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Thesis Advisor Assoc. Prof. Manus Sangworasil
Level of Study Master of Engineering in Electrical Engineering
Acudemic Year 1989
ABSTRACT

This thesis describes the design and construction of the Intensive
Care Unit Monitoring System , used for monitoring the patients. The
Monitoriné Systgm consists of 4 bedside monitors and a central monitor.
Each bedside monitors is placed near a patient’s bed and transmits the
patient’s ECG to the central monitor. The bedside monitor shows the
patient’s EOG on its screen , controlled by deflection yokes in x-y mode
and the patient’s heart rate , respiration rate via LEDs on the panel.
In addition , it will alarm when the heart rate is slower or
faster than the preset rates set by the doctor. In the central monitor ,
there 1is a complex deflection for displays both 4 patients’ ECG and their
heart. rates on the screen. The ECQ tracings occur in the same way of the
bedside monitof but. the heart rates are showed by scanning the raster as in
a television.

This research can serve for the further development of the self
construction of the biomedical electronics instrument. It’s useful in the

domestic industrial production.
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Qﬁn10Q11ugﬂﬁ 3.3 U, uaz U, tiusavpansinivag %ﬁqzﬁdﬂauqﬂﬁuﬁumu%
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3.2.1.2 quiﬂﬁugué ( Autozero circuit )
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4 o i [ 4 o ' i
Q) nImddiaadssnwmiin dunwindhanameniinl  Mldewiatas  Saeasiviaa
vinfiy waemay ¢, Muarwdununie lunamsnddinafiviidas  dw U 1iuassToens

WuLNAWE (inverting amplifier) MangnaTmangdnan Wasniiu

R,/R, = 200K/10K = 20 i1
+YF
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D1
R1 Q1
C1 R2 200K 50K
——-"———0-——'\/\" = p
100u

10K +
-1 D2 % u1 RE -
soK-lt c2
a2 gwu

it 3.5 293 TTueud

§ & ' .
3.2.1.3 N499N1929A40ANIT 50 Hz Wi ( Lowpass filter )
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Y ' P Py ' o a <
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(Third-order lowpass filter) wanaMMMWNTINIBIAMNANED  Henmioms uiidiwadlu
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3.2.2 aTian1Tnala

" o .
3.2.2.1 qqq1a1ﬂqnqﬁun§o 58 KHz ( 58 KHz Oscillator )
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; " Jd
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i - :
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3.2.2.2  N3TIHHAIMUANAINNTEUAFRY ( AC Differential Amplifier )
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3.2.2.3 Qﬂﬂﬁzuﬂﬁﬁuﬁ 58 Kliz . ¢ 58 Kllz 'Tune Ampliflier )
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3.2.2.4  W9UENA0EY ( Demodulator )
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Iaad @, fwihdiiuaeriiied  Tosd R, i luid dfmiaes c, FviiTa
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3.2.2.5 29awmadud ( Clamp circuit )
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3.3.1  amlszanainnw i la
3.3.1.1 ngdFuswiediym ( Amplifier )
TN wNzEaaaw lwiidia e iRl auiewa s vimenastlan Hunea s ludwea 1y 3

fagatFumuednnald 2 e R,, fwiinulinsinisasns 129193738080 LundL e

. . 3 ¢ i
(inverting amp) Tazdl sw_ 1iuadndiRanminanasigaiuaesnmaniv

+av
R34
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a N baa SW1 R32
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910 3.14 2vaviFumedn

3.3.1.2 293T48NAAUW QRS ( QRS Discriminator )

gﬂﬁ 3.15 NITWANARU QRS

Tun1guraninganaTs fiuaasiala lﬁﬂﬁ?i%ﬁﬂﬁﬂu 1 TauReavitind 1 Qndetﬁw1ﬂ
T e il (Saudesadaly  Tamavans  1HwneaTnTasdavennd
(bandpass filter) vilavanedy QRS Tanailigeum 17 Hz uazemu T SennwEUsENm
5-10 Hz %Qﬂﬁaﬂ1nqﬁﬁﬁﬁiﬂiﬂﬂﬂﬁﬁﬂﬁﬂuﬁuﬂﬂLﬂﬂﬂgu QRS aanANANL T 1ﬁﬁqqqaiqugﬂﬁ
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3.3.1.4 QQQiuﬂaQﬂ?ﬁuﬁlﬁuﬁﬂﬂﬁ1ﬂﬂﬁ ( Frequency to Voltage Converter )
winngaasnautasaa i Suitnan vl ﬁanﬁjnﬂdﬂLaﬁanaqﬁnmﬂ1uﬂq1u 1 A
vianmasiiad  Tesliiadiiannuntnea e ﬁ@gﬂﬁ 3.17 U THEENTEAMMMNATL ARE DAY
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W = meananitenasiag (ms)
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War W = 200 nS LT WITaRIAIR AT ae V_ Ruliasinagiiunasiia 1A lE H9mngN
3.1 anwue e Huate ﬁquamqﬁnunﬁﬂﬂ1ugﬂﬁ 3.18
29379 i lunsutiasdaaain hitnan Twil uﬂm@1u3ﬂﬂ 3.19 ienaueia Ty

Q aQ . $ o 1Y) <
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aIeR 3.1
#3119 Buzasiin s T A
(a¥e/uih (ms) )
20 3000 0.67
40 1500 1.33
80 1000 2
80 750 2.67
100 800 3.33
120 500 4
140 428.57 4.67
160 375 5.33
180 333.33 6
200 300 8.67
220 272.72 7.33
240 250 8
260 230.77 8.67
280 214.28 9.33
300 200 10
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3.3.2 amnshksuaiagnang 13
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wr s P
3.3.2.1 a7iWivaT uasnanadaw ( Buffer and Amplifier )
agin WM T UM N mv‘ngmm opto-coupler UazmataRIANMLLNRLLWE
Y 2 ar g 1 ar < o '
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3.3.2.2 2VATRTIRUzAnIMLAEHAGaNYTAYAAN ( Peak and Valley Detector )
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3.3.2.3 WITAWAN ( Frequency Multiplier )
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3.8.1 2v3uilay hihngeusdsiy 220 v i ihneudeses 20 vV ( AC to DC
Convertor )
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