
options are shown and explained in detail in the following 
section: 

  
In ’Sign.Kind’, a choice can be made between ’Bridge’ , 
’+/-10V’ and ’Freq.’.  

 
In this menu

 

item

, 

the

 

user

 

chooses

 

a

 

passive

 

or active 

sensor. An active sensor with voltage output (0…±10V) is 
selected with ’+/-10V’. Sensors with a torque-equivalent 
frequency output are selected with ’Freq.’. A passive 
sensor contains a strain gage bridge without its own 
measured value amplifier. This is selected with ’Bridge’.  
 

Depending on which function is activated, the diagram 
and the subsequent setting options change to the present 
display.  

 
A choice can be made between the following units for the 
signal type in ’Unit’:  

 
 

      

 
It is possible to differentiate between a torque and a force 
sensor by the units. The factors for calculating the 
mechanical power are automatically taken into account. 
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N\kk‘e^ \oXdgc\7 =Zk‘m\ [lXc*iXe^\ j\ejfi
n‘k_ mfckX^\ flkglk

0lm f^Zl- kZg‘^9 1// L×f+ ± 0/-//3 T
1g] f^Zl- kZg‘^9   1/ L×f+ ± 8-886 T

N\kk‘e^ \oXdgc\7  KXjj‘m\ j\ejfi

K^Zlnk^f^gm kZg‘^9 1// L×f
Q^glbmbobmr9 ± 0 fT.T

4 N‘^e+F‘e[ >i‘[^\

 Sgbm L{f

PZg‘^ 1//-/ L{f
Q^gl- 0-/// fT.T
B^\- Nm- ###-###

4 N‘^e+F‘e[ (,*.-Q

 Sgbm Lf

0- PZg‘^ 1//-/ Lf
LhfbgZe 0/-//3T
B^\- Nm- ####-##

1- PZg‘^ 1/ Lf
LhfbgZe 8-886T
B^\- Nm- ###-###
Q^e^\mbhg @nmmhg
Mnminm ,,,

If the ’Bridge’ measurement type is activated, the 
sensitivity of the strain gage bridge of a passive sensor 
appears behind the abbreviation ’Sens.’.   
 

In conjunction with the selected ’Range’, the conversion 
of mV/V into the selected ’Unit’ of the sensor is carried 
out automatically. 

 

The number or decimal places after the decimal point for 
displaying the torque or force signal can be defined in 
’Dec.Pt.’. A definition of ’##.####’, for example, means 
that 4 decimal points are displayed for the respective 
display range. 
 

 

 
An active sensor with normalized torque-equivalent 
voltage output is selected with ’+/-10V’. In this case, the 
’Nominal’ abbreviation appears for the 1st and 2nd 
measurement range (’1.Range’ and ’2.Range’). 
 

This means sensors with an output voltage of 0 … ± 10V 
can be connected.  
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Nn‘kZ_*fm\i f] k_\ d\Xjli‘e^ iXe^\ Yp b\p XZklXk‘fe fi
[‘^‘kXc ‘eglk

Ra^ f^Zlnkbg‘ kZg‘^ \Zg [^ lpbm\a^] ho^k bg ma^
Z]]bmbhgZe &K^Zlnkbg‘ kZg‘^& f^gn ’0lm kZg‘^ mh ma^ 1g]
kZg‘^ hk ob\^ o^klZ(- Rh mabl inkihl^ ma^ &>lkkfe& himbhg bl
]^_bg^] _hk &N\c\Zk‘fe&-

G_ ma^ f^Zlnkbg‘ kZg‘^ bl mh [^ l^e^\m^] obZ Z ]b‘bmZe bginm+
mabl bl ihllb[e^ [r ]^_bgbmbhg h_ ma^ himbhgl &EI.& mh &EI5& bg
&N\c\Zk‘fe&-

Ra^ g^\^llZkr ]b‘bmZe \aZg‘^ bg lmZmnl _hk ma^ l^e^\m^] bginm
bl ]^_bg^] pbma &Gf^‘ZEe&- Ra^ himbhgl &-à.& hk &.à-& Zk^
ZoZbeZ[e^ mh mabl inkihl^-

Qpbm\aho^k h_ ma^ f^Zlnkbg‘ kZg‘^ pbma Z ]b‘bmZe bginm Zg]
ma^ d^r bg ma^ Z]]bmbhgZe &K^Zlnkbg‘ kZg‘^& f^gn bl ghm
i^kfbllb[e^-

N‘^eXcc‘e^ f] k_\ d\Xjli‘e^ iXe^\ n‘k_ [‘^‘kXc flkglk

Ra^ l^e^\m^] f^Zlnkbg‘ kZg‘^ \Zg [^ ]blieZr^] pbma Z
]b‘bmZe hnminm- Rabl bl ihllb[e^ [r l^e^\mbhg h_ &JPO.& mh
&JPO5& bg &Jlkglk&- G_ ma^ iZkZf^m^k &***& bl l^m+ gh ]b‘bmZe
hnminm bl ]^_bg^] _hk lb‘gZeebg‘-

Ra^ hkb‘bgZe lmZmnl h_ ma^ ]b‘bmZe hnminm ]^i^g]bg‘ hg ma^
Z\mbo^ f^Zlnkbg‘ kZg‘^ bl ]^_bg^] bg &Gf^‘ZJlk&- Ra^
_heehpbg‘ himbhgl Zk^ ihllb[e^9

-àq

0lm f^Zlnkbg‘ kZg‘^ ’ghfbgZe kZg‘^( lmZmnl / ’\ehl^](
1g] f^Zlnkbg‘ kZg‘^ ’lfZee^k kZg‘^(  lmZmnl s ’hi^g(

qà-

0lm f^Zlnkbg‘ kZg‘^ ’ghfbgZe kZg‘^( lmZmnl s ’hi^g(
1g] f^Zlnkbg‘ kZg‘^ ’lfZee^k kZg‘^( lmZmnl / ’\ehl^](

1- PZg‘^ 1/ L{f
LhfbgZe 8-886 T
B^\-Nm- ###-###

4 N\c\Zk‘fe EI.

Jh‘b\Gg /à0
Mnminm ,,,

1- PZg‘^ 1/ L{f
LhfbgZe 8-886 T
B^\-Nm- ###-###
Q^e^\mbhg GL0
Jh‘b\Gg /à0

4 Jlkglk JPO.

Jh‘b\Mnm sà/
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G_+ ahp^o^k+ ma^ Bi\h+  f^Zlnk^f^gm mri^ bl l^e^\m^] Zl
ma^ N‘^e+F‘e[ + ma^ Bi\hJ]]j  ebg^ bl bgl^km^] pab\a \Zg [^
nl^] mh ]^_bg^ Z _k^jn^g\r h__l^m-

Ra^ oZen^ ^gm^k^] _hk Bi\hJ]]j  Zg] Ifd‘eXc  ’_k^jn^g\r
]^obZmbhg( bl ZepZrl fZ]^ bg dFs-

Ra^ himbhgl h_ Ng\\[ + =e^c\  hk ***  Zk^ ZoZbeZ[e^ ng]^k
Opg\ - Gg mabl \Zl^+ ma^ li^^] hk Zg‘e^ iZkZf^m^k bl Z]]^]

mh ma^ f^Zlnk^f^gm fh]^- Ra^ gnf[^k h_ inel^l i^k
k^ohenmbhg.khmZmbhg ’/  *8888( \Zg [^ li^\b_b^] ng]^k
Klcj,Mfk -

Ra^ ]bk^\mbhg h_ khmZmbhg h_ ma^ l^glhk \Zg [^ ]^_bg^] bg
@‘i\Zk‘fe - F^k^+ Z lb‘g^] ^oZenZmbhg h_ ma^ li^^].Zg‘e^.

\hngm^k Zg] ma^ f^\aZgb\Ze ihp^k bl \Zkkb^] hnm ’\hg,
lb]^k^] Zl ihlbmbo^er lb‘g^] pbma ma^ l^e^\mbhg Zn  ’\eh\d,
pbl^( Zg] g^‘Zmbo^er lb‘g^] pbma ma^ l^e^\mbhg ZZn
’\hngm^k \eh\dpbl^((-

HXo‘dld jg\\[7

Ra^ fZqbfnf bginm _k^jn^g\r maZm \Zg [^ ^oZenZm^] _hk
k^\hk]bg‘ ma^ li^^] iZkZf^m^k bl 2// dFs- Ra^ fZqbfnf
i^kfbmm^] bginm li^^] [Zl^] hg ma^ inel^l i^k k^ohenmbhg
\Zg [^ \Ze\neZm^] Zl _heehpl9

a^k^
gfZq  bl ma^ fZqbfnf li^^] l^Zk\a^] _hk bg fbg,0+  _fZq <
2// dFs Zg] s bl ma^ nl^k,]^_bg^] inel^l i^k k^ohenmbhg-

AoXdgc\7

25/ inel^l i^k k^ohenmbhg Zk^ ]^_bg^]- Ra^ fZqbfnf
i^kfbmm^] bginm li^^] gfZq bl9

1
max min5000060

360
300000 -=×=

Hzn -

1
max

max
max min][60 -=×= n

z
f

n

N\kk‘e^ \oXdgc\7 =Zk‘m\ [lXc*iXe^\ j\ejfi
  n‘k_ ]i\hl\eZp flkglk

0lm f^Zl- kZg‘^9 1// L×f+ 0// dFs ± 3/ dFs
1g] f^Zl- kZg‘^9 1/ L×f+ 0// dFs ± 28-88 dFs

4 N‘^e+F‘e[ Bi\h+

 Sgbm L{f

0- PZg‘^ 1//-/ L{f
Dk^jM__l 0//-// dFs
LhfbgZe 3/-// dFs
B^\- Nm- ####-##

1- PZg‘^ 1/ L{f
Dk^jM__l 0//-// dFs
LhfbgZe 28-88 dFs
B^\- Nm- ###-###
Q^e^\mbhg @nmmhg
Mnminm ,,,

4 Opg\ Ng\\[

 Nnel.khm 5/
 Bbk^\mbhg \p
 B^\- Nm- #####-#
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=e^lcXi i\jfclk‘fe ‘e w [\^i\\j7

G_ ma^ l^glhk aZl mph mkZ\dl+ ^Z\a ]blieZ\^] [r 8/ x+ _hk ma^
Zg‘e^ k^\hk]bg‘+ ma^ bglmknf^gm ^oZenZm^l ma^ Zg‘e^ pbma
ma^ jnZ]kZmnk^ ikh\^ll- G_ 1 ]^\bfZe ieZ\^l Zk^ ]^_bg^] _hk
]blieZrbg‘ ma^ @\Z+Kk+  Zg‘e^ ’ ####-## (+ Zg Zg‘e^ ]blieZr
bl fZ]^ bg | ’/+14( ]^‘k^^ lm^il bg ma^ f^Zlnk^f^gm
fh]^-

N‘dlckXe\flj d\Xjli\d\ek f] jg\\[ Xe[ Xe^c\

Gg ma^  bglmknf^gm + ma^ li^^] Zg] Zg‘e^
iZkZf^m^kl Zl p^ee Zl ma^ \hngm^k k^Z]bg‘ Zk^ ZepZrl
k^\hk]^] lbfnemZg^hnler Zg] i^kfZg^gmer+ bg]^i^g]^gmer
h_ ma^ l^e^\mbhg bg Opg\ -

@‘jgcXp‘e^ k_\ Zflek\i i\X[‘e^ Xe[ ‘kj kXi\

Ra^ \hngm^k k^Z]bg‘ bl ikhihkmbhgZe mh ma^ Zg‘e^- Dhk ^o^kr
25/x ]^‘k^^l+ ma^ \hngm^k k^Z]bg‘ \aZg‘^l [r Z oZen^ h_ 0-
Rabl k^lneml bg ma^ _heehpbg‘ k^eZmbhglabi9

°
=

360
az  pa^k^

s bl ma^ \hngm^k k^Z]bg‘ Zg] a  bl ma^ Zg‘e^-

CqZfie^l9

?g‘e^  Ahngm^k k^Z]bg‘

/ x   /-/
07/ x  /-4
25/ x  0-/
61/ x  1-/

   

Ra^ \hngm^k k^Z]bg‘ \Zg [^ mZk^] l^iZkZm^er _khf ma^
Zg‘e^+ l^^ ma^ U\if =[aljk  hk M\j\k H‘e,HXo  ln[f^gn
_hk mabl-

4 Opg\ =e^c\

 Nnel.khm 25/
 Bbk^\mbhg \p
 B^\- Nm- ####-##
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Dhk ma^ 3ma ebg^ bg ma^ f^Zlnk^f^gm fh]^+ Zg Z]]bmbhgZe
iZkZf^m^k \Zg [^ ]blieZr^] g^qm mh ma^ mhkjn^._hk\^ lb‘gZe
Zg] ma^ li^^] hk ma^ Zg‘e^-

Rabl bl \Zkkb^] hnm bg =[[+@‘jgc+  ]^i^g]bg‘ hg ma^
ik^obhnl l^mmbg‘l- Ra^ _heehpbg‘ himbhgl \Zg [^ l^e^\m^]9

***   gh Z]]bmbhgZe iZkZf^m^kl

Of+H‘e   fbgbfnf mhkjn^
Of+HXo   fZqbfnf mhkjn^
Bf+H‘e   fbgbfnf _hk\^
Bf+HXo   fZqbfnf _hk\^

Ng+H‘e   fbgbfnf li^^]
Ng+HXo   fZqbfnf li^^]

=e+H‘e   fbgbfnf Zg‘e^
=e+HXo   fZqbfnf Zg‘e^

?flek\i   k^ohenmbhg \hngm^k
?+H‘e   fbgbfnf \hngm^k k^Z]bg‘
?+HXo   fZqbfnf  \hngm^k k^Z]bg‘

Kfn+   f^\aZgb\Ze ihp^k
K+H‘e   fbgbfnf  ihp^k
K+HXo   fZqbfnf ihp^k

GKB   \nmh__ _k^jn^g\r h_ ma^ ehpiZll _bem^k

Ubma ma^ ---Kbg  Zg] ---KZq  himbhgl+ ma^ \hgmbgnhnl
Kbg-.KZq- f^fhkr bl k^Z] Zg] ]blieZr^] _hk ma^ l^e^\m^]
iZkZf^m^k- Ra^ \nmh__ _k^jn^g\r h_ Z ehp iZll _bem^k \Zg [^
]^_bg^] bg ma^ B‘ck\i  ln[f^gn bg ma^ f^Zlnk^f^gm fh]^-

Ra^ ihp^k bl \Ze\neZm^] bg ma^  bglmknf^gm
pbma ma^ _heehpbg‘ _hkfneZ9

,
60

2 nMMPmech ×××=×= pw  pa^k^

.=649 bl ma^ f^\aZgb\Ze ihp^k bg U+

K bl ma^ mhkjn^ bg L×f Zg] g bl ma^ li^^] bg fbg,0.

?XcZlcXk‘e^ k_\ d\Z_+ gfn\i ‘e DK %_fij\ gfn\i&7

G_ ma^ cY]k + cY‘e  hk fq‘e  ngbml aZo^ [^^g ]^_bg^]+ ma^
f^\aZgb\Ze ihp^k bl ZnmhfZmb\Zeer \Ze\neZm^] bg FN-

4 =[[+ @‘jgc+ Kfn\i

 Sgbm U
 B^\- Nm- ####-##
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3+3+/ =cXid NlYd\el

Si mh mak^^ ]b__^k^gm iZkZf^m^kl \Zg [^ fhgbmhk^] Zm ma^
lZf^ mbf^ bg ma^  bglmknf^gm- ?eZkf lmZm^l
Zk^ ‘^g^kZm^] pa^g _k^^er,]^_bgZ[e^ mak^lahe]l Zk^
ng]^k\nm hk ^q\^^]^]- Ra^l^ Zk^ bg]b\Zm^] [r ma^
f^Zlnk^] oZen^ ]blieZr _eZlabg‘ bg ma^ f^Zlnk^f^gm fh]^
Zg] [r Z ]^_bg^] eh‘b\Ze lmZmnl \aZg‘^ h_ ma^ ]b‘bmZe
hnminml-

Ra^ Ifid  ’LhkfZe(+ Dfc[  ’lZobg‘ ZeZkf lmZmnl( Zg] ***
’gh fhgbmhkbg‘( himbhgl Zk^ ZoZbeZ[e^ ng]^k Opg\ -
LhkfZe fhgbmhkbg‘ f^Zgl maZm ma^ ZeZkf lmZm^ bl hger
mkb‘‘^k^] Zl ehg‘ Zl ma^ mak^lahe] bl ng]^k\nm hk ^q\^^]^]-
Gg ma^ \Zl^ h_ ahe] fhgbmhkbg‘+ Z mkb‘‘^k^] ZeZkf \Zg hger
[^ k^l^m [r Z _k^^er,]^_bg^] ]b‘bmZe bginm-

Ra^ iZkZf^m^kl mh [^ fhgbmhk^] \Zg [^ ]^_bg^] pbma
NfliZ\ 9

Ofihl\   mhkjn^
BfiZ\   _hk\^
Ng\\[   li^^]
=e^c\   Zg‘e^
?flek\i   \hngm^k k^Z]bg‘
Kfn\i   f^\aZgb\Ze ihp^k

Ra^ ehp^k mak^lahe] oZen^ bl iZkZf^m^kbs^] pbma O_i+Gf+
Zg] ma^ nii^k mak^lahe] oZen^ \Zg [^ li^\b_b^] pbma
O_i+D‘+ - MimbhgZeer+ Z arlm^k^lbl \Zg [^ ]^_bg^] _hk ^Z\a

mak^lahe] [r l^e^\mbg‘ ma^ Dpjk+  f^gn himbhg-

4 Opg\ Ifid

4 NfliZ\ Ofihl\

4 O_i+ Gf+ *.-+--- Ivd

Rak- Fb- 0/-/// L{f
Frlm- /-/0/ L{f

k

k

O_i\j_fc[D‘

O_i\j_fc[Gf

Dpjk\i\j‘j

Dpjk\i\j‘j

0
/

KXiXd\k\i

JPOo
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Ubma AeXYc\ + Z ]b‘bmZe bginm Ee. Ee5  bl l^e^\m^] Zg]
\Zg [^ nl^] mh li^\b_b\Zeer Z\mboZm^ hk ]^Z\mboZm^ ma^
fhgbmhkbg‘ bg hk]^k mh ]kbo^ mh Z oZeb] kZg‘^ _bklm ’_khf / mh
mZk‘^m oZen^(+ _hk ^qZfie^- ? mkb‘‘^k^] Zg] lZo^] ZeZkf
lmZm^ ’makhn‘a Opg\ à Dfc[ ( \Zg Zelh [^ k^l^m Z‘Zbg
a^k^-

Ra^ >lkkfe  \Zg Zelh [^ l^e^\m^] pbma AeXYc\ - ? mkb‘‘^k^]
Zg] lZo^] ZeZkf lmZm^ \Zg ma^g [^ k^l^m bg ma^
f^Zlnk^f^gm fh]^ [r ik^llbg‘ ma^ e^_m Zkkhp d^r-

G_ ma^ CgZ[e^ _ng\mbhg bl ghm ]^lbk^]+ l^e^\m ma^ ***  himbhg
ng]^k AeXYc\ -

Ra^ ]b‘bmZe lpbm\a lmZm^ bl ]^_bg^] bg Gf^‘ZEe  mh li^\b_r
pa^ma^k ma^ fhgbmhkbg‘ lahne] [^ ^gZ[e^] hk ma^ mkb‘‘^k^]
Zg] lZo^] ZeZkf lmZm^ lahne] [^ k^l^m pa^g ma^ lmZm^
\aZg‘^l _khf -à.  hk .à- -

OXi^\k\[ \eXYc\ f] XcXid ]leZk‘fe dfe‘kfi‘e^

Dhk ^qZfie^+ ma^ ]^_bgbmbhg -à.  bg Gf^‘ZEe  f^Zgl maZm
ZeZkf _ng\mbhg fhgbmhkbg‘ bl ^gZ[e^] hk k^l^m bg ma^ ]b‘bmZe
lpbm\a lmZm^ . -

? ]b‘bmZe hnminm JPO. JPO5  maZm lpbm\a^l mh ma^
]^lbk^] ]bk^\mbhg pa^g Zg ZeZkf lmZm^ bl mkb‘‘^k^] bg
Z\\hk]Zg\^ pbma Gf^‘ZJlk  bl ]^_bg^] bg ma^ Jlkglk
f^gn bm^f- G_ ma^ ZeZkf ikh\^ll bl ghm mh bg_en^g\^ Zgr
]b‘bmZe hnminm+ l^e^\m ma^ ***  himbhg bg Jlkglk -

Ra^ _heehpbg‘ l^mmbg‘l Zk^ ihllb[e^ bg Gf^‘ZJlk 9

qà-  _khf ab‘a,bfi^]Zg\^ lmZm^ mh lmZm^ /
-àq  _khf lmZm^ / mh ab‘a,bfi^]Zg\^ lmZm^

4 AeXYc\ Ee.

Jh‘b\Gg /à0
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3+3+0 =eXcf^ Jlkglk NlYd\el

Co^kr k^\hk]^] hk \Ze\neZm^] iZkZf^m^k \Zg [^ k^ikh]n\^]
bg Z l\Ze^] _hkf hg Zg ZgZeh‘ hnminm- Ra^ 
bglmknf^gm Z\ml Zl Z f^Zlnk^] oZen^ Zfieb_b^k Zl Z k^lnem-

Ra^ lmkn\mnk^ h_ ma^ =eXcf^ Jlkglk  ln[f^gn bl ]bob]^]
bgmh ma^ Jlkglk . +  Jlkglk /  Zg] Jlkglk 0  ln[f^gn
bm^fl- Dhk ^Z\a ZgZeh‘ hnminm+ ma^k^ bl Zg himbhg mh
bg]^i^g]^gmer l^m ni ]b__^k^gm \hg_b‘nkZmbhgl-

Ra^ iZkZf^m^k mh [^ \hgo^km^] bl ]^_bg^] bg ma^ NfliZ\
f^gn bm^f9

***   ZgZeh‘ hnminm ]^Z\mboZm^]
Ofihl\   mhkjn^
Ng\\[   li^^]
=e^c\   Zg‘e^
?flek\i   \hngm^k k^Z]bg‘
Kfn\i   f^\aZgb\Ze ihp^k

Ra^ bginm oZen^ bl l\Ze^] bg H‘eS  Zg] HXoS - Ra^
Zllb‘gf^gml h_ ma^ hnminm ohemZ‘^ oZen^l Zk^ ]^_bg^] bg
JlkH‘e  Zg] JlkHXo -

Ra^ _heehpbg‘ l\a^fZmb\ ]bZ‘kZf lahpl ma^ ebg^Zk
k^eZmbhglabi [^mp^^g ma^ bginm Zg] hnminm iZkZf^m^kl _hk
^Z\a ZgZeh‘ hnminm-

4 Jlkglk .

Mnminm 1
Mnminm 2

4 NfliZ\ Ofihl\

KbgV ,4-/// L{f
KZqV 4-/// L{f
MnmKbg ,0/-///T
MnmKZq 0/-///T

JlkH‘e

JlkHXo

H‘eS

HXoS

Jlkglk gXiXd\k\i ‘e Q

Eeglk gXiXd\k\i
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Ra^ fZqbfnf ]^_bgZ[e^ hnminm ohemZ‘^ oZen^ bl *0/ T Zg]
ma^ fbgbfnf oZen^ bl 0/ T-

@lXc*iXe^\ j\ejfi 

G_ ma^k^ bl Zg ^qm^g]^] ’b-^- lfZee^k( f^Zlnkbg‘ kZg‘^+ Zg
Z]]bmbhgZe iZbk h_ oZen^l \Zg [^ Z]]^] _hk l\Zebg‘ ma^ bginm
oZen^l- Rabl bl i^k_hkf^] bg /+H‘eS" Zg] "/+HXoS"- Ra^
hnminm ohemZ‘^ oZen^l bg &JlkH‘e& Zg] &JlkHXo& Zk^
^jnZeer oZeb] _hk ma^ ghfbgZe Zg] ^qm^g]^] f^Zlnkbg‘
kZg‘^-

QXcl\ iXe^\ kiXej^i\jj‘fe

G_ ma^ oZen^ kZg‘^ bl ^q\^^]^] ]nkbg‘ ma^ f^Zlnk^f^gm+
ma^ hnminm ohemZ‘^l k^fZbg Zm ma^bk fZqbfnf ’*00 T( hk
fbgbfnf oZen^l ’ 00 T( ngmbe ma^ bginm iZkZf^m^kl k^mnkg
mh ma^ ]^_bg^] oZen^ kZg‘^ Z‘Zbg-

@\k\Zk‘fe f] k_\ [‘i\Zk‘fe f] ifkXk‘fe

G_ ma^ li^^] iZkZf^m^k bl ihkmkZr^] [r Zg ZgZeh‘ hnminm+
ma^ ]^m^\mbhg h_ ma^ ]bk^\mbhg h_ khmZmbhg \Zg [^ k^Zebs^] [r
Z \aZg‘^ bg lb‘g h_ ma^ hnminm ohemZ‘^- Nk^k^jnblbm^ _hk
]^m^\mbhg h_ ma^ ]bk^\mbhg h_ khmZmbhg bl maZm ma^ li^^] bl
_^] [r f^Zgl h_ 1 mkZ\dl lab_m^] pbma k^li^\m mh hg^
Zghma^k-

Ahg_b‘nkZmbhg ^qZfie^9

H‘eS  < / fbg,0  pbma JlkH‘e  < / T
HXoS  < 1/ /// fbg,0 pbma JlkHXo  < 0/ T

Bnkbg‘ ma^ f^Zlnk^f^gm 0/ T phne] Zii^Zk hg ma^
ZgZeh‘ hnminm Zm 1/ /// fbg,0 ’hiihlbm^ ]bk^\mbhg h_
khmZmbhg(-

0- KbgV ,4-/// L{f
0- KZqV 4-/// L{f

4 /+ H‘eS *-+2-- Ivd

1- KZqV /-4// L{f
MnmKbg ,0/-/// T
MnmKZq 0/-/// T

Page 35



3+3+1 Aok\ieXc M\j\k NlYd\el %QXcl\ H\dfip M\j\k m‘X @‘^+ Eeglkj&

Ra^ CoZenZmbhg Gglmknf^gm+  \hgmZbgl
fbgbfnf Zg] fZqbfnf f^fhkr _hk ^Z\a k^\hk]^]
iZkZf^m^k Zg] \Ze\neZm^] oZen^ ’^-‘- f^\aZgb\Ze ihp^k(-

Ra^l^ Zk^ \hgmbgnhnler ni]Zm^] ]nkbg‘ hi^kZmbhg pabe^ ma^
f^Zlnk^f^gm bl mZdbg‘ ieZ\^- Ra^l^ f^fhkb^l Zl p^ee Zl
ma^ f^Zlnk^] oZen^ h_ ma^ \nkk^gm Zg‘e^ Zg] \hngm^k
k^Z]bg‘ \Zg [^ k^l^m bg ma^ Z]]bmbhgZe M\j\k H‘e,HXo
f^gn hk obZ ^qm^kgZe ]b‘bmZe bginm lmZm^l-

Rak^^ \hg_b‘nkZmbhgl+ AokM\j\k . +  AokM\j\k /  Zg]
AokM\j\k 0 + Zk^ ZoZbeZ[e^ _hk mabl bg ma^ AokM\j\k

ln[f^gn- Rabl f^Zgl maZm Z fZqbfnf h_ mak^^ ]b__^k^gm
iZkZf^m^kl \Zg [^ k^l^m [r ^qm^kgZe bginm lmZm^l-

Ra^ \hkk^lihg]bg‘ f^Zlnk^] oZen^ f^fhkr bl ]^_bg^]
ng]^k AokM\j\k 9

***   gh f^Zlnk^] oZen^ f^fhkr
=cc   Zee f^Zlnk^] oZen^ f^fhkb^l
Of+H‘e   fbgbfnf mhkjn^
Of+HXo   fZqbfnf mhkjn^
Ng+H‘e   fbgbfnf li^^]
Ng+HXo   fZqbfnf li^^]
=e^c\   Zg‘e^
=e+H‘e   fbgbfnf Zg‘e^
=e+HXo   fZqbfnf Zg‘e^
?flek\i   Z\mnZe \hngm^k k^Z]bg‘
?+H‘e   fbgbfnf \hngm^k k^Z]bg‘
?+HXo   fZqbfnf \hngm^k k^Z]bg‘
K+H‘e   fbgbfnf f^\aZgb\Ze ihp^k
K+HXo   fZqbfnf f^\aZgb\Ze ihp^k

?g ^qm^kgZe ]b‘bmZe bginm Ee. Ee5  bl ]^_bg^] bg Eeglk -
Ra^ eh‘b\ lmZm^ \aZg‘^ hg pab\a Z f^fhkr k^l^m bl \Zkkb^]
hnm bl l^e^\m^] ng]^k Gf^‘ZEe -

CqZfie^9

-à.  f^Zgl maZm Z k^l^m lahne] [^ \Zkkb^] hnm pa^g ma^
lmZm^ \aZg‘^l _khf -  mh . -

4 AokM\j\k .

CqmP^l^m 1
CqmP^l^m 2

4 AokM\j\k Of+H‘e

4 Eeglk Ee.

Jh‘b\Gg /à0

IBT100, 

Page 36



3+3+2 Oi‘^^\i jlYd\el %ki‘^^\i Zfe[‘k‘fe ]fi d\Xjli\[ mXcl\ jkfiX^\&

@^_hk^ ma^ bgm^kgZe f^Zlnk^] oZen^ [n__^k h_ ma^ ^oZenZmbhg
]^ob\^  \Zg [^ nl^]+ ma^ mkb‘‘^k \hg]bmbhg
iZkZf^m^kl fnlm [^ l^m-

G_ ma^ mkb‘‘^k \hg]bmbhg bl f^m+ f^Zlnk^] oZen^ lmhkZ‘^ bl
mkb‘‘^k^]- Ra^ \k^Zm^] f^Zlnk^] oZen^ iZ\d^ml \Zg ma^g [^
\hffngb\Zm^] mh ma^ hnmlb]^ obZ ma^ ihkm-

Ra^ ‘^g^kZe _ng\mbhg h_ ma^ f^Zlnk^] oZen^ [n__^k bl
Z\mboZm^] hk ]^Z\mboZm^] pbma $Hf[\$- Ra^ _heehpbg‘
himbhgl \Zg [^ l^e^\m^]9

&fe& Ra^ f^Zlnk^] oZen^ lmhkZ‘^ _ng\mbhg bl ^gZ[e^]
&***& Ra^ f^Zlnk^] oZen^ lmhkZ‘^ _ng\mbhg bl
]blZ[e^]

@‘jXYc‘e^ f] k_\ d\Xjli\[ mXcl\ jkfiX^\ ]leZk‘fe

G_ ma^ _ng\mbhg h_ ma^ f^Zlnk^] oZen^ [n__^k bl ghm nl^]+ bg
&Hf[\&  l^e^\m ma^ &***& himbhg ’]blZ[e^](- ?l Z k^lnem hma^k
_ng\mbhgl h_ ma^ ]^ob\^ Zk^ ghm g^‘Zmbo^er Z__^\m^] b_ Z
mkb‘‘^k \hg]bmbhg bl Z\\b]^gmZeer bgbmbZm^]-

H\Xjli\[ mXcl\ jkfiX^\ Xe[ i\jki‘Zk‘fej

Bnkbg‘ mkb‘‘^k fhgbmhkbg‘ Z\mbobmr Zg] f^Zlnk^] oZen^
lmhkZ‘^+ ma^ _heehpbg‘ _ng\mbhgl Zk^ m^fihkZkber efk
ZoZbeZ[e^9

=eXcf^ flkglkj
=cXid dfe‘kfi‘e^ Xe[ [‘^‘kXc flkglkj
=m\iX^\ mXcl\ ]‘ck\i
H\Xjli\d\ek iXe^\ jn‘kZ_fm\i

Ra^ _ng\mbhg h_ ma^ f^Zlnk^] oZen^ [n__^k k^fZbgl bgZ\mbo^
pbma Z mhkjn^ l^glhk pbma kfihl\*\hl‘mXc\ek ]i\hl\eZp
flkglk-

&NfliZ\& ]^_bg^l hg pab\a bginm oZkbZ[e^ ma^ mkb‘‘^k
\hg]bmbhg lahne] ]^i^g]-

4 Hf[\ fe

Qhnk\^ Rhkjn^
Rak^lahe] 2+/// L f
Bbk^\mbhg ho^k
Rbf^ 2-/Q
K^Zlnk^] oZen^l 4///

Kh]^ hg
4 NfliZ\ Ofihl\

Rak^lahe] 2+/// L f
Bbk^\mbhg ho^k
Rbf^ 2-/Q
K^Zlnk^] oZen^l 4///
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Ra^ _heehpbg‘ himbhgl \Zg [^ l^e^\m^]9

&Ofihl\&  Rhkjn^
&Ng\\[&  Qi^^]
&=e^c\&  ?g‘e^
&?flek\i&  PhmZmbhg \hngm^k k^Z]bg‘
&Kfn\i&  K^\aZgb\Ze ihp^k
&EI.&  &EI5&  ]b‘bmZe bginm 0  7
&F\p& I^r Z\mnZmbhg bg ma^ Z]]bmbhgZe _ng\mbhgl

f^gn

Ua^g Z f^Zlnk^f^gm oZkbZ[e^ bl ]^_bg^]+ mkb‘‘^k
fhgbmhkbg‘ bl bgbmbZm^] ]^i^g]bg‘ hg Z ikh‘kZffZ[e^
mak^lahe]- Rabl oZen^ bl ]^_bg^] pbma ma^ &O_i\j_fc[&
himbhg- Ra^ ngbm bl ZnmhfZmb\Zeer Z]]^] Zg] ]^i^g]l hg
ma^ ]^_bg^] f^Zlnk^f^gm oZkbZ[e^ Zg] ma^ l^glhk l^mmbg‘l-

Ra^ ]bk^\mbhg h_ mak^lahe] iZllZ‘^ bl ]^_bg^] pbma
&@‘i\Zk‘fe& Zg] bl lahpg bg ma^ ]bZ‘kZf [^ehp-

CqZfie^9

G_ ma^ mhkjn^ f^Zlnk^] oZen^ ^q\^^]l Z oZen^ h_ /-4 L f+
ma^ mkb‘‘^k \hg]bmbhg lahne] [^ f^m Zg] ma^k^_hk^
f^Zlnk^] oZen^ lmhkZ‘^ bgbmbZm^]- Ra^k^_hk^ ma^ himbhg
&Ofihl\& lahne] [^ l^e^\m^] Zl &NfliZ\&+ ma^ oZen^ /-4 _hk
&O_i\j_fc[& Zg] ma^ himbhg &fm\i& _hk &@‘i\Zk‘fe&-

Ra^ lmhkZ‘^ mbf^ pa^g f^Zlnk^] oZen^ lmhkZ‘^ bl mkb‘‘^k^]
bl ]^_bg^] pbma ma^ &O‘d\& himbhg- Ra^ gnf[^k h_ f^Zlnk^]
oZen^ iZ\d^ml bg f^Zlnk^] oZen^ lmhkZ‘^ \Zg [^ l^m pbma
&H\Xjli\[ mXcl\j&-

Kh]^ hg
Qhnk\^ Rhkjn^

4 O_i\j_fc[ 0)--- I d

Bbk^\mbhg ho^k
Rbf^ 2-/Q
K^Zlnk^] oZen^l 4///

ihl- mak^lahe]

g^‘- mak^lahe]

Rkb‘‘^k!

K^Zlnk^] oZen^

Rbf^

TZen^ ehp^k

TZen^ ehp^k

Jhp^k maZg mak^lahe] ’]bk^\mbhg &Y\cfn&(

ihl- mak^lahe]

g^‘- mak^lahe]

Rkb‘‘^k!

K^Zlnk^] oZen^

Rbf^

TZen^ ^q\^^]^]

TZen^ ^q\^^]^]

Fb‘a^k maZg mak^lahe] ’]bk^\mbhg9 &fm\i&(

Kh]^ hg
Qhnk\^ Rhkjn^
Rak^lahe] 2+/// L f
Bbk^\mbhg ho^k

4 O‘d\ 0+-N

K^Zlnk^] oZen^l 4///

Page 38



NkfiX^\ k‘d\

Ra^ lmhkZ‘^ mbf^ \Zgghm [^ [^ehp /-4 l Zg] ghm ^q\^^]
6+1// l ’b-^- 1 ahnkl(-

IldY\i f] d\Xjli\[ mXcl\ gXZb\kj

? fbgbfnf h_ 0/ Zg] Z fZqbfnf h_ 4+/// f^Zlnk^]
oZen^ iZ\d^ml \Zg [^ k^\hk]^] ]nkbg‘ f^Zlnk^] oZen^
lmhkZ‘^ bg ma^ ^oZenZmbhg ]^ob\^  - Ua^g ma^
^oZenZmbhg ]^ob\^ bl lpbm\a^] h__+ ma^ lmhk^] f^Zlnk^]
oZen^l Zk^ ehlm-

NXdgc‘e^ iXk\ [li‘e^ d\Xjli\[ mXcl\ jkfiX^\

Ra^ lZfiebg‘ kZm^ bl ZnmhfZmb\Zeer \Ze\neZm^] [r ma^
^oZenZmbhg ]^ob\^  hg ma^ [Zlbl h_ ma^ l^m
lmhkZ‘^ mbf^ Zg] ma^ gnf[^k h_ ma^ f^Zlnk^] oZen^
iZ\d^ml-

Storage

packets
Sample t

n
f =  pa^k^[r

Samplef  bl ma^ lZfiebg‘ kZm^+

packetsn  bl ma^ f^Zlnk^] oZen^ iZ\d^ml+

Storaget  bl ma^ lmhkZ‘^ mbf^-

CqZfie^9

Ra^ lmhkZ‘^ mbf^ bl l^m mh /-4 l+ Zg] 4+/// f^Zlnk^] oZen^
iZ\d^ml lahne] [^ lmhk^]- Ra^ lZfiebg‘ kZm^ bg ma^
^jnZmbhg Z[ho^ bl ma^k^_hk^ 0/ dFs-

O‘d\ ‘ek\imXc [li‘e^ d\Xjli\[ mXcl\ jkfiX^\

Ra^ mbf^ bgm^koZe ’mbf^ lmZfi( Zl p^ee Zl ma^ lZfiebg‘ kZm^
Zk^ ZnmhfZmb\Zeer \Ze\neZm^] [r ma^ ^oZenZmbhg ]^ob\^ 

 -

Sample
Slice f

t 1
= + pa^k^[r Slicet  bl ma^ mbf^ bgm^koZe-

IBT100 

IBT100 

IBT100 
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CqZfie^9

?m Z lZfiebg‘ kZm^ h_ 0/ dFs ma^ bgm^koZe [^mp^^g ^Z\a
f^Zlnkbg‘ ihbgm bl 0// zl-
G_ ma^ himbhg &EI.&  &EI5& bl l^e^\m^] Zl &NfliZ\&+ Zghma^k
himbhg bl ZoZbeZ[e^ bglm^Z] h_ ma^ mak^lahe]-

Ra^ g^\^llZkr \aZg‘^ bg \hg]bmbhg _hk bgbmbZmbhg h_
f^Zlnk^] oZen^ lmhkZ‘^ bl ]^_bg^] pbma &Gf^‘Z&- Ra^
_heehpbg‘ himbhgl \Zg [^ l^e^\m^]9

&-à.& K^Zlnk^] oZen^ lmhkZ‘^ pbma eh‘b\ \hg]bmbhg 0
&.à-&  K^Zlnk^] oZen^ lmhkZ‘^ pbma eh‘b\ \hg]bmbhg /

G_ f^Zlnk^] oZen^ lmhkZ‘^ lahne] [^ mkb‘‘^k^] fZgnZeer+ bm
bl ihllb[e^ mh ]^_bg^ ma^ himbhg &F\p& Zl &NfliZ\&-

Ee‘k‘Xk‘fe f] ki‘^^\i dfe‘kfi‘e^ , d\Xjli\[ mXcl\ jkfiX^\

Rkb‘‘^k fhgbmhkbg‘ ]^i^g]l hg ma^ l^m &NfliZ\& himbhg-

&Ofihl\&
&Ng\\[&
&=e^c\&
&?flek\i&
&Kfn\i&

&EI. &EI5&

&F\p&

Q^e^\mbhg h_ ma^ &Oi‘^^\i i\c\Xj\& himbhg bg
ma^ Z]]bmbhgZe _ng\mbhgl- Ra^ lrf[he &O=&
"CA:886A 2A=65# ma^g Zii^Zkl Zm ma^ mhi
e^_m h_ ma^ ]blieZr _hk mkb‘‘^k fhgbmhkbg‘- G_
ma^ mkb‘‘^k \hg]bmbhg bl f^m ’^-‘- mak^lahe]
oZen^ ^q\^^]^](+ f^Zlnk^] oZen^ lmhkZ‘^
ma^g lmZkml bff^]bZm^er- Rkb‘‘^k
fhgbmhkbg‘ fnlm ma^g [^ i^k_hkf^] Z‘Zbg
fZgnZeer ’&Oi‘^^\i i\c\Xj\&(-

G_ Z ]b‘bmZe bginm bl ]^_bg^]+ f^Zlnk^]
oZen^ lmhkZ‘^ \Zg [^ lmZkm^] bff^]bZm^er
[r ma^ \hkk^lihg]bg‘ \aZg‘^ bg \hg]bmbhg
h_ ma^ ]b‘bmZe bginm-

P^l^m Kbg.KZq ½
4 Oi‘^^\i i\c\Xj\ ½

K^Zlnk^f^gm kZg‘^ ½
X^kh ihbgm ¯

Q^glhk 36//? O=

Rhkjn^ /-//// L f
Qi^^] / k^o.fbg
Nhp^k /-/ U

?]]bmbhgZe _ng\mbhgl f^gn

K^Zlnk^f^gm fh]^

Gg mabl himbhg+ mkb‘‘^k fhgbmhkbg‘ h_ Z
f^Zlnk^] oZkbZ[e^ hk h_ Z ]b‘bmZe bginm bl
ghm ZoZbeZ[e^- K^Zlnk^] oZen^ lmhkZ‘^ bl
bgbmbZm^] bff^]bZm^er pbma l^e^\mbhg h_ ma^
&NkXik ki‘^^\i& himbhg bg ma^ Z]]bmbhgZe
_ng\mbhgl-

Kh]^ hg
Qhnk\^ Gg0

4 Gf^‘Z -à.

Rbf^ 2-/Q
K^Zlnk^] oZen^l 4///

Kh]^ hg
4 NfliZ\ F\p

Rbf^ 2-/l
K^Zlnk^] oZen^l 4///
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3+4 Jg\e H\el %GfX[ KXiXd\k\i N\k&

?g ^qblmbg‘ iZkZf^m^k l^m ’Zee \hg_b‘nkZmbhgl( _khf ma^
bgm^kgZe f^fhkr h_ ma^ CoZenZmbhg Gglmknf^gm+ 

 \Zg [^ hi^g^] pbma ma^ Jg\e  f^gn _ng\mbhg-

Ra^ @AB=PGO  iZkZf^m^k l^m bg pab\a ma^ _Z\mhkr l^mmbg‘l
Zk^ lmhk^] bl nl^] Zl ma^ ]^_Znem l^mmbg‘- Ra^ b]^gmb_b\Zmbhg
h_ ma^ ehZ]^] iZkZf^m^k l^m bl lahpg hg ma^ _bklm ebg^ h_ ma^
f^Zlnk^f^gm fh]^-

3+5 NXm\ H\el %kf NXm\ X KXiXd\k\i N\k&

Gg ma^ NXm\  f^gn _ng\mbhg+ Z iZkZf^m^k l^m bl lZo^] mh
ma^ ghgoheZmbe^ bgm^kgZe f^fhkr h_ ma^ 
bglmknf^gm: mabl iZkZf^m^k l^m bl ]^_bg^] pbma Z gZf^ ’Zee
ZoZbeZ[e^ \aZkZ\m^kl Zeehp^](- ? fZqbfnf h_ 1/ iZkZf^m^k
l^ml \Zg [^ lmhk^]-

? g^p iZkZf^m^k l^m bl \k^Zm^] [r l^e^\mbg‘ 9I\n; - Ra^
gZf^ fnlm ma^g [^ ]^_bg^]-

G_ ma^ ]^lbk^] gZf^ h_ ma^ iZkZf^m^k l^m Zek^Z]r ^qblml+ Z
\hg_bkfZmbhg ikhfim Zii^Zkl [^_hk^ ma^ ho^kpkbm^ ’ T\j  hk
If (-

Ra^ b]^gmb_b\Zmbhg h_ ma^ lZo^] iZkZf^m^k l^m bl lahpg hg
ma^ _bklm ebg^ h_ ma^ f^Zlnk^f^gm fh]^-

3+6 @\c\k\ H\el %kf @\c\k\ X KXiXd\k\i N\k&

?g ^qblmbg‘ iZkZf^m^k l^m bl ]^e^m^] _khf ma^ bgm^kgZe
 bglmknf^gm pbma ma^ @\c\k\

f^gn _ng\mbhg-

? \hg_bkfZmbhg bl k^jn^lm^] _hk mabl ’ p\j  hk ef (- Ra^
]^e^m^ bl bkk^oh\Z[e^ Zg] \Zgghm [^ ng]hg^-

4 Jg\e

4 NXm\

4 9I\n;

@AB=PGO

4 @AB=PGO

Jm\ini‘k\<

} W^l |

4 @\c\k\

@\c\k\<

} gh |

IBT100  

I  

memory   of   the   IBT100  

TRD300  

TRD300

TRD300  

TRD300  
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3+.- ?fddle‘ZXk‘fe H\el

Ra^ &?fddle‘ZXk‘fe& f^gn \hgmZbgl ma^ l^mmbg‘l h_ ma^
PQ,121A Zg] SQ@ ihkm-

Ra^ mri^ h_ ihkm bl ]^_bg^] pbma ma^ &Kfik& himbhg- Ra^
_heehpbg‘ himbhgl \Zg [^ l^e^\m^]9

&MN/0/&  PQ,121A ihkm
&PN>&  SQ@ ihkm

Ra^ mkZglfbllbhg li^^] bl ]^_bg^] bg [bml.l^\hg]: ma^
_heehpbg‘ l^mmbg‘l Zk^ ZoZbeZ[e^ bg >Xl[iXk\ 9

15--
63--
.6/--
051--
243--
..2/--
/0-1--

CZ\a ?QAGG \hffZg] ho^k ma^ l^kbZe bgm^k_Z\^ ^g]l pbma Z
lh,\Zee^] "^g]" \aZkZ\m^k ’Z m^kfbgZmbhg(- Rabl m^kfbgZmbhg
bl nl^] mh \hkk^\mer bgm^kik^m ma^ ^g] h_ Z \hffZg]
\aZkZ\m^k lmkbg‘- Ra^ _heehpbg‘ m^kfbgZmbhg himbhgl Zk^
ZoZbeZ[e^ pbma ma^ O\id‘eXk‘fe himbhg9

=N?EE Zf[\

8   l^fb\hehg   48]^\

?MGB 42AA:286 A6CDA> ! <:>6 7665 02]^\ % 0/]^\

GB?M <:>6 7665 ! 42AA:286 A6CDA> 0/]^\ % 02]^\

?M 42AA:286 A6CDA>   02]^\

GB <:>6 7665   0/]^\-

Ra^ \hffngb\Zmbhg l^mmbg‘l Zk^ bff^]bZm^er lZo^] Zl
ghgoheZmbe^ bg ma^  bglmknf^gm hg ^qbmbg‘ ma^
?fddle‘ZXk‘fe  ln[f^gn-

4 >Xl[iXk\ ..2/--

4 O\id‘eXk‘fe ?MGB

4 Kfik MN/0/

IBT100  
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? [Zn] kZm^ kZg‘^ h_ 051--  mh ..2/--  [bml.l^\hg] fnlm
[^ l^m _hk \hffngb\Zmbg‘ pbma ma^ 

Ziieb\Zmbhg- Ra^ k^jnbk^] m^kfbgZmbhg bl ?MGB -

3+.-+. Automatic Sending

Ubma ma^ &=lkf N\e[  himbhg ma^ PQ,121A \hffngb\Zmbhg
bl Z[e^ mh l^g] f^Zlnk^] oZen^l ZnmhfZmb\Zeer- Ra^
_heehpbg‘ l^mmbg‘l Zk^ ZoZbeZ[e^9

&T\j  ZnmhfZmb\ l^g]bg‘ Z\mboZm^]+
&If& f^Zlnk^] oZen^l Zk^ hger l^gm pa^g ma^

k^li^\mbo^ \hffZg] bl Z\mboZm^]-

Ra^ ]ZmZ \hgm^gm \Zg [^ ]^_bg^] pbma &BfidXk&9

Ofihl\   mhkjn^+
Of+H‘e   fbgbfnf mhkjn^+
Of+HXo   fZqbfnf mhkjn^+
Ng\\[   li^^]+
Ng+H‘e   fbgbfnf li^^]+
Ng+HXo   fZqbfnf li^^]+
=e^c\   Zg‘e^+
=e+H‘e   fbgbfnf Zg‘e^+
=e+HXo   fZqbfnf Zg‘e^+
?flek\i   \hngm^k k^Z]bg‘+
?+H‘e   fbgbfnf \hngm^k k^Z]bg‘+
?+HXo   fZqbfnf \hngm^k k^Z]bg‘+
Jlkglk   f^\aZgb\Ze hnminm+
K+H‘e   fbgbfnf  ihp^k+
K+HXo   fZqbfnf ihp^k+

H(e(K  Rhkjn^+ li^^] Zg] f^\aZgb\Ze hnminm+
l^iZkZm^] [r ma^ o^kmb\Ze l^iZkZmbg‘
\aZkZ\m^k s  ’6AF^q+ 0130/(+ ^qZfie^9

<M>|<n>|<P><CR><LF>

14-0=  Nkhmh\he Zl _hk ma^ ^e^\mkb\ _hk\^
f^Zlnkbg‘ bglmknf^gm mri^ 36/2?
’_hkf^ker fh]^e QRK 6/1(+ pa^k^[r
ma^ _heehpbg‘ mZ[e^ Ziieb^l9

4 =lkf N\e[ T\j

4 BfidXk Ofihl\

FUTEK UMV Software PC application  

FUTEK  UMV  Software  

PC  
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>pk\ =N?EE*
?_XiXZk\i H\Xe‘e^

0
@
L

K^Zl- oZen^ pbmahnm mZkbg‘
RZk^] f^Zlnk^] oZen^

1
;QiZ\^= ihlbmbo^ f^Zlnk^] oZen^

g^‘Zmbo^ f^Zlnk^] oZen^
7) ;K^Zl- oZen^= K^Zlnk^] oZen^

8--0/) ;R^kfbgZmbhg=
Ra^ m^kfbgZmbg‘ \aZkZ\m^kl
]^i^g] hg ma^ &O\id‘eXk‘fe
f^gn bm^f+ ^-‘- &?MGB

) Ra^ gnf[^k h_ [rm^l _hk ma^ f^Zlnk^] oZen^ hk
m^kfbgZmbhg bl oZkbZ[e^-

?l Zg ^qZfie^+ Z f^Zlnk^] oZen^ 4-///745 L×f pbma
mZk^] s^kh ihbgm Zg] ma^ l^mmbg‘ &14-0= 9

N 5.000856<CR><LF>

G_ g^\^llZkr+ Zg bg]^q \Zg [^ Z]]^] [^_hk^ ^Z\a
ZnmhfZmb\Zeer l^gm f^Zlnk^] oZen^ iZ\dZ‘^- Rh mabl
inkihl^ ma^ \hngm^k k^Z]bg‘ bl bg\k^f^gm^] _khf s^kh mh 0+
1 ^m\-
Ra^ ab‘a^lm \hngm^k k^Z]bg‘ bl 121,0 ’3183856184(+
_heehp^] [r Zg ho^k_ehp Z_m^k pab\a ma^ bg]^q lmZkml Z‘Zbg
Zm /- Ra^ bg]^q Zg] ma^ \hkk^lihg]bg‘ f^Zlnk^] oZen^ Zk^
l^iZkZm^] [r Z o^kmb\Ze l^iZkZmbg‘ \aZkZ\m^k s  ’6AF^q+
0130/(-

Gg]^qbg‘ bl \hgmkhee^] pbma &Ee[\o  pbma ma^ l^mmbg‘l &T\j
’Z\mboZm^]( Zg] &If  ’]^Z\mboZm^](-

CqZfie^ _hk ZnmhfZmb\ l^g]bg‘ h_ mhkjn^ oZen^l pbma ma^
m^kfbgZmbhg ?MGB + [nm pbmahnm bg]^qbg‘9

0lm f^Zlnk^] oZen^9 5.005787<CR><LF>
1g] f^Zlnk^] oZen^9 5.006022<CR><LF>
2k] f^Zlnk^] oZen^9 5.007122<CR><LF>

Zg] pbma bg]^qbg‘9

0lm f^Zlnk^] oZen^9 0|5.005787<CR><LF>
1g] f^Zlnk^] oZen^9 1|5.006022<CR><LF>
2k] f^Zlnk^] oZen^9 2|5.007122<CR><LF>

4 Ee[\o T\j
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Ra^ mbf^ [^mp^^g ^Z\a l^gm f^Zlnk^] oZen^ iZ\dZ‘^ bl
]^_bg^] pbma &Eek\imXc -
Ra^ _heehpbg‘ l^mmbg‘l Zk^ ZoZbeZ[e^ mh mabl inkihl^9

.-j  0/ l^\hg]l+
2j  4 l^\hg]l+
.j  0 l^\hg]+
2--dj  4// fbeebl^\hg]l+
.--dj  0// fbeebl^\hg]l+
2-dj  4/ fbeebl^\hg]l+
.-dj  0/ fbeebl^\hg]l+

Ra^ \hffngb\Zmbhg l^mmbg‘l Zk^ bff^]bZm^er lZo^] Zl
ghgoheZmbe^ bg ma^  bglmknf^gm hg ^qbmbg‘ ma^
?fddle‘ZXk‘fe  ln[f^gn-

K? =ggc‘ZXk‘fe 

?nmhfZmb\ l^g]bg‘ h_ f^Zlnk^] oZen^l fnlm [^
]^Z\mboZm^] _hk nl^ h_ ma^ NA ?iieb\Zmbhg 
’Mimbhg =lkf N\e[  mh If (-

4 Eek\imXc .--dj

IBT100  

FUTEK UMV Software 

UMV Software

 

.  
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3+.. GXe^lX^\ H\el

Rabl f^gn ikhob]^l ma^ himbhg h_ ]^_bgbg‘ ma^ ]blieZr
 bglmknf^gm-

Ra^ _heehpbg‘ eZg‘nZ‘^l Zk^ lniihkm^]9

Ae^c‘j_   Cg‘ebla
@\lkjZ_   E^kfZg

&BiXeZX‘j   DkZg\Zbl

?_m^k l^e^\mbg‘ ma^ eZg‘nZ‘^+ ma^ bglmknf^gm ZnmhfZmb\Zeer
k^mnkgl mh ma^ fZbg f^gn- Ra^ eZg‘nZ‘^ l^e^\mbhg bl
bff^]bZm^er lZo^] Zl ghgoheZmbe^ bg ma^ 
bglmknf^gm-

3+./ =[[‘k‘feXc BleZk‘fej

3+./+. M\j\k H‘e,HXo NlYd\el %kf @\c\k\ QXcl\ H\dfip&

Ra^ himbhg mh fZgnZeer ]^e^m^ ma^ oZen^ f^fhkr bl
ZoZbeZ[e^ bg ma^ M\j\k H‘e,HXo  ln[f^gn- Ra^ _heehpbg‘
f^fhkb^l \Zg [^ k^l^m9

M\j\k =cc   Zee oZen^ f^fhkb^l
Of+H‘e   fbgbfnf mhkjn^
Of+HXo   fZqbfnf mhkjn^
Ng+H‘e   fbgbfnf li^^]
Ng+HXo   fZqbfnf li^^]
=e+H‘e   fbgbfnf Zg‘e^
=e+HXo   fZqbfnf Zg‘e^
=e^c\   Zg‘e^
?+H‘e   fbgbfnf \hngm^k k^Z]bg‘
?+HXo   fZqbfnf \hngm^k k^Z]bg‘
?flek\i   Z\mnZe \hngm^k k^Z]bg‘
K+H‘e   fbgbfnf f^\aZgb\Ze ihp^k
K+HXo   fZqbfnf f^\aZgb\Ze ihp^k

Q^e^\m ma^ k^li^\mbo^ ihlbmbhg pbma ma^ Zkkhp d^rl Zg]
\hg_bkf ma^ k^l^m pbma ma^ Cgm^k d^r ¿-

4 Ae^c‘j_

E^kfZg
DkZg\Zbl

4 M\j\k =cc

Rh-Kbg ,8-887 L{f
Rh-KZq 00-512 L{f
Qi-Kbg ,0//1-56 0.fbg
Qi-KZq 87/-67 0.fbg
?g-Kbg ,5655-14 x
?g-KZq 018/-64 x
?g‘e^ 12/-// x
A-Kbg ,56-4
A-KZq 7/-8
Ahngm^k 20-1
N-Kbg 0/38-67 U
N-KZq 0072-65 U

language of the IBT100  

IBT100  
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U\if =[aljk NlYd\el

Ra^ U\if =[aljk  ln[f^gn bl nl^] mh l^m \nkk^gm f^Zlnk^]
oZen^l+ ln\a Zl mhkjn^._hk\^+ ma^ f^Zlnk^] Zg‘e^ oZen^ hk
ma^ \hngm^k k^Z]bg‘+ mh ma^ oZen^ h_ s^kh-

Dhk mabl+ ma^ k^li^\mbo^ f^Zlnk^] oZen^ bl l^e^\m^] pbma ma^
Zkkhp d^rl Zg] ma^ k^g^p^] s^kh ihbgm lab_m ’mZkbg‘( bl
\hg_bkf^] pbma ma^ Cgm^k d^r ¿-

Ra^ s^kh ihbgm lab_m h_ ma^ Zg‘e^ f^Zlnk^] oZen^ hk ma^
\hngm^k k^Z]bg‘ aZl ma^ lZf^ ^__^\m Zl ma^ k^l^m bg ma^
M\j\k H‘e,HXo  ln[f^gn-

Ra^ CQA d^r bl nl^] mh ^qbm ma^ U\if =[aljk  ln[f^gn
pa^g ma^ nl^k bl k^mnkg^] mh ma^ Z]]bmbhgZe _ng\mbhgl-

NXm‘e^ k_\ q\if gf‘ek j_‘]k %kXi‘e^&

Ra^ s^kh ihbgm lab_m bl ehlm pa^g ma^ 
bglmknf^gm bl lpbm\a^] h__ Zg] hg Z‘Zbg- G_ mabl mZkbg‘ bl mh
k^fZbg lZo^] Zl ghgoheZmbe^+ ahp^o^k+ mabl \Zg [^ Z\ab^o^]
[r lZobg‘ ma^ iZkZf^m^k l^m ’KZbg f^gn à NXm\
ln[f^gn(-

N\ejfi ?_\Zb NlYd\el

Ra^ N\ejfi ?_\Zb  ln[f^gn bl nl^] mh inm ma^ l^glhk bgmh
Z ]^_bg^] lmZm^- @r ik^llbg‘ ma^ Cgm^k d^r ¿+ Zg Z\mbo^ hk
iZllbo^ l^glhk \Znl^l ma^ lmkZbg ‘Z‘^ [kb]‘^ mh [^\hf^
ng[ZeZg\^] bg hk]^k mh m^lm ma^ l^glhk-

Rabl m^lm fh]^ k^fZbgl Z\mbo^ ngmbe ma^ Cgm^k d^r ¿ bl
k^e^Zl^] Z‘Zbg- Ra^ ]blieZr lahpl [hma ma^ ghkfZebs^]
mhkjn^ oZen^ Zg] ma^ mZk^] ohemZ‘^._k^jn^g\r oZen^-

Ra^ _heehpbg‘ l^glhkl \hgmZbg ma^ l^glhk \a^\d _ng\mbhg9

iZllbo^ l^glhk
Z\mbo^ l^glhk

4 Ofihl\ -+--/ Ivd

?g‘e^ /-// x
Ahngm^k /-// k^o

Q^glhk Aa^\d
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Rhkjn^ 0/-// L{f
Qb‘gZe 4-/// T

IBT100 

FUTEK torque sensors with sensor check functionality 
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N\ejfi Z_\Zb mfckX^\ c\m\c fe k_\ j\ejfi Zfee\Zkfi

?\mboZmbhg h_ ma^ l^glhk \a^\d Z__^\ml ma^ hnminm ibgl h_
ma^ l^glhk \hgg^\mhk Zl _heehpl9

?\mbo^ l^glhkl ’NGL 01+ ‘khng] k^_^k^g\^ NGL 11(

Ahgmkhe lb‘gZe bgZ\mbo^  Z\mbo^ \hgmkhe lb‘gZe
’ghkfZe hi^kZmbg‘ \hg]bmbhg( ’¿ ik^ll^](

/ T    *4 T

NZllbo^ l^glhkl ’NGL 12+ ‘khng] k^_^k^g\^ NGL 03(

Ahgmkhe lb‘gZe bgZ\mbo^  Z\mbo^ \hgmkhe lb‘gZe
’ghkfZe hi^kZmbg‘ \hg]bmbhg( ’¿ ik^ll^](

*1+4 T     / T
’[kb]‘^ lniier fb]]e^(

B‘ck\i NlYd\el

Gg ma^ ln[f^gn B‘ck\i  ma^k^ Zk^ _bem^k _ng\mbhgl ZoZbeZ[e^
_hk mhkjn^._hk\^ Zg] li^^] f^Zlnk^f^gm oZen^l- Dheehpbg‘
_bem^k _ng\mbhgl Zk^ ZoZbeZ[e^9

=eXcf^ cfn gXjj ]‘ck\i /e[ fi[\i

Rabl ehp iZll _bem^k \Zg [^ nl^] [r ZgZeh‘ bginm oZen^l
’iZllbo^ hk Z\mbo^ l^glhkl(- Rabl _bem^k bl ghm nlZ[e^ _hk
l^glhkl pbma _k^jn^g\r hnminml [Zl^] hg mhkjn^-

Hfm‘e^ Xm\iX^\ ]‘ck\i ]fi kfihl\,]fiZ\

Gglm^Z] h_ ehp iZll _bem^k+ mabl fhobg‘ Zo^kZ‘^ _bem^k \Zg [^
nl^] _hk ZgZeh‘ Zg] l^glhkl pbma _k^jn^g\r hnminml [Zl^]
hg mhkjn^-

Hfm‘e^ Xm\iX^\ ]‘ck\i ]fi jg\\[

Qi^^] f^Zlnk^] oZen^l \Zg [^ ]Zfi^] pbma ma^ fhobg‘
Zo^kZ‘^ _ng\mbhg ’^-‘- _hk fbgbfbsZmbhg h_ li^^]
_en\mnZmbhgl(-

B‘ck\i‘e^ f] d\Z_Xe‘ZXc gfn\i

Ra^ f^\aZgb\Ze ihp^k \Zg Zelh [^ Z__^\m^] [r ma^ _bem^k
_ng\mbhgl [^\Znl^ ma^ ihp^k \Ze\neZmbhg ]^i^g]l hg
mhkjn^ Zg] li^^]-
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Gg ma^ Ofihl\  ln[f^gn ehp iZll _bem^k hk fhobg‘ Zo^kZ‘^
_bem^k _hk mhkjn^._hk\^ \Zg [^ ]^_bg^]-

Ra^ _heehpbg‘ \nmh__ _k^jn^g\b^l ’,5 ]@( Zk^ ZoZbeZ[e^ _hk
ma^ mhkjn^ lb‘gZe9

.Dq  0 Fs
/Dq  1 Fs
2Dq  4 Fs
.-Dq  0/ Fs
/-Dq  1/ Fs
2-Dq  4/ Fs
3-Dq  5/ Fs
.--Dq  0// Fs
./-Dq  01/ Fs
/--Dq  1// Fs
2--Dq  4// Fs
.bDq  0 dFs
/bDq  1 dFs
0bDq  2 dFs
2bDq  4 dFs
f]]  gh ehp iZll Z\mbo^ ’\nmh__ _k^jn^g\r 0/ dFs(

Gglm^Z] h_ ZgZeh‘ ehp iZll _bem^k+ Z fhobg‘ Zo^kZ‘^ _bem^k
\Zg [^ ]^_bg^] bg _heehpbg‘ ]^imal9

]^ima 1
]^ima 3
]^ima 7

.3 ]^ima 05
0/ ]^ima 21
31 ]^ima 53
./5 ]^ima 017
/23 ]^ima 145
2./ ]^ima 401
.-/1 ]^ima 0/13
f]]  fhobg‘ Zo^kZ‘^ _bem^k ]^Z\mboZm^]

Gfn gXjj ]‘ck\i,dfm‘e^ Xm\iX^‘e^

G_ Z\mboZmbg‘ fhobg‘ Zo^kZ‘^ _bem^k+ ma^ ZgZeh‘ ehp iZll
_bem^k pbee [^ ]^Z\mboZm^] ZnmhfZmb\Zeer-

4 Gfn*gXjj 2- Dq

=m\iX^‘e^ f]]

4 Ofihl\

Ng\\[
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Ubma ma^ ln[f^gn Ng\\[  fhobg‘ Zo^kZ‘^ _bem^k \Zg [^
]^_bg^] _hk li^^] f^Zlnk^] oZen^l-

Dheehpbg‘ ]^imal Zk^ ZoZbeZ[e^9

]^ima 1
]^ima 3
]^ima 7

.3 ]^ima 05
0/ ]^ima 21
31 ]^ima 53
./5 ]^ima 017
/23 ]^ima 145
2./ ]^ima 401
f]]  fhobg‘ Zo^kZ‘^ _bem^k ]^Z\mboZm^]

A]]\Zkj f] k_\ ]‘ck\i ]leZk‘fej

Ra^ f^Zlnk^] oZen^ ]blieZr Zg] ma^ ZgZeh‘ hnminml Zk^
]bk^\mer Z__^\m^] [r ma^ _bem^k _ng\mbhgl-

 Ofihl\

4 Ng\\[

4 =m\iX^‘e^ .3
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4+ Eek\i]XZ\ ?fddXe[j

Ahffngb\Zmbhg [^mp^^g ma^  bglmknf^gm
Zg] Zg hi^kZmbg‘ NA bl ihllb[e^ ho^k ma^ PQ,121A
bgm^k_Z\^- Ra^ ?QAGG \hffZg]l mh [^ nl^] Zk^ [Zl^] hg
ma^ QANG lmZg]Zk] ’jC2>52A5 Z?==2>5B 7?A gA?8A2==23<6
‘>BCAD=6>CB( bg hk]^k mh Z\ab^o^ ma^ fhlm lmkZb‘am_hkpZk]
Zg] ^Zlr mh ng]^klmZg] f^mah] h_ \hffngb\Zmbhg-

?g MN*/0/? elcc df[\d ZXYc\ bl nl^] _hk ma^ \hgg^\mbhg
[^mp^^g ma^ bglmknf^gm Zg] hi^kZmbg‘ NA-
Ra^ PQ,121A bgm^k_Z\^ phkdl bg Z\\hk]Zg\^ pbma ma^
_heehpbg‘ \hg]bmbhgl9

37//  12/ 3// [bml.l^\hg] ’Z]cnlmZ[e^(
7 ]ZmZ [bml
0 lmhi [bm
gh iZkbmr
gh _ehp \hgmkhe

CZ\a ?QAGG \hffZg] \hgmZbgl Zg ?QAGG \aZkZ\m^k lmkbg‘
_heehp^] [r Z m^kfbgZmbhg- Q^^ Zelh ma^ \aZim^k hg
"?fddle‘ZXk‘fe d\el"- Ra^ _heehpbg‘ \aZim^kl eblm Zg]
]^l\kb[^ \hffZg]l pa^k^ ma^ m^kfbgZmbg‘ \aZkZ\m^k
lmkbg‘l Zk^ hfbmm^] _hk inkihl^l h_ \eZkbmr-

4+. ?fem\ek‘fej Xe[ NpekXo

Ra^ CoZenZmbhg Gglmknf^gm+  hger k^lihg]l
ho^k ma^ PQ,121A bgm^k_Z\^ pa^g bm k^\^bo^l Z \hffZg]
_khf ma^ k^jn^lm^k ’b-^- NA9 -2BC6A 9 0<2E6(-

? k^lihgl^ ’Z\dghpe^]‘f^gm( bl ZepZrl l^gm [r ma^ 
 bglmknf^gm ^o^g b_ hger \hg_b‘nkZmbhgl Zk^ mkZgl,

fbmm^] [r ma^ k^jn^lm^k-

Mger ?QAGG \hffZg]l Zk^ l^gm [r ma^ k^jn^lm^k-
R^kfbgZmbg‘ \aZkZ\m^kl fnlm ZepZrl [^ Zii^g]^] Zm ma^
^g] h_ ma^l^ \hffZg]l- Ra^  bglmknf^gm
\hffngb\Zm^l ma^ lZf^ m^kfbgZmbhg mh ma^ k^jn^lm^k-
R^kfbgZmbg‘ \aZkZ\m^kl \Zg [^ ]^_bg^] bg ma^
?fddle‘ZXk‘fe  ln[f^gn h_ ma^ bglmknf^gm-

QrgmZq ^qZfie^ _hk ]^m^kfbgbg‘ ma^ mhkjn^ pbma ma^
m^kfbgZmbhg ?MGB 9

P^jn^lm^k9 HA=N7OJML<&)/’&,*’
 k^lihg]l9 ./-+-56&)/’&,*’

IBT100 

IBT100  

IBT100  

IBT100  

IBT100  

IBT100 

IBT100  

IBT100  
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Sii^k Zg] ehp^k \Zl^ Zk^ ghm ]b__^k^gmbZm^]- Ra^ \hffZg]
bgm^kik^m^k h_ ma^  bglmknf^gm Zelh b‘ghk^l
Zgr e^Z]bg‘ liZ\^l Zg] liZ\^l pbmabg ma^ \hffZg]l-

CqZfie^l9

Rrib\Ze HA=N7OJML<&)/’&,*’
G]^gmb\Ze mh HA=N 7kfih < &)/’&,*’
G]^gmb\Ze mh   H\XN 7Ofih<&)/’&,*’

NpekXo Xe[ Zfem\ek‘fej

Ra^ ^g] h_ Z \hffZg] \aZbg fnlm ZepZrl [^ fZ]^ pbma Z
m^kfbgZmbhg ’^-‘- &)/’&,*’(-

? \hffZg] _hk Z k^jn^lm ^g]l pbma Z jn^lmbhg fZkd ’"<"(+
^-‘- KC?Q9RMPO<&)/’&,*’-

Ra^ gnf^kb\Ze oZen^ h_ s^kh ’"-"( bl l^gm [Z\d Zl Z
\hg_bkfZmbhg _heehpbg‘ ln\\^ll_ne mkZgl_^k h_ Z
\hg_b‘nkZmbhg-

CqZfie^9

P^jn^lm^k9 MJPO7OJML7=?OE&)/’&,*’
 k^lihg]l9 -&)/’&,*’

AhffZl bg _ehZmbg‘,ihbgm gnf[^kl Zk^ ]^_bg^] bg ]^\bfZe
ihbgm _hkf ’^-‘- 8+887(-

G_ Z \hffZg] bl ghm Z\\^im^] _hk oZkbhnl k^Zlhgl+ ma^
CoZenZmbhg Gglmknf^gm+  k^mnkgl Z g^‘Zmbo^
^kkhk oZen^-

CqZfie^ h_ Zg bg\hkk^\mer pkbmm^g \hffZg]9

P^jn^lm^k9 HA=7OJML<&)/’&,*’
 k^lihg]l9 AMM*.--&)/’&,*’

Ckkhk oZen^l Zg] ma^bk f^Zgbg‘l \Zg [^ _hng] bg ma^
\aZim^k hg Aiifi d\jjX^\j -

Dhk k^Zlhgl h_ \eZkbmr+ ma^ m^kfbgZmbg‘ \aZkZ\m^kl Zk^
hfbmm^] bg ma^ _heehpbg‘ "6%8% &)/’&,*’(-

IBT100  

IBT100  

IBT100  

IBT100  
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4+/ ?fddXe[ CcfjjXip

Ra^ \hffZg] lmkbg‘l _heehp ma^ lmkn\mnk^ h_ Zg bglmknf^gm
Zg] Zk^ l^iZkZm^] [r l^iZkZmhkl ’"9"(- CZ\a \hffZg]
lmkbg‘ aZl Z fZqbfnf h_ _hnk ?QAGG \aZkZ\m^kl- Ra^ fhlm
bfihkmZgm \hffZg] lmkbg‘l Zk^ eblm^] Zg] Zllb‘g^] pbma
ma^bk f^Zgbg‘ bg ma^ _heehpbg‘ mZ[e^9

?f[\ H\Xe‘e^ OiXejcXk‘fe

=?OE ?ARGo^ ?\mbo^ [kZg\a
=@@ ?BBbmbhgZe ?]]bmbhgZe
=GAM ?JCPm ?eZkfbg‘
=GG ?JJ ?ee
=I= ?L?eh‘ ?gZeh‘ [kZg\a
=IC ?LEe^ ?g‘e^
=MH ?PKbg‘ ?kfbg‘
=NM ?e^kmQmZmnlP^‘blm^k Ze^km ^o^gm k^‘blm^k
=POJ ?SRMfZmb\ ?nmhfZmb\
=QAM ?TCPZ‘^ ’fhobg‘( Zo^kZ‘^
>ME@ @PGB‘^ @kb]‘^ [kZg\a
>PBB @SDD^k K^fhkr kZg‘^
?=G? A?JAneZm^ AZe\neZmbhg ngbm
??R Ahngm^k Aeh\d

Ubl^
Ahngm^k\eh\dpbl^

?AIO ACLR^k A^gm^k
?GA AJCZk B^e^m^
?GNA AJhQC Aehl^
?JIO AMLRkhe Ahgmkhe lb‘gZe
?JPI AMSLm^k Ahngm^k ’lmZmnl(
?R Aeh\d Ubl^ Aeh\dpbl^
@AG BCJ^m^ B^e^m^ _be^
@EC BGEbmZe Bb‘bmZe
@EM BGP^\mhkr .

BGP^\mbhg
Dbe^ ]bk^\mhkr.]bk^\mbhg

@ENK BGQNeZr BblieZr
@JRI BMUL Bhpg
@KO B^\bfZe NhbgR B^\bfZe ihbgm
AI= CL?[e^ ?\mboZm^]
AIC CLEebla Cg‘ebla
AIOM CLR^P Cgm^k d^r
AMNO Cqm^kgZe P^Q^R Cqm^kgZe k^l^m
AN? CQAZi^ AZg\^e
ANM Co^gmQmZmnlP^‘blm^k Co^gm k^‘blm^k
ASO CVR^g]^] Cqm^g]^]
BEGA DGJC Dbe^
BEGO DGJR^k Dbem^k
BJBB Dk^jn^g\r MDDl^m Dk^jn^g\r h__l^m
BM= DP?g\Zbl Dk^g\a
BMAL DPCOn^g\r Dk^jn^g\r

f^Zlnk^f^gm [kZg\a
CAM ECPfZg E^kfZg
DECD FGEF Jh‘b\ lmZm^ 0
DJG@ FMJB QZo^] fh]^
DTNO FWQR^k^lbl Frlm^k^lbl
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?f[\ H\Xe‘e^ OiXejcXk‘fe
E@I GB^Lmb_b\Zmbhg G]^gmb_b\Zmbhg
EIK GLNnm Gginm
FAT ICW I^r hg ma^ _khgm iZg^e
G=IC J?LEnZ‘^ JZg‘nZ‘^
GABO JCDR J^_m
GJ=@ JM?B JhZ]
GJR JMU Jh‘b\ lmZm^ 1
GKBO Jhp NZll DbeR^k Jhp iZll _bem^k
H=S K?Vbfnf KZqbfnf
HXoS V K?Vbfnf V fZqbfnf
H=ST W K?Vbfnf W fZqbfnf
HA=N KC?Qnk^ K^Zlnk^
HAH KCKhkr K^fhkr
HAIP KCLS K^gn
HEI KGLbfnf Kbgbfnf
H‘eS V KGLbfnf V fbgbfnf
HEIT W KGLbfnf W fbgbfnf
HJ@A KMBC Kh]^
HPGO KSJRbieb\Zm^ PZg‘^ fnembieb\Zmhk
IJH LMKbgZe ghfbgZe
IJIA LMLC Lhg^
Ifid LMPK LhkfZe fh]^
JBB MDD M__
JI ML Mg
JKAI MNCL Mi^g
JPOK MSRNnm Mnminm
KJNO NMQR ?_m^k
KJR NMU^k K^\aZgb\Ze ihp^k
KMA NPC @^_hk^
KPGN NSJQ^ Nnel^
M=IC P?LE^ PZg‘^
MBMD P^DP^lF P^_k^la
MCDO PbEFR Pb‘am
MJPO PMSR^ K^Zlnk^f^gm khnmbg‘
N=QA Q?TC QZo^
NA?I QCAhL] Q^\hg]
NAIN QCLQ^ Q^glbg‘ ngbm
NJPM QMSP\^ Qhnk\^
NKA QNC^] Qi^^]
NO=O QR?Rnl QmZmnl
O=MA R?PC X^kh ihbgm lab_m
O=MC R?PE^m RZk‘^m
OAHK RCKN^kZmnk^ R^fi^kZmnk^
ODM RFP^lahe] Rak^lahe]
OEHA RGKC Rbf^
OJML RMPOn^ Rhkjn^
OM=? RP?A^ TheZmbe^ f^fhkr
OMEC RPGE‘^k Rkb‘‘^k
PIEO SLGR Sgbm
PK SN Si
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4+0 Aiifi H\jjX^\j

Ra^ CoZenZmbhg Gglmknf^gm+  mkZgl_^kl Z
g^‘Zmbo^ ^kkhk oZen^ ’"AMM*ooo"( ho^k ma^ PQ,121A
bgm^k_Z\^ b_ Z \hffZg] aZl ghm [^^g Z\\^im^] _hk oZkbhnl
k^Zlhgl ’l^^ ma^ _heehpbg‘ mZ[e^(-

Aiifi mXcl\
f] k_\ Opg\

bglmknf^gm

Aiifi [\jZi‘gk‘fe M\d\[p

AMM*.-- AhffZg] ghm ng]^klmhh]-

Aa^\d \hffZg] lrgmZq-

Q^g] ma^ \hffZg] Z‘Zbg Zl
 bglmknf^gm fZr
[^ [nlr-

AMM*.-. "<" aZl ghm [^^g Zii^g]^] mh Z k^jn^lm- ?]] "<" mh ma^ k^jn^lm-

AMM*.-1 AZe\neZmbhg lm^il e^] mh Zg ho^k_ehp- Aa^\d \Ze\neZmbhg oZkbZ[e^l
’\hfiZgr,bgm^kgZe nl^(-

AMM*.-2 Ckkhk pa^g Z\\^llbg‘ ma^ ghgoheZmbe^ f^fhkr-
P^pkbm^ ma^ f^fhkr+

AMM*.-3 ?\\^ll mh ikhm^\m^] f^fhkr- P^fho^ f^fhkr ikhm^\mbhg
’\hfiZgr,bgm^kgZe nl^(-

AMM*.-5 RkZgl_^kk^] \aZkZ\m^k lmkbg‘ mhh ehg‘- Qahkm^g \aZkZ\m^k lmkbg‘
’\hfiZgr,bgm^kgZe nl^(-

AMM*.-6 RkZgl_^kk^] gnf^kb\Ze oZen^ bgoZeb]-
Aa^\d gnf^kb\Ze oZen^

’\hfiZgr,bgm^kgZe nl^(-

IBT100 

IBT100 
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4+1 Dpg\iO\id‘eXcu

@Zlb\ \hffngb\Zmbhg ho^k ma^ PQ,121A bgm^k_Z\^ bl ihllb[e^
pbma ma^ Fri^kR^kfbgZew _khf Kb\khlh_mw- Ra^ \hffZg]l
Zk^ ^gm^k^] fZgnZeer+ l^gm mh ma^ 
bglmknf^gm Zg] hnminm Z‘Zbg hg ma^ NA l\k^^g Zl
Z\dghpe^]‘^]-

Ubma ma^ Zb] h_ ma^ Fri^kR^kfbgZew+ bm bl ihllb[e^ mh l^m ni
Z lbfie^ f^Zgl h_ \hffngb\Zmbhg _hk ma^ bgbmbZe bglmZeeZmbhg
hk _hk l^kob\^ _ng\mbhgl-

Ra^ \hg_b‘nkZmbhg bg ma^  bglmknf^gm Zg] h_
ma^ Fri^kR^kfbgZew bl ^qieZbg^] bg fhk^ ]^mZbe bg ma^
_heehpbg‘ ^qZfie^-

Ra^ Fri^kR^kfbgZew bl lmZkm^] _khf ma^ lmZkm ‘khni h_ ma^
Ubg]hplw NA-

Fri^kR^kfbgZew k^\hff^g]l Z g^p \hgg^\mbhg- Ra^ gZf^
fnlm [^ ]^_bg^]+ ^-‘- "14--="+ bg hk]^k mh b]^gmb_r ma^
\hgg^\mbhg- Ra^ Fri^kR^kfbgZew l^mmbg‘ \Zg [^ lZo^] eZm^k
hg ma^ ]^ldmhi: Zgr b\hg \Zg [^ l^e^\m^] _hk mabl-

Ra^ ^gmkr bl \hg_bkf^] pbma ma^ JF  [nmmhg-

IBT100 

IBT100 
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Ra^ \hgg^\mbhg mh ma^ l^kbZe PQ,121A bgm^k_Z\^ bl ma^g
]^_bg^]+ ^-‘- "?JH."-

Ra^ \hg_b‘nkZmbhgl Zk^ \hg_bkf^] pbma ma^ "JF" [nmmhg-

Ra^ ikhi^kmb^l h_ ma^ AMK ihkm Zk^ ]^_bg^] Zl _heehpl9

004 1// [bml i^k l^\hg]
7 ]ZmZ [bml
gh iZkbmr
0 lmhi [bm
gh _ehp \hgmkhe

Ra^ _heehpbg‘ \hg_b‘nkZmbhgl lahne] [^ l^e^\m^] bg ma^
?fddle‘ZXk‘fe  ln[f^gn(9

">Xl[ iXk\" < "..2/--" [bml.l^\hg]
"O\id‘eXk‘fe"  < "?MGB" ’42AA:286 A6CDA> ! <:>6 7665(

MN*/0/? ZXYc\ Xe[ kiXejd‘jj‘fe jg\\[

Ra^ ]^_bgbmbhg h_ ma^ mkZglfbllbhg li^^] ’[Zn] kZm^(
]^i^g]l hg ma^ e^g‘ma Zg] jnZebmr h_ ma^ PQ,121A \Z[e^-
Gg Zg ^f^k‘^g\r+ ma^ mkZglfbllbhg li^^] bg ma^ 

 bglmknf^gm Zg] hi^kZmbg‘ NA fnlm [^ ]^\k^Zl^]-

Ra^ \hgg^\mbhg [^mp^^g ma^ Fri^kR^kfbgZe Zg] 
 bglmknf^gm bl ]bl\hgg^\m^] [r ik^llbg‘ ma^

"DXe^lg" lrf[he  Zl ma^ m^kfbgZe l^mmbg‘l g^^] mh [^
fZ]^ _bklm ’Zem^kgZmbo^er pbma f^gn bm^f "?Xcc" à
"@‘jZfee\Zk"(-

IBT100  

IBT100  

IBT100 instrument (
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Ra^ pbg]hp pbma ma^ AMK ihkm Zg] m^kfbgZe l^mmbg‘l bl

hi^g^] pbma ma^ "Kifg\ik‘\j" lrf[he  ’Zem^kgZmbo^er
pbma f^gn bm^f "B‘c\"à "Kifg\ik‘\j"(-

Ra^g \eb\d ma^ "N\kk‘e^j" mZ[ bg ma^ "Kifg\ik‘\j" pbg]hp-
Ra^ _heehpbg‘ l^mmbg‘l fnlm [^ fZ]^ Zg] fhlmer
\hkk^lihg] mh ma^ ]^_Znem l^mmbg‘l9

?eeh\Zmbhg h_ _ng\mbhg d^rl 9 R^kfbgZe
@Z\d d^r l^g]l9   ARPJ*F
CfneZmbhg9    ?nmh,B^m^\m-
R^eg^m m^kfbgZe ]^m^\mbhg9  ?LQG
Jbg^l bg bfZ‘^ [n__^k9  4//

Ra^ pbg]hp _hk ]^_bgbg‘ ma^ l^gm Zg] k^\^bo^] ?QAGG
\aZkZ\m^kl bl hi^g^] [r ik^llbg‘ ma^ "=N?EE Zfe]‘^liXk‘fe"
[nmmhg- Ra^ _heehpbg‘ l^mmbg‘l lahne] [^ fZ]^9

Q^gm ebg^l ^g] pbma ebg^ _^^]
Mnminm ^gm^k^] \aZkZ\m^kl eh\Zeer ’eh\Ze ^\ah(
?ii^g] ebg^ _^^] Zm ebg^ ^g] pa^g k^\^bo^]
UkZi ^q\^llbo^ ebg^l bg ma^ m^kfbgZe pbg]hp

Ra^ l^mmbg‘l Zk^ \hg_bkf^] pbma ma^ "JF" [nmmhg-

Ra^ "Kifg\ik‘\j" pbg]hp bl Zelh \ehl^] [r ik^llbg‘ ma^
"JF" [nmmhg-

Ra^ \hgg^\mbhg mh ma^  bglmknf^gm \Zg ghp

[^ ^lmZ[ebla^] [r ik^llbg‘ ma^ "?Xcc" lrf[he  ’hk+
Zem^kgZmbo^er+ f^gn bm^f "?Xcc"à "?Xcc"(-

IBT100  
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?fddXe[ Zfem\ek‘fej Xe[ lj\]lc \ekip X‘[j

Sii^k Zg] ehp^k \Zl^ Zk^ ghm ]b__^k^gmbZm^]+ b-^- \Zl^
bgl^glbmbo^- QiZ\^l Zk^ Zelh b‘ghk^]- QmZk lrf[hel ’"’"( maZm
Zelh g^^] mh [^ ^gm^k^] _hk li^\bZe \hffZg]l bg ma^ QANG
lmZg]Zk] \Zg [^ hfbmm^]- 

Ra^ [Z\dliZ\^ d^r \Zg [^ nl^] _hk ]^e^mbg‘ bg]bob]nZe
\aZkZ\m^kl bg hk]^k mh \hkk^\m bg\hkk^\mer ^gm^k^] \hf,
fZg]l-

Ra^ eZlm \hffZg] l^g  bglmknf^gm
bl ]blieZr^] Z‘Zbg hg ma^ Fri^kR^kfbgZew [r ^gm^kbg‘ ma^
^q\eZfZmbhg fZkd ’"!"+ d^r Qab_m*0(-

Ra^ l^mmbg‘l h_ ma^ Fri^kR^kfbgZew \Zg [^ lZo^] hg ma^
]^ldmhi h_ ma^ NA- Rabl f^Zgl ma^ Fri^kR^kfbgZew \Zg [^
Z\\^ll^] jnb\der Zg] ^Zlber bg ma^ _nmnk^-

Rh ]h mabl+ hi^g ma^ QZo^ pbg]hp bg ma^ Fri^kR^kfbgZew

pbma ma^ f^gn bm^f "B‘c\"à "NXm\ le[\i "-

Rh ]h mabl+ l^e^\m ma^ "@\jbkfg" lZo^ eh\Zmbhg Zg] lZo^ ma^
"14--=+_k" _be^ [r ik^llbg‘ ma^ "NXm\" [nmmhg-

Ra^ \hkk^lihg]bg‘ b\hg ma^g Zii^Zkl hg ma^ ]^ldmhi: \eb\d
hg mabl Zm Zgr mbf^ mh lmZkm ma^ Fri^kR^kfbgZew Z‘Zbg pbma
ma^ ik^obhnler lZo^] l^mmbg‘l-

t from the IBT100
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Am\ek NkXklj M\^‘jk\i  %’ANM<&

’ANM<

Ra^ 6E6>C BC2CDB A68:BC6A bl k^Z] pbma mabl \hffZg]- Ra^
\hgm^gml lahp ma^ bgm^kgZe lmZm^l h_ ma^ 
bglmknf^gm-

Cfimr [bm _b^e]l h_ ma^ CQP k^‘blm^k Zk^ ghm Zeeh\Zm^] Zg]
 bglmknf^gm bl bg

ma^ lpbm\a^] hg lmZm^+ ma^ CQP k^‘blm^k bl ]^e^m^] Zg] ma^g
ma^ NML [bm ’@?F6A ?>( bl l^m-

?llb‘gf^gm9

/ Co^gm [bm bl ghm l^m
0 Co^gm [bm bl l^m

Co^gm [bml9

KJI Nn‘kZ_\[ fe jkXk\ %gfn\i fe&
Rabl [bm bl l^m Zl lhhg Zl ma^ 
bglmknf^gm bl bg f^Zlnk^f^gm fh]^-

INA ?_Xe^\[ Zfe]‘^liXk‘fe [XkX %e\n j\kk‘e^j&
Rabl [bm bl l^m Zl lhhg Zl \hg_b‘nkZmbhgl Zk^
fZ]^ bg ma^  bglmknf^gm bg Z
f^gn hk ho^k Zg bgm^k_Z\^ ’^-‘- Zghma^k l^glhk
mri^+ ^m\-(-

ASA Ao\Zlk‘fe \iifi
Rabl [bm bl l^m b_ Zg bgZ]fbllb[e^ \hffZg] aZl
[^^g mkZgl_^kk^] mh ma^ bglmknf^gm-

N? N\ejfi Z_\Zb
Rabl [bm bl l^m b_ Z l^glhk \a^\d _ng\mbhgZebmr mh Z
\hgg^\m^] l^glhk pZl lpbm\a^] hg ’\heehjnbZe9
\Zeb[kZmbhg lb‘gZe(-

ANM k^‘blm^k

@bm B6 B5 B4 B3 B2 B1 B0 B/

Co^gm KJI INA ?HA ASA N? =GA MIC JK?

U^b‘ambg‘
017
’16(

53
’15(

21
’14(

05
’13(

7
’12(

3
’11(

1
’10(

0
’1/(

TZen^ /.0 /.0 /.0 /.0 /.0 /.0 /.0 /.0

IBT100 

IBT100  

IBT100  

IBT100 

have the value 0. When the IBT100
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4+2 Npjk\d4+2 Npjk\d

7.5.1

?fHf Ofihl\
Opg\ 14--=



=GA =c\ik fZZlii\[
Rabl [bm bl l^m b_ Z nl^k ]^_bg^] mak^lahe] pZl
^q\^^]^]+ ^-‘- mhkjn^ hk li^^]-

MIC H\Xjli\d\ek iXe^\
Rabl [bm bl l^m b_ ^qm^g]^] ’lfZee^k( f^Zlnk^,
f^gm kZg‘^ pZl Z\mboZm^]-

JK? Jg\iXk‘fe Zfdgc\k\
Rabl [bm bl l^m pa^g Z \hffZg] aZl [^^g
ln\\^ll_neer \hfie^m^] hk ma^ mkb‘‘^k ikh\^ll
^g]l-

Ra^ hnminm h_ ma^ CQP k^‘blm^k bl fZ]^ bg ]^\bfZe _hkfZm
’/]^\  144]^\(- Ra^ l^m [bml Zk^ ]^e^m^] [Zl^] hg ma^
]^m^kfbgZmbhg h_ ma^ CQP k^‘blm^k-

QrgmZq ^qZfie^9

’ANM<
./6 ’NML Zg] MNA [bm l^m(

=c\ik NkXklj M\^‘jk\i  %=NM<&

=NM<

Ra^ 2<6AC BC2CDB A68:BC6A bl k^Z] pbma mabl \hffZg]- Ra^
\hgm^gml lahp ma^ bgm^kgZe Z__^\m^] mak^lahe] lmZm^l h_ ma^

 bglmknf^gm-

Cfimr [bm _b^e]l h_ ma^ ?QP k^‘blm^k Zk^ ghm Zeeh\Zm^] Zg]
 bglmknf^gm bl bg

ma^ lpbm\a^] hg lmZm^+ ma^ ?QP k^‘blm^k bl ]^e^m^]-

?llb‘gf^gm9

/ Co^gm [bm bl ghm l^m
0 Co^gm [bm bl l^m

=NM k^‘blm^k

@bm B6 B5 B4 B3 B2 B1 B0 B/

Co^gm H I = ? K ,,, ,,, ,,,

U^b‘ambg‘
017
’16(

53
’15(

21
’14(

05
’13(

7
’12(

3
’11(

1
’10(

0
’1/(

TZen^ /.0 /.0 /.0 /.0 /.0 /.0 /.0 /.0

IBT100  

have the value 0. When the IBT100
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7.5.2

?fHf Ofihl\
Opg\ 14--=



Co^gm [bml9

H Ofihl\,BfiZ\
Rabl [bm bl l^m b_ mhkjn^ hk _hk\^ mak^lahe] pZl
^q\^^]^]-

I Ng\\[
Rabl [bm bl l^m b_ li^^] mak^lahe] pZl ^q\^^]^]-

= =e^c\
Rabl [bm bl l^m b_ Zg‘e^ mak^lahe] pZl ^q\^^]^]-

? ?flek\i
Rabl [bm bl l^m b_ \hngm^k oZen^ mak^lahe] pZl
^q\^^]^]-

K H\Z_Xe‘ZXc gfn\i
Rabl [bm bl l^m b_ \Ze\neZm^] f^\aZgb\Ze ihp^k
mak^lahe] pZl ^q\^^]^]-

Ra^ hnminm h_ ma^ ?QP k^‘blm^k bl fZ]^ bg ]^\bfZe _hkfZm
’/]^\  144]^\(- Ra^ l^m [bml Zk^ ]^e^m^] [Zl^] hg ma^
]^m^kfbgZmbhg h_ ma^ ?QP k^‘blm^k-

QrgmZq ^qZfie^9

=NM<
.03 ’K Zg] N [bm l^m(

Oi‘^^\i jkXklj i\^‘jk\i %ONM<&

ONM<

Rabl \hffZg] bl nl^] mh hnminm ma^ ’CA:886A BC2CDB
A68:BC6A(- Ra^ ]blieZr^] \hgm^gm bg\en]^l bgm^kgZe \hg]bmbhgl
k^‘Zk]bg‘ ma^ f^Zlnk^] oZen^ [n__^k Zg] mkb‘‘^k \hg]bmbhgl

Cfimr [bm _b^e]l h_ ma^ RQP k^‘blm^k Zk^ ghm Zllb‘g^] Zg]
\hgmZbg ma^ oZen^ /- Ua^g  bl lpbm\a^] hg+
ma^ \hgm^gm h_ ma^ RQP k^‘blm^k bl ]^e^m^]-

ONM k^‘blm^k

@bm B6 B5 B4 B3 B2 B1 B0 B/

Co^gm = A B ? ,,, ,,, ,,, ,,,

U^b‘ambg‘
017
’16(

53
’15(

21
’14(

05
’13(

7
9FWQR(

3
’11(

1
’10(

0
’1/(

TZen^ /.0 /.0 /.0 /.0 /.0 /.0 /.0 /.0

IBT100 the

of the IBT100.
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7.5.3

?fHf Ofihl\
Opg\ 14--=



?llb‘gf^gm9

/ Co^gm [bm bl ghm l^m
0 Co^gm [bm bl l^m

Co^gm [bml9

= Oi‘^^\i dfe‘kfi‘e^ ’2A=65(
?l lhhg Zl mkb‘‘^k fhgbmhkbg‘ bl Zkf^]+ mabl [bm
bl l^m- G_ ma^ [bm bl l^m+ f^Zlnk^] oZen^ lmhkZ‘^
\Zg [^ bgbmbZm^] pa^g ma^ mkb‘‘^k \hg]bmbhg ’^-‘-
^q\^^]^] mak^lahe] oZen^( bl f^m-

A H\Xjli\[ mXcl\ jkfiX^\ ‘e‘k‘Xk\[<
"6BC23<:B965#
Rabl [bm bl l^m Zl lhhg Zl f^Zlnk^] oZen^
lmhkZ‘^ bl bgbmbZm^] pa^g Z mkb‘‘^k \hg]bmbhg bl
f^m-

B H\Xjli\[ mXcl\ jkfiX^\ ]‘e‘j_\[<
"7:>:B965#
G_ ma^ f^Zlnk^] oZen^ lmhkZ‘^ bl _bgbla^] ’mbf^
^eZil^](+ mabl [bm bl l^m-

? H\Xjli\[ mXcl\ Zfek\ekj XmX‘cXYc\<
"4?>C6>CB#
G_ f^Zlnk^] oZen^ iZ\d^ml Zk^ ZoZbeZ[e^ bg ma^
[n__^k pab\a \Zg [^ mkZgl_^kk^] ^qm^kgZeer
makhn‘a ma^ ihkm+ mabl [bm bl l^m-
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4+3 H\Xjli‘e^

4+3+. @\k\id‘e‘e^ H\Xjli\[ QXcl\j  %HA=N&

HA=N79]leZk‘fe;<
HA=N7=GG<

Gg]bob]nZe f^Zlnk^] oZen^l \Zg [^ ]^m^kfbg^] pbma ma^
KC?Q \hffZg] ‘khni- Ra^ _heehpbg‘ iZkZf^m^kl Zk^
ZoZbeZ[e^9

9BleZk‘fe; :

OJML  mhkjn^ ’hk _hk\^(
OJML7HEI fbgbfnf mhkjn^
OJML7H=S fZqbfnf mhkjn^
NKA  li^^]
NKA7HEI  fbgbfnf li^^]
NKA7H=S  fZqbfnf li^^]
=IC  Zg‘e^
=IC7HEI  fbgbfnf Zg‘e^
=IC7H=S  fZqbfnf Zg‘e^
?JPI  \hngm^k k^Z]bg‘
?JPI7HEI fbgbfnf \hngm^k k^Z]bg‘
?JPI7H=S fZqbfnf  \hngm^k k^Z]bg‘
KJR  f^\aZgb\Ze ihp^k
KJR7HEI  fbgbfnf f^\aZgb\Ze ihp^k
KJR7H=S fZqbfnf f^\aZgb\Ze ihp^k

Ra^ f^Zlnk^] oZen^ bl mkZgl_^kk^] Zl Z ]^\bfZe _ehZmbg‘,
ihbgm gnf[^k- Ra^ Zllh\bZm^] ngbm _hk ma^ mhkjn^ \Zg [^
]^m^kfbg^] pbma NAIN7PIEO<- Ra^ ngbm _hk ma^ f^\aZgb\Ze
ihp^k bl ]^m^kfbg^] pbma ?=G?7KJR7PIEO<- Ra^ li^^]
iZkZf^m^k bl ZepZrl Zllb‘g^] ma^ ngbm &k^o.fbg& Zg] Zg‘e^
bl ZepZrl Zllb‘g^] ma^ ngbm &]^‘k^^&-

QrgmZq ^qZfie^l9
HA=N7OJML<
23+223
HA=N7=IC<
.--+/2
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Ubma HA=N7=GG<+ Zee k^e^oZgm iZkZf^m^kl \Zg [^
mkZgl_^kk^] bg hg^ ‘h- Ra^ l^jn^g\^ bl fZ]^ ni Zl _heehpl9

9kfihl\;s9jg\\[;s9Xe^c\;s9Zflek\i;s9gfn\i;

9kfihl\;  mhkjn^._hk\^
9jg\\[;  li^^]
9Xe^c\;  Zg‘e^
9Zflek\i;  \hngm^k k^Z]bg‘
9gfn\i;  f^\aZgb\Ze ihp^k

Ra^ o^kmb\Ze l^iZkZmhk hk ibi^ ’ s ( k^ik^l^gml ?QAGG \h]^
013]^\ ’6AF^q(-

QrgmZq ^qZfie^9

HA=N7=GG<
.-+221s56-+34s001+/2s.6-.+01s651+046

4+3+/ @\k\id‘e‘e^ @‘^‘kXc Eeglk NkXk\j  %EIK7@EC&

EIK7@EC<

Ra^ ]b‘bmZe bginm lmZm^l \Zg [^ ]^m^kfbg^] pbma ma^
EIK7@EC< \hffZg]- Ra^ k^mnkg oZen^ bl hnminm Zl Z
]^\bfZe gnf[^k ’/  144(-

QrgmZq ^qZfie^9

EIK7@EC<
.11 ’Gg7 Zg] Gg49 lmZm^ 0+ k^fZbgbg‘9 lmZm^ /(

@‘^‘kXc ‘eglk gfik

@bm Gg7 Gg6 Gg5 Gg4 Gg3 Gg2 Gg1 Gg0

U^b‘ambg‘
017
’16(

53
’15(

21
’14(

05
’13(

7
’12(

3
’11(

1
’10(

0
’1/(

TZen^ /.0 /.0 /.0 /.0 /.0 /.0 /.0 /.0
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4+3+0 @\k\id‘e‘e^ @‘^‘kXc Jlkglk NkXk\j  %JPOK7@EC&

JPOK7@EC<

Ra^ ]b‘bmZe hnminm lmZm^l \Zg [^ ]^m^kfbg^] pbma ma^
JPOK7@EC< \hffZg]- Ra^ k^mnkg oZen^ bl hnminm Zl Z
]^\bfZe gnf[^k ’/  144(-

QrgmZq ^qZfie^9

JPOK7@EC<
2  ’Gg2 Zg] Gg09 lmZm^ 0+ k^fZbgbg‘9 lmZm^ /(

4+3+1 @\c\k‘e^ K\Xb QXcl\ H\dfip  %OM=?&

OM=?79BleZk‘fe;7?GA

Ra^ bgm^kgZe fbg-.fZq- f^fhkr \Zg [^ k^l^m ’]^e^m^]( pbma
mabl \hffZg] ‘khni- Ra^ _heehpbg‘ f^fhkb^l Zk^
ZoZbeZ[e^9

9BleZk‘fe; :

=GG  Zee fbg-.fZq- f^fhkb^l
OJML7HEI fbgbfnf mhkjn^
OJML7H=S fZqbfnf mhkjn^
NKA7HEI  fbgbfnf mhkjn^
NKA7H=S  fZqbfnf mhkjn^
=IC7HEI  fbgbfnf Zg‘e^
=IC7H=S  fZqbfnf Zg‘e^
?JPI7HEI fbgbfnf \hngm^k k^Z]bg‘
?JPI7H=S fZqbfnf  \hngm^k k^Z]bg‘
KJR7HEI  fbgbfnf f^\aZgb\Ze ihp^k
KJR7H=S  fZqbfnf f^\aZgb\Ze ihp^k

@‘^‘kXc flkglk gfik

@bm Gg7 Gg6 Gg5 Gg4 Gg3 Gg2 Gg1 Gg0

U^b‘ambg‘
017
’16(

53
’15(

21
’14(

05
’13(

7
’12(

3
’11(

1
’10(

0
’1/(

TZen^ /.0 /.0 /.0 /.0 /.0 /.0 /.0 /.0
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QrgmZq ^qZfie^l9

OM=?7=GG7?GA
- ’Zee fbg-.fZq- f^fhkb^l ]^e^m^](

OM=?7OJML7HEI7?GA
- ’fbgbfnf mhkjn^ hger ]^e^m^](
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?fekifc N‘^eXc  %EIK7?JIO&

EIK7?JIO7JI
EIK7?JIO7JBB
EIK7?JIO7NO=O<

Ra^ \hgmkhe lb‘gZe ’_hk ma^ _ng\mbhgZe m^lm h_ ma^ \hgg^\m^]
l^glhk( bl Z\mboZm^] pbma EIK7?JIO7JI- Ra^ \hgmkhe lb‘gZe
bl ]^Z\mboZm^] Z‘Zbg [r EIK7?JIO7JBB-

EIK7?JIO7NO=O< bl nl^] mh ]^m^kfbg^ pa^ma^k ma^ \hgmkhe
lb‘gZe bl \nkk^gmer Z\mbo^ ’k^lihgl^ JI (- G_ ma^ \hgmkhe
lb‘gZe bl ]^Z\mboZm^]+ ma^  bglmknf^gm
k^lihg]l pbma ma^ JBB  \aZkZ\m^k lmkbg‘-

?fekifc j‘^eXc

Ra^ l^glhk fnlm [^ ^jnbii^] _hk mabl- Ra^ _heehpbg‘ mhkjn^
l^glhkl aZo^ mabl _ng\mbhgZebmr9

Ofihl\,BfiZ\ U\if Kf‘ek N_‘]k  %?=G?7O=MA7OJML&

?=G?7O=MA7OJML7=POJ
?=G?7O=MA7OJML7JI
?=G?7O=MA7OJML7JBB
?=G?7O=MA7OJML7NO=O<

? s^kh ihbgm lab_m ’mZkbg‘( bl ihllb[e^ _hk ma^ mhkjn^ hk _hk\^
iZkZf^m^k-

Ra^ mhkjn^ lb‘gZe bl mZk^] ’l^m mh s^kh( pbma
?=G?7O=MA7OJML7=POJ- Ra^ mZkbg‘ bl Z\mboZm^] pbma
?=G?7O=MA7OJML7JI Zg] ]^Z\mboZm^] pbma
?=G?7O=MA7OJML7JBB-

?=G?7O=MA7OJML7NO=O< bl nl^] mh ]^m^kfbg^ pa^ma^k
ma^ s^kh ihbgm lab_m bl \nkk^gmer Z\mbo^ ’k^lihgl^ JI (- G_
ma^ s^kh ihbgm lab_m bl ]^Z\mboZm^]+ ma^ 
bglmknf^gm k^lihg]l pbma ma^ JBB  \aZkZ\m^k lmkbg‘-

IBT100 

IBT100

TRD Series
TRH Series 
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QrgmZq ^qZfie^l9

?=G?7O=MA7OJML7=POJ ’mhkjn^ mZk^](
-
?=G?7O=MA7OJML7JI ’Z\mboZm^l mZkbg‘(
-
?=G?7O=MA7OJML7NO=O<
JI

=e^lcXi U\if Kf‘ek N_‘]k  %?=G?7O=MA7=IC&

?=G?7O=MA7=IC7=POJ
?=G?7O=MA7=IC7JI
?=G?7O=MA7=IC7JBB
?=G?7O=MA7=IC7NO=O<

? s^kh ihbgm lab_m ’mZkbg‘( bl ihllb[e^ _hk ma^ Zg‘e^
iZkZf^m^k-

Ra^ Zg‘e^ lb‘gZe bl mZk^] pbma ?=G?7O=MA7=IC7=POJ ’l^m
mh s^kh(- Ra^ mZkbg‘ bl Z\mboZm^] pbma ?=G?7O=MA7=IC7JI
Zg] ]^Z\mboZm^] [r ?=G?7O=MA7=IC7JBB-

?=G?7O=MA7=IC7NO=O< bl nl^] mh ]^m^kfbg^ pa^ma^k ma^
s^kh ihbgm lab_m bl \nkk^gmer Z\mbo^ ’k^lihgl^ JI (- G_ ma^
s^kh ihbgm lab_m bl ]^Z\mboZm^]+ ma^ 

JBB  \aZkZ\m^k lmkbg‘-

QrgmZq ^qZfie^l9

?=G?7O=MA7OJML7=POJ ’mhkjn^ mZk^](
-
?=G?7O=MA7OJML7JI ’Z\mboZm^l mZkbg‘(
-
?=G?7O=MA7OJML7NO=O<
JI

IBT100 instrument
responds with the
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Ofihl\,BfiZ\ Gfn KXjj B‘ck\i  %EIK7BEGO&

EIK7BEGO9ZlkJ]]Bi\h;
EIK7BEGO7JI
EIK7BEGO7JBB
EIK7BEGO7NO=O<

Ra^ ZgZeh‘ mhkjn^._hk\^ f^Zlnk^f^gm [kZg\a aZl Z 1g]
hk]^k+ ZgZeh‘ ehp iZll bginm _bem^k- Rabl \Zg [^ l^e^\m^] bg
EIK7BEGO9ZlkJ]]Bi\h;-

Ra^ ehp iZll _bem^k bl Z\mboZm^] pbma EIK7BEGO7JI- Ra^ ehp
iZll _bem^k bl ]^Z\mboZm^] pbma EIK7BEGO7JBB-

EIK7BEGO7NO=O< bl nl^] mh ]^m^kfbg^ pa^ma^k ma^ ehp iZll
_bem^k bl \nkk^gmer Z\mbo^ ’k^lihgl^ JI (- G_ ma^ ehp iZll
_bem^k bl ]^Z\mboZm^]+ ma^  bglmknf^gm
k^lihg]l pbma ma^ \aZkZ\m^k lmkbg‘ JBB -

9ZlkJ]]Bi\h; <

.  0 Fs
/  1 Fs
2  4 Fs
.-  0/ Fs
/-  1/ Fs
2-  4/ Fs
3-  5/ Fs
.-- 0// Fs
./- 01/ Fs
/-- 1// Fs
2-- 4 dFs
.--- 0 dFs
/--- 1 dFs
0--- 2 dFs
1--- 3 dFs
2--- 4 dFs

QrgmZq ^qZfie^l9

EIK7BEGO.- ’_bem^k _k^jn^g\r 0/ Fs(
-
EIK7BEGO<
.-
EIK7BEGO7JI ’_bem^k Z\mboZm^](
-
EIK7BEGO7NO=O<
JI

N\ejfij n‘k_ ]i\hl\eZp flkglk

Ra^ ZgZeh‘ ehp iZll _bem^k pbee [^ ]^Z\mboZm^] b_ Z l^glhk
pbma _k^jn^g\r hnminm bl \hgg^\m^]-

IBT100 
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Ofihl\,BfiZ\ =m\iX^‘e^ B‘ck\i  %EIK7=QAM7OJML&

EIK7=QAM7OJML9Xm\iX^\@\gk_;
EIK7=QAM7OJML7JI
EIK7=QAM7OJML7JBB
EIK7=QAM7OJML7NO=O<

Ra^ fhobg‘ Zo^kZ‘^ _bem^k \Zg [^ ]^_bg^] _hk mhkjn^ hk
_hk\^ f^Zlnk^f^gml- Ra^ ]^ima \Zg [^ l^e^\m^] bg
EIK7=QAM7OJML9Xm\iX^\@\gk_;-

Ra^ fhobg‘ Zo^kZ‘^ _bem^k bl Z\mboZm^] pbma
EIK7=QAM7OJML7JI- Ra^ fhobg‘ Zo^kZ‘^ _bem^k bl
]^Z\mboZm^] pbma EIK7=QAM7OJML7JBB-

EIK7=QAM7OJML7NO=O< bl nl^] mh ]^m^kfbg^ pa^ma^k ma^
fhobg‘ Zo^kZ‘^ _bem^k bl \nkk^gmer Z\mbo^ ’k^lihgl^ JI (- G_

bglmknf^gm k^lihg]l pbma ma^ \aZkZ\m^k lmkbg‘ JBB -

9Xm\iX^\@\gk_; :

/
1
5
.3
0/
31
./5
/23
2./
.-/1

QrgmZq ^qZfie^l9

EIK7=QAM7OJML0/ ’Khobg‘ Zo^kZ‘^ ]^ima mh 21(
-
EIK7=QAM7OJML<
0/
EIK7=QAM7OJML7JI ’Khobg‘ Zo^kZ‘^ Z\mboZm^](
-
EIK7=QAM7OJML7NO=O<
JI

Hfm‘e^ Xm\iX^\ Xe[ cfn gXjj ]‘ck\i ]leZk‘fe

Ra^ ZgZeh‘ ehp iZll _bem^k pbee [^ ]^Z\mboZm^]+ b_ fhobg‘
Zo^kZ‘^ _bem^k _hk mhkjn^ hk _hk\^ bl iZkZf^m^kbs^] Zg]
Z\mboZm^]-

the  moving  average  filter   is   deactivated,   the   IBT100
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Ng\\[ =m\iX^‘e^ B‘ck\i  %EIK7=QAM7NKA&

EIK7=QAM7NKA9Xm\iX^\@\gk_;
EIK7=QAM7NKA7JI
EIK7=QAM7NKA7JBB
EIK7=QAM7NKA7NO=O<

Ra^ fhobg‘ Zo^kZ‘^ _bem^k \Zg [^ ]^_bg^] _hk li^^]
f^Zlnk^f^gml- Ra^ ]^ima \Zg [^ l^e^\m^] bg
EIK7=QAM7NKA9Xm\iX^\@\gk_;-

Ra^ fhobg‘ Zo^kZ‘^ _bem^k bl Z\mboZm^] pbma
EIK7=QAM7NKA7JI- Ra^ fhobg‘ Zo^kZ‘^ _bem^k bl
]^Z\mboZm^] pbma EIK7=QAM7NKA7JBB-

EIK7=QAM7NKA7NO=O< bl nl^] mh ]^m^kfbg^ pa^ma^k ma^
fhobg‘ Zo^kZ‘^ _bem^k bl \nkk^gmer Z\mbo^ ’k^lihgl^ JI (- G_

bglmknf^gm k^lihg]l pbma ma^ \aZkZ\m^k lmkbg‘ JBB -

9Xm\iX^\@\gk_; :

/
1
5
.3
0/
31
./5
/23
2./

QrgmZq ^qZfie^l9

EIK7=QAM7NKA31 ’Khobg‘ Zo^kZ‘^ ]^ima mh 53(
-
EIK7=QAM7NKA<
31
EIK7=QAM7NKA7JI ’Khobg‘ Zo^kZ‘^ Z\mboZm^](
-
EIK7=QAM7NKA7NO=O<
JI

the  moving  average  filter   is   deactivated,   the   IBT100
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4+4 N\ejfi ?fe]‘^liXk‘fe

Gm bl ihllb[e^ mh k^fhm^er \hgmkhe ma^ CoZenZmbhg Gglmknf^gm+
 _neer ho^k ma^ PQ,121A bgm^k_Z\^- ?ee

\hg_b‘nkZmbhgl bg ma^ f^gnl \Zg Zelh [^ l^m ni obZ mabl
bgm^k_Z\^-

4+4+. Ofihl\ H\Xjli\d\ek ?_Xee\c  %MJPO7OJML&

MJPO7OJML7=?OE
MJPO7OJML7>ME@
MJPO7OJML7BMAL
MJPO7OJML7E?=H
MJPO7OJML<
MJPO7OJML9iflk\;

Ra^ iarlb\Ze f^Zlnk^f^gm \aZgg^e h_ ma^ mhkjn^
f^Zlnk^f^gm \Zg [^ ]^_bg^] pbma mabl \hffZg] ‘khni-
MJPO7OJML7=?OE lpbm\a^l mh ma^ ±0/ T f^Zlnk^f^gm
fh]^ ’Z\mbo^ l^glhk(- MJPO7OJML7BMAL bl nl^] _hk Z
mhkjn^ l^glhk pbma _k^jn^g\r hnminm- ? iZllbo^ l^glhk pbma
BKQ hnminm bl \hgg^\m^] mh ma^  bglmknf^gm
pa^g MJPO7OJML7>ME@ bl li^\b_b^]-

Gl Zg GA?K  Gg]nmkbZe AaZk‘^ ?fieb_b^k Rri^ 4/62?
\hgg^\m^]+ ma^g MJPO7OJML7E?=H lahne] [^ nl^]-

Ra^ f^Zlnk^f^gm \aZgg^e \Zg Zelh [^ ]^_bg^] bg ma^ _hkf
h_ Z gnf[^k9

9iflk\; :

- ±0/ T f^Zlnk^f^gm fh]^ ’Z\mbo^ l^glhk(
.  iZllbo^ l^glhk pbma lmkZbg ‘Z‘^ hnminm
/  mhkjn^ l^glhk pbma _k^jn^g\r hnminm
0 GA?K  AaZk‘^ ?fieb_b^k Rri^ 4/62?

MJPO7OJML< \Zg [^ nl^] mh ]^m^kfbg^ ma^
\hkk^lihg]bg‘ gnf[^k pab\a k^ik^l^gml ma^ f^Zlnk^f^gm
\aZgg^e-

QrgmZq ^qZfie^l9

MJPO7OJML. ’l^glhk pbma lmkZbg ‘Z‘^ hnminm(
-
MJPO7OJML<
. ’lmkZbg ‘Z‘^ \aZgg^e ]^m^kfbg^](

IBT100  

IBT100  
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4+4+/ Pe‘k f] k_\ BfiZ\,Ofihl\ KXiXd\k\i  %NAIN7PIEO&

NAIN7PIEO79le‘k;
NAIN7PIEO<

Ra^ _hk\^ hk mhkjn^ iZkZf^m^k ngbm \Zg [^ ]^_bg^] pbma
NAIN7PIEO79le‘k;- Ra^ _heehpbg‘ ngbml Zk^ ZoZbeZ[e^9

9le‘k; <

I   L
FI   dL
G>B  e[_ ’@?D>5 7?A46(
IHH  L×ff
I?H  L×\f
IH  L×f
FIH  dL×f
G>BO  e[_,_m ’@?D>5 7?A46 766C(
G>EI  e[_,bg ’@?D>5 7?A46 :>496B(
JUEI  hs,bg ’?D>46$7?A46 :>496B(

Ra^ NAIN7PIEO< \hffZg] bl nl^] mh ]^m^kfbg^ ma^ ngbm
]^_bg^] bg ma^  bglmknf^gm- Ra^ ngbm bl
mkZgl_^kk^] Zl Z \aZkZ\m^k lmkbg‘ ’^-‘- IH(-

QrgmZq ^qZfie^l9

NAIN7PIEO7I?H
-
NAIN7PIEO<
IZd

Edg\i‘Xc le‘kj Xe[ d\Z_Xe‘ZXc gfn\i

Ra^ f^\aZgb\Ze ihp^k ngbm ]^i^g]l hg ma^ ngbml nl^] _hk
ma^ mhkjn^- G_ ma^ ngbml G>BO + G>EI  Zg] JUEI  Zk^ nl^]+
DK  ’9?AB6 @?F6A( bl ZnmhfZmb\Zeer Zllb‘g^] mh ma^

f^\aZgb\Ze ihp^k-

@lXc*iXe^\ j\ejfi

Ra^ ]^_bg^] ngbm bl Ziieb\Z[e^ _hk [hma f^Zlnk^f^gm
kZg‘^l-

IBT100  
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4+4+0 Ifd‘eXc H\Xjli\d\ek MXe^\  %NAIN7M=IC&

NAIN7M=IC9iXe^\;
NAIN7M=IC<

Ra^ ghfbgZe f^Zlnk^f^gm kZg‘^ h_ ma^ mhkjn^ iZkZf^m^k
bl ]^_bg^] pbma mabl \hffZg]- NAIN7M=IC< \Zg [^ nl^] mh
]^m^kfbg^ ma^ ]^_bg^] oZen^ bg ma^ 
bglmknf^gm-

9iXe^\; < _ehZmbg‘,ihbgm gnf[^k-

QrgmZq ^qZfie^l9

NAIN7PIEO7IH
-
NAIN7M=IC.--+-- ’ghfbgZe f^Zl- kZg‘^ 0// L×f(
-
NAIN7M=IC<
.--

IBT100  
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Ifd‘eXc ?_XiXZk\i‘jk‘Z QXcl\ f] BfiZ\,Ofihl\  %NAIN7IJH&

NAIN7IJH9efd‘eXc;
NAIN7IJH<

Ra^ \aZkZ\m^kblmb\ oZen^ h_ Zg Z\mbo^ l^glhk hk ma^
l^glbmbobmr h_ Z iZllbo^ l^glhk bl ]^_bg^] pbma
NAIN7IJH9efd‘eXc;-

Ra^ \aZkZ\m^kblmb\ oZen^ h_ Z l^glhk pbma ZgZeh‘ hnminm bl
ghkfZebs^] bg Theml- Ra^ ghkfZebsZmbhg bl bg dFs _hk ma^
_k^jn^g\r iZkZf^m^k- Ra^ l^glbmbobmr h_ Z iZllbo^ l^glhk bl
li^\b_b^] bg fT.T-

9efd‘eXc; < _ehZmbg‘,ihbgm gnf[^k bg T+ dFs hk fT.T

QrgmZq ^qZfie^l9

MJPO7=?OE ’Z\mbo^ l^glhk ohemZ‘^(
-
NAIN7IJH6+665 ’\aZkZ\m^kblmb\ ohemZ‘^ 8-887 T(
-
NAIN7IJH<
6+665

MJPO7BMAL ’Z\mbo^ l^glhk _k^jn^g\r(
-
NAIN7IJH1-+--2 ’\aZkZ\m^kblmb\ _k^j- 3/-//4 dFs(
-

MJPO7>ME@ ’BKQ iZllbo^ l^glhk (
-
NAIN7IJH.+666 ’l^glbmbobmr 0-888 fT.T(
-

7.7.4



Bi\hl\eZp J]]j\k f] BfiZ\,Ofihl\  %NAIN7BJBB&

NAIN7BJBB9]i\hJ]]j\k;
NAIN7BJBB<

Ra^ _k^jn^g\r h__l^m h_ Z mhkjn^ l^glhk pbma _k^jn^g\r
hnminm bl ]^_bg^] pbma NAIN7BJBB9]i\hJ]]j\k;- Ra^
hnminm _k^jn^g\r Zm s^kh mhkjn^ \hkk^lihg]l mh ma^
_k^jn^g\r h__l^m bg dFs-

NAIN7BJBB< ]^m^kfbg^l ma^ _k^jn^g\r h__l^m-

CqZfie^ hg Rri^ 34/2?  ’/15/BK( hk Rri^ 34/3?
’/214BD( pbma _k^jn^g\r hnminm9

/ L×f9 0// dFs

9]i\hJ]]j\k; < _ehZmbg‘,ihbgm gnf[^k bg dFs-

QrgmZq ^qZfie^l9

NAIN7BJBB.--+--0 ’_k^jn^g\r h__l^m 0//-//2 dFs(
-
NAIN7BJBB<
.--+--0
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H\Xjli\d\ek MXe^\ N\c\Zk‘fe  %NAIN7ASO7AI= &

NAIN7ASO7AI=9j\c\Zk‘fe;
NAIN7ASO7AI=<
NAIN7ASO7AI=7@EM9[‘i\Zk‘fe;
NAIN7ASO7AI=7@EM<

Gm bl ihllb[e^ mh lpbm\a [^mp^^g ma^ ghfbgZe Zg] ma^
^qm^g]^] f^Zlnkbg‘ kZg‘^ _khf ma^ &K^Zlnkbg‘ kZg‘^&
Z]]bmbhgZe f^gn hk obZ Z ]b‘bmZe bginm- Rabl bl ]^_bg^] pbma
NAIN7ASO7AI=9j\c\Zk‘fe;-

Ra^ _heehpbg‘ himbhgl Zk^ ihllb[e^ mh mabl inkihl^9

9j\c\Zk‘fe; :

- CLRCP d^r bg ma^ &K^Zlnkbg‘ kZg‘^& Z]]bmbhgZe
f^gn+

r.)/) )5t ]b‘bmZe bginm 0 7-

Ubma NAIN7ASO7AI=< bm bl ihllb[e^ mh ]^m^kfbg^ ma^ mri^ h_
f^Zlnkbg‘ kZg‘^ l^e^\mbhg-

7.7.5

7.7.6



Ra^ eh‘b\Ze ]b‘bmZe bginm lmZmnl _hk \aZg‘bg‘ ma^ f^Zlnkbg‘
kZg‘^ bl ]^_bg^] pbma NAIN7ASO7AI=7@EM9[‘i\Zk‘fe;9

9[‘i\Zk‘fe; <

- Cqm^g]^] f^Zlnkbg‘ kZg‘^ pbma lmZmnl / ’0à/(
. Cqm^g]^] f^Zlnkbg‘ kZg‘^ pbma lmZmnl 0 ’/à0(

Ubma NAIN7ASO7AI=7@EM< ma^ ]b‘bmZe bginm lmZmnl bl
]^m^kfbg^] _hk lpbm\abg‘ ma^ f^Zlnkbg‘ kZg‘^-

QrgmZq ^qZfie^l9

NAIN7ASO7AI=- ’[nmmhg(
-
NAIN7ASO7AI=0  ’]b‘bmZe bginm 2(
-
NAIN7ASO7AI=<
3    (Response: digital input 3)
NAIN7ASO7AI=7@EM. ’^qm^g]^] f^Zlnkbg‘ kZg‘^

pbma lmZmnl _khf / mh 0(

-
NAIN7ASO7AI=7@EM<
. ’P^lihgl^9 lmZm^ 0(

H\Xjli\d\ek MXe^\ Xk @‘^‘kXc Jlkglk  %NAIN7ASO7JPOK &

NAIN7ASO7JPOK9[‘^Jlkglk;
NAIN7ASO7JPOK<
NAIN7ASO7JPOK7@EM9[‘i\Zk‘fe;
NAIN7ASO7JPOK7@EM<

Ra^ Z\mbo^ f^Zlnkbg‘ kZg‘^ \Zg [^ ]blieZr^] Zl Z eh‘b\Ze
lmZmnl hg Z ]b‘bmZe hnminm- Ra^ \hffZg]
NAIN7ASO7JPOK9[‘^Jlkglk; bl ZoZbeZ[e^ mh mabl inkihl^9

9[‘^Jlkglk; :

-  gh ]b‘bmZe hnminm
r.)/) )5t ]b‘bmZe hnminm 0 7

Ubma NAIN7ASO7JPOK< bm bl ihllb[e^ mh ]^m^kfbg^ pa^ma^k
Z ]b‘bmZe hnminm bl Zllb‘g^] mh ma^ f^Zlnkbg‘ kZg‘^ lmZmnl+
Zg] b_ r^l+ pab\a hnminm-
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Ra^ mri^ h_ ]b‘bmZe hnminm lmZmnl \Zg [^ ]^_bg^] pbma
NAIN7ASO7JPOK7@EM9[‘i\Zk‘fe;- Ra^ _heehpbg‘ himbhgl
Zk^ ZoZbeZ[e^ mh mabl inkihl^9

9[‘i\Zk‘fe; <

- LhfbgZe f^Zlnkbg‘ kZg‘^9 QmZmnl 0
Cqm^g]^] f^Zlnkbg‘ kZg‘^9  QmZmnl /

. LhfbgZe f^Zlnkbg‘ kZg‘^9 QmZmnl /
  Cqm^g]^] f^Zlnkbg‘ kZg‘^9 QmZmnl 0

Ubma NAIN7ASO7JPOK7@EM< bm bl ]^m^kfbg^] pab\a hnminm
lmZmnl pZl ]^_bg^] _hk ma^ ^qm^g]^] f^Zlnkbg‘ kZg‘^-

QrgmZq ^qZfie^l9

NAIN7ASO7JPOK-  ’gh ]b‘bmZe hnminm ]^_bg^](
-
NAIN7ASO7JPOK2  ’]b‘bmZe hnminm 4(
-
NAIN7ASO7JPOK<
2
NAIN7ASO7JPOK7@EM. ’hnminm lmZmnl / _hk ghfbgZe

f^Zlnkbg‘ kZg‘^ Zg] lmZmnl 0
_hk ma^ ^qm^g]^] kZg‘^(

-
NAIN7ASO7JPOK7@EM<
. ’P^lihgl^9 QmZmnl 0 bg ma^

^qm^g]^] f^Zlnkbg‘ kZg‘^(

IldY\i f] Ng\\[ N\ejfi Klcj\j  %NAIN7KPGN&

NAIN7KPGN9glcj\jK\iM\m;
NAIN7KPGN<

Ra^ gnf[^k h_ li^^] l^glhk inel^l i^k k^ohenmbhg bl
]^_bg^] pbma ma^ NAIN7KPGN9glcj\jK\iM\m= \hffZg]-
Rabl iZkZf^m^k bl nl^] bg ma^  bglmknf^gm mh
\Ze\neZm^ ma^ li^^] hk Zg‘e^ hk ma^ \hngm^k k^Z]bg‘-

NAIN7KPGN< \Zg [^ nl^] mh ]^m^kfbg^ ma^ ]^_bg^] inel^l-

9glcj\jK\iM\m; : r.s/s s1-62t+

QrgmZq ^qZfie^l9

NAIN7KPGN4/- ’61/ inel^l i^k k^ohenmbhg(
-
NAIN7KPGN<
4/-

IBT100 
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@‘i\Zk‘fe f] MfkXk‘fe f] X Ng\\[ N\ejfi  %NAIN7@EM&

NAIN7@EM7?R
NAIN7@EM7??R
NAIN7@EM9[‘i\Zk‘fe;
NAIN7@EM<

Ra^ ]bk^\mbhg h_ khmZmbhg h_ Z li^^] l^glhk bl ]^_bg^] pbma
NAIN7@EM7?R ’kb‘am,khmZmbg‘+ b-^- \eh\dpbl^( hk
NAIN7@EM7??R ’ e^_m,khmZmbg‘+ b-^- \hngm^k\eh\dpbl^(- Rabl
]^_bg^l ma^ ik^_^k^gmbZe ]bk^\mbhg ’ihlbmbo^ k^Z]bg‘(-

Gm bl Zelh ihllb[e^ mh \hg_b‘nk^ ma^ ]bk^\mbhg h_ khmZmbhg bg
ma^ _hkf h_ Z gnf[^k- NAIN7@EM< \Zg [^ nl^] mh
]^m^kfbg^ ma^ l^e^\m^] ]bk^\mbhg h_ khmZmbhg h_ ma^ 

 bglmknf^gm-

9[‘i\Zk‘fe; <

-  kb‘am,khmZmbg‘ ’4<?4;F:B6(
.  e^_m,khmZmbg‘ ’4?D>C6A 4<?4;F:B6(

QrgmZq ^qZfie^l9

NAIN7@EM7?R ’kb‘am,khmZmbg‘(
-
NAIN7@EM<
-

NAIN7@EM7??R ’e^_m,khmZmbg‘(
-
NAIN7@EM<
.

NAIN7@EM- ’/à kb‘am,khmZmbg‘(
-
NAIN7@EM<
-

M\m\ijXc f] k_\ [‘i\Zk‘fe f] ifkXk‘fe

Ra^ lb‘g h_ ma^ li^^] Zg] Zg‘e^ iZkZf^m^k Zl p^ee Zl ma^
\hngmbg‘ h_ ma^ \hngm^k k^Z]bg‘ \Zg [^ ]^m^kfbg^] pbma
NAIN7@EM7?R Zg] NAIN7@EM7??R-

IBT100  
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H\Z_Xe‘ZXc Kfn\i Pe‘k  %?=G?7KJR7PIEO&

?=G?7KJR7PIEO79le‘k;
?=G?7KJR7PIEO<

Ra^ ngbm h_ f^\aZgb\Ze ihp^k \Zg [^ ]^_bg^] pbma
?=G?7KJR7PIEO79le‘k;- Ra^ _heehpbg‘ ngbml Zk^
ZoZbeZ[e^9

9le‘k; <

R  U
FR dU
HR KU

Ra^ ngbm \Zg [^ ]^m^kfbg^] pbma ?=G?7KJR7PIEO<- Ra^
k^mnkg bl fZ]^ bg ma^ _hkf h_ Z \aZkZ\m^k lmkbg‘-

DK ‘dg\i‘Xc le‘k %_fij\gfn\i&

Dhk ma^ G>BO +  G>EI  Zg] JUEI  mhkjn^ ngbml+ DK  bl
ZnmhfZmb\Zeer ]^_bg^] _hk ma^ f^\aZgb\Ze ihp^k-

QrgmZq ^qZfie^l9

?=G?7KJR7PIEO7R ’ihp^k bg U(
-
?=G?7KJR7PIEO<
R

NAIN7PIEO7G>BO ’mhkjn^ bg e[,_m(
-
?=G?7KJR7PIEO<
DK ’ihp^k Znmhf- bg FN(
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4+5 =cXid

Co^kr iZkZf^m^k bg ma^  bglmknf^gm \Zg [^
fhgbmhk^]- Gm bl ihllb[e^ mh ‘^g^kZm^ ZeZkf lmZm^l pa^g
ebfbm oZen^l Zk^ ng]^k\nm hk ^q\^^]^]-

4+5+. =c\ik Hf[\  %=GAM7HJ@A&

=GAM7HJ@A7IJMH9Z_;
=GAM7HJ@A7DJG@9Z_;
=GAM7HJ@A7JBB9Z_;
=GAM7HJ@A"9Z_;89df[\;"
=GAM7HJ@A9Z_;<

Ra^ iZkZf^m^k fhgbmhkbg‘ h_ ma^ ZeZkf \aZgg^e \Zg [^
^qieb\bmer Z\mboZm^] pbma =GAM7HJ@A7IJMH9Z_;-

G_ Z ebfbm oZen^ bl ^q\^^]^]+ ma^ ZeZkf lmZm^ \Zg k^fZbg
mkb‘‘^k^] ngmbe Z ]b‘bmZe bginm k^e^Zl^l bm Z‘Zbg- Gg mabl \Zl^+
ma^ =GAM7HJ@A7DJG@9Z_; \hffZg] bl nl^] _hk ma^
\hg_b‘nkZmbhg-

Ra^ fhgbmhkbg‘ _hk ma^ k^li^\mbo^ \aZgg^e bl ]^Z\mboZm^]
pbma =GAM7HJ@A7JBB9Z_;-

9Z_; < t0u1u2v ZeZkf \aZgg^e gnf[^k-

Ra^ Ze^km fh]^ \Zg Zelh [^ \hg_b‘nk^] bg gnf^kb\Ze _hkf+
ma^ =GAM7HJ@A"9Z_;89df[\;" \hffZg] bl nl^] _hk
mabl-

9df[\; <

-  iZkZf^m^k fhgbmhkbg‘ ]^Z\mboZm^] ’IJIA(+
.  fhgbmhkbg‘ Z\mboZm^] ’IJMH(+
/ fhgbmhkbg‘ pbma lZo^] fh]^ Z\mboZm^]

’DJG@(-

=GAM7HJ@A9Z_;< bl nl^] mh ]^m^kfbg^ ma^ \hg_b‘nkZmbhg
h_ ma^ k^li^\mbo^ Ze^km \aZgg^e-

QrgmZq ^qZfie^l9

=GAM7HJ@A7IJMH. ’Z\mbo^+ ghkfZe fh]^(
-
=GAM7HJ@A.<
.

IBT100 

Page 82



4+5+/ KXiXd\k\ij kf >\ Hfe‘kfi\[  %=GAM7NJPM&

=GAM7NJPM79jfliZ\;9Z_;
=GAM7NJPM"9Z_;89jfliZ\If;"
=GAM7NJPM9Z_;<

Ra^ =GAM7NJPM79jfliZ\;9Z_; \hffZg] bl nl^] mh ]^_bg^
ma^ iZkZf^m^k mh [^ fhgbmhk^]-

9jfliZ\; <

OJML  mhkjn^
NKA  li^^]
=IC  Zg‘e^
?JPI  \hngm^k k^Z]bg‘
KJRAM  f^\aZgb\Ze ihp^k

9Z_; < t0u1u2v ZeZkf \aZgg^e gnf[^k

Ra^ iZkZf^m^k mh [^ fhgbmhk^] \Zg [^ ]^_bg^] Zl Z
gnf^kb\Ze oZen^ pbma ma^ =GAM7NJPM"9Z_;89jfliZ\If;"
\hffZg]9

9jfliZ\If; <

.   mhkjn^
/   li^^]
0   Zg‘e^
1   \hngm^k k^Z]bg‘
2   f^\aZgb\Ze ihp^k

=GAM7NJPM9Z_;< bl nl^] mh ]^m^kfbg^ ma^ fhgbmhkbg‘
iZkZf^m^k Zl Z gnf^kb\Ze oZen^-

QrgmZq ^qZfie^l9

=GAM7NJPM7OJML. ’mhkjn^(
-
=GAM7NJPM.<
.
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4+5+0 G‘d‘k QXcl\j  %=GAM7ODM&

=GAM7ODM7DECD"9Z_;89mXcl\;"
=GAM7ODM7DECD9Z_;<
=GAM7ODM7GJR"9Z_;89mXcl\;"
=GAM7ODM7GJR9Z_;<

Ra^ nii^k ebfbm oZen^ bl ]^_bg^] pbma
=GAM7ODM7DECD"9Z_;89mXcl\;"- Ra^ ehp^k ebfbm oZen^
\Zg [^ l^m pbma =GAM7ODM7GJR"9Z_;89mXcl\;"-

9Z_; < t0u1u2v ZeZkf \aZgg^e gnf[^k

9mXcl\; < _ehZmbg‘,ihbgm gnf[^k

Ra^ ]^m^kfbgZmbhg h_ ma^ nii^k ebfbm oZen^ bl fZ]^ pbma
=GAM7ODM7DECD9Z_;< Zg] ma^ ehp^k ebfbm oZen^ pbma
=GAM7ODM7GJR9Z_;<-

QrgmZq ^qZfie^ h_ Z mhkjn^ l^glhk pbma ebfbml mh [^
fhgbmhk^] h_ 7/ L×f Zg] *0// L×f nlbg‘ ma^ ZeZkf
fhgbmhkbg‘ h_ ma^ 0lm \aZgg^e9

?JCP9RFP9FGEF"0:0//"
/
?JCP9RFP9JMU"0:,7/"
/

?JCP9RFP9FGEF0>
0//
?JCP9RFP9JMU0>
,7/

4+5+1 Dpjk\i\j‘j  %=GAM7DTNO&

=GAM7DTNO"9Z_;89mXcl\;"
=GAM7DTNO9Z_;<

Ra^ arlm^k^lbl h_ ^Z\a ebfbm oZen^ bl ]^_bg^] pbma
=GAM7DTNO"9Z_;89mXcl\;"-

9Z_; < t0u1u2v ZeZkf \aZgg^e gnf[^k-

9mXcl\; < _ehZmbg‘,ihbgm gnf[^k-

Ra^ ]^m^kfbgZmbhg h_ ma^ ]^_bg^] arlm^k^lbl bl fZ]^ pbma
=GAM7DTNO9Z_;<-
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QrgmZq ^qZfie^ h_ Z mhkjn^ l^glhk pbma ebfbml mh [^
fhgbmhk^] h_ 7/ L×f Zg] *0// L×f Zg] Z ]^_bg^]
arlm^k^lbl h_ /+0 L×f ’ZeZkf fhgbmhkbg‘ h_ 0lm \aZgg^e(9

=GAM7DTNO".8-+."
-
=GAM7DTNO.<
-+.

4+5+2 ?fekifc Pe‘k,AeXYc\  %=GAM7AI=&

=GAM7AI="9Z_;89‘eglk;"
=GAM7AI=9Z_;<
=GAM7AI=7@EM7GJR9Z_;
=GAM7AI=7@EM7DECD9Z_;
=GAM7AI=7@EM"9Z_;89jkXk\;"
=GAM7AI=7@EM9Z_;<

Ra^ fhgbmhkbg‘ \Zg [^ ^qieb\bmer \hgmkhee^] pbma
=GAM7AI="9Z_;89‘eglk;"- Gm bl ihllb[e^ mh ^gZ[e^ ma^
ZeZkf fhgbmhkbg‘ pbma Z ]b‘bmZe bginm hk mh k^l^m bm Z‘Zbg b_
Zg ZeZkf lmZm^ aZl [^^g mkb‘‘^k^] Zg] a^e] ’DJG@ fh]^(-

9Z_; < t0u1u2v ZeZkf \aZgg^e gnf[^k

9‘eglk; < t0u1u2u3u4u5u6u7v ]b‘bmZe bginm

Ra^ ]b‘bmZe bginm bl ]^m^kfbg^] pbma ma^ =GAM7AI=9Z_;<
\hffZg]-

Ra^ k^jnbk^] lmZm^ \aZg‘^ h_ Z ]b‘bmZe bginm _hk
fhgbmhkbg‘.k^l^mmbg‘ \Zg [^ ]^_bg^] pbma
=GAM7AI=7@EM7GJR9Z_; ’\aZg‘^ _khf 0 mh /( hk
=GAM7AI=7@EM7DECD9Z_; ’\aZg‘^ _khf / mh 0(- Gm bl Zelh
ihllb[e^ mh ]^_bg^ mabl \hg_b‘nkZmbhg gnf^kb\Zeer
’=GAM7AI=7@EM"9Z_;89jkXk\;"(9

9jkXk\; :

-  k^jnbk^] lmZm^ \aZg‘^ _khf 0 mh /
.  k^jnbk^] lmZm^ \aZg‘^ _khf / mh 0

=GAM7AI=7@EM9Z_;< ^gZ[e^l ma^ k^jnbk^] lmZm^ \aZg‘^ h_
Z ]b‘bmZe bginm mh [^ ]^m^kfbg^]- Ra^ k^mnkg bl fZ]^ Zl Z
gnf^kb\Ze oZen^-
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QrgmZq ^qZfie^l _hk ZeZkf \aZgg^e gnf[^k 09

=GAM7AI=".82" ’]b‘bmZe bginm gh- 4(
-
=GAM7AI=.<
2
=GAM7AI=7@EM7DECD ’lmZm^ \aZg‘^ /à0(
-
=GAM7AI=7@EM.<
.

4+5+3 @‘^‘kXc Jlkglk  %=GAM7JPOK&

=GAM7JPOK7IJIA9Z_;
=GAM7JPOK"9Z_;89flkglk;"
=GAM7JPOK9Z_;<
=GAM7JPOK7@EM7JKAI9Z_;
=GAM7JPOK7@EM7?GNA9Z_;
=GAM7JPOK7@EM"9Z_;89jkXk\;"
=GAM7JPOK7@EM9Z_;<

Gm bl ihllb[e^ mh bg_en^g\^ Z ]b‘bmZe hnminm [r Z mkb‘‘^k^]
ZeZkf lmZm^- Ra^ ]b‘bmZe hnminm bl li^\b_b^] pbma
=GAM7JPOK"9Z_;89flkglk;"- G_ gh ]b‘bmZe hnminm bl mh [^
Zllb‘g^]+ ma^ =GAM7JPOK7IJIA9Z_; \hffZg] bl
k^lihglb[e^-

9Z_; < t0u1u2v ZeZkf \aZgg^e gnf[^k

9flkglk; < t0u1u2u3u4u5u6u7v ]b‘bmZe hnminm

Ra^ Zllb‘g^] ]b‘bmZe hnminm bl ]^m^kfbg^] pbma
=GAM7JPOK9Z_;<- G_ gh ]b‘bmZe hnminm bl ]^_bg^]+ Z
k^lihgl^ h_ s^kh ’ - ( bl blln^]-

Ra^ lmZm^ \aZg‘^ h_ ma^ ]b‘bmZe hnminm pa^g Zg ZeZkf bl
mkb‘‘^k^] \Zg [^ l^m pbma ma^ \hffZg]
=GAM7JPOK7@EM7JKAI9Z_; ’^e^\mkhgb\ k^eZr hi^g^]+
ab‘a,bfi^]Zg\^ lmZm^ s( hk ma^ \hffZg]
=GAM7JPOK7@EM7?GNA9Z_; ’^e^\mkhgb\ k^eZr \ehl^]+ lmZm^
/(-

Ra^ gnf^kb\Ze Zllb‘gf^gm h_ ma^ lmZm^ \aZg‘^ bl fZ]^ pbma
=GAM7JPOK7@EM"9Z_;89jkXk\;"9

9jkXk\; :

-  ^e^\mkhgb\ k^eZr \ehl^]+ lmZm^ /
.  ^e^\mkhgb\ k^eZr hi^g^]+ lmZm^ s

Ra^ Zllb‘g^] lmZm^ \aZg‘^ \Zg [^ ]^m^kfbg^] pbma
=GAM7JPOK7@EM9Z_;<-
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QrgmZq ^qZfie^l _hk ZeZkf \aZgg^e gnf[^k 09

=GAM7JPOK".83" ’]b‘bmZe hnminm gh- 5(
-
=GAM7JPOK.<
3
=GAM7JPOK7@EM7?GNA. ’ZeZkf9 k^eZr \ehl^](
-
=GAM7JPOK7@EM.<
-
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4+6 =eXcf^ Jlkglk

4+6+. KXiXd\k\i =jj‘^ed\ek  %JPOK7=I=7NJPM&

JPOK7=I=7NJPM7IJIA9Z_;
JPOK7=I=7NJPM79jfliZ\;9Z_;
JPOK7=I=7NJPM9Z_;<
JPOK7=I=7NJPM"9Z_;89jfliZ\If;"

? iZkZf^m^k bl Zllb‘g^] mh ma^ ZgZeh‘ hnminm: mabl bl \Zkkb^]
hnm pbma ma^ JPOK7=I=7NJPM79jfliZ\;9Z_; \hffZg]-
Ra^ _heehpbg‘ l^e^\mbhg himbhgl Zk^ ZoZbeZ[e^9

9Z_; < t0u1u2v \aZgg^e gnf[^k h_ ma^ ZgZeh‘ hnminm

9jfliZ\; <

OJML  mhkjn^
NKA  li^^]
=IC  Zg‘e^
?JPI  \hngm^k k^Z]bg‘
KJR  f^\aZgb\Ze ihp^k

Ra^ ZgZeh‘ hnminm bl ]^Z\mboZm^] pbma
JPOK7=I=7NJPM7IJIA9Z_;-

Ra^ iZkZf^m^kl \Zg Zelh [^ ]^m^kfbg^] Zl Z gnf^kb\Ze
oZen^ ’JPOK7=I=7NJPM"9Z_;89jfliZ\If;"(9

9jfliZ\If; <

-   ZgZeh‘ hnminm ]^Z\mboZm^]
.   mhkjn^
/   li^^]
0   Zg‘e^
1   \hngm^k k^Z]bg‘
2   f^\aZgb\Ze ihp^k

Ra^ \hkk^lihg]bg‘ iZkZf^m^kl \Zg [^ ]^m^kfbg^] Zl Z
gnf^kb\Ze oZen^ pbma JPOK7=I=7NJPM9Z_;<-

KXiXd\k\i Xjj‘^ed\ek

Ra^ JPOK7=I=7NJPM7OJML. \hffZg] bl b]^gmb\Ze mh
ma^ gnf^kb\Ze li^\b_b\Zmbhg JPOK7=I=7NJPM".8." Zg]
Zllb‘gl ma^ mhkjn^ iZkZf^m^k ’gnf^kb\Ze oZen^ 0( mh ma^
ZgZeh‘ hnminm 0-
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QrgmZq ^qZfie^l9

JPOK7=I=7NJPM7OJML. ’ZgZeh‘ hnminm 09
mhkjn^ iZkZf^m^k(

-
JPOK7=I=7NJPM.< ’k^jn^lm _hk hnminm 0(
. ’k^lihgl^ 09 mhkjn^(

JPOK7=I=7NJPM7NKA/ ’ZgZeh‘ hnminm 19
li^^] iZkZf^m^k(

-
JPOK7=I=7NJPM/< ’k^jn^lm _hk hnminm 1(
/ ’k^lihgl^ 19 li^^](

JPOK7=I=7NJPM7IJIA0 ’ZgZeh‘ hnminm 29
]^Z\mboZm^](

-
JPOK7=I=7NJPM0< ’k^jn^lm _hk hnminm 2(
- ’k^lihgl^ /9 ]^Z\mboZm^](
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4+6+/ NZXc‘e^  %JPOK7=I=7 &

JPOK7=I=7HEIS"9Z_;89mXcl\;"
JPOK7=I=7HEIS9Z_;<
JPOK7=I=7H=SS"9Z_;89mXcl\;"
JPOK7=I=7H=SS9Z_;<

JPOK7=I=7ASO7HEIS"9Z_;89mXcl\;"
JPOK7=I=7ASO7HEIS9Z_;<
JPOK7=I=7ASO7H=SS"9Z_;89mXcl\;"
JPOK7=I=7ASO7H=SS9Z_;<

JPOK7=I=7HEIT"9Z_;89mXcl\;"
JPOK7=I=7HEIT9Z_;<
JPOK7=I=7H=ST"9Z_;89mXcl\;"
JPOK7=I=7H=ST9Z_;<

Ra^ k^eZmbhglabi [^mp^^g ma^ iZkZf^m^k oZen^ Zg] hnminm
ohemZ‘^ oZen^ bl k^jnbk^] _hk ma^ ebg^Zk l\Zebg‘ h_ ma^ ZgZeh‘
hnminm- Ra^l^ Zk^ li^\b_b^] bg ma^ _hkf h_ \hhk]bgZm^l-

9Z_; < t0u1u2v \aZgg^e gnf[^k h_ ma^ ZgZeh‘ hnminm

9mXcl\; < _ehZmbg‘,ihbgm gnf[^k

Pe‘kj f] k_\ ‘eglk Xe[ flkglk mXcl\j

Ra^ ngbml h_ ma^ bginm oZen^l Zk^ [Zl^] hg ma^ iZkZf^m^k
Zllb‘g^] mh ma^ ZgZeh‘ hnminm Zg] bml ]^_bg^] ngbml- Ra^
hnminm oZen^ bl ZepZrl l\Ze^] bg T-

HEIT

H=ST

H‘eS

HXoS

Jlkglk mXcl\j ‘e Q

Eeglk mXcl\j
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4+.- Aok\ieXc M\j\k

4+.-+. KXiXd\k\i  %OM=?7AMNO7O=MC&

OM=?7AMNO7O=MC79kXi^\k;9Z_;
OM=?7AMNO7O=MC"9Z_;89kXi^\kIf;"
OM=?7AMNO7O=MC9Z_;<

Gm bl ihllb[e^ mh k^l^m Z oZen^ f^fhkr ’^-‘- Kbg-.KZq-
f^fhkr( pbma Z ]b‘bmZe bginm- Ra^
OM=?7AMNO7O=MC79kXi^\k;9Z_; \hffZg] ]^_bg^l ma^
k^li^\mbo^ mZk‘^m iZkZf^m^k-

9Z_; < t0u1u2v \aZgg^e gnf[^k h_ ma^ ^qm^kgZe k^l^m

9kXi^\k; :

IJIA gh ^qm^kgZe k^l^m
=GG Zee oZen^ f^fhkb^l Zk^ k^l^m
OJML7rHEIsH=St fbg-.fZq- mhkjn^._hk\^
NKA7rHEIsH=St fbg-.fZq- li^^]
=IC  ik^l^gm Zg‘e^
=IC7rHEIsH=St fbg-.fZq- Zg‘e^
?JPI  ik^l^gm \hngm^k k^Z]bg‘
?JPI7rHEIsH=St fbg-.fZq- \hngm^k k^Z]bg‘
KJR7rHEIsH=St fbg-.fZq- f^\aZgb\Ze ihp^k

Ra^ mZk‘^m iZkZf^m^kl \Zg Zelh [^ ]^_bg^] gnf^kb\Zeer9
’OM=?7AMNO7O=MC"9Z_;89kXi^\kIf;"(9

9kXi^\kIf; :

-  gh ^qm^kgZe k^l^m
.  Zee oZen^ f^fhkb^l Zk^ k^l^m
/  fbg- mhkjn^
0  fZq- mhkjn^
1  fbg- li^^]
2  fZq- li^^]
3  ik^l^gm Zg‘e^
4  fbg- Zg‘e^
5  fZq- Zg‘e^
6  ik^l^gm \hngm^k k^Z]bg‘
.-  fbg- \hngm^k k^Z]bg‘
..  fZq- \hngm^k k^Z]bg‘
./  fbg- f^\aZgb\Ze ihp^k
.0  fZq- f^\aZgb\Ze ihp^k

Ra^ OM=?7AMNO7O=MC9Z_;< \hffZg] bl nl^] mh
]^m^kfbg^ ma^ mZk‘^m iZkZf^m^k bg gnf^kb\Ze _hkf-
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QrgmZq ^qZfie^l9

OM=?7AMNO7O=MC7OJML7HEI. ’\aZgg^e 09 fbg- mhkjn^(
-
OM=?7AMNO7O=MC.<
/

OM=?7AMNO7O=MC7NKA7H=S/ ’\aZgg^e 19 fZq- li^^](
-
OM=?7AMNO7O=MC/<
2

OM=?7AMNO7O=MC7KJR7H=S0 ’\aZgg^e 29 fZq- ihp^k(
-
OM=?7AMNO7O=MC0<
.0

4+.-+/ @‘^‘kXc Eeglk  %OM=?7AMNO7EIK&

OM=?7AMNO7EIK"9Z_;89‘eglk;"
OM=?7AMNO7EIK9Z_;<
OM=?7AMNO7EIK7@EM7GJR9Z_;
OM=?7AMNO7EIK7@EM7DECD9Z_;
OM=?7AMNO7EIK7@EM"9Z_;89jkXk\;"
OM=?7AMNO7EIK7@EM9Z_;<

Ra^ ]b‘bmZe bginm bl ]^_bg^] pbma
OM=?7AMNO7EIK"9Z_;89‘eglk;": mabl \Zg [^ nl^] mh
mkb‘‘^k Zg ^qm^kgZe k^l^m- Ra^ ]^m^kfbgZmbhg h_ ma^ ]b‘bmZe
bginm bl fZ]^ pbma ma^ OM=?7AMNO7EIK9Z_;< \hffZg]-

9Z_; < t0u1u2v \aZgg^e gnf[^k h_ ma^ ^qm^kgZe k^l^m

9‘eglk; < t0u1u2u3u4u5u6u7v ]b‘bmZe bginm

Ra^ k^jnbk^] lmZm^ \aZg‘^ h_ ma^ ]b‘bmZe bginm \Zg [^ l^m
pbma OM=?7AMNO7EIK7@EM7GJR9Z_; ’\aZg‘^ _khf 0 mh /(
hk pbma OM=?7AMNO7EIK7@EM7DECD9Z_; ’\aZg‘^ _khf / mh
0(-

? gnf^kb\Ze ]^_bgbmbhg bl Zelh ihllb[e^
’OM=?7AMNO7EIK7@EM"9Z_;89jkXk\;"(9

9jkXk\; :

-  k^jnbk^] lmZm^ \aZg‘^ _khf 0 mh /
.  k^jnbk^] lmZm^ \aZg‘^ _khf / mh 0

Ra^ k^jnbk^] lmZm^ \aZg‘^ \Zg [^ ]^m^kfbg^] bg gnf^kb\Ze
ghkf pbma OM=?7AMNO7EIK7@EM9Z_;<-
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QrgmZq ^qZfie^l9

OM=?7AMNO7EIK".8/" ’\aZgg^e 09 ]b‘- bginm 1(
-
OM=?7AMNO7EIK.<W
/
OM=?7AMNO7EIK7@EM7GJR. ’k^l^m hg 0à/(
-
OM=?7AMNO7EIK7@EM.<
-

OM=?7AMNO7EIK"/82" ’\aZgg^e 19 ]b‘- bginm 4(
-
OM=?7AMNO7EIK/<
2
OM=?7AMNO7EIK7@EM7DECD/ ’k^l^m hg /à0(
-
OM=?7AMNO7EIK7@EM/<
.
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4+.. Oi‘^^\i Xe[ H\Xjli\[ QXcl\ >l]]\i

4+..+. IldY\i f] H\Xjli\[ QXcl\ KXZb\kj  %OMEC7Q=G&

OMEC7Q=G9gXZb\kj;
OMEC7Q=G<

Ra^ ]^ima h_ ma^ f^Zlnk^] oZen^ [n__^k hk ma^ gnf[^k h_
ma^ f^Zlnk^] oZen^ iZ\d^ml mh [^ lZo^] \Zg [^ ]^_bg^]
pbma ma^ OMEC7Q=G9gXZb\kj; \hffZg]- CZ\a bg]bob]nZe
f^Zlnk^] oZen^ iZ\d^m \hgmZbgl ma^ oZkbZ[e^l mhkjn^+
li^^]+ Zg‘e^+ ma^ khmZmbhg \hngm^k k^Z]bg‘ Zg] ma^
f^\aZgb\Ze ihp^k-

9gXZb\kj; < t0/u00u u4///v Lnf[^k h_ f^Zlnk^] oZen^
iZ\d^ml

Ra^ ]^_bg^] iZ\d^ml Zk^ ]^m^kfbg^] pbma ma^ OMEC7Q=G<
\hffZg]-

QrgmZq ^qZfie^l9

OMEC7Q=G/--- ’1/// f^Zlnk^] oZen^ iZ\d^ml(
-
OMEC7Q=G<
/---

4+..+/ NkfiX^\ O‘d\ %OMEC7OEHA&

OMEC7OEHA9k‘d\;
OMEC7OEHA<

Ra^ f^Zlnk^] oZen^l Zk^ lZo^] bff^]bZm^er Z_m^k Z mkb‘‘^k
\hg]bmbhg- Ra^ \hkk^lihg]bg‘ lmhkZ‘^ mbf^ bl ]^_bg^] pbma
ma^ OMEC7OEHA9k‘d\; \hffZg]-

9k‘d\; < t/-4u u61//-/v lmhkZ‘^ mbf^ lmZg]Zk]bs^] bg l-

Ra^ OMEC7OEHA< \hffZg] ikhob]^l bg_hkfZmbhg hg ma^
ikh‘kZff^] lmhkZ‘^ mbf^-

QrgmZq ^qZfie^l9

OMEC7OEHA.-   ’ 0/ l lmhkZ‘^ mbf^(
-
OMEC7OEHA<
.-
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4+..+0 Oi‘^^\i NfliZ\  %OMEC7NJPM&

OMEC7NJPM9jfliZ\;
OMEC7NJPM<
OMEC7NJPM7EIK9[‘^Eeglk;
OMEC7NJPM7EIK<

Rh bgbmbZm^ lmhkZ‘^ h_ ma^ f^Zlnk^] oZen^+ mkb‘‘^kbg‘ fnlm
mZd^ ieZ\^- ? mkb‘‘^k bl bgbmbZm^] pa^g Z mak^lahe] oZen^ h_ Z
li^\b_b\ f^Zlnk^] oZkbZ[e^ bl ^q\^^]^]+ Z d^r bl ik^ll^] hk
ma^ \hg]bmbhg h_ Z ]b‘bmZe bginm bl \aZg‘^]- Rh mabl inkihl^
bm bl k^\hff^g]^] mh ]^_bg^ Z mkb‘‘^k lhnk\^- Rabl bl
i^k_hkf^] pbma ma^ OMEC7NJPM9jfliZ\; \hffZg]-

9jfliZ\; <

7OJML   Rhkjn^
7NKA   Qi^^]
7=IC   ?g‘e^
7?JPI   PhmZmbhg \hngm^k k^Z]bg‘
7KJR   K^\aZgb\Ze ihp^k
7FAT   K^gn bm^f &NkXik ki‘^^\i&

bg ma^ Z]]bmbhgZe f^gn

Ra^ mkb‘‘^k lhnk\^ \Zg Zelh [^ ]^_bg^] Zl Z gnf^kb\ oZen^-

9jfliZ\; <

- Rhkjn^
. Qi^^]
/ ?g‘e^
0 PhmZmbhg \hngm^k k^Z]bg‘
1 K^\aZgb\Ze ihp^k
2 K^gn bm^f &NkXik ki‘^^\i&

bg ma^ Z]]bmbhgZe f^gn
3 Bb‘bmZe bginm 0
4 Bb‘bmZe bginm 1
5 Bb‘bmZe bginm 2
6 Bb‘bmZe bginm 3
.- Bb‘bmZe bginm 4
.. Bb‘bmZe bginm 5
./ Bb‘bmZe bginm 6
.0 Bb‘bmZe bginm 7

?l Zg Zem^kgZmbo^ bm bl Zelh ihllb[e^ mh nl^ ma^
OMEC7NJPM7EIK9[‘^Eeglk; \hffZg] mh ]^_bg^ Z ]b‘bmZe
bginm Zl Z mkb‘‘^k lhnk\^-

9[‘^Eeglk; < t0u1u u7v ]b‘bmZe bginm

Ra^ lhnk\^ h_ Z mkb‘‘^k \hg]bmbhg bl ]^m^kfbg^] pbma ma^
OMEC7NJPM< \hffZg] hk OMEC7NJPM7EIK<-
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QrgmZq ^qZfie^l9

OMEC7NJPM7NKA  ’ Rkb‘‘^k lhnk\^ li^^](
-
OMEC7NJPM<
.    ’Lnf- oZen^ _hk li^^](

OMEC7NJPM2 ’Rkb‘‘^k lhnk\^ d^r Z\mnZmbhg(
-
OMEC7NJPM<
2

OMEC7NJPM7EIK0 ’Rkb‘‘^k lhnk\^ ]b‘- bginm 2(
-
OMEC7NJPM7EIK<
0 ’]b‘- bginm 2(
OMEC7NJPM<
5 ’Lnf- oZen^ _hk ]b‘- bginm 2+

]^m^kfbg^] pbma RPGE9QMSP>(

4+..+1 Oi‘^^\i O_i\j_fc[  %OMEC7ODM&

OMEC7ODM9k_i\j_fc[;
OMEC7ODM<

Gg Z]]bmbhg mh ma^ mkb‘‘^k lhnk\^+ ma^ mkb‘‘^k mak^lahe] fZr
[^ k^jnbk^] Zl Z mkb‘‘^k \hg]bmbhg b_ Z f^Zlnk^] oZkbZ[e^ bl
]^_bg^] Zl Z lhnk\^- G_ ma^ mkb‘‘^k mak^lahe] bl ^q\^^]^]+
mkb‘‘^kbg‘ bl bgbmbZm^]- Ra^ mkb‘‘^k mak^lahe] bl ikh‘kZff^]
pbma ma^ OMEC7ODM9k_i\j_fc[; \hffZg]-

9k_i\j_fc[; < DehZmbg‘ ihbgm gnf[^k lmZg]Zk]bs^] _hk
ma^ k^li^\mbo^ f^Zlnk^] oZkbZ[e^
lhnk\^

Ra^ OMEC7ODM< \hffZg] bl nl^] _hk ]^m^kfbgbg‘ ma^
mkb‘‘^k mak^lahe]-

QrgmZq ^qZfie^l9

OMEC7NJPM7OJML ’Rhkjn^ mkb‘‘^k lhnk\^(
-
OMEC7ODM.22+0  ’044-2 L f mkb‘‘^k mak^lahe] b_

f bl ]^_bg^] Zl Z ngbm(
-
OMEC7ODM<
.22+0 ’044-2 L f(
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4+..+2 QXcl\ =Yfm\ fi >\cfn  %OMEC7ODM7@EM&

OMEC7ODM7@EM9[‘i\Zk‘fe;
OMEC7ODM7@EM<

G_ Z f^Zlnk^] oZkbZ[e^ bl ]^_bg^] Zl Z mkb‘‘^k lhnk\^ Zg] Z
\hkk^lihg]bg‘ mkb‘‘^k mak^lahe] bl ]^_bg^]+ bm bl
k^\hff^g]^] mh lmZm^ ma^ ]bk^\mbhg h_ mak^lahe] iZllZ‘^
’oZen^ Z[ho^ hk [^ehp mak^lahe](- Ra^
OMEC7ODM7@EM9[‘i\Zk‘fe; \hffZg] bl nl^] mh mabl
inkihl^-

9[‘i\Zk‘fe; <

7DECD  Rkb‘‘^k b_ oZen^ ab‘a^k maZg mak^lahe]
7GJR  Rkb‘‘^k b_ oZen^ ehp^k maZg mak^lahe]

Ra^ bg_hkfZmbhg \Zg Zelh [^ ‘bo^g Zl Z gnf^kb\ oZen^-

9[‘i\Zk‘fe; <

.   Rkb‘‘^k b_ oZen^ mhh ab‘a
-   Rkb‘‘^k b_ oZen^ mhh ehp

Ra^ mri^ h_ mak^lahe] iZllZ‘^ bl ]^m^kfbg^] pbma ma^
OMEC7ODM7@EM< \hffZg]-

Fb‘a Zg] ehp oZen^ ]^_bgbmbhg \Zg [^ ]^m^kfbg^] _khf ma^
_heehpbg‘ ]bZ‘kZfl-

ihl- mak^lahe]

g^‘- mak^lahe]

Rkb‘‘^k!

K^Zlnk^] oZen^

Rbf^

[^ehp mak^lahe]

[^ehp mak^lahe]

Jhp^k maZg mak^lahe] ’RPGE9RFP9BGP9JMU(

ihl- mak^lahe]

g^‘- mak^lahe]

Rkb‘‘^k!

K^Zlnk^] oZen^

Rbf^

TZen^ ^q\^^]^]

TZen^ ^q\^^]^]

Fb‘a^k maZg mak^lahe] ’RPGE9RFP9BGP9FGEF(
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QrgmZq ^qZfie^l9

OMEC7ODM7@EM7DECD ’Rkb‘‘^k b_ oZen^
^q\^^]^](

-
OMEC7ODM<
. ’TZen^ ^q\^^]^](

4+..+3  ?_Xe^\ ‘e ?fe[‘k‘fe n‘k_ @‘^+ Eeglk  %OMEC7AI=7@EM&

OMEC7AI=7@EM9[‘i\Zk‘fe;
OMEC7AI=7@EM<

G_ Z ]b‘bmZe bginm pZl ]^_bg^] _hk ma^ mkb‘‘^k lhnk\^+ ma^
OMEC7AI=7@EM9[‘i\Zk‘fe; \hffZg] \Zg [^ nl^] mh lmZm^
ma^ g^\^llZkr \aZg‘^ bg \hg]bmbhg _hk ma^ mkb‘‘^k \hg]bmbhg-

9[‘i\Zk‘fe; <

7DECD  Rkb‘‘^k pa^g \aZg‘^ h_ \hg]bmbhg /à0
7GJR  Rkb‘‘^k pa^g \aZg‘^ h_ \hg]bmbhg 0à/

Ra^ \aZg‘^ h_ \hg]bmbhg \Zg Zelh [^ lmZm^] gnf^kb\Zeer-

9[‘i\Zk‘fe; <

.   Rkb‘‘^k b_ \aZg‘^ h_ \hg]bmbhg /à0
-   Rkb‘‘^k b_ \aZg‘^ h_ \hg]bmbhg 0à/

Ra^ ]^_bg^] \aZg‘^ h_ \hg]bmbhg \Zg [^ ]^m^kfbg^] pbma
ma^ OMEC7AI=7@EM< \hffZg]-

QrgmZq ^qZfie^l9

RPGE9CL?9BGP9FGEF ’\aZg‘^ h_ \hg]bmbhg /à0(
/
RPGE9CL?9BGP>
0
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4+..+4 =id,@‘jXid Oi‘^^\i Hfe‘kfi‘e^  %OMEC7=MH&

OMEC7=MH9Xid‘e^;
OMEC7=MH<

Rkb‘‘^k fhgbmhkbg‘ \Zg [^ Zkf^] Zg] ]blZkf^] pbma ma^
OMEC7=MH9Xid‘e^; \hffZg]- G_ mkb‘‘^k fhgbmhkbg‘ bl
Z\mboZm^]+ ma^ mak^lahe] iZllZ‘^+ ma^ \aZg‘^ bg \hg]bmbhg
h_ ma^ ]b‘bmZe bginm hk ma^ d^r Z\mnZmbhg bl ^oZenZm^] _hk ma^
mkb‘‘^k \hg]bmbhg mh lZo^ Z f^Zlnk^f^gm \nko^-

M\g\Xk\[ ki‘^^\i dfe‘kfi‘e^ X]k\i jkfiX^\ f] X d\Xjli\[
mXcl\

Ua^g Z f^Zlnk^] oZen^ bl lmhk^]+ mkb‘‘^k fhgbmhkbg‘ fnlm
[^ k^Zkf^]- P^i^Zm^] lmhkZ‘^ h_ Z f^Zlnk^] oZen^ bl hger
ma^g ihllb[e^-

9Xid‘e^; <

7JI Rkb‘‘^k fhgbmhkbg‘ Z\mboZm^]-

7JBB Rkb‘‘^k fhgbmhkbg‘ ]^Z\mboZm^]-
  K^Zlnk^] oZen^ lmhkZ‘^ \Zgghm [^ bgbmbZm^]-

Ra^ mkb‘‘^k fhgbmhkbg‘ ]^_bgbmbhg \Zg Zelh [^ gnf^kb\-

9Xid‘e^; <

.  Rkb‘‘^k fhgbmhkbg‘ Z\mboZm^]
-  Rkb‘‘^k fhgbmhkbg‘ ]^Z\mboZm^]

Rkb‘‘^k fhgbmhkbg‘ bl ]^m^kfbg^] pbma ma^ OMEC7=MH<
\hffZg]-

QrgmZq ^qZfie^l9

OMEC7=MH7JI ’Rkb‘‘^k fhgbmhkbg‘ Z\mboZm^](
-
OMEC7=MH<
.

OMEC7=MH- ’Rkb‘‘^k fhgbmhkbg‘ ]^Z\mboZm^](
-
OMEC7=MH<
-
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4+..+5 K\id‘k , >cfZb H\Xjli\[ QXcl\ NkfiX^\  %OMEC7HJ@A&

OMEC7HJ@A9df[\;
OMEC7HJ@A<

K^Zlnk^] oZen^ lmhkZ‘^ Zg] bml mkb‘‘^k \hg]bmbhg \Zg [^
‘^g^kZeer i^kfbmm^] hk [eh\d^] pbma ma^
OMEC7HJ@A9df[\; \hffZg]- @eh\dbg‘ bl k^\hff^g]^]
b_ f^Zlnk^] oZen^ lmhkZ‘^ bl ghm k^jnbk^] Zl Z _ng\mbhg-

9df[\; <

7JI N^kfbm f^Zlnk^] oZen^ lmhkZ‘^
7JBB @eh\d f^Zlnk^] oZen^ lmhkZ‘^

Ra^ f^Zlnk^] oZen^ lmhkZ‘^ ]^_bgbmbhg \Zg Zelh [^ gnf^kb\-

9df[\; <

.  N^kfbm f^Zlnk^] oZen^ lmhkZ‘^
-  @eh\d f^Zlnk^] oZen^ lmhkZ‘^

Ra^ OMEC7HJ@A< \hffZg] \Zg [^ nl^] mh _bg] hnm b_
f^Zlnk^] oZen^ lmhkZ‘^ bl i^kfbmm^] hk [eh\d^]-

QrgmZq ^qZfie^l9

OMEC7H@JA7JI ’K^Zlnk^] oZen^ lmhkZ‘^ i^kfbmm^](
-
OMEC7HJ@A<
.

OMEC7HJ@A- ’@eh\d f^Zlnk^] oZen^ lmhkZ‘^ Zl
_ng\mbhg(

-
OMEC7HJ@A<
-
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4+..+6 Ee‘k‘Xk\ H\Xjli\[ QXcl\ NkfiX^\ Edd\[‘Xk\cp  %OMEC7EIEO&

OMEC7EIEO

K^Zlnk^] oZen^ lmhkZ‘^ \Zg [^ ]bk^\mer bgbmbZm^] pbma ma^
OMEC7EIEO \hffZg] bg]^i^g]^gmer h_ ]^_bg^] mkb‘‘^k
\hg]bmbhgl-

QrgmZq ^qZfie^9

OMEC7EIEO ’Rkb‘‘^kbg‘ bl bgbmbZm^] bff^]bZm^er(
-

4+..+.- M\X[ flk H\Xjli\[ QXcl\ >l]]\i  %OM=?7>PBB&

OM=?7>PBB<
OM=?7>PBB7PIEO9d\XjliXe[;<
OM=?7>PBB 9f]]j\k=[[i;89efJ]KXZb\kj; <

Ra^ OM=?7>PBB< \hffZg] bl nl^] mh hnminm ma^ lmhk^]
f^Zlnk^] oZen^ oZkbZ[e^l Zg] ma^ gnf[^k h_ ma^ f^Zlnk^]
oZen^ iZ\d^ml- Ra^ ngbml h_ ma^ k^li^\mbo^ f^Zlnk^] oZen^
oZkbZ[e^l Zk^ h_ bgm^k^lm _hk Zllb‘gbg‘ ma^ f^Zlnk^] oZen^l-
Ra^ OM=?7>PBB7PIEO9d\XjliXe[;< \hffZg] bl
ikhob]^] mh ]^m^kfbg^ ma^l^-

Ra^ f^Zlnk^] oZen^ iZ\d^ml ma^fl^eo^l \Zg [^ mkZgl_^kk^]
pbma ma^ OM=?7>PBB 9f]]j\k=[[i;89efJ]KXZb\kj; <
\hffZg] Zl Z \hgmbgnhnl ]ZmZ \aZbg mh ma^ NA-

9d\XjliXe[; <

7OJML   Rhkjn^ ngbm
7KJR   Sgbm h_ f^\aZgb\Ze ihp^k

9f]]j\k=[[i; < t/u0u u3888v NZ\d^m Z]]k^ll

9efJ]KXZb\kj; < t0u1u u4///v K^Zlnk^] oZen^ iZ\d^ml
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?fek\ek f] X d\Xjli\[ gXZb\k Xe[ eldY\i f] d\Xjli\[
mXcl\ gXZb\kj

Ra^ \hgm^gm h_ Z f^Zlnk^] oZen^ iZ\d^m \Zg bg\en]^ ma^
_heehpbg‘ oZkbZ[e^l9

OJML   Rhkjn^
NKA   Qi^^]
=IC   ?g‘e^
?JPI   PhmZmbhg \hngm^k k^Z]bg‘
KJR   K^\aZgb\Ze ihp^k

Ra^ mri^ h_ f^Zlnk^] oZkbZ[e^+ ma^ l^jn^g\^ Zg] ma^
gnf[^k h_ f^Zlnk^] oZen^ iZ\d^ml bl mkZgl_^kk^] pbma ma^
OM=?7>PBB< \hffZg]- CZ\a bg_hkfZmbhg \Zkkb^k bl
l^iZkZm^] [r Z l^iZkZmhk &s& ’/q6AF^q hk  0130/(- ?g
^qZfie^ bl ‘bo^g [^ehp9

RMPOuQNCu?LEuAMSLuNMUu4///

H\Xjli\[ mXcl\ gXZb\kj ‘e k_\ [XkX Z_X‘e

CZ\a f^Zlnk^] oZen^ bg Z f^Zlnk^] oZen^ iZ\d^m bl
l^iZkZm^] [r Z l^iZkZmhk &s& ’/q6AF^q hk 0130/(- ? f^Zlnk^]
oZen^ iZ\d^m bl m^kfbgZm^] pbma &#& ’/q12F^q hk 240/(-

?l Zg ^qZfie^+ 1 f^Zlnk^] oZen^ iZ\d^ml Zk^ mkZgl_^kk^]
pbma ma^ OM=?7>PBB -8/ < \hffZg]9

-+----u,1-826824u/u/u/u/#-+---3u,1-8260/4u/u/u/u/#

Ra^ mbf^ lmZfi ’lmZg]Zk]bs^] bg l( bl ZepZrl Zm ma^
[^‘bggbg‘ h_ Z f^Zlnk^] oZen^ iZ\d^m- Gg ma^ ^qZfie^
Z[ho^+ ma^ ]b__^k^g\^ [^mp^^g [hma ln[l^jn^gm mbf^
lmZfil h_ ma^ f^Zlnk^] oZen^ iZ\d^ml \Zg [^ mZd^g mh
\Ze\neZm^ Z lZfiebg‘ kZm^ h_ /-///5 l ’< 5// zl(- Ra^
f^Zlnkbg‘ kZm^ pZl ma^k^_hk^ Ziikhq- 0-56 dFs pa^g ma^
oZen^ pZl lmhk^]-

NZ\d^m gh- /
’0lm f^Zlnk^] oZen^
iZ\d^m(

NZ\d^m gh- 0
’1g] f^Zlnk^] oZen^
iZ\d^m(

Jblm h_ ma^ oZkbZ[e^l bg Z
iZ\d^m Lnf[^k h_ f^Zlnk^] oZen^

iZ\d^ml bg ma^ f^Zlnk^]
oZen^ [n__^k
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4+./ H\el Xe[ @‘jgcXp

4+./+. F\pYfXi[ ?fekifc  %HAIP7FAT&

Ra^ d^rl hg ma^ _khgm iZg^e h_ ma^ CoZenZmbhg Gglmknf^gm+

bgm^k_Z\^- Ra^ _heehpbg‘ \hffZg]l lbfneZm^ Z d^r ik^ll9

HAIP7FAT7PK ’nipZk]l Zkkhp d^r(
HAIP7FAT7@JRI ’]hpgpZk]l Zkkhp d^r(
HAIP7FAT7MCDO ’Zkkhp d^r mh ma^ kb‘am(
HAIP7FAT7GABO ’Zkkhp d^r mh ma^ e^_m(
HAIP7FAT7AN? ’CQA d^r(
HAIP7FAT7AIOM ’CLRCP d^r(
HAIP7FAT7AIOM7JI ’CLRCP i^kfZg^gmer ik^ll^](
HAIP7FAT7AIOM7JBB ’CLRCP k^e^Zl^] Z‘Zbg(
HAIP7FAT7HAIP ’KCLS d^r(

QrgmZq ^qZfie^l9

HAIP7FAT7PK ’0q nipZk]l Zkkhp d^r(
-

K\idXe\ekcp gi\jj‘e^ k_\ AIOAM b\p

Ra^ \hgmkhe bl mkb‘‘^k^] bg ma^ ?fekifc j‘^eXc  f^gn [r
d^^ibg‘ ma^ CLRCP d^r ik^ll^] hg ma^ _khgm iZg^e h_ ma^

 bglmknf^gm- Ra^ \hgmkhe bl bgZ\mbo^ hg\^ ma^
d^r bl k^e^Zl^] Z‘Zbg-

Rabl \Zg Zelh mZd^ ieZ\^ pbma ma^ HAIP7FAT7AIOM7JI
\hffZg] ’CLRCP d^r i^kfZg^gmer ik^ll^](- Ra^ d^r bl
k^e^Zl^] Z‘Zbg pbma HAIP7FAT7AIOM7JBB-

 

IBT100  

IBT100  can  be  operated  remotely  over  the  RS-232C  
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4+./+/ @\]‘e‘e^ k_\ H\el GXe^lX^\  %HAIP7@ENK7G=IC&

HAIP7@ENK7G=IC7CAM
HAIP7@ENK7G=IC7AIC
HAIP7@ENK7G=IC7BM=
HAIP7@ENK7G=IC9cXe^lX^\;
HAIP7@ENK7G=IC<

Ra^ f^gn eZg‘nZ‘^ \Zg [^ ]^_bg^] pbma mabl \hffZg]
‘khni9

HAIP7@ENK7G=IC7CAM E^kfZg
HAIP7@ENK7G=IC7AIC Cg‘ebla
HAIP7@ENK7G=IC7BM= Dk^g\a

Gm bl Zelh ihllb[e^ mh ]^_bg^ ma^ eZg‘nZ‘^ gnf^kb\Zeer pbma
HAIP7@ENK7G=IC9cXe^lX^\;9

9cXe^lX^\; <

-  E^kfZg
.  Cg‘ebla
/  Dk^g\a

Ra^ eZg‘nZ‘^ bl gnf^kb\Zeer ]^m^kfbg^] pbma
HAIP7@ENK7G=IC<-

Ra^ l^e^\m^] eZg‘nZ‘^ bl bff^]bZm^er lZo^] bg ma^ 
 bglmknf^gm Zl ghgoheZmbe^-IBT100  

Page 104



4+./+0 =[[‘k‘feXc H\Xjli\[ QXcl\ @‘jgcXp  %HAIP7@ENK7=@@&

?g Z]]bmbhgZe iZkZf^m^k \Zg [^ ]blieZr^] hg ma^ 3ma ebg^ h_
ma^ f^Zlnk^f^gm fh]^- Ra^ _heehpbg‘ \hffZg]l Zk^
ZoZbeZ[e^ _hk mabl9

HAIP7@ENK7=@@7IJIA ’gh ]blieZr(
HAIP7@ENK7=@@7OJML7HEI ’fbg- mhkjn^(
HAIP7@ENK7=@@7OJML7H=S ’fZq- mhkjn^(
HAIP7@ENK7=@@7NKA7HEI ’fbgbfnf li^^](
HAIP7@ENK7=@@7NKA7H=S ’fZqbfnf li^^](
HAIP7@ENK7=@@7=IC7HEI ’fbgbfnf Zg‘e^(
HAIP7@ENK7=@@7=IC7H=S ’fZqbfnf Zg‘e^(
HAIP7@ENK7=@@7?JPI ’\hngm^k k^Z]bg‘(
HAIP7@ENK7=@@7?JPI7HEI ’fbg- \hngm^k k^Z]bg‘(
HAIP7@ENK7=@@7?JPI7H=S ’fZq- \hngm^k k^Z]bg‘(
HAIP7@ENK7=@@7KJR ’f^\aZgb\Ze ihp^k(
HAIP7@ENK7=@@7KJR7HEI ’fbgbfnf ihp^k(
HAIP7@ENK7=@@7KJR7H=S ’fZqbfnf ihp^k(
HAIP7@ENK7=@@7GKBO ’mhkjn^ ehp iZll _bem^k(

Gm bl Zelh ihllb[e^ mh ]^_bg^ ma^ Z]]bmbhgZe iZkZf^m^k Zl Z
gnf^kb\ oZen^ ’HAIP7@ENK7=@@9X[[‘k‘feXc;(9

9X[[‘k‘feXc; <

-  gh ]blieZr
.  fbg- mhkjn^
/  fZq- mhkjn^
0  fbg- li^^]
1  fZq- li^^]
2  fbg- Zg‘e^
3  fZq- Zg‘e^
4  \hngm^k k^Z]bg‘
5  fbg- \hngm^k k^Z]bg‘
6  fZq- \hngm^k k^Z]bg‘
.-  f^\aZgb\Ze ihp^k
..  fbg- ihp^k
./  fZq- ihp^k
.0  mhkjn^ ehp iZll _bem^k oZen^

HAIP7@ENK7=@@< \Zg [^ nl^] mh ]^m^kfbg^ ma^
iZkZf^m^kl Zl Z gnf^kb\Ze oZen^-

QrgmZq ^qZfie^l9

HAIP7@ENK7=@@7NKA7H=S ’fZq- li^^](
-
HAIP7@ENK7=@@<
1
HAIP7@ENK7=@@.-  ’f^\aZgb\Ze ihp^k(
-
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4+./+1 M\]i\j_‘e^ k_\ ?fek\ekj f] k_\ @‘jgcXp  %HAIP7@ENK7MBMD&

HAIP7@ENK7MBMD

G_ \hg_b‘nkZmbhgl p^k^ fZ]^ ho^k ma^ l^kbZe bgm^k_Z\^+ ma^l^
Zk^ hger oblb[e^ hg ma^ ]blieZr pa^g Z d^r hg ma^ _khgm
iZg^e bl ik^ll^] hk ma^ HAIP7@ENK7MBMD \hffZg] aZl

Gm bl ^ghn‘a mh k^_k^la ma^ ]blieZr cnlm hg\^ Zm ma^ ^g] h_
ma^ \hg_b‘nkZmbhg l^mmbg‘l-

QrgmZq ^qZfie^l9

NAIN7PIEO7IH ’mhkjn^ ngbml bg L×f(
-
NAIN7M=IC.--+- ’f^Zlnk^f^gm kZg‘^ 0// L×f(
-
HAIP7@ENK7MBMD ’]blieZr k^_k^la^](
-

4+./+2 Ng\\[ fi =e^c\ KXiXd\k\ij ‘e H\Xjli\d\ek Hf[\ %HAIP7@ENK7NA?I&

HAIP7@ENK7NA?I7IJIA
HAIP7@ENK7NA?I7NKA
HAIP7@ENK7NA?I7=IC
HAIP7@ENK7NA?I9[‘jgcXp;
HAIP7@ENK7NA?I<

?em^kgZmbo^er+ ma^ li^^] iZkZf^m^k ’HAIP7@ENK7NA?I7NKA(
hk Zg‘e^ iZkZf^m^k ’HAIP7@ENK7NA?I7=IC( \Zg [^
lahpg hg ma^ 1g] ebg^ h_ ma^ ]blieZr-

G_ g^bma^k h_ ma^l^ iZkZf^m^k mri^l lahne] Zii^Zk bg ma^
f^Zlnk^f^gm fh]^+ ma^ HAIP7@ENK7NA?I7IJIA bl
k^lihglb[e^ _hk mabl-

Gm bl Zelh ihllb[e^ mh \Zkkr hnm ma^ ]^_bgbmbhg pbma
HAIP7@ENK7NA?I9[‘jgcXp;9

9[‘jgcXp; <

- gh iZkZf^m^k
. li^^]
/ Zg‘e^

HAIP7@ENK7NA?I< \Zg [^ nl^] mh ]^m^kfbg^ ma^
iZkZf^m^kl Zl Z gnf^kb\Ze oZen^-

been transferred to the IBT100 instrument. 
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QrgmZq ^qZfie^l9

HAIP7@ENK7NA?I7NKA ’li^^] bg f^Zlnk^f^gm fh]^(
-

4+./+3 @\Z‘dXc Kf‘ekj ]fi Ofihl\,BfiZ\  %HAIP7@ENK7@KO7OJML&

HAIP7@ENK7@KO7OJML9[gk;
HAIP7@ENK7@KO7OJML<

Ra^ ]^\bfZe ihbgml h_ ma^ mhkjn^ hk _hk\^ iZkZf^m^k h_ ma^
ghfbgZe f^Zlnk^f^gm kZg‘^ \Zg [^ ]^_bg^] pbma
HAIP7@ENK7@KO7OJML9[gk;- Ra^ ^__^\ml Zk^ oblb[e^ bg
f^Zlnk^f^gm fh]^-

9[gk; < t/u0u1u2u3v

Lh ]^\bfZe ieZ\^l Zk^ ]^_bg^] _hk ma^ mhkjn^ hk ma^ _hk\^
pbma HAIP7@ENK7@KO7OJML--

QrgmZq ^qZfie^l9

HAIP7@ENK7@KO7OJML0 ’2 ]^\bfZe ihbgml(
-
HAIP7@ENK7@KO7OJML<
0

Page 107

@\Z‘dXc Kf‘ekj f] Ng\\[,=e^c\  %HAIP7@ENK7@KO7NA?I&

HAIP7@ENK7@KO7NA?I9[gk;
HAIP7@ENK7@KO7NA?I<

Ra^ ]^\bfZe ihbgml h_ ma^ li^^] hk Zg‘e^ iZkZf^m^kl \Zg
[^ ]^_bg^] pbma HAIP7@ENK7@KO7NA?I9[gk;- Ra^ ^__^\ml
Zk^ oblb[e^ bg f^Zlnk^f^gm fh]^-

9[gk; < t/u0u1u2u3v

Lh ]^\bfZe ihbgml _hk ma^ li^^] hk ma^ Zg‘e^ bl ]^_bg^]
pbma HAIP7@ENK7@KO7NA?I--

QrgmZq ^qZfie^l9

HAIP7@ENK7@KO7NA?I/ ’1 ]^\bfZe ihbgml(
-
HAIP7@ENK7@KO7NA?I<
/
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@\Z‘dXc Kf‘ekj f] k_\ =[[‘k‘feXc @‘jgcXp  %HAIP7@ENK7@KO7=@@&

HAIP7@ENK7@KO7=@@79jfliZ\;9[gk;
HAIP7@ENK7@KO7=@@79jfliZ\;<

Ra^ ]^\bfZe ihbgml h_ ma^ Z]]bmbhgZe iZkZf^m^kl hg ma^ 3ma
ebg^ h_ ma^ f^Zlnk^f^gm fh]^ \Zg [^ ]^_bg^] pbma
HAIP7@ENK7@KO7=@@79jfliZ\;9[gk;- Ra^ _heehpbg‘
iZkZf^m^kl Zk^ bg_en^g\^] pbma mabl \hffZg]9

9jfliZ\; <

NMU f^\aZgb\Ze ihp^k
RMPO mhkjn^._hk\^
AMSL \hngm^k k^Z]bg‘

9[gk; < t/u0u1u2u3v

Lh ]^\bfZe ieZ\^l _hk ma^ Z]]bmbhgZe iZkZf^m^kl bl ]^_bg^]
pbma HAIP7@ENK7@KO7=@@79jfliZ\;--

Ng\\[,=e^c\ Xj X[[‘k‘feXc gXiXd\k\ij fe k_\ 1k_ c‘e\

Ra^ HAIP7@ENK7@KO7NA?I9[gk; \hffZg] bl nl^] _hk
mabl-
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QrgmZq ^qZfie^l9

HAIP7@ENK7@KO7=@@7KJR/ ’1 ]^\bfZe ihbgml(
-
HAIP7@ENK7@KO7=@@7KJR<
/

7.12.8



5+ O\Z_e‘ZXc @XkX

Dflj‘e^

?enfbgnf ’UqFqR( 148q0//q1/7 ff
U^b‘am Ziikhq- 1 d‘

Kfn\i jlggcp

Qniier ohemZ‘^ kZg‘^ 12/ T?A 4/ , 5/ Fs ’004 T?A  4/ , 5/ Fs(’
Nhp^k \hglnfimbhg fZq- 2/ T?
Nhp^k lniier \hgg^\mhk

Dnl^l bg ma^ ihp^k lniier \hgg^\mhk lh\d^m9 1q1// f? R . 4q1/ ff

’ Ra^ lpbm\abg‘ h_ ma^ lniier ohemZ‘^ kZg‘^ bl \Zkkb^] hnm hg ma^ ihp^k lniier \hgg^\mhk lh\d^m-

NkiX‘e ^X^\ ‘eglk %]fi gXjj‘m\ j\ejfij&

?\\nkZ\r \eZll ’eZk‘^lm lbg‘e^ ^kkhk _khf ^g] oZen^( ±
QmkZbg ‘Z‘^ \hgg^\mbhg 3 ’5(,\hg]n\mhk m^\agheh‘r
Qniier 4 TBA
Kbgbfnf i^kfbmm^] [kb]‘^ k^lblmZg\^ =74 W
K^Zlnk^f^gm kZg‘^ fT.T
?.B \hgo^km^k k^lhenmbhg 08 @bm
QZfiebg‘ kZm^ £0/ dFs

.-Q ‘eglk %]fi XZk‘m\ j\ejfij&

?\\nkZ\r \eZll ’‘k^Zm^lm lbg‘e^ ^kkhk _khf ^g] oZen^( ±
Ggm^kgZe bfi^]Zg\^ 0 KW
K^Zlnk^f^gm kZg‘^ ±00 T
?.B \hgo^km^k k^lhenmbhg 08 [bm
QZfiebg‘ kZm^ £0/ dFs

Bi\hl\eZp ‘eglk %kfihl\ d\Xjli\d\ek f] XZk‘m\ j\ejfij&

?\\nkZ\r \eZll ’‘k^Zm^lm lbg‘e^ ^kkhk _khf ^g] oZen^( ±
Gginm bfi^]Zg\^ 0/ dW
Dk^jn^g\r f^Zlnk^f^gm kZg‘^ fZq- 2// dFs
QZfiebg‘ kZm^ ’Zm 0// dFs( 28/ Fs
QZfiebg‘ kZm^ ’Zm 0 dFs(
Jh‘b\ lmZm^ 0
Jh‘b\ lmZm^ /

0.05 % 

0.5 - 3.5

0.05 % 

0.1 % 

1,000 Hz 
> 3.5 V
< 0.8 V
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LlX[iXkli\ ‘eglk %jg\\[,Xe^c\ f] ifkXk‘fe d\Xjli\d\ek&

Gginm bfi^]Zg\^ 0/ dW
Dk^jn^g\r f^Zlnk^f^gm kZg‘^ fZq- 2// dFs
Ahngm kZg‘^ ±
QZfiebg‘ kZm^
QmZm^ 0
QmZm^ /

N\ejfi jlggcp

?\mbo^ l^glhk *13 TBA+ fZq- 1// f?
±01 TBA+ fZq- ±1// f?

*4 TBA+ fZq- 14/ f?
NZllbo^ l^glhk *4 TBA
Kbgbfnf i^kfbmm^] [kb]‘^ k^lblmZg\^ =74 W

=eXcf^ flkglkj

Lnf[^k 2
?\\nkZ\r \eZll ’‘k^Zm^lm lbg‘e^ ^kkhk _khf ^g] oZen^( ±
?gZeh‘ hnminm *.,0/ T+ \Zg [^ ehZ]^] pbma 0 f?
B.? \hgo^km^k k^lhenmbhg 05 [bm
P^_k^la kZm^+ hnminm 0 ’mhkjn^ hger( £0/ dFs
P^_k^la kZm^+ hnminm 1 Zg] 2 £0 dFs

@‘^‘kXc flkglkj %\c\Zkife‘Z i\cXp) \c\Zki‘ZXccp ‘jfcXk\[&

Lnf[^k 7
ThemZ‘^ fZq- 2/ T
Ankk^gm \hglnfimbhg i^k hnminm fZq- 0// f?
Ce^\mkb\Ze blheZmbhg 4// T
P^_k^la kZm^ £0 dFs
P^lihgl^ mbf^ ³0 fl

@‘^‘kXc ‘eglkj %\c\Zki‘ZXccp ‘jfcXk\[&

Lnf[^k 7
ThemZ‘^ fZq- 2/ T
Gginm bfi^]Zg\^ 4 dW
Jh‘b\ lmZm^ 0 hk Fb‘a
Jh‘b\ lmZm^ / hk Jhp
Ce^\mkb\Ze blheZmbhg 4// T
P^_k^la kZm^ £0 dFs
P^lihgl^ mbf^ ³0 fl

2,000,000,000
1,000 Hz

> 3.5 V
< 0.8 V

0.1 % 

< 0.8 V
3.5 - 30 V
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Eek\ieXc d\Xjli\[ mXcl\ Yl]]\i

@n__^k ]^ima
QmhkZ‘^ mbf^
K^Zlnkbg‘ kZm^ ’bl \Ze\neZm^] _khf ma^ [n__^k ]^ima Zg] [n__^k mbf^( £ 0/ dFs

>I? flkglkj %fgk‘feXc&

Lnf[^k _hk ZgZeh‘ hnminml 2
R^\agb\Ze li^\b_b\Zmbhgl l^^ mh ZgZeh‘ hnminml

Lnf[^k _hk li^^] Zg] Zg‘e^ mkZ\dl 2
ThemZ‘^ fZ‘gbmn]^ i^k li^^] . Zg‘e^ hnminm 4 T RRJ
Mnminm \nkk^gm i^k li^^] . Zg‘e^ hnminm fZq- 0// f?
Qahkm,\bk\nbm lmk^g‘ma ghm \kbmb\Ze

N\i‘Xc MN*/0/? ‘ek\i]XZ\

CG? lmZg]Zk] PQ,121A
BZmZ [bml 7
Qmhi [bml 0
NZkbmr ghg^
Dehp \hgmkhe ghg^
@Zn] kZm^ fZq- d[il
Nkhmh\he ?QAGG ’[Zl^] hg QANG(
KZqbfnf \Z[e^ e^g‘ma 4 f

N\i‘Xc PN> gfik

QmZg]Zk] SQ@ 1-/
BZmZ kZm^ 0 K[bml.l^\hg]
KZqbfnf \Z[e^ e^g‘ma 4 f

@‘jgcXp

GeenfbgZm^] JAB ]blieZr 3q1/ \aZkZ\m^kl

F\pYfXi[

Nk^llnk^,l^glbmbo^ f^f[kZg^ d^r[hZk] 6 d^rl

KXiXd\k\i j\kj

Lnf[^k 1/

B‘idnXi\

DbkfpZk^ ni]Zm^ ihllb[e^ obZ SQ@ 1-/

10 - 5,000 measured value packets
0.5 - 7,200 s

230.4

Page 111



   

Page 112


	Untitled
	Untitled



