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ABSTRACT

THIS ELECTRIC CUT/COAGULATION IS A DEVICE USED IN SURGERY. THE
DEVICE PROVIDES HIGH VOLTAGE AT THE FREQUENCY OF 500 KHz FOR CUTTING
AND CONTACT COAGIjLAT'ION AND 500 KHz MODULATED WITH THE 35 KHz SIGNAL
FOR SPRAY COAGULATION

IN GENERATING THE 500 KHz AND 35 KHz THE TIMERS TLCS55CP ARE
EMPLOYED AND WIRED UP AS ASTABLE MULTIVIBRATOR

HIGH VOLTAGE IS GENERATED BY MEAN OF STEPPING UP TRANSFORMER
WHOSE PRIMARY WINDING IS DRIVEN BY THE POWER TRANSISTORS 2SC1579
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232 msdfulgnesesamiiiaild 1e.4. sss
2v50zetiaiiafil] Duty cycle 50 % AT (50 % Duty cycle Astable) fin t, = 0.603
Ca(R, + Rg) UAZ 1, = 0.693 C,R, M3fiszimualil Duty cycle voq V, 1M 50 % ﬂaﬁaﬂn t,
= 1, eguineumsedeaudasziiui s Tonaihy 1 1ine s R, lildTauiugud sufise
dealdinniinnisde laTeaTlafumadunseuad C, Wlumsimnlszquazmenlszy Swaaely
27 @)
fmuald R, =R, @ung1 2.7 )
e C, fulssynssuaszi R,, D, C, dnfuauns t, Ao
t, = 0.693C, R,
uaziile C, muﬂszqnséumzw’m D,, Ry, 11 7 (discharge) v04 10.5. 555 @
Yuaums t, fiD
t, = 0.693C, R,
il R, =Ry sty t, = t, i1 Duty cycle = 50 %

M351U5uA Duty cycle WesHannIoyfus Duty cycle Y83 V,, ¥0919350saqiauiiaf 14
To.3. 555 uamadag 2.7 (© Taomsmindadummul$usdressuing R, llag R 1Au st
R, = (R, + Ry UIaZ R, = R, +R)
s t, = 0.693C,R,
= 0.693C,R, +R,)
WaT 4, = 0.693C,R,
= 0.693C,R, +R,)
T

o+ t, (He9zaed)
; .. Duty cycle = t/T X 100 %
M31l3u1 Duty cycle veaami A Tasmsfumdadmmmlium1d fegsenig R,
uag R, A3l 2.7 (¢)

2.4 Mynuneutlas
24.1 wieuaaoninn (T3)  winaveassilLRsnsuAgIgAvemIloutasTideans
} 4 ]
Aevadmiumsdansesuuuduiaaiil) Aeemsusadutlseuna 500 Vp-p uagnssuagage

Uszanar 300 mA mu-lm'ci"miumsmmumﬂsuwﬂnz) ApamsussulszIg 1300 Vp-p Hag
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10

Current
Diemetsrover cemacly n
. i ] mi P
“__lmhtum (inches) circular per 1000 besed on
AWG Min. Maz. mél area ft 1000 ¢.mJA AWC

8 0.130 0.133 16510 0.6281 16510 8

9 0.116 0.119 13090 0.7925 . 13090 9
10 0.104 0.106 10380 0.9985 10380 10
1 00028  0.0948 8230 1.261 8226 11
12 0.082  0.0847 6530 1.588 6520 12
13 0.0741 0.0757 5180 2.001 5184 13
14 0.0667  0.0682 4110 2.524 4109 14
15 0.0595 0.0609 3260 3.181 3260 15
16 0.0532  0.0545 2380° 4.020 2581 16
17 0.0476 0.0488 2050 5.054 2052 17
18 0.0425 0.0437 1620 6.386 1624 18
19 0.0380  0.0381 1290 8.046 1289 19
20 0.0340 0.0351 1020 10.13 1024 20
21 0.0302 0.0314 812 12.77 812.3 21
22 0.0271 0.0281 640 1620 640.1 22
23 0.0244 0.0253 511 20.30 510.8 23
24 0.0218 0.0227 404 25.67 404 bZ3
25 0.0195  0.0203 320 32.37 3204 25
26 0.0174 0.0182 253 41.02 252.8 26
27 0.0157 0.0164 202 51.44 201.6 o7
28 0.0141 0.0147 159 65.31 158.8 28
29 0.0127 0.0133 128 81.21 127.7 29
30 0.0113 0.0119 100 103.7 . 100 30
31 0.0101 0.0108 79.2 130.9 79.21 31
32 0.0091 0.0098 64 162 64 32
33 0.0081 0.0088 504 205.7 50.41 33
M 0.0072 0.0078 39.7 261.3 39.69 M
35 0.0064 0.0070 314 330.7 31.36 - 35

U7 2.8 uanamiudeyavesawi ldiumdeula

242 wisladmimaslasines 12  wlowdas T2 9zdeesenszumud
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devamnsosionszuageqa’ld 333 faduoud dmiuuseduvanaogivendoutlas T2 Aeq
gawodisefloulyifuaes FavzWimguo Brewilssnnasorsusnavews i ldTae
midfunszumuavemsudmnesmalasvied dmualdussduvanrogiqeqaidly 40
vpp dmiumaiundeuas 2 Munueslsiiuy BI 30 Feermnsodssanasnnum
winrdndgegaldTaonsnSoudouiuiinthdavewnu B 30 Sefdwidy 1 MIN
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CORE TYPE A, (cm?) A, (cm®) V,(cm’) ¢ (mm)

ETD 34 0.971 1.220 7.64 78.6
ETD 39 1.250 1.740 11.50 92.2
ETD 44 1.740 2.130 18.00 103.0
ETD 49 2.110 2.710 24.20 114.0

ETD
CORE TYPE A, (cm®) A, (cm®) V, (cm’) ¢, (mm)
EE 20/20/5 0.31 0.35 1.34 43.0
EE 30/30/7 0.59 0.78 4.00 66.9
EE 42/42/15 1.82 1.78 17.6 97.0
EE 42/42/20 2.36 1.78 23.1 97.4
EE 42/54/20 2.36 2.40 28.8 122.0
EE 42/66/20 2.36 3.40 34.5 143.0
L__.l I__l ' EE 55/55/21 3.54 2.50 43.1 123.0
’ EE 55/55/25 4.20 2.50 52.0 123.0
EE 65/66/27 5.32 3.93 78.2 147.0
EE
CORE TYPE A.(cm®) A, (cm?) V, (em®) !, (mm)
— El 19 0.24 0.517 0.950 39.6
El 22/19 0.41 0.44 1.630 39.3
EI 25/19 0.42 0.819 2.02 48.6
EI 28/20 0.85 0.725 411 48.4
El 30/26 1.11 0.791 6.45 58.1
El 35/29 1.21 1.36 8.18 67.6
El 40/35 1.48 1.08 11.3 76.9
| El 50/42 2.30 1.7 21.8 94.8
El 60/44 2.48 2.94 27.2 109.7
El ..
A, = nanuimhAaununalsh
A, = umm'{uﬁtiﬂnﬁ'uunmauﬂuunuﬁu
V. = USumsasunuiadlss

ssuzmadurandusitnanluumanaTlsd

a™
1]

7U% 2.9 ugrasdrsdnvuaveunues 15wy EE ELETD



B (Gauss)
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1500 k \\\
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900 N N
800 ~DY 2
700 \1 3
600
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400
300
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Al f (KHz)
awrnunuiNasled : (1) ETD 34
) ETD39 )
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(4) ETD49
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Snusouumlgugll = (70x10°) / (4.44x150x500x10°x1.11) = 19 50U

SnauseuvAnAegil = Ennuseuvailgugil x ussduvaniogd) / ussduvalgugd

= (19x40)/70 = 11 SOV
diedmualirnnumnniunszualuaianewnadi 300 21dvmnenianswnivesani
= ‘3 ) A L.
iy 300x333x10° = 99.9 weigmidad Fewsetuatawed 30 AWG
) a -3
nasualuvadgugiivsiiu  p=NsxIs)/Np = (11x333x100)/19 = 192 mA
= ‘3 = A L.

w2 ldvnaatanewnsvesvagugiidu 300x192x10° = 57.6 ioigaIsias  FeAsafy
MAes 32 AWG
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3.1 Block Diagram

1V}
.
=h.

l 220 V. l
Power
CONTROL Foot Switch Supp]y
Switched 12 V. 6V 12V 70V.
500 KHz 35 KHz Audio
Oscillator Oscillator
Active electrode
y
Mixer & Driver - Power Transformer's D
Preamplifier Amplifier Amplifier winding
selector _’|——|

Neutral Electrode

o 4
3.1 Block Diagram HAINININUUYDIUATOY
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MAKRUIIN

| BU 1 CONNECTING SOCKET
BU2  |CONNECTING SOCKET
BU3  |CONNECTING SOCKET
C1 CAPACITOR 100 uF 25 V.
c2 CAPACITOR 470F 50 V.
C3 CAPACITOR 470F 50 V.
Cc4 CAPACITOR 1uF 50 V.
(o CAPACITOR 0.1uF 50 V.
ce CAPACITOR 0.022 uF 50 V.
c7 CAPACITOR 10nF  50V.
C8 CAPACITOR 68pF 50 V.
Heo CAPACITOR 10nF 50 V.
C 10 CAPACITOR 10nF 50 V.
ci1 CAPACITOR 10nF 50 V.
c12 CAPACITOR 470F 100 V.
ci13 CAPACITOR 10nF 50 V.
C14 CAPACITOR 25nF 500 V.
c15 CAPACITOR 2.5n0F 500 V.
C16 CAPACITOR 25nF 500 V.
c17 CAPACITOR 047 uF | 500V
C18 CAPACITOR 10nF 500 V.
C19 CAPACITOR 36nF 500 V.
C 20 CAPACITOR 36nF 500 V.
c2l CAPACITOR 22nF 250 V.
DI-D4 |BRIDGE RECTIFIER
D5-D8  |BRIDGE RECTIFIER
D9-DI2 |BRIDGE RECTIFIER
D 13 DIODE 1N4148
D 14 DIODE 1N4148
D15 DIODE 1N4148
D 16 DIODE 1N4148
D 17 DIODE 1N4148
D 18 DIODE 1N4148
D19 DIODE 1N4148 -




D 20 DIODE 1N4148
D 21 DIODE NS300§
D22 DIODE NS3008
D23 DIODE MRF100
K1 RELAY 6V
K2 RELAY 12V
L1 CHOKE 70mH
LED 1 LED
Q1 TRANSISTOR 2N2222A
Q2 TRANSISTOR 2N2222A
Q3 TRANSISTOR 2N2222A
Q4 TRANSISTOR 2N2222A
Qs TRANSISTOR G517

1|1Q6 TRANSISTOR 2N3440
Q7 TRANSISTOR 2N4033
Q8 TRANSISTOR 2N2219
Q9 TRANSISTOR 2N6123
Q10 TRANSISTOR 2N6125
Q11 TRANSISTOR 2SC1579
Q12 TRANSISTOR 2SC1579
Q13 TRANSISTOR 2SC1579
R1 RESISTOR 470 Ohm |05 W
R2 RESISTOR 560{Ohm |05 W
R3 RESISTOR 680/Ohm |0.5 W
R4 RESISTOR 150|Ohm [0.5 W
RS5 RESISTOR 47K Ohm |05 W
R6 RESISTOR 47K Ohm |05 W
R7 RESISTOR 33|0Ohm |05 W
RS RESISTOR 33K Ohm |05 W
R9 RESISTOR 100{Ohm {05 W
R 10 RESISTOR 39K Ohm |05 W
R 11 RESISTOR 100K {Ohm |05 W
R 12 RESISTOR 100K (Ohm |05 W
R 13 RESISTOR 10K Ohm |05 W




R14  [RESISTOR 270[0hm |05 W
R15  |RESISTOR 56K |[Ohm [05W
'|IR16  |RESISTOR IK |ohm |05W
R17  |RESISTOR 10K |Ohm [05W
R18  [RESISTOR 270/0hm [0.5 W
R19  [RESISTOR IK  |Ohm |05W
R20  [RESISTOR 47K  [Ohm [1W
R21  |RESISTOR 680[Ohm 0.5 W
R22  |RESISTOR 22K |Ohm {05 W
R23  |[RESISTOR 560{0hm |5 W
R24  [RESISTOR 10K [Ohm |5W
R25  |[RESISTOR 6.8/0hm |10 W
([R26  |REsISTOR 6.8/0hm |10 W
R27  |RESISTOR 10/Ohm [0.5 W
R28  [RESISTOR 22(0hm |10 W
R29  |[RESISTOR 10/Ohm |0.5 W
R30  |RESISTOR 22/0hm |10 W
R31  [RESISTOR 39K |Ohm |5W
S1 PUSH BUTTON SWITCH
s2 MAIN SWITCH
T1 POWER TRANSFORMER
T2 DRIVE TRANSFORMER
T3 OUTPUT TRANSFORMER
Ul IC TL C555CP
U2 IC TLC 555CP
U3 IC TLC 555CP
U4 IC LM 555
Us IC 7812
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