
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100-1013

MIKADO ANALOG SEQUENCER-BOARD 2

A

1 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

DIVIDERS

dividers

MASTER CLOCK

master clock

AUX

misc

LOGIC

logic

LOGICSWITCHES

LOGICSWITCHES



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100-1013 A

BINARY DIVIDER/PROG DIVIDER

2 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

S3
S2
S1
S0

DIV0
DIV1
DIV2
DIV3

DIV0
DIV1
DIV2
DIV3 DIV1

DIV2

DIV3

NDIV1

NDIV2

NDIV3

S0

DIV0
NDIV1
NDIV2
NDIV3

S1
DIV1

NDIV2
NDIV3

S2
DIV2
NDIV3

S3
DIV3

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

D4

1N914

U3E

74HC14

11 10

U7B

74HC20

9
10

12
13

8

R4

100K

D3

1N914

U6

74HC161

3
4
5
6

7
10

2
9
1

14
13
12
11
15

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

RCO

D5

1N914

R1

1K

D6

1N914

U1E

74HC14

11 10

U38B

74HC109

14

12

13

10

9

11
15

J

CLK

K

Q

Q

P
R

C
L

U3A

74HC14

1 2

U8B

74HC10

3
4
5

6

R2

100K

U3F

74HC14

13 12

U2

74HC161

3
4
5
6

7
10

2
9
1

14
13
12
11
15

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

RCO

U3C

74HC14

5 6

D1

1N914

U7A

74HC20

1
2

4
5

6

U1B

74HC14

3 4

U5

74HC688

2
4
6
8

11
13
15
17

3
5
7
9

12
14
16
18

1

19P0
P1
P2
P3
P4
P5
P6
P7

Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

G

P=Q

U10A

74HC14

1 2

U3D

74HC14

9 8

U1C

74HC14

5 6

U1D

74HC14

9 8

U4

74HC30

1
2
3
4

5
6

11
12

8

U8A

74HC10

1
2

13
12

U8C

74HC10

9
10
11

8

C2

.01uF

D2

1N914

C1

.01uF

D8

1N914

U3B

74HC14

3 4

D7

1N914

U1A

74HC14

1 2

U1F

74HC14

13 12

R3

1K

CLK

RESET

DIV2
DIV4
DIV8
DIV16

PCLK

PRESET

DIV0
DIV1
DIV2
DIV3

POUT

DIV2OUT



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100-1013 A

DIVIDERS

3 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

bindivider

bindivider

CLK

RESET

DIV2

DIV4

DIV8

DIV16

PCLK

PRESET

DIV0
DIV1
DIV2
DIV3

POUT

DIV2OUT

PRIME

PRIME DIVIDER

CLK2
RESET2

DIV2

DIV3

DIV5

DIV7

JP1

HEADER 8X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

JP3

HEADER 8X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

JP2

HEADER 8X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100-1013 A

INVERTERS

A

4 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

U47C

74HC14

5 6

U10D

74HC14

9 8

U10E

74HC14

11 10

U10F

74HC14

13 12

U47A

74HC14

1 2

U10B

74HC14

3 4

U47B

74HC14

3 4

U10C

74HC14

5 6

IN0

IN1

IN2

IN3

IN4

IN5

IN6

IN7

O0

O1

O2

O3

O4

O5

O6

O7



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100-1013 A

LOGIC

5 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

XORLED1

ANDLED1

ORLED1

XORLED1
ANDLED1
ORLED1

XORLED2
ANDLED2
ORLED2

XORLED2

ANDLED2

ORLED2

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC VCC
VCC

+15
+15
+15

+15
+15
+15

+15
+15

D24

1N914

D17

1N914

D12

1N914

D30

1N914

U16A

74HC32

1

2
3

R16

1.5K

R11

1K

R12

1.5K

U15A

74HC08

1

2
3

D20

1N914

U12A

74HC08

1

2
3

U14B

74HC32

4

5
6

R5

1.5K

R14

1K

Q3
2N3904

Q8
2N3904

U11E

74HC14

11 10

R18

1K

R29

1K

R31

1K

JP5

HEADER 8X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

U14A

74HC32

1

2
3

R13

20K

U12C

74HC08

9

10
8

U13A

74HC86

1

2
3

JP7

HEADER 8X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

R25

20K

JP4

HEADER 8X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

D11

1N914

D28

1N914

R23

1.5K

R9

1.5K

R15

1K

D18

1N914

Q5
2N3904

R28

1K

D15

1N914

Q1
2N3904

D10

1N914

D26

1N914

U14D

74HC32

12

13
11

D19

1N914

D14

1N914

Q7
2N3904

U12B

74HC08

4

5
6

D23

1N914

R20

20K

U13B

74HC86

4

5
6

R10

20K

R19

20K

R7

1K

D21

1N914

R8

20K

Q4
2N3904

R30

1K

U11D

74HC14

9 8

R6

1K

Q6
2N3904

U11F

74HC14

13 12

R17

1.5K

D29

1N914

D13

1N914

R26

1.5K

R21

1.5K

D25

1N914

Q2
2N3904

R24

1K

R22

20K

D9

1N914

D27

1N914

U12D

74HC08

12

13
11

D16

1N914

JP6

HEADER 8X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

U14C

74HC32

9

10
8

R27

20K

D22

1N914



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100-1013 A

LOGIC SWITCHES

6 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

VCC VCC

VCC

VCC

VCC VCC

D31

1N914

U17D

74HC14

9 8

R39

3.3K

U18A

74HC00

1

2
3

R41

3.3K

U17C

74HC14

5 6

R34
100K

R35
3.3K

C3
.001uF C4

.01uF

R33

10K

U17F

74HC14

13 12

U18C

74HC00

9

10
8

U18D

74HC00

12

13
11

R36

10K

R40

3.3K

C5
.001uF

U18B

74HC00

4

5
6

R38

3.3K

JP8

HEADER 10X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20

R37
100K

U17A

74HC14

1 2

D32

1N914

R32
3.3K

U17E

74HC14

11 10

C6
.01uF

U17B

74HC14

3 4



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Q1 Q0

100-1013 A

MASTER CLOCK

7 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

VCO1

SIMPLEVCO

VC0
VC1
VC2
VC3
VC4

SYNC

SAWOUT

VREF5P
VREF5N

INV

INVERTERS

IN0
IN1
IN2
IN3

IN4
IN5
IN6
IN7

O0
O1
O2
O3

O4
O5
O6
O7

MIDI-

12PPQN
8PPQN

1PPQN

1/4PPQN
1/8PPQN
1/16PPQN
1/32PPQN

24PPQN

RUN
NSTART

NSTOP

INT/NEXT
NSTART
NSTOP

MIDI+

MIDI-

MIDI+

-5R

+5R

-5R
+5R

VCC

VCC

VCC

VCC

VCC

VCC

VCC
+15

-15

VCCVCC

VCC

VREF10P
VREF10N

+15
+15

VCC

+15

-15

+10R

-10R

R51
15K

U23A

74HC109

2

4

3

6

7

5
1

J

CLK

K

Q

Q

P
R

C
L

U47F

74HC14

13
12

U24D

74HC00

12

13
11

U22B

74HC00

4

5
6

Q10
2N3904

R54

1K

D33

1N914

R53

10K

+

-

U19B

TL072

6

5
7

R42
10K

C7

22pF
Y1

4MHz

R50

1.5K

U23B

74HC109

14

12

13

10

9

11
15

J

CLK

K

Q

Q

P
R

C
L

U24B

74HC00

4

5
6

R52

20K

R46
10K

C8

22pF

U25

74HC161

3
4
5
6

7
10

2
9
1

14
13
12
11
15

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

RCO

R44
10K

Q9

2N3904

R48
3.3K

R57

20K

U20

BLACET MIDI SYNC

15

16

17

3
4

14

5

6

7

8

9

10

11

OSC2

OSC1

MIDI IN

RTCC
RESET

VCC

GND

CLOCK

CLOCK

START

START

RUN/STOP

RUN/STOP

U24C

74HC00

9

10
8

D35

1N914

U22A

74HC00

1

2
3

R47
3.3K

JP9

HEADER 17X2

12
34
56
78
910

1112
1314
1516
1718
1920
2122
2324
2526
2728
2930
3132
3334

+

-

U28

TL071

3

2
6

7 5
4 8 1

U24A

74HC00

1

2
3

R55

1.5KR56

1M

JP10

HEADER 8X2

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

R43
10K

R45

270

R49
3.3K

U27

74HC161

3
4
5
6

7
10

2
9
1

14
13
12
11
15

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

RCO

U22C

74HC00

9

10
8U22D

74HC00

12

13
11

U9B

74HC109

14

12

13

10

9

11
15

J

CLK

K

Q

Q

P
R

C
L

U21

PC900

1

2

4

5
6

IN+

IN-

OUT

G
N

D
V

C
C

+

-

U19A

TL072

2

3

4

1

8

D34

1N914



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100-1013 A

POWER SUPPLY/REFERENCES

8 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

-15

-10R

-15

+15

+15

+10R

+15

VCC+15

-15

+15

-15

VCC +15+15 +15+15

-15 -15 -15

+15

VCCVCC VCC VCC VCC VCCVCC VCC VCC VCC

VCC VCCVCC VCC VCC VCCVCC VCCVCC VCCVCC VCC VCC VCC

VCC VCC VCC VCC VCCVCC VCCVCC VCCVCC VCC VCC

R62
10

C137
.1uF

C107
.1uF

C103
.1uF

C113
.1uF

JP11

HEADER 4

1
2
3
4

R64
10K

C12
.1uF

C114
.1uF

C122
.1uF

+ C110
10uF

C136
.1uF

C106
.1uF

C128
.1uF

Q14
2N3906

C135
.1uF

C115
.1uF

C105
.1uF

U32

LM7805T

VI

G
N

D
1

G
N

D

VO

C34
.1uF

R65

100K

+

-

U30A

TL072

2

3

4

1

8

C15
.1uF

U29

LM336

3
2

1

Q12

2N3904

Q13

2N3906

C119
.1uF

R63

30K

C133
.1uF

R67

24.9K

C13
.1uF

C37
.1uF

C131
.1uF

C11
.1uF

C35
.1uF

C29
.1uF

R66
10

C16
.1uF

R59
10K

C125
.1uF

C112
.1uF

C123
.1uF

C134
.1uF

+ C127
10uF

C26
.1uF

+ C52
10uF

C130
.1uF

R68

1K

D37

1N914

+

-

U30B

TL072

6

5
7

C108
.1uF

C121
.1uF

C101
.1uF

C14
.1uF

C129
.1uF

C132
.1uF

C124
.1uF

+ C111
10uF

Q11
2N3904

C102
.1uF

D36

1N914

R61

20K

C116
.1uF

C138
.1uF

+ C51
10uF

C141
.1uF

C104
.1uF

C109
.1uF

C100
.1uF

C120
.1uF

C118
.1uF

C117
.1uF

R60

1K



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Q0Q1

100-1013 A

PRIME DIVIDERS

9 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

VCC

VCC

VCC

VCC

VCC

VCC

VCCVCC

VCC

VCC

U35A

74HC109

2

4

3

6

7

5
1

J

CLK

K

Q

Q

P
R

C
L

U39

74HC161

3
4
5
6

7
10

2
9
1

14
13
12
11
15

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

RCO

D43

1N914

D45

1N914

U40

74HC138

1
2
3

6
4
5

15
14
13
12
11
10
9
7

A
B
C

G1
G2A
G2B

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

U34A

74HC14

1 2

U37

74HC138

1
2
3

6
4
5

15
14
13
12
11
10
9
7

A
B
C

G1
G2A
G2B

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

U34E

74HC14

11 10

U34C

74HC14

5 6

R70

100K

U34D

74HC14

9 8

D42

1N914
R69

1K

U35B

74HC109

14

12

13

10

9

11
15

J

CLK

K

Q

Q

P
R

C
L

D44

1N914

U34B

74HC14

3 4

C142

.01uF

U38A

74HC109

2

4

3

6

7

5
1

J

CLK

K

Q

Q

P
R

C
L

U36

74HC161

3
4
5
6

7
10

2
9
1

14
13
12
11
15

A
B
C
D

ENP
ENT
CLK
LOAD
CLR

QA
QB
QC
QD

RCO

CLK2

RESET2

DIV2
DIV3

DIV5

DIV7



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

TRACKING

SCALE

OFFSET

100-1013 A

Simple Temp Compensated VCO

10 10Sunday, April 21, 2002

Title

Size Document Number Rev

Date: Sheet of

+15 +15

+15

+15

-15

-15

-15

-15

+15

-15

+15

-15 -15

+15 +15

-15

+15

-15

-15

+15

+15

-15

R72

10K

R71
100

R99

1K

R74

10K

C146
.1uF

+

-

U44A
lm1370013

15

14

16

12

11
6

+

-

U42

LM311

2

3
7

5 6
4 1

8

R100

1K

Q17
2N3906

R84
100K

CA3046
Q16B

6

7
8

R87

49.9K

R75 100K

R73
3.3K

R88
4.99K

R104
10K

R90

1K

R78

1M

Q15
J111

R102
49.9K

+

-

U45A

TL072

2

3

4

1

8

C154
.1uF

R89
1K

R94
4.99K

Q16A

CA3046

2

3
1 5

4

+

-

U46B

TL072

6

5
7

C150

18pF

+

-

U46A

TL072

2

3

4

1

8

C159
.001uF

R98

1M

C151

.01uF

R77
100K

R93
620

R81
100K

C156
.1uF

R103
10K

R91
1M

C152
.1uF

-

+

U44B

lm13700

4

2

3

1

5

R101

1M

+

-

U45B

TL072

6

5
7

Q18
2N3906

+

-

U41

TL071

3

2
6

7 5
4 8 1

R92
200

R79

10K

R83
49.9K

C144
.1uF

C157
.1uF

C147
.1uF

R80

20K

C160

100pF

S

CA3046

Q16D

12

13
14

R76
100K

C158
.001uF

+

-

U43A

TL072

2

3

4

1

8

C149

.01uF

+

-

U43B

TL072

6

5
7

CA3046
Q16C

9

10
11

R97
20K

R95
20K

C153
.1uF

R82

100K

R86
4.99M

VC0

VC1

VC2

VC3

VC4

SYNC

SAWOUT

VREF5P

VREF5N


