
1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

A

B

C

D

E

Date:
KiCad E.D.A. 8.0.1

Rev:Size: B
Id: 1/1

Title: F-4 Voice Warning Generator: Large Hybrid

File: 0 schematic large hybrid.kicad_sch
Sheet: /
Don Straney

16

15

44

48

42

37

7

55

40

GND

33

46

24
25
26

28

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

U7A
4013

GND

27

GND

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

U4A
4013

2

39

10
8

9

U13C
4071

23

32

47

+5V

6

35

11

10
11
12
13

U14C
4073

29

1 2

U8A
74LS04

53
3 4

U5B
74LS04

R
10

C
11

~{Q}
12

Q
13S

8

D
9

U12B
4013

22

GND

R
10

C
11

~{Q}
12

Q
13S

8

D
9

U2B
4013

3 4

U8B
74LS04

19

Q4
10

Q3
3

Q2
4

Q1
5

MR
6

D
7

CP
9

U92A
4015

5 6

U5C
74LS04

10

CP
1

Q3
11

Q2
12

Q1
13

MR
14

D
15

Q4
2

U91B
4015

CP
1

Q3
11

Q2
12

Q1
13

MR
14

D
15

Q4
2

U92B
4015

10
8

9

U16C
4071

Q4
10

Q3
3

Q2
4

Q1
5

MR
6

D
7

CP
9

U90A
4015

1011

U8E
74LS04

Q4
10

Q3
3

Q2
4

Q1
5

MR
6

D
7

CP
9

U91A
4015

CP
1

Q3
11

Q2
12

Q1
13

MR
14

D
15

Q4
2

U90B
4015

89

U8D
74LS04

5 6

U8C
74LS04

3

12

34

8 9

U5D

74LS04

GND

50
52

41

~{R}
1

Ck
9

1011
1213

14 15

23
4 5
6 7

U11
40174

Q11
1

CLK
10

Reset
11

Q8
12

Q7
13

Q9
14

Q10
15

Q5
2

Q4
3

Q6
4

Q3
5

Q2
6

Q1
7

Q0
9

U1
4040

38

+5V

49

1

2
3

U13A
4071

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

U2A
4013

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

U12A
4013

51

GND

GND

4
5

6

U13B
4071

R3
9K

4
5

6

U15B
4081

36

11
12

13

U16D
4071

1213

U5F
74LS04

45

4
5

6

U16B
4071

1

2
3

U15A
4081

43

1
2
8

9

U14A
4073

1

2
3

U16A
4071

31

1011

U5E
74LS04

5

20

R
10

C
11

~{Q}
12

Q
13S

8

D
9

U3B
4013

11
12

13

U13D
4071

GND

+5V
10

8

9

U15C
4081

21

GND

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

U3A
4013

14

GND

54
GND

R
10

C
11

~{Q}
12

Q
13S

8

D
9

U4B
4013

1 2

U5A
74LS04

8

11
12

13

U15D
4081R

1
71

0

1213

U8F
74LS04

18

56

+5V

R
10

C
11

~{Q}
12

Q
13S

8

D
9

U7B
4013

17

+5V

R
2

11
K

3
4
5

6

U14B
4073

Q11
1

CLK
10

Reset
11

Q8
12

Q7
13

Q9
14

Q10
15

Q12
2

Q13
3

Q5
4

Q4
5

Q6
6

Q3
7

Q0
9

U6
4020

GND

Clk_8kHz_Synced

Shift_Clk

Shift_Clk

Shift_Clk

Shift_Clk

Reset

Clk_8kHz

Clk_8kHz_Buf

Reset

Reset

Reset

Reset

Shift_Clk

OR2

Reset3

In_Yellow

ROM_select

Playback_Done

In_Yellow

Reset_Done

OR2

OR1

OR1

Clk_8kHz_Synced

Clk_8kHz_Buf

Reset_Done

Clk_8kHz

~{Playback}

Shift_Clk

Clk_8kHz_Synced

Playback_Done

Playback
In_Blue

Reset

Reset

In_White

In_Green

Reset

Reset

In_Blue

Clk_8kHz_SyncedIn_White

Playback_Done

~{Playback}

~{Playback}

Clk_8kHz_Synced

In_Green

Playback

~{Playback}

(Enable to small hybrid)

(NC)

TP9

(NC)

900 ms

To mystery driver
U10, then to pin 58

256 ms

PROM A0

TP7

PROM O2

PROM O7

256 ms

Playback Sequencing

PROM Interface

(NC) 1 Hz

256 ms

...on rising edge

PROM A10

(NC)

PROM A7

PROM A12

D
A

C
da

ta
ou

tp
ut

s

ROM ~{CE}Right

ROM ~{CE}Left

(NC)

PROM A4
PROM A3

PROM A8

PROM A5

PROM A1

PROM O1

PROM O4
PROM O5

(7.8 Hz)

"Reset done", goes high after
1-2 seconds

TP8 (2 Hz)

TP14 (16 Hz)

PROM O6

PROM O3

PROM A11

PROM A9

PROM A6

PROM A2

TP12

16 kHz clk in

Reset in

Input De-Bouncing

(NC)

PROM O8

Clock Generation

ROM selection: 1 ROM chip per sample
MKB36000 has edge-triggered ~{CE},so AND
gates gate the ~{CE}signal with the clock

U4A serves as an
additional 13th bit
for the counter

Yellow selects which voice sample (which
PROM) to use?
(Pulse selects the 2nd one)
OR2 seems to be the latched "selected
sample", then U3A latches the "last selected
sample" value when playback finishes, which
resets the "selected sample" storage

Strangely though, since OR1 is "last selected
sample", it seems like yellow selects the 2nd
sample for 2 playbacks in a row?

When ~{Playback} goes low, counter runs through
the entire memory address space, and latches
the PROM data directly to the ADC

Clk_8kHz_Synced is delayed by 90 degrees
from Clk_8kHz, so that data transfers happen
after falling edge of Clk_8kHz (used to gate
PROM ~{CE}pins)

Playback is triggered by rising edge on white
(test input? not subject to gating in small
hybrid) or blue & green going high
simultaneously

Outputs go high after N "Shift_Clk" cycles of
an input being continuously high

U11/U12A/U12B
make a single
8-bit latch

Can trigger playback by
holding TP9 high

U11
40174

~{R}
1

Ck
9

1011
1213

14 15

23
4 5
6 7

U1
4040

Q11
1

CLK
10

Reset
11

Q8
12

Q7
13

Q9
14

Q10
15

Q5
2

Q4
3

Q6
4

Q3
5

Q2
6

Q1
7

Q0
9 38

53

U5F
74LS04

1213 45

U5E
74LS04

1011

GND

R3
9K

U16A
4071

1

2
3

43

51
49

41

52
50

44

48

42
40

46

GND
U4A
4013

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

U12B
4013

R
10

C
11

~{Q}
12

Q
13S

8

D
9 22

GND

36

37

39

23

GND
U12A
4013

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

32

35
33
31

34

24
25
26

28
27

29

GND
U2B
4013

R
10

C
11

~{Q}
12

Q
13S

8

D
9

19

GND
U2A
4013

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

U13A
4071

1

2
3

+5V

7

U8E
74LS04

1011

U16C
4071

10
8

9

U92B
4015

CP
1

Q3
11

Q2
12

Q1
13

MR
14

D
15

Q4
2

10

U92A
4015

Q4
10

Q3
3

Q2
4

Q1
5

MR
6

D
7

CP
9

U8A
74LS04

1 2

+5V

U7A
4013

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

GND

U3B
4013

R
10

C
11

~{Q}
12

Q
13S

8

D
9

GND

+5V

GND
U3A
4013

Q
1

~{Q}
2

C
3

R
4

D
5 S

6

GND

GND
U4B
4013

R
10

C
11

~{Q}
12

Q
13S

8

D
9

8

U15D
4081

11
12

13

R
1

71
0

U8F
74LS04

1213

+5V

U7B
4013

R
10

C
11

~{Q}
12

Q
13S

8

D
9

17

+5V

R
2

11
K

U14B
4073

3
4
5

6

GND


	Root (Page 1)
	Symbols
	J1
	J10
	J11
	J12
	J13
	J14
	J15
	J16
	J17
	J18
	J19
	J2
	J20
	J21
	J22
	J23
	J24
	J25
	J26
	J27
	J28
	J29
	J3
	J30
	J31
	J32
	J33
	J34
	J35
	J36
	J37
	J38
	J39
	J4
	J40
	J41
	J42
	J43
	J44
	J45
	J46
	J47
	J48
	J49
	J5
	J50
	J51
	J6
	J7
	J8
	J9
	R1
	R2
	R3
	U1
	U11
	U12
	U12
	U13
	U13
	U13
	U13
	U14
	U14
	U14
	U15
	U15
	U15
	U15
	U16
	U16
	U16
	U16
	U2
	U2
	U3
	U3
	U4
	U4
	U5
	U5
	U5
	U5
	U5
	U5
	U6
	U7
	U7
	U8
	U8
	U8
	U8
	U8
	U8
	U90
	U90
	U91
	U91
	U92
	U92



