
Q4

BC550C

Q3

BC550C

R3

300R

R4

300R

R7

3k

R9

200k

R6

300R

Q5

BC560C

Q6

BC560C

Q8

BC550C

Q9

BC560C

Q10

BC550C

Q7

BC560C

Q11

BC550C

Q12

BC550C

R5

300R

Q23

2SC3503

Q22

2SC3503

Q21

2SC3503

Q20

2SC3503

Q19

2SC3503

Q18

2SC3503

R18

270R

R19

1K8

R17

100R

C2

22pF

Q15

BC560C

Q16

BC560C

Q17

BC560C

R12

300R

R13

300R

R14

3k

R15

100R

R16

1k

Q13

2SC3503

Q14

BC550C

R10

200k

R11

15R

R2

300R

Q1

BC560C

Q2

BC560C

R1

300R

R8

20k

START UP

SERIES PASS

CURRENT

LIMIT

+5V

Q25

BC560C

Q27

BC560C

Q28

BC560C

Q29

BC560C

Q30

BC560C

Q34

BC560C

Q32

BC560C

Q33

BC560C

Q35

BC560C

R28

300R

R22

100R

R23

1k

R24

100R

R25

1k

Q31

BC560C

R26

100R

R27

3k9

Q37

BC550C

Q36

BC550C

C3

3n9

R31

2k

R30

3k

R29

3k

Q38

BC560C

R32

3k

C4

100nF

Q39

BC560C

Q40

BC560C

R34

1k

R33

36k

C5

100nFQ41

BC560C

R35

1k

Q46

BC560C

Q45

BC550C

Q42

BC560C

R36

68R

Q48

BC550C

Q47

BC550C

R39

100R

R40

100R

R42

200R

Q49

BC560C

Q50

BC560C

R41

200R

R44

200R

Q51

BC560C

Q52

BC560C

R43

200R

Q53

BC550C

Q54

BC550C

Q57

BC560C

Q56

BC550C

R45

1k

Q43

BC560C

R37

1k

Q55

BC550C

Q44

BC560C

R38

240R

Q59

BC550C

Q58

BC550C

R46

200R

R47

200R

Q73

BC560C

Q71

BC560C

Q72

BC560C

Q74

BC560C

Q76

BC550C

Q75

BC550C

R59

300R

R60

300R

Q65

BC560C

R53

100k

Q66

BC560C

R54

10k

Q67

BC560C

R55

100k

Q77

BC560C

Q78

BC550C

Q79

BC550C

R62

47k

Q68

BC560C

R56

100k

Q69

BC560C

R57

10k

C7

22pF

Q82

BC550C

Q81

BC550C

R64

100R

R65

100R

Q70

BC560C

R58

1k4

Q80

BC550C

Q97

BC550C

R63

100R

+5V +5V

Q91

BC560C

Q89

BC560C

Q88

BC560C

Q90

BC560C

Q92

BC550C

Q93

BC550C

R72

300R

R71

300R

Q94

BC560C

Q95

BC550C

Q96

BC550C

R73

47k

C9

22pF

R74

100R

Q83

BC560C

R66

10k

Q84

BC560C

R67

100k

Q85

BC560C

R68

100k

Q87

BC560C

R70

100k

Q86

BC560C

R69

10k

C8

470nFQ63

BC560C

Q64

BC560C

R52

1k

Q60

BC550C

Q61

BC550C

Q62

BC550C

R51

680R

R50

3k3

+5V

R48

10k

+5V

R49

240k

C6

10nF

VCC

+5V

R61

100R

ERROR AMPLIFIER #1

(VOLTAGE CONTROL)

ERROR AMPLIFIER #2

(CURRENT CONTROL)

"OR"

SAWTOOTH OSCILLATOR

SECTION

DEAT-TIME CONTROL AND

PULSE-WIDTH COMPARATOR

SECTION

VCC

5V REFERENCE VOLTAGE REGULATOR SECTION 

R80

1k2

R79

150R

R78

10k

R77

1k
C11

100pF

RV2

100R

+5V VCC

C1

220uF

35V

R75

30k

R76

1k

C10

470nF

D1

1N4148

+5V

1A

2A

31C

3A

30C

4A

29C

5A

28C

6A

27C

7A

26C

8A

32C

9A

25C

10A

24C

11A

23C

12A

22C

13A

21C

14A

20C

15A

19C

16A

18C

17A

17C

18A

16C

19A

15C

20A

14C

21A

13C

22A

12C

23A

11C

24A

10C

25A

9C

32A

8C

26A

7C

27A

6C

28A

5C

29A

4C

30A

3C

31A

2C

1C

P1

DIN41612

64 PIN TYPE C

VCC

GND

GND

+PWR

+PWR

PWM OUT

PWM OUT

CURRENT SENSE (-)

CURRENT SENSE (-)

CURRENT SENSE (+)

CURRENT SENSE (+)

VOLTAGE SENSE

EDUC16: 16-BIT STORED-PROGRAM DIGITAL COMPUTER SYSTEM

GLEN KLEINSCHMIDT SEPT 2014

SWITCHMODE REGULATOR CARD

BASED TO THE GREATEST PRACTICAL EXTENT ON THE INTERNAL CIRCUITRY OF THE TL494  INTEGRATED

CIRCUIT, AS REVEALED IN TEXAS INSTRUMENTS APPLICATION NOTE SLVA001D.

CALIBRATE

20 A CURRENT

LIMIT

R81

3k

R82

750R

RV3

500R

VOLTAGE SENSE

CALIBRATE

15V  OUTPUT

VOLTAGE

SOFT START

(3) FEEDBACK

(2) 1IN+

(1) 1IN- (15) 2IN-

(16) 2IN+

(5
) 
C
T
-S
A
W
T
O
O
T
H

(4) DEAD-TIME CONTROL

(12) VCC

(14) REF

Q24

BC560C

Q26

BC560C

R21

100R

R20

3k6

(6
) 
R
T

* Q18 THROUGH Q23 THERMALLY BONDED

* * * *

* *

RV1

500R

CALIBRATE

+5V


