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ELECTRIC CUT/COAGULATION

Mr. PAITOON JUMPAJEE
Mr. CHINAPAT N. (Adviser)
2™ Semester, Educational Year 1997
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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 COAGULATION  AND 500 kHz MODULATED WITH THE 35 kHz
SIGNAL FOR SPRAY COAGULATION WHICH GENERATING BY 2 MHz CRYSTAL

AND DEVIDER FREQUENCE DOWN TO 500 kHz WITH 1.C CD 4047
IN THE FRONT END USED HALF BRIDGE CONVERTOR SWITCH FOR HIGH

POWER AT HIGH FREQUENCY AND HIGH VOLTAGE IS GENERATED BY MEAN
OF STEPPING UP TRANSFORMER
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Standard Wire Guage Table
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SW.G.| I, (MiL )|nrad 2000ug31. 2goouau1'l, s000ugl. |3500u8uT. socousl.
1 300 08706 |141.2. |16 212, 241.5  |283
' 289.3 0.0657. | 131.4 F164.1 197 41 230 262.8
2 4276 00598 | 119.6 * |149.5  [179.4  [209 239.4
257.6 0052 | 104 130 156 192 208
3 252 0.0459 | 99.8 124.8  |149.7 1745  |199.6
4 232 0.0425 |85 106.2 i271.5- |148.8 |10
229.4 0.0413 |82.6 . |103.2° [123.9  |144.5  165.2
s 212 ° 0.0352 | 70.4 88 105.6 123.1 140.8
204.3 0.0328 - [ 65.6- 75.5 98.4 114.8 131.2°
.6 192 0.0289 |57.8 72.25 86.'7" 101.2  |115.6
181.9 0.02599 | 51.98 | 64.9 77.97 51. 103.9
7 176 0.02433 | 48.66 | 60.7 72.9 85 “.5
162 0.02073 | 41.5 52.4 62.25 |73.25 1863
8 10 0.02014 | 40.28 50.4 .42 | 70.5 8¢.56
144.3 001633 | 32.78 | 40.98 [49.17  |57.3 €5.5€
3 124 C.0183 | 22.6 40.75 |48.9 |s7 65.2
128.5 0.013 25 32.5 29 46.5 52
10 12 0.01287 | 25.74 | 32.2 38.71 45 51.45
1 516 0.01673 | 21.16 25.45 31.74 37 42.32
114.4 0.c1c2¢ | 20.58 25.75 %0.87 36 41.16
12 124 b.0C5s | 17 21.25 | 25.5 29.75 |34
191.9 0.0081=8| 16,316 | 20.04 24.474 | 28.55 | 32.632
13 52 0.60664 | 13.28 | 1646 19.92 | 23.2 26.56
90.7 0.00646 | 12.93 16.15 19.28 22.6 25.84
14 30 0.005027 | 10.054 | 12.58 [ 15.081 [17.6 20.018
15 72 _|o.o04c72] 8.4 i9.2 12,22 |14.24 | 16.29
64.1 0.06329 | G.58 9.65 ° [9.87 11.5 13.16
a6 64 0.00%217| 6.43 8.05 9.£5 11.3 12.87
*57.1 0.00256 | 5.12 6.4 7.63 3.96 9.24
17 56 0.002463| 4.9 6.16 7.39 8.82 8.85
50.8 0.002028| 44036 5.05 o 6.054 7.05 8.052
18 48 0.00i810| .02 4.52 5.44 6.34 7.2;3
45.3 [0.00161 | 3.22 4.025 " |4.83 5.64 6.44
40-§ ) 0.001276 | 2.544 3.18 3.816 4.45 5.088
19 ) 0.001257 | 2.52 3,14 3.77 4.4 5,02
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20 36 lo.oot018] 2. 2.55  [3.05 |56 ls.06s

-1 5. 0.001013 [2.026 . [2.535  [3.039" [3.55  |a.052

21 —1°32 0.C00804 | .61 2.01 2.41 2.81 3.21

28.5 © 10.000636 | 1.276 | 1.595 1.914  [2.235  |2.552
22 28 0.000615 1.23 1.54 1.841 2.15 2.46 .
25.3 0.620504 | 1.01 1.257 15715 1,76 2.1
23 2 €.000452 | 2.505 1.13 1,559  [1.58  l1.82
22.6 0.0004 |C.838  [1.0C2 1.2057  |1.405  |1.6776

24 22. 0.00038 |0.761  |0.95 1.14 1.35 1.0

25 20 ' |0.000314|0.628 {0.786 |o0.54 1.1 1.25
- 2 18 0.0002545 6.509  10.636  {0.76  [0.59  |1.01

17.9 0.00025 |0.503  |0.623  |0.7545 [0.58  |1.0

21 | 16.4 {o.00621 o0.425 [o.528. lo.654  [0.739 lo.8ss

15.9 0.000199 | 6.3576  [0.4955 |0.5388 {0.(35 [0.795

28 f14.8 0.0c037 |0.344  |0.43 0.516  [0.601 |0.69
14.2 0.000156 | 0.32 0.357 "{0.47 0.55  10.62

-+ 29 13.6 0.000145 [ 0.291 0,763 0.436 . 10.508 |0.531
12.6 0.059125 | 0.25 0.3125 [0.375  |0.4575 [¢.5

30 12.4 0.00012 | 0.241  [0.302  [0.362 = l0.428 |o0.483

31 1136 0.000105 | 0,212  ]0.264 31 0.37 p.42

' 11.3 0.000055 | 0.2 0.2 0.3 0.343  [0.4024

32 10.8 0.0000910.183  [0.229* l0.278  [0.32  |0.365

53 10 0.000078 | 0.157  |0.196  [0.235 o.215 [0.314

34 9.2 0.000066 { 0.133 0.166 0.2 (0,233 |0.266.

8.9 0.000062 | 0.1244 [0.155. [0.186  [0.2175 [0.2488

35 8.4 - 0.000055 | 0,111 0.139  [0.176 (0,194 [0.22

8 0.00005 | 0.105 0.1255 [0.1507 [0.174 [0.21
36 7.6 0.000045 | 0.0907 | 0.113 0.138 0.158  [0.181
7.1 |o.000039] 0.07937 [0.089 |o0.119 0.138  |0.158
6.8 0.000036 | 0.0726 |0.0908 |0.101 0.127 [0.145
6.3 0.000031 | 0.0624 |0.078 [0.0936 {0.109 |o.1248




Specifications CA1524, CA2524, CA3524

Absolute Maximum Ratings

Input Voitage (Between V,y, and GND Terminals). ...........

Operating Voltage Range (Vyy 1o GND)
Output Current Each Output:
(Terminal 11, 12-0r 13, 14)

Oulput Current (Reference Regulator). .

Osclllator Charging Current

Thermal Information

Thermal Resistance 848

Plastic DIP Package .......coovvvenvnnnneenen 100°CW
Device Dissipation

UploTam425%C. ot iiiieieiiiniiennranncnns vee. 1.25W

Above Ty = +25°C.......... «+«..Derate Linsarly at 10mW/C
Operating Tomperature Range . ............... -55°C 10 +125°C
Storage Temperature RANGE. .. ..o eevennnn.. -65°C to +150°C
Lead Temperature (During Soldering) .

Al distance 1/18 1 In. (1.59mm $0.79mm)

+265°C

fromcasefor 10s Max. ......coviieienvenrnennanas

CGAUTION: Stresses above those kisted in "Absclule Maximum Ratings® may cause permaneni demape lo the device. This Is s siress only rating and cperation

of the device at these or any other conditions sbove those indi

of this specificabon Is not implied,

d in the operas

Electrical Speclfications T, = -55°C to +125°C for CA1524, 0°C 1o +70°C for the CA2524 and CA3524; V4 = 20V and
{ = 20kHz, Unless Otherwise Stated.

CA1524, CA2524 CA3524
PARAMETER TEST CONDITIONS MIN [ TYP ] Max { mIN ] TP l MAX | UNITS

REFERENCE SECTION

Output Voltage 48 5 5.2 4.6 5 5.4 v
Line Regul;ﬂon V4 =81o 40V . 10 20 - 10 30 mv
Load Regulation I = 0 fo 20mA - 20 50 - 20 50 mv
Ripple Rejaction { = 120Hz, T, = 25°C . 66 2 - 66 - db
Short Circult Current Limit Vrer =0, Ty = 25°C . 100 - - 100 . mA
Temperature Stabikity Over Operating Temperature - 0.3 ] - 0.3 1 %

Range

Long Tarm Stabliity Tpo=25°C - 20 - - 20 - mVikhr
OSCILLATOR SECTION

Maximum Frequency Cr = 0.001uF, Ry » 2KN - 300 . - 300 - kHz
nitlal Accuracy Ry and Cy Constant - 5 - - 5 - %
Voltage Stabliity V4 = 8 to 40V, T, = 25°C - - 1 - > 1 %
Temperature Stabllity Over Operating Temparature - - 2 - - 2 %

Range :

Output Amplitude Terminal 3, T, = 25°C - 35 - . 3.5 - v
Output Pulse Width (Pin 3) Cy = 0.01pF, T, = 25°C - 0.5 - - 0.5 - ps
Ramp Voltage Low (Note 1) Pin7 - 0.6 - - 0.6 - v
Ramp Voltage High (Note 1) Pin7 - 3.5 - - s - v
Capacitor Charging Current Range Pin 7 (5-2 VgeVRy 0.03 - 2 0.03 - 2 mA
Twming Resistance Range Pin6 18 = 120 | 18 - 120 kQ
Charging Capacitor Range Pin7 0.001 - 0.1 ]0.001 - 0.1 uF
Dead Time Expanslon Capachor on Pin3 100 - 1000 | 100 - 1000 pF
Pin 3 (when a smali osc. cap Is used)

ERROR AMPUFIER SECTION
Input Offsat Voltage Vou = 2.5V - 05 5 - 2 10 mv
Input Blas Current * Ve = 2.5V - 1 10 - 1 10 pA
Open Loop Voltage Gain 72 80 - 80 - dB
Common Mode Voltage Ta =25°C 1.8 - 3.4 1.8 - 3.4 v
Common Mode Rejection Ratio Tp=25°C - 70 - - 70 - a8
Small Signal Bandwidth Ay = 0dB, T, = 25°C - 3 . - 3 - MHz




Specifications CA1524, CA2524, CA3524

Electrical Specifications T, = -55°C to +125°C for CA1524, 0°C to +70°C for the CA2524 and CA3524; V+ = 20V and
f = 20kHz, Unless Otherwise Stated. (Continued)

CA1524, CA2524 CASS24
PARAMETER | TEST CONDITIONS MIN [ TYP | MAX | MIN | TYP | RAX UNITS
Output Vollage T, =25°C 0.5 - 38 0.5 - as v
Amplifier Pole . - 250 - - 250 - Hz
Pin 9 Shutdown Current External Sink - 200 - - 200 - pA
COMPARATOR SECTION
Duty Cycle % Each Output On 0 - 45 0 - 45 %
Input Thveshold Zero Duty Cycle - 1 - - 1 - v
input Threshold Max. Duty Cycle - 35 - - 3.5 . v
Input Bias Current . 1 . . 1 - HA X
CURRENT LIMITING SECTION
Sense Voltage for 25% Output Duty Terminal 8 = 2V with Error 180 200 210 180 200 | 220 mvV
Cycle Amplifier Set for Max Out,
Tp=25°C
Sense Voltage T.C. - 02 - - 02 - mV/°C
Common Mode Voitage . -1 - +1 -1 - +1 v
Roliofl Pole of R51 C3 + Q64 . 300 - - 300 - Hz
OUTPUT SECTION (EACH OUTUT)
Collector-Emitter Voltage 40 - . 40 - - v
Colisclor Leakage Current Vee = 40V . 0.1 50 - 0.1 50 HA
Saturation Voliage V+ = 40V, Ic = 50mA . 0.8 2 . 0.8 2 v
Emitier Output Voltage V+ = 20V 17 18 . 17 18 . v
Rise Time Re =2KQ, Ty = 25°C - 02 - - 02 - ps
Fall Time Rg = 2KQ, Ty = 25°C - 0.1 - - 0.1 - (]
Total Standby Current: (Note 2} lg | V+ = 40V - 4 10 . 4 10 mA
NOTES: High
1. Ramp voltage &t Pin 7  Low where 1= OSC perlod In microseconds

itd t & RyCy with Cy In microfarads and Ry in ohms.
Output frequency at each output transistor is hall OSC frequency when each output Is used separately and is equal to the OSC frequency
when each output Is connected In parallel.
2. Excluding osclliator charging current, error and current limit dividers, and with outputs open.
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