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DESCRIPTION EFF. DATE CHK APPROVEDREV
DATE

Analog Inputs 4-5
qscaCai2.sch

Analog Outputs 0-1
qscaCao0.sch

100BASE-TX PHY Layer
qscaCphy.sch

100BASE-TX MAC Layer
qscaCmac.sch

Digital Processing Unit
qscaCdpu.sch

Connectors
qscaCcon.sch

Clock and Logic
qscaCclk.sch

Input Mux #2 and #3
qscaCmi2.sch

Analog Outputs 2-3
qscaCao1.sch

Analog Outputs 6-7
qscaCao3.sch

Analog Inputs 6-7
qscaCai3.sch

Analog Inputs 0-1
qscaCai0.sch

Analog Inputs 2-3
qscaCai1.sch

LED and Relay Control Logic
qscaCled.sch

Analog I/O Signal Drivers
qscaCalg.sch

Input Multiplexer # 0
qscaCmux.sch

Analog Inputs 12-13
qscaCai6.sch

Analog Inputs 14-15
qscaCai7.sch

Analog Inputs 8-9
qscaCai4.sch

Analog Inputs 10-11
qscaCai5.sch

Analog Outputs 8-9
qscaCao4.sch

Analog Outputs 14-15
qscaCao7.sch

Analog Outputs 12-13
qscaCao6.sch

Output P/S #1 & Relay VR
qscaCmo1.sch

Output P/S #2 and #3
qscaCmo2.sch

Relay Control IC #0
qscaCre0.sch

Mechanical parts - non BOM
qscaCmec.sch

Analog Outputs 10-11
qscaCao5.sch

Analog Outputs 4-5
qscaCao2.sch

Analog Voltage Regulator -A
qscaCvr2.sch

Analog Voltage +Regulators
qscaCvrp.sch

Output capacitors
qscaCcp1.sch

Output capacitors
qscaCcp0.sch

Output capacitors
qscaCcp8.sch

Phase Locked Loop Circuit
qscaCpll.sch

SHT 14

SHT 15

SHT 2

SHT 3

SHT 11

SHT 31

SHT 18

SHT 9

SHT 26

SHT 27

SHT 7

SHT 32SHT 20

SHT 19

SHT 13

SHT 21

SHT 22

SHT 34

SHT 34

SHT 34

SHT 35

SHT 24

SHT 25

SHT 30

SHT 12

SHT 23 SHT 28

SHT 29

SHT 33

SHT 16

SHT 17

SHT 8

SHT 4

SHT 5

SHT 6

VCXO Control DAC 
qscaCdac.sch

SHT 10

RAVE 's-24' SERIES ANALOG MODELS COMBINED

RAVE 160s-24

SHT 3

SHT 4

SHT 5

SHT 10

SHT 8

SHT 6

SHT 7

SHT 12

SHT 16

SHT 17

SHT 25

SHT 23

SHT 24

SHT 27

SHT 28

SHT 30

SHT 31

SHT 33

USE THE FOLLOWING SHEETS

SHT 2

SHT 4

SHT 5

SHT 9

SHT 8

SHT 6

SHT 7

SHT 10

SHT 13

SHT 14

SHT 18

SHT 17

SHT 15

SHT 16

SHT 19

SHT 21

SHT 22

SHT 35

SHT 34

SHT 32

SHT 33

RAVE 161s-24
USE THE FOLLOWING SHEETS

SHT 2

SHT 4

SHT 5

SHT 10

SHT 8

SHT 6

SHT 7

SHT 13

SHT 14

SHT 15

SHT 23

SHT 18

SHT 16

SHT 17

SHT 24

SHT 25

SHT 26

SHT 33

SHT 30

SHT 32

RAVE 188s-24
USE THE FOLLOWING SHEETS

SHT 20

qscaCcp1.sch

SHT 35

SHT 34
qscaCcp8.sch

SHT 34
qscaCcp0.sch

SHT 26

SHT 11

SHT 35

T

SHT 29

SHT 29

SHT 29

A Production release per ECO xxxx 00/00/00
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R444
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C11
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C12

47PFS
R587
4.99KP1S

R588
4.99KP1S

R635
100KS

R636
100KS

+

C317

47A50

+

C318

47A50

AIO0+

AIO0-

R538

100P1S

AIO1+

R683
20KP1S

R684

20KP1SR685

20KP1S

R686

20KP1S

C13

47PFS

1 2
3 4
5 6

J9

6DRHDR

AIO1-

3

2
1

8
4

U49A
BA4560

5

6
7

U49B

BA4560

3

2
1

8
4

U50A

BA4560

5

6
7

U50B

BA4560

BITCLKA0
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CR1
1N4148S

RELAY0
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.1BS
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RXCLK
62

RXD1
57

RXD2
56

RXD3
55

SPEED10
54

CRS/PHYA2
66

COL
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RXDV
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LBEN/PHYA0
49

REPEATER
47

AN1
46
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45

RXEN
43

XMITLED
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LINKLED
38
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X1
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AVCC
9

SD+
8

SD-
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1

RECVLED
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99
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77

TXD0
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MDCLK
72
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73

TXEN
74
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76
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82
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89

NC3
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86

CLK25M
81

TDI
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93

AN0
95

RD-
6

NC2
14
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48
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TXU+
26

PVCC
31

MDIO
67

RESET
44
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TXD3
75

TRST
92
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RXD0
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94

U89
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TXO+
9
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5
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2

SD-
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Ethernet physical layer device (PHY)

10 Mbps interface
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(located on PCB) "100M" 

100 Mbps Ethernet clock

Media Independent Interface
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74HC04H
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11 10
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13 12
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74HC04H
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IRQA
IRQB

CRS
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Q5
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4
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5

Q8
12

Q2
6

MR
11

U135
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3
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4
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DIV1
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RSTCNTR

GPIO0
GPIO1
GPIO2
GPIO3

GPIO7
DIV1
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GPIO6
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RSTCNTR
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GPIO[0..14]
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DSPRESET
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IRQB
IRQA

GBITCLKA

BITCLKSP

B105
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R43
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6
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Q5
14

P3
8

P5
13

Q3
9

Q4
12

U139

74HC688
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3

I4
4

I5
5

I6
6

I7
7

I8
8

I9
9

I10
10

I/O/Q2
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GPIO8
GPIO9

DSPRESET

NMINMIEN
NMIEN
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OPCLK

FSGATEFS
GPIO12

D[0..23]
D[0..23]
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SPD100
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25MHz

OPCLK
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I/O/Q5
19

I/O/Q6
18

I/O/Q7
17

I/O/Q8
16

I/O/Q9
15

I11
11

I/O/Q10
14

I/O/Q1
23

I12
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ATF22V10C-7PC
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128FS
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32FS
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1
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2

Y1
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3

Y2
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A3
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Y3
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A4
5

Y4
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A5
6

Y5
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A6
7

Y6
13

A7
8

Y7
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A8
9

Y8
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74HC541

G1
1

G2
19
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2

Y1
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A2
3

Y2
17

A3
4

Y3
16

A4
5

Y4
15

A5
6

Y5
14

A6
7

Y6
13

A7
8

Y7
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2
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3
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A3
4
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16
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5
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15

A5
6

Y5
14

A6
7
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13

A7
8

Y7
12

A8
9
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74HC541

D0
D1
D2
D3
D4
D5
D6
D7

D8
D9
D10
D11
D12
D13
D14
D15

D16
D17
D18
D19
D20
D21
D22
D23

DP0
DP1
DP2
DP3
DP4
DP5
DP6
DP7

DP8
DP9
DP10
DP11
DP12
DP13
DP14
DP15

DP16
DP17
DP18
DP19
DP20
DP21
DP22
DP23

DP[0..23]
DP[0..23]

B283
.1BS

B114
.1BS

B118
.1BS

B104
.1BS

B82
.1BS

B86
.1BS

B258
.1BS

B113
.1BS

NOPWR
NOPWR

P_SCLK

R344

51.1P1S

R345

51.1P1S

R346

51.1P1S
R348

51.1P1S
R354

51.1P1S

R355

51.1P1S

R356

51.1P1S

R424

51.1P1S
R425

51.1P1S

256FS
256FS

256FSA
R54

51.1P1S

9 8
U122D

74HC04H

5 6
U122C

74HC04H

13 12
U122F

74HC04H

11 10
U122E

74HC04H

3 4
U122B

74HC04H

1 2
U122A

74HC04H

R56

51.1P1S
PLL256

TXDEN
TXDEN

KEVIN
KEVIN

XU136

DIP24

XU137

DIP24
XU121

DIP24

INHIBIT
INHIBIT

B99
.1BS

256FS
2FS

D2FS

VCC

B313
.1BS

INH
1

OUT
8

GND
7

VCC
14

X4

40M_OSC

DSPRESET

ADCAL ADCAL_L

10 Mbps Ethernet clock

Processor clock

SSI clock management

Divider for audio and global clocks

Audio converter calibration enable

DSP/Peripherals bus isolation
"conductor" clock source,
U137=

and Buddy link
External synch,

U136=
Ethernet "read", "write",
control and status enable,
and OP timer control

Master SSI clock

Master audio clock

Primary 12.288 MHz clock from
local PLL (either parked or pulled)
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DB11
9

DB7
5

CE
16

DB4
2

DB3
1

CLR
15

REFOUT
14

DB1
18

DB5
3

DB8
6

AGND
12

DB2
19

DB6
4

DB9
7

DB0
17

VOUT
13

DB10
8

U167

DAC8562
RESET

DP[0..23]

C375
470PFS

DACEN

DP[0..23]

DP11
DP12
DP13
DP14
DP15
DP16
DP17
DP18
DP19
DP20
DP21
DP22

R871
825P1S

RESET

REFOUT

VOUT

VCC

B119
.1BS

B112
.1BS

PLL DAC,  provides controll voltage for VCXO
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3.32KP1S

R510

3.32KP1S

R450

13.7KP1S
R451
13.7KP1S

C255
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C289
220PFS

C256
1000PFS

R452

13.7KP1S +15V

-15V

C290
220PFS

R327
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R328

10KP1S

R329
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-15V

+15V

C19
47PFS

R543

100P1S
C20
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C21
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R330
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C22
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R593
4.99KP1S
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+
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+
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AIO2+

AIO2-

R544
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AIO3+
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20KP1S

R692
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R694
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C23
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1 2
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7
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2
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8
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BA4560

GBITCLKA0

R235
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R236

15.4KP1S

R749

5.11KP1S

R765

2.21KP1S

CR3
1N4148S

RELAY2

R453

13.7KP1S

R511

3.32KP1S

R512

3.32KP1S

R454

13.7KP1S
R455
13.7KP1S

C257

1000PFS

C291
220PFS

C258
1000PFS

R456

13.7KP1S +15V

-15V

C292
220PFS

R331

10KP1S

R332

10KP1S

R333
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-15V

+15V

C24
47PFS

R546
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C25

47PFS

C26
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R334
10KP1S
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R644
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R645
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R835
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1

CLK
11

1D
2

1Q
19

2D
3

2Q
18

3D
4

3Q
17

4D
5

4Q
16

5D
6

5Q
15

6D
7

6Q
14

7D
8

7Q
13

8D
9

8Q
12

U143

74HC574

OC
1

CLK
11

1D
2

1Q
19

2D
3

2Q
18

3D
4

3Q
17

4D
5

4Q
16

5D
6

5Q
15

6D
7

6Q
14

7D
8

7Q
13

8D
9

8Q
12

U145

74HC574

RLED8
RLED9
RLED10
RLED11
RLED12
RLED13
RLED14
RLED15

GLED8
GLED9
GLED10
GLED11
GLED12
GLED13
GLED14
GLED15

DP16
DP17
DP18
DP19
DP20
DP21
DP22
DP23

DP16
DP17
DP18
DP19
DP20
DP21
DP22
DP23

B270
.1BS

B271
.1BS

Metering, error code and version display LEDs (tri-color)

Status LED drivers and DAC functions
(relay and mute control)

CobraNet status indicators (front panel)

Metering LED drivers

"Power"
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VCC

1 2
U130A

74HC04H

3 4
U130B

74HC04H

5 6
U130C

74HC04H
9 8

U130D

74HC04H

11 10
U130E

74HC04H

BITCLKA BITCLKA0

BITCLKA1

BITCLKA2

BITCLKA3

R57

51.1P1S
R58

51.1P1S
R59

51.1P1S
R60

51.1P1S

R61

51.1P1S
R62

51.1P1S

L/RA0

L/RA1

L/RA

FSYNCA0

FSYNCA1

R63

51.1P1S
R64

51.1P1S

G1
1

G2
19

A1
2

Y1
18

A2
3

Y2
17

A3
4

Y3
16

A4
5

Y4
15

A5
6

Y5
14

A6
7

Y6
13

A7
8

Y7
12

A8
9

Y8
11

U108

74HC541

R65

51.1P1S
R66

51.1P1S

L/RA2

L/RA3

R67

51.1P1S
R68

51.1P1S

FSYNCA0

FSYNCA1

R69

51.1P1S
R70

51.1P1S

FSYNCA

G1
1

G2
19

A1
2

Y1
18

A2
3

Y2
17

A3
4

Y3
16

A4
5

Y4
15

A5
6

Y5
14

A6
7

Y6
13

A7
8

Y7
12

A8
9

Y8
11

U109

74HC541

256FSA

R71

51.1P1S
R72

51.1P1S

256FSA0

256FSA1

R73

51.1P1S
R74

51.1P1S

256FSA2

256FSA3

13 12
U130F

74HC04H

FSYNCA

FSYNCA

B131
.1BS

B132
.1BS

WRDCLKOUT

WRDCLKIN
FSGATE

EXTWRDCLK

GBITCLKA
GBITCLKA

R362

51.1P1S
R368

51.1P1S

GBITCLKA0

GBITCLKA1

GBITCLKA2

GBITCLKA3

B124
.1BS

R364

51.1P1S
R367

51.1P1S

Independent "bit clocks" for audio converters
(128FS)

Independent "L/R" clocks for audio converters 
(FS)

Independent gated "bit clocks" for even numbered DACs
(128FS)

Independent "master" clocks for audio converters
(256FS)

"Frame synch" control for multiplexing two converters onto each SSI stream
(2FS)

External word clock from BNC input

Word clock to drive BNC output (Buddy Link and synchronization driver)
(FS)

(750 Hz to FS)

Inverted "frame synch" control for multiplexing two converters onto each SSI stream
(2FS)
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R439

10S
+ C210
10A6S

+5VA3

256FSA2
L/RA2

DOUT2
L/RA2

BITCLKA2
DOUT2

256FSA2

R489

13.7KP1S

R529

3.32KP1S

R530

3.32KP1S

R490

13.7KP1S
R491
13.7KP1S

C277

1000PFS

C309
220PFS

C278
1000PFS

R492

13.7KP1S +15V

-15V

C310
220PFS R404

10KP1S

R405

10KP1S

R406

10KP1S

-15V

+15V

C69
47PFS

R575

100P1S
C70

47PFS

C71
47PFS

R407
10KP1S

C72

47PFS
R623
4.99KP1S

R624
4.99KP1S

R671
100KS

R672
100KS

+

C341

47A50

+

C342

47A50

AIO8+

AIO8-

R576

100P1S

AIO9+

R731
20KP1S

R732

20KP1SR733

20KP1S

R734

20KP1S

C73

47PFS

1 2
3 4
5 6

J21

6DRHDR
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U73A
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5
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BA4560

3
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U74A

BA4560

5
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7

U74B

BA4560BITCLKA2

-15V

+15V

R255

15.4KP1S

R256

15.4KP1S

R759

5.11KP1S

R775

2.21KP1S

CR14
1N4148S

RELAY8

R493

13.7KP1S

R531

3.32KP1S

R532

3.32KP1S

R494

13.7KP1S
R495
13.7KP1S

C279

1000PFS

C311
220PFS

C280
1000PFS

R496

13.7KP1S +15V

-15V

C312
220PFS R408

10KP1S

R409

10KP1S

R410

10KP1S

-15V

+15V

C74
47PFS

R578

100P1S
C75

47PFS

C76
47PFS

R411
10KP1S

C77

47PFS
R626
4.99KP1S

R627
4.99KP1S

R674
100KS

R675
100KS

+

C343

47A50

+

C344

47A50

R579

100P1S

R735
20KP1S

R736

20KP1SR737

20KP1S

R738

20KP1S

C78

47PFS

1 2
3 4
5 6

J22

6DRHDR 3

2
1

8
4

U75A
BA4560

5

6
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U75B

BA4560

3

2
1

8
4

U76A

BA4560

5

6
7

U76B

BA4560

R257

15.4KP1S

R258

15.4KP1S

R760

5.11KP1S

R776

2.21KP1S

CR15
1N4148S

8

1
7

6

5

2
3

4

T13

12VRELAY2

8
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T14

12VRELAY2

B172
.1BS

B173
.1BS

B174
.1BS

B175
.1BS

B176
.1BS

B177
.1BS

B178
.1BS

B179
.1BS

B180
.1BS

RELAY9

+12VR

+12VR

+5VX4

AMUTE

MUTEDA

R625

4.42KP1S

R628

4.42KP1S

VA
+

3

AOUTL-
17

DEM0
1

AG
N

D
4

AOUTR-
13

DEM1
2
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8

DIF2
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MUTER
15

AOUTR+
14

DIF1
19

VD
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6

SDATA
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BITCLK
9

LRCLK
7

AUTOMUTE
11

D
G

N
D

5

DIF0
20

MUTEL
16

AOUTL+
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U47

CS4390

R673

33.2KP1S

R971

33.2KP1S

R676

33.2KP1S

R972

33.2KP1S
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-15V

+15V

R438

10S
C149
0.1S

+ C208
10A6S

256FSA3

DOUT3

R481

13.7KP1S

R525

3.32KP1S

R526

3.32KP1S

R482

13.7KP1S
R483
13.7KP1S

C273

1000PFS

C305
220PFS

C274
1000PFS

R484

13.7KP1S +15V

-15V

C306
220PFS

R396

10KP1S

R397

10KP1S

R398

10KP1S

-15V

+15V

C59
47PFS

R569

100P1S
C60

47PFS

C61
47PFS

R399
10KP1S

C62

47PFS
R617
4.99KP1S

R618
4.99KP1S

R665
100KS

R666
100KS

+

C337

47A50

+

C338

47A50

AIO14+

AIO14-

R570

100P1S

AIO15+

R723
20KP1S

R724

20KP1SR725

20KP1S

R726

20KP1S

C63

47PFS

1 2
3 4
5 6

J19
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AIO15-
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U69A
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U69B
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U70A

BA4560

5
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U70B

BA4560GBITCLKA3

R251

15.4KP1S

R252

15.4KP1S

R757

5.11KP1S

R773

2.21KP1S

CR12
1N4148S

RELAY14

R485

13.7KP1S

R527

3.32KP1S

R528

3.32KP1S

R486

13.7KP1S
R487
13.7KP1S

C275

1000PFS

C307
220PFS

C276
1000PFS

R488

13.7KP1S +15V

-15V

C308
220PFS

R400

10KP1S

R401

10KP1S

R402

10KP1S

-15V

+15V

C64
47PFS

R572

100P1S
C65

47PFS

C66
47PFS

R403
10KP1S

C67

47PFS
R620
4.99KP1S

R621
4.99KP1S

R668
100KS

R669
100KS

+

C339

47A50

+

C340

47A50

R573

100P1S

R727
20KP1S

R728

20KP1SR729

20KP1S

R730

20KP1S

C68

47PFS

1 2
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5 6

J20

6DRHDR
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U71A
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5
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U71B
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U72A

BA4560

5

6
7

U72B

BA4560

R253

15.4KP1S

R254

15.4KP1S

R758

5.11KP1S

R774

2.21KP1S

CR13
1N4148S

8

1
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6

5

2
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4

T11

12VRELAY2

8
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6

5
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4

T12

12VRELAY2

+5VA4X

GBITCLKA3

B158
.1BS

B159
.1BS

B160
.1BS

B161
.1BS

B167
.1BS

B168
.1BS

B169
.1BS

B170
.1BS

RELAY15

+12VR

+12VR

L/RA3

+5VX7

AMUTE

MUTEDA

R619

4.42KP1S

R622

4.42KP1S

L/RA3

DOUT3

256FSA3

VA
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DEM0
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DEM1
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SDATA
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9
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7
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5

DIF0
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U46

CS4390

R667

33.2KP1S

R977

33.2KP1S

R670

33.2KP1S

R978

33.2KP1S
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R437

10S
+ C206
10A6S

+5VA4

256FSA3
L/RA3

DOUT3
L/RA3

BITCLKA3
DOUT3

256FSA3

R473

13.7KP1S

R521

3.32KP1S

R522

3.32KP1S

R474

13.7KP1S
R475
13.7KP1S

C269

1000PFS

C301
220PFS

C270
1000PFS

R476

13.7KP1S +15V

-15V

C302
220PFS R388

10KP1S

R389

10KP1S

R390

10KP1S

-15V

+15V

C49
47PFS

R563

100P1S
C50

47PFS

C51
47PFS

R391
10KP1S

C52

47PFS
R611
4.99KP1S

R612
4.99KP1S

R659
100KS
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100KS

+

C333

47A50

+

C334

47A50

AIO12+

AIO12-

R564
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AIO13+

R715
20KP1S

R716
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15.4KP1S
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15.4KP1S
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5.11KP1S

R771

2.21KP1S

CR10
1N4148S

RELAY12

R477

13.7KP1S

R523

3.32KP1S

R524

3.32KP1S
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13.7KP1S
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13.7KP1S

C271

1000PFS

C303
220PFS

C272
1000PFS

R480

13.7KP1S +15V

-15V
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220PFS R392

10KP1S

R393

10KP1S

R394

10KP1S
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+15V
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47PFS

R566

100P1S
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C56
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+
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47A50

+
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R719
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.1BS
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B157
.1BS
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.1BS
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.1BS

B164
.1BS

B165
.1BS

B166
.1BS

RELAY13

+12VR

+12VR

+5VX6

AMUTE

MUTEDA

R613

4.42KP1S

R616
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DP[0..23]
DP[0..23]

P_S1EN
BITCLKPS

B279
.1BS

VCC

DP0
DP1
DP2
DP3
DP4
DP5
DP6
DP7

DP8
DP9
DP10
DP11
DP12
DP13
DP14
DP15

DP16
DP17
DP18
DP19
DP20
DP21
DP22
DP23 R359

51.1P1S

B275
.1BS

B272
.1BS

Shift/Load
13

Latch Clock
12

Serial Input
14

RESET
10

Shift Clock
11

A
15

B
1

C
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D
3

E
4

F
5

G
6

H
7

QH
9
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74HC597

P_SCLK

Shift/Load
13

Latch Clock
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Serial Input
14

RESET
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Shift Clock
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A
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B
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C
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D
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E
4

F
5

G
6

H
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74HC597

Shift/Load
13

Latch Clock
12

Serial Input
14

RESET
10

Shift Clock
11

A
15

B
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C
2

D
3

E
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F
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G
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H
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74HC597

REGRESET

DOUT1

+15V +12VR

C235
10A20S

VIN
1

G
N

D
2

VOUT
3

VR13
7812

C236
10A20S B290

.1BS

GPIO[0..14]
GPIO[0..14]

DRAIN0
4

DRAIN1
5

DRAIN2
6

DRAIN3
7

DRAIN4
14

DRAIN5
15

DRAIN6
16

DRAIN7
17

G
9

RCK
12

SER IN
3

SRCLK
13

SRCLR
8

SER OUT
18

PGND
1

PGND
10

PGND
11

PGND
20

U175

TPIC6595

GPIO13
RELAY8
RELAY9

RELAY10
RELAY11
RELAY12
RELAY13
RELAY14
RELAY15

RLYRCLK

RLYSRCLK
NOPWR

B121
.1BS

VCC

RELAYOUT

+5VA3X
R982

ZEROS
+5VA3

+5VA4X
R983

ZEROS
+5VA4

Bridge for single +5 V source for DACs (U47 and U48)

Bridge for single +5 V source for DACs (U45 and U46)

24-bit audio from DSP to serial data in at DACs (U43 and U44)

SSI_DOUT1

(SSI #0 is at DSP)

Output relay drivers (bank 2)

Relay power supply
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