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/ ? / � N > � � � / > / > � � / � N� / � � > / / / ? / / > . � > / � ? N . ? N � �O / N. � / O� O� N / > > � / ? O � 

12.4 � / �? � > / �O / 12.1 - 12.3 N/ N O� O � ? � � ? � � ? � � / �? � ? � � N / N� � ? O 

(1) � > / � ? � �? O / � ? � � O > � � / ? O � / � > N � N/ N N� > � 500,000 � > � 
FM selva _ 1 

(2) � / �? � ? N �? O . ? N � �O / N. � / N� O � / � N / . � > � �/ � / ? � 
�N as = ³ó [} �O N� /> 

(3) � > � > � > � � / � ? N � ? � � ? O � �> O � � > / � � / / > . N� . � ? / . ? N / > / / N > � � > / �> � �? � > � � > / � > / 

� / > / > � � ? � � ? � > / O / / > / > . (��?� � ? N 10) � . . . 2561 
�O | aw 

(4) � > / �O / O/ > � > / N� �> / . N � / > / / � / � . 

4. / > . / > N/ ? . � � > � / ? � / �> N� � > > �/ � � ? . � > �> � � ? � � > � . ? � � > � . / ? / / > � . > . O > / / ? � � > / N/ ? . � � > / . / � (Biology 

System) � O > � / � 1 �> � 
. a wd 

N� . / ? / > . / > N/ ? . � � ? � � ? 

1. � > � / ? � / �> N� � > > �> � � ? � � > � . ? � � > � � > � . / ? / / > � . > 
a ow 2 a / 4 2 o 

1.1 N� O � N� / ? N / � . O > / / ? � .> � /> � > � � O > � . / ? / / > � . > � O > � > � � O / . Microprocessor N� . N� / ? N / � . > / > / � O � / � 

) ALS alos a a y y. aa 

. ? � � > � N � � O > � > � . / ? / / > � . > � ? N / ? � � > � / > N/ O � N� / � / / ? / � / > � � > / N� / / N O/ O N� O � . ? � � > � > � > � / / 

1.2 �> � O� / � . ? � � > � / � > / O / � N� O � . ? � � > � � > � > � / / . > / > / � / ? � . ? � � > � N �O > N� O 4 �N / � . ? � � > � O� � 9 

, � / / / � > / a S 7, a > 4 

/ � �O /. . � / > �> � � / / / � > / / � �? /,,. � / / / � > / / � �N / 

: a a Ba 0 N 00 
(� > . � ? � / � / / > � � > � > � / ? / . N ) (� > . � .� / N� N� ) (� > � �? � . / ? . �?N �> / > � ? � � / N ) 



PIN Femate DSUB 

1.3 �N / � . ? � � > � � > N� O > . > / > / � / ? � . ? � � > � N � O N/ N � O / . � / N > +200 pv �> � 2 V 

1.4 O� N / > �N / � . ? � � > � � > N� O > / ? � / > / / > N/ ? . � (A/D resolution) N� O 24 bit 

1.5 . > / > / � � O > � > / / ? � �O / / ? / (Sampler Rate) � ? N / ? � / > N/ O / . ? � . > � N/ N � O / . � / N > 100 K �O / / ? / � N / / > � > � ? 

O� N / > �N / � . ? � � > � 

1.6 . > / > / � � . > . . ? � � > � (Gain) � ? N / ? � N� O � O / . N� / O� / / � / / � > / N� / / N N� O � ? O � O� N 5 �> � 50,000 N� N > 

/ ? � / > . N / � . ? � � > � � N / . ? � � > � / � � / � : 89 dB 

1.7 �N / � . ? � � > � � > / / � N� O � O� � 9 PIN Male DSUB 

1.8 . ? � � > � � > / / � / . ? N O� �N / � -10V �> � +10V � / > / / > N/ ? . � 16 bit 

1.9 . ? � � > � � ? / / N �> / / � / ? � / > / � / O > � �/ � . ? � � > � (width) 50 usec-100 msec 

1.10 dasTrigger O� � 8 6 . ? � � > � TTL 

1.11 / ? / > � � � / / � . ? � � > � / � � / � N� . . > / > / � N / ? / � � > � N� / O� / / N� O 

1.12 / ? / > � � � / / � . / � � > / � O > � > � �/ � / > N/ O � N� / � (Electrode Checker) N� . � > / � / / � . / � � N > � / > / 

� O > � � > � O� �N / � 0-1 N/ � > N/ / N / 

1.13 . > / > / � N �? N / / � N / � ? � � / / � > / N� / / N N� . �N > � � 58 N� O O/ > / ? �N / � N. ? . � Headphone Jack : 3.5 mm 

1.14 � ? / N� / ? N / � / / � / ? � / > � � / �N � N / � N / � N� O O� N N� / ? N / � � / > � > O � O/ � � ? � � O > - . ? � ueutrigeer 

1.15 / ? �N / � . N � . ? � � > � � > � > � / . N/ N � O / . � / N > 8 �N / � O/ > �N / � / ? � . ? � � > � � > � > � / / N/ N � O / . � / N > 8 �N / � 

1.16 � ? N N� O / > � / �> � IEC 60601-1, CE marked, EMC : IEC 60601-1-2 O/ > N� O �N > � � > / � � . / � � / > / 

� / / � .? . � ? � / . ? N O� � / > N / Class | Type BF 

1.17 � O > � / � O > �/ � � ? / N� / ? N / � / ? . ? � / ? � / �N . ? N� ? . / � / � � > N / BUSY O. � � . �> � > �/ � N� / ? N / � ��> � O > � > / � ? � � > � 

. ? � � > � 
1.18 � ? / N� / ? N / � / ? �� > � � / > / > � 7x29x25 N� � � > N/ � / � O > / � ? � � / > / > � 1.4 � > N/ � / ? / 

1.19 . > / > / � O �O N� O � ? � N� �O> . / ? � 220 N/ / � N 50 N. / > � �N 

2. � > � / ? � / � > �/ � N� / O� / / � / � � > / 

2.1 N� / O� / / . O > / / ? � � / � � > / � > / � O > � > � N� ? N / � / � � > / � / > / / . �/ O/ > � ? � � > � �/ � > / � � / / � N� O 

2.2 . > / > / � N / ? / � / ? � O� � � > / � ? � � > � N� O O� N/ / � Save Once, Auto save file O/ > Append 

2.3 . > / > / � N/ ? / � / ? � O� � O� � > / � / O / � � / > . N � O O� ��> � O > / ? � � ? � � > � 

2.3.1 N/ / � Manual O� O N� ? N / . O / � N� � ? �O / / ? / � ? N � ? � � > � N� O/ O / 

2.3.2 N/ / � Sweep � / O / � � / > � N � O � �N / � 

2.3.3 N/ / � Autoscroll � / O / � � / > � / ? � N� / ? � > 
» al a ala a 1 1 aloo a at 

2.4 . > / > / �� O > / � � Marker N� ? N / / > � > � > / N� > � N/ � > � ? �> � � � � > O� O� N / > �N / � � / > � O � ��> � ? � O > � > / � ? � � > � 
an ay 

/ / ? / / > N� / > > / N N� O 

: SIND VS 
{ | ÿ 

/ � �? N / ... .. � / > �> � � / / / � > / ANTAL... � / / / � > / / � �O / 

(� > . � ? � / � / ? � � > � > � / ? / . N ) (� > . � .� / N� N� ) 



2.5 . > / > / � � ? � N > �/ � . ? � � > � N � O � � ? / N/ � O� � real time N� O 

2.6 . > / > / � � O > � > / � ? � � > � O� � scope, chart, Stacked Plot O/ > XY 

2.7 . > / > / � N/ ? / � � ? � � > � �O / / ? / O� � �? N / � / > / N� . O� O / � N / . � / > / � O > RAM / / ? / Hard disk 

2.8 . > / > / � � ? � � > � � > / � ? O � � N > � > / � � / / � (Template) N� . . > / > / � N� > � O/ > � ? � � > � �/ � > / � � / / � N� O 

N� . N/ N � O / � � ? O � � N > / ? � � / ? O � 
N� Ï + - 2 N N e 9 g Alla 

2.9 / ? � > N / O. � � � ? N N� / O� / / / N > N� / ? N / � � > � � N / � ? � � ? / N� / O� / / � / / � N/ / > � O > O/ O . > � / � O� � > / � O > � > � N/ ? N / N� > � 

� ? � / > N/ N � ? � � > � . ? � � > � 

2.10 . > / > / � � O > � > / � O > � / � � N > � N > � N �/ � . ? � � > � N � O N/ N � O / . � / N > � ? � � N / N� � ? O Peak to Peak Max Min, 

BPM, Area, Value, Standard Deviation, mean, integral 

2.11 N� / O� / / . O > N/ O � / ? � / ? . N / � �/ � � � N/ ? . � (/ > � � / N > 50 � � N/ ? . � ) O/ > � > / � � / / � . O > / / ? � � O > / > � ? . / . ? N O� 

N� / O� / / N� ? . / � ? � 

2.12 . N / � �/ � � � N/ ? . � / ? / ? � O� � � > / � O > � > � � ? N . � ? � . � > � � > / � � / / � � ? � � ? O 

2.12.1 . N / � O� > � O > � > / � � / / � (introduction) 

2.12.2 � > � � / > . � � N � > / � � / / � (experimental objective) 

2.12.3 / ? . � > / > � � / �N (Materials) 

2.12.4 / . / �?�> / � � / / � (Experimental methods), / �> � > . � > / � N / N� / ? N / � / ? / (Set up) / �> � > . 

� > / . / � N� ? . � (Catibration), � > / � ? � � > � �/ � > / � � . / � (Recording) 

2.12.5 � > / / > N� / > > / N �O / / ? / (Data Analysis) 

2.12.6 / > . � > � �/ � > / � � / / � (Data report) �> N � . > / > / � � ? � � > � O/ > � > / � N � � / � O > � / O. � �/ N� O 

2.13 N� / O� / / . > / > / � � ? O � � N > O� � > / � ? � � > � . ? � � > � � N / � �/ � / � > / O / � (Analog) � O > � / � 4 �N / � 

�N / � . ? � � > � � > � > � / / (Digital) � O > � / � 8 �N / � O/ > �N / � � O > � / � (Calculation) O� � > / / ? � . ? � � > � . ? � � > � 

� O > � / � 16 �N / � 

3. / ? / > � � / �N � ? N / > � / O / / � ? � N� / ? N / � / ? / > . � > / � ? � � ? O 

3.1 . > . / ? � . ? � � > � N � � O > (SS2LB) . O > / / ? � / ? � . ? � � > � EMG, EEG, ECG, EOG N� O � � O � / ? � / > / . > / 

� / > / > � 2 N/ � / � O > � / � 2 N. O � 

3.2 O� N � / > N/ O � N� / � (EL503 Electrodes) N� O � . ? N / . O > / / ? � / ? � . ? � � > � N � � O > � O > � / � 1 O� O � (100 �> O � ) 

3.3 O� N � �? � . O > / / ? � N� / ? . / �> / (ELPAD Abrasive Pads) � O > � / � 1 �> � (10 du) 

3.4 / > � � / �N / ? � / ? � . ? � � > � N� �O> � > / N/ / N/ ? . � � / > / > � / / > � > . � / � � / � (SS11LB Airflow Transducer) 

� O > � / � 1 �> � 

3.5 � N / N� N > �> / N� / / N / > � > . (AFT36 Disposable Filtered Mouthpiece) � O > � / � 1 O� O � (10 du) 

3.6 � / > � / � > � � / ? � (AFT3 Disposable Nose Clips) �O> � / � 1 O� O � (10 �> O � ) 

a 
� / / / � > / / � �N / � / / / � > / 

- 0 O N N 1 � 0 ae 
(� > . � ? � / � / > � � > � > � / ? / . N ) (� > . � .� / N� N� ) (� > � �? � . / ? . / ? �> / > � ? � � / N ) 



3.7 / > � � / �N / ? � / ? � � > / N� / ? N . � O� / � � > / � O > N� �O> �/ � �> / / � ? � (SS57LA EDA LEAD Transducer) 

� O > � / � 1 �> � 

3.8 O� N � / > N/ O � N� / � . O > / / ? � / ? � � > / N� / ? N . � O� / � � > / � O > N� �O> �/ � �> / / � ? � (EL507 EDA (GSR) 

Electrodes) � O > � / � 1 O� O � (100 aw 
2° 

3.9 � ? N � � � > N / . / > � �N (SS10L Hand Switch) . O > / / ? � � O > . ? � / ? � / �N (Marking) N/ � > � > / �N / / ? / � > / 

� / � . � / � ��> � O > � > / � � / / � � O > � / � 1 �> � 

3.10 / ? �? � (OUT1A Headphones) . O > / / ? � �? � N. ? . � . ? � � > � � �> � O > � > / � � / / � � O > � / � 1 �> � 

3.11 / > � � / �N / ? � / ? � / > � > / N� O � �/ � / ? / O� � ? N � / > . � > O / (SS4LA Photoplethysmogram (Pulse) 

Transducer) � O > � / � 1 �> � 

3.12 / > � � / �N / ? � / ? � / > � > / �.>. �/ � � / / � / � (SS5LB Respiratory Effort Transducer) � O > � / � 1 �> � 

3.13 / > � � / �N / ? � / > � / .? / > � ? O � �> / / � ? � / / ? / ��> / > . O� (SS6L Fast-Response Thermistor) 

� O > � / � 1 �> � 

3.14 N� / . O > / / ? � / ? � . ? � � > � N � � O > . / / � (GEL1 Hypoallergenic Gel) � O > � / � 1 / / / � 

3.15 N� � . O > / / ? � � > � / > � � / �N (TAPE1 Tape-Single-sided) � O > � / � 1 �> � 

3.16 / > � � / �N / ? � � / > / � ? � (SS19LB Blood pressure Cuff Transducer) � O > � / � 1 �> � 

3.17 / > � � / �N �? � N. ? . � . ? � � > � / ? / O� O/ > Korotkoff sound (SS30LA Electronic Stethoscope 

Transducer) � O > � / � 1 �> � 

3.18 / > � � / �N / ? � O/ � � ? � (SS25LB Hand Dynamometer) � O > � / � 1 �> � 

3.19 . > . / ? � . ? � � > � � / ? N � N� �O> / ? / O� (SS29L Multi-Lead ECG) O� O . O > / / ? � � ? � � > � . ? � � > � 

ECG Leads |, Il, fll, aVR, aVL, aVF / / ? / plus one precordial chest lead V (1-6) � / > / . > / � / > / > � 

2 N/ � / � O > � / � 1 N. O � 
Ï � ¸¸ 9 wv ø¿ ada ^ 2 

3.20 N� / ? N / � � / > � > O � � O / . N� �O> . O > / / ? � � / > � > O � � / O > / N� ? O / N� ? N / � O > � > / / / � (BSLSTMB Biopac Student 

Lab Stimulator) � O > � / � 1 �> � 

3.21 �? O / N� �O> . O > / / ? � � / > � > O � / � > / . N (STMHUM Human-Safe Stimulator 0-100 V) � O > � / � 1 �> � 

3,22 / ? Adapter (BSL-TCI16 BSL interface-BT ^ ^ � � 6_^) . O > / / ? � � N / N� O > / ? / / ? � . ? � � > � N � � O > � N > 

� > / / > / > . / / � �> N� � / / ? / / > � � / �N / ? � . ? � � > � / ? N � O� � > / � � / / � (N� O � N� / / N / ? / / ? � . ? N � �? O / N� > N / N� > / ) 

3.23 1 Adapter (OUT3 BNC n Adapter f) . O > / / ? � � N / N� O > � ? � � ? / � / > � > O � N� �O> O/ � � ? � � O > � O > � / � 1 / ? � 

3.24 / ? Nerve chamber (NERVE2) . O > / / ? � / ? � . ? � � > � N � � O > N. O � � / > . > � � O > � / � 1 ö 

3.25 . > . / ? � . ? � � > � N � � O > N. O � � / > . > � (BSLCBL4B Nerve conduction recording - 2 mm pins) 

� O > � / � 1 N. O � 

3.26 . > . N� � N / N� O > � ? � � ? / � / > � > O � N� �O> N� O > Nerve chamber (BSLCBL2A Stimulator adapter 

cable - 2mm pin) � O > � / � 1 N. O � 

4 ° ³ 4 
/ � �/ ... .. � / > �> � � / / / � > / / � �? / ..., : 20 eee � / / / � > / 

(� > . � ? � / � / > � � > � > � / ? / . N ) (� > . � .� / N� N� ) (� > � �? � . / ? . /? �> FM
 

= { 3
 {



3.27 / ? Needle electrode (EL452 Needle electrode Unipolar 1.5 cm) . O > / / ? � / ? � . ? � � > � N � � O > 

�/ � . ? � / N � � / / � � O > � / � 3 N. O � 

3.28 o Stim Needle electrode (ELSTM2 Stimulator Needle electrode) . O > / / ? � O� O . O > / / ? � 

� / > � > O � � / O > / N� ? O / / / ? / N� ? N / N. ? N / . ? � / N � O > � / � 1 N. O � 

3.29 / > � � / �N / ? � O/ � (SS12LA Variable range Force Transducer) � O > � / � 1 �> � 

3.30 / > � � / �N / ? � � / > / � ? � O� . ? � / N � � / / � (SS13L Pressure Transducen � O > � / � 1 �> � 

3.31 . > . / ? � . ? � � > � N � � O > � / > / � O > � � > � . ? � (BSLCBL8 High-impedance Cable) . O > / / ? � / ? � 

. ? � � > � N. O � � / > . � / > . > � �/ � . ? � / N � � / / � / ? � / > / . > / � / > / > � 2 N/ � / � O > � / � 1 N. O � 

3,32 / ? Adapter (BSL-TCI21 BSL interface-BNC) . O > / / ? � � N / N� O > / ? / / ? � . ? � � > � N � � O > � N > 

� / � - � N > � / / ? / / > � � / �N / ? � . ? � � > � / ? N � O� � > / � � / / � (N� O � N� / / N / ? / / ? � . ? N � �? O / N� > N / N� > / ) 

3.33 / ? �> � Organ bath �� > � 25 mt � O > � / � 1 �> � 

3.34 N� / O� / / � ? N O� O � ? � N� / ? N / � / ? � . ? � � > � N � � O > (BSL Software - Lessons & Pro) � O > � / � 1 �> � 

3.35 �> � � / / � > / N� / / N N� O � � > � Huw 1 N� / ? N / � 

3.36 �> � . O > / / � N� �� > � 1000 VA � O > � / � 1 �> � 

4. N� ? N / � N� N� � > > 

4.1 / ? � � / > � ? � � > � . > � 1 � ? 

4.2 �? O �> . � O / � � O > . N � � ? N / ? / � / > � / � � > / O� O � > � � O > � / � 1 �> � 

4.3 � O / � O. � � / / ? � �> � � > / N� O � � ? / O� � � O > / � N > . � > � N/ � � > � �? O �/ > � / / ? / � ? / O� � � O > / � N > . � ? N �? O �/ > � O� N � � ? O � O� 
al a we + 

� / > N� . N � . N� ? N / � / > N. �� N O� � > / � / > � > / / / ? � � > / �> . O/ > / > N/ / N 

5. � O > / � � . ? � / > � > O/ > � O > / � � . N � / / � 

a � ^ 1 5 ww iar ay . 1 

/ > � > � ? N N. � / � > � O / � N. � / � O > / � � . ? � / > � > N/ N � O / . � / N > 30 / ? � � ? � O� / ? � N. � / / > � > �? �> . � O / � . � / / � .> . O� 

90 / ? � � ? � �?� � > � / ? � / � � > / O� . ? � � > 

6, / / ? � N� � � N O� � > / � > � > / �> � ? � N/ ? / � �O / N. � / 

N� � � N / > � > 

8 4 4 
� / > �> � � / / / � > / / � �? / � / / / � > / / � �O/ 

(� > . � ? � / � / ? � � > � > � / ? / . N ) (� > . � .� / N� N� ) 



7. / � N� > � � � � / > / > � 

N� > � � � � / > / > � O �N � � > � � / > � O > � ? � � � / > / > � we, 2568 O� � � > � � ? � � > / .> � /> � O > � / > � . > .> . � / N O/ > 

N� � N� N/ . ? � ? � � > / N/ ? . � � > / . / � � O > � / > � . > .> . � / N O/ > N� � N� N/ . ? � > / N/ ? . � � > / . / � � N > � / > .? � �N � > / .> � /> � O > � / � 

y f ew ¸ N/ 
4,301,200.00 UTM (/ � > N � / O > � . > / O. � / � > N � � ? � . / � / O / . � > � �O/� ) 

8, � > / / ? � � / > � ? � � / > / �O> / > � � � � / N / � 

/ > . > N/ / > � > / / ? � � / > � ? � � / > / �O> / > � � � � / N / � 1 � ? � ? � �?� � > � / ? � � ? / / > / > � . > / ? . N� O / ? � / / � 
u yo ode ' Vela / = ew � et aly tor � 9° 

N� . �? O �> . � O / � / ? � � ? � � > / �N / / O� / O� O N� O/ O O� O � > / N� O � ? � ? � N�> / .> . O� 7 / ? � � ? � �?� � > � / ? � � ? N� O / ? � O� O � � / > / �O> / > � 

� � � / N / � 

9. � / � � > � O/ > � > / � N > . N� > � 
W 

° Ay ! ø¿ ù» ö v øþ 

�> / > 1 � / � N/ / �? �> . . � / / � � . � > � > / . ? � � > O/ > � �> � / / / � > / � / / � / ? � � ? . � > N� O � / / � / ? � � ? . � > 
� 

N/ ? . � / O / . O/ O / 

10. / ? � / > � N > � / ? � 

� N > � / ? � O/ O � > � O� / ? � / > / O / . / > 0.20 � > � / � N / / ? � 

11. � > / � O > / � � / > . > N/ / > / ? � � / > � ? � � / > / �O> / > � � � � / N / � 
{ 97 ° � yt ¸ + ay ew wat a wy sey 

/ > . > N/ / > � > / / ? � � / > � ? � � / > / �O> / > � � � � / N / � N/ N � O / . � / N > 1 � ? � ? � �?� � > � / ? � � ? / / > / > � . > / ? . N� O / ? � / / � 

N� . �? O �> . � O / � / ? � � ? � � > / �N / / O� / O� O N� O/ O O� O � > / N�O � ? � ? � N� > / .> . O� 7 / ? � � ? � �?� � > � / ? � � ? N� O / ? � O� O � � / > / �O> / > � 

� � � / N / � 

12. � > / N. � / O� > / > � > / �N / / ? / O. � � � / > / � > � N/ O � 

�? O . � O� O/ O �O / / > � > / �N N. � / O� > / / ? / O. � � � / > / � > � N/ O � � O / � O. � � � / > / � > � N/ O � N� O � / > . / ? � / �N / ? � / / N� O � ? N 

. �> � � ? N � > � � N / : � > � � / ? � O/ > � ? . � > � �> / > � . > .> . � / N / / > / > � . > / ? . �/ � O� N � N/ � � ? N 123 / / ? N � ? N 16 ��� / > � / .> � 

� O > � / O� N/ ? / � / O > N. / N/ ? / � � ? � / / ? � �/� O� N � 40000 

N� / .? � � N : 082-3064571, 043-202372 

e-Mail : sc.inbox@kku.ac.th 

Ba 8 / / / vd! 
�? O � � ? O � > / / ? � N/ � . > / O� / ? � � O > � > / . > � � O > . �/ � � > / N. � / O� > / > � > / �N / / ? / O. � � � / > / � > � N/ O � O/ O . > � . > � 

N/ / > / > � > / �N � > / N/ / > � O > � > / �/ � � > � / > � � > / Ae N/ / > 16.30 � . O/ > O� � > / N. � / O� > / > � > / �N / / ? / O. � � � / > / 

aid My � ap ad ao at ait / a é a a �? 

� � N/ � �? O N. � / O� > � O / � N� . N� > � �?N/ O/ > � ? / . ? N � ? N . > / > / � � > � � N / N� O O/ O � �> / > � . > .> . � / / / > / � . > / . �/ � O� � � / > � 
�?N 

� O / . 

a 

/ � �? N / . . � / > �> � � / / / � > / / � �O/..... : DISMAY ave... � / / / � > / 

� y sw ww eam es 

(� > . � ? � / � / > � � > � > � / ? / . N ) (� > . � .� / tle) (� > � �? � . / ? . / ? �> / > � ? � � / N ) 


