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2, Channel8

2, BPM_Channel

RC1
TestSig
RC2

2, Channel5

2, BPM_Channel

RC1
TestSig
RC2

MT1

Mounting Hole

MT1

Mounting Hole

2, Channel2
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RC1
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RC2

MT2

Mounting Hole
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Mounting Hole
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TFO_RST
TFO_CLK

TFO_DIN
TFO_DOUT
TFO_CS
TFO_A0
TFO_A1
TFO_A2
TFO_SP0
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SCLK
CS*
SET*
RESET*
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SCLK

CS*

SET*

RESET*

SCLK

CS*

SET*

RESET*

DOUT

RC0

RC1
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RC4
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SW0
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Relay DriversTiming Card Interface

Card Address

Jtag Port

Bandwidth Control 250ma Buffer

Place terminating resistor at end of trace.

ALTERA

(OPTIONAL)
R751K R751K

R721K R721K

1
2

GR
EE
N D9

S
M

L-
LX

12
06

G
C

-T
R

GR
EE
N D9

S
M

L-
LX

12
06

G
C

-T
R

R741K R741K

1
2

GR
EE
N D6

S
M

L-
LX

12
06

G
C

-T
R

GR
EE
N D6

S
M

L-
LX

12
06

G
C

-T
R

R731K R731K

3

2
6

7
4

-

+

U21
THS3001

-

+

U21
THS3001

12
34
56
78
910

J9

10PinRA

J9

10PinRA

R83
330
R83
330

R81
330
R81
330

R38
49.9
R38
49.9

V
C

C
4

OUT 3
G

N
D

2
EN1

Y1

OSC4/SM

Y1

OSC4/SM

1 8

2 3 4 5 6 7

LP3 93Mhz@3dB

SALF-78

LP3 93Mhz@3dB

SALF-78

R36
1K
R36
1K

I/O4

I/O5

I/O6

I/O8

I/O9

I/O11

I/O12

I/O14

I/O 16

I/O 17

I/O 18

I/O 19

I/O 20

I/O 21

I/O 24

I/O 25

I/O/TCK32

I/O/TDI7

I/O/TDO38

I/O/TMS13

I/O 26

I/O 27

I/O 28

I/O 29

I/O 31

I/O 33

I/O 34

I/O 36

I/O 37

I/O 39

I/O 41
I/O 40

I/GCLK143

I/GCLR1

I/OE144

I/OE2/GCLK22

U19

EPM7064SL44-10

U19

EPM7064SL44-10

C28
.1uf
C28
.1uf

R85
1K
R85
1K

R70
100
R70
100

R35
49.9
R35
49.9

1 2
YELLOW
D2

SML-LX1206YC-TR

YELLOW
D2

SML-LX1206YC-TR

R76
330
R76
330

SW1

SW DIP-3

SW1

SW DIP-3

C27

.1uf

C27

.1uf

R79
1K
R79
1K

OUT1 20

OUT2 19

OUT3 17

OUT4 16

OUT5 14

OUT6 13

OUT7 11

OUT8 10

PGND 18

PGND 12GND9

RESET*3

CS*4

DIN5

SCLK6

DOUT 7

COM15

VCC1

SET*2

U18

MAX4820

U18

MAX4820

R87
1K
R87
1K

3 6

7
41

U20

BUF634/SO

U20

BUF634/SO

R711K R711K

1
2

GR
EE
N D3

S
M

L-
LX

12
06

G
C

-T
R

GR
EE
N D3

S
M

L-
LX

12
06

G
C

-T
R

R37
200
R37
200

R78
330
R78
330

OUT1 20

OUT2 19

OUT3 17

OUT4 16

OUT5 14

OUT6 13

OUT7 11

OUT8 10

PGND 18

PGND 12GND9

RESET*3

CS*4

DIN5

SCLK6

DOUT 7

COM15

VCC1

SET*2

U17

MAX4820

U17

MAX4820

D1 D1

D2 D2

D3 D3

D4 D4

D5 D5

D6 D6

D7 D7

D8 D8

D9 D9

D10 D10

D11 D11

D12 D12

D13 D13

D14 D14

D15 D15

D16 D16

D17 D17

D18 D18

D19 D19

D20 D20

D21 D21

D22 D22

D23 D23

D24 D24

D25 D25

D26 D26

D27 D27

D28 D28

D29 D29

D30 D30

D31 D31

D32 D32

P1D

0201-160-2101

P1D

0201-160-2101
R86
1K
R86
1K

R39

1K

R39

1K

R33

200

R33

200

R84
1K
R84
1K

Z1 Z1

Z2 Z2

Z3 Z3

Z4 Z4

Z5 Z5

Z6 Z6

Z7 Z7

Z8 Z8

Z9 Z9

Z10 Z10

Z11 Z11

Z12 Z12

Z13 Z13

Z14 Z14

Z15 Z15

Z16 Z16

Z17 Z17

Z18 Z18

Z19 Z19

Z20 Z20

Z21 Z21

Z22 Z22

Z23 Z23

Z24 Z24

Z25 Z25

Z26 Z26

Z27 Z27

Z28 Z28

Z29 Z29

Z30 Z30

Z31 Z31

Z32 Z32

P1E

0201-160-2101

P1E

0201-160-2101

R32
49.9
R32
49.9

R34
0

R34
0

R3
100
R3
100
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BPM Inputs Echotek Outputs

Amplified Test Signal

250ma Buffer

BUF634 Bypass Capacitors

Bandwidth Control

Relay Settings Table

RC2 RC1 Source Destination
1 1
1

1
0

0
0 0

BPM Echotek
BPMTest Signal

Test Signal BPM & Echotek
Test Signal Echotek

Notes: Relay is energized when RCx=0
Defualt state is RC1=1, RC2=1
Timming Fanout Card sends a 1 to
the relay driver to energize a relay.

1 2

3

4

5

6

1

2345

J2
131-3701-341

J2
131-3701-341

R10
1K
R10
1K

R5
41.2
R5
41.2

C4
.1uf
C4
.1uf

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U2

RelaySPDT

U2

RelaySPDT
+ C5

10uF

+ C5
10uF

R9
1K
R9
1K

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U1

RelaySPDT

U1

RelaySPDT

C1
.1uF
C1
.1uF

R8

200

R8

200

R6
41.2
R6
41.2

3 6
7

41

U4

BUF634/SO

U4

BUF634/SO

1

2 3 4 5

J1
131-3701-341
J1
131-3701-341

R4
10
R4
10

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

B1

EMI SHIELD

B1

EMI SHIELD

IN Out

GND2GND1

GND3 GND4

U3

FILTER

U3

FILTER

1 2
JP1JP1

C3
.1uF
C3
.1uF

+ C2
10uF

+ C2
10uF

R7
49.9
R7
49.9
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BPM Inputs Echotek Outputs

Amplified Test Signal

250ma Buffer

BUF634 Bypass Capacitors

Bandwidth Control

Relay Settings Table

RC2 RC1 Source Destination
1 1
1

1
0

0
0 0

BPM Echotek
BPMTest Signal

Test Signal BPM & Echotek
Test Signal Echotek

Notes: Relay is energized when RCx=0
Defualt state is RC1=1, RC2=1
Timming Fanout Card sends a 1 to
the relay driver to energize a relay.

1 2

3

4

5

6

1

2345

J4
131-3701-341

J4
131-3701-341

R17
1K
R17
1K

R12
41.2
R12
41.2

C9
.1uf
C9
.1uf

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U6

RelaySPDT

U6

RelaySPDT
+ C10

10uF

+ C10
10uF

R16
1K
R16
1K

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U5

RelaySPDT

U5

RelaySPDT

C6
.1uF
C6
.1uF

R15

200

R15

200

R13
41.2
R13
41.2

3 6
7

41

U8

BUF634/SO

U8

BUF634/SO

1

2 3 4 5

J3
131-3701-341
J3
131-3701-341

R11
10
R11
10

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

B2

EMI SHIELD

B2

EMI SHIELD

IN Out

GND2GND1

GND3 GND4

U7

FILTER

U7

FILTER

1 2
JP2JP2

C8
.1uF
C8
.1uF

+ C7
10uF

+ C7
10uF

R14
49.9
R14
49.9
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BPM Inputs Echotek Outputs

Amplified Test Signal

250ma Buffer

BUF634 Bypass Capacitors

Bandwidth Control

Relay Settings Table

RC2 RC1 Source Destination
1 1
1

1
0

0
0 0

BPM Echotek
BPMTest Signal

Test Signal BPM & Echotek
Test Signal Echotek

Notes: Relay is energized when RCx=0
Defualt state is RC1=1, RC2=1
Timming Fanout Card sends a 1 to
the relay driver to energize a relay.

1 2

3

4

5

6

1

2345

J6
131-3701-341

J6
131-3701-341

R24
1K
R24
1K

R19
26.1
R19
26.1

C16
.1uf
C16
.1uf

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U10

RelaySPDT

U10

RelaySPDT
+ C17

10uF

+ C17
10uF

R23
1K
R23
1K

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U9

RelaySPDT

U9

RelaySPDT

C11
.1uF
C11
.1uF

R22

200

R22

200

R20
26.1
R20
26.1

3 6
7

41

U12

BUF634/SO

U12

BUF634/SO

1

2 3 4 5

J5
131-3701-341
J5
131-3701-341

R18
34.8
R18
34.8

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

B3

EMI SHIELD

B3

EMI SHIELD

IN Out

GND2GND1

GND3 GND4

U11

FILTER

U11

FILTER

1 2
JP3JP3

C13
.1uF
C13
.1uF

+ C12
10uF

+ C12
10uF

R21
49.9
R21
49.9
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BPM Inputs Echotek Outputs

Amplified Test Signal

250ma Buffer

BUF634 Bypass Capacitors

Bandwidth Control

Relay Settings Table

RC2 RC1 Source Destination
1 1
1

1
0

0
0 0

BPM Echotek
BPMTest Signal

Test Signal BPM & Echotek
Test Signal Echotek

Notes: Relay is energized when RCx=0
Defualt state is RC1=1, RC2=1
Timming Fanout Card sends a 1 to
the relay driver to energize a relay.

1 2

3

4

5

6

1

2345

J8
131-3701-341

J8
131-3701-341

R31
1K
R31
1K

R26
26.1
R26
26.1

C21
.1uf
C21
.1uf

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U14

RelaySPDT

U14

RelaySPDT
+ C23

10uF

+ C23
10uF

R30
1K
R30
1K

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U13

RelaySPDT

U13

RelaySPDT

C18
.1uF
C18
.1uF

R29

200

R29

200

R27
26.1
R27
26.1

3 6
7

41

U16

BUF634/SO

U16

BUF634/SO

1

2 3 4 5

J7
131-3701-341
J7
131-3701-341

R25
34.8
R25
34.8

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

B4

EMI SHIELD

B4

EMI SHIELD

IN Out

GND2GND1

GND3 GND4

U15

FILTER

U15

FILTER

1 2
JP4JP4

C20
.1uF
C20
.1uF

+ C19
10uF

+ C19
10uF

R28
49.9
R28
49.9
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BPM Inputs Echotek Outputs

Amplified Test Signal

250ma Buffer

BUF634 Bypass Capacitors

Bandwidth Control

Relay Settings Table

RC2 RC1 Source Destination
1 1
1

1
0

0
0 0

BPM Echotek
BPMTest Signal

Test Signal BPM & Echotek
Test Signal Echotek

Notes: Relay is energized when RCx=0
Defualt state is RC1=1, RC2=1
Timming Fanout Card sends a 1 to
the relay driver to energize a relay.

1 2

3

4

5

6

1

2345

J11
131-3701-341

J11
131-3701-341

R46
1K
R46
1K

R41
41.2
R41
41.2

C44
.1uf
C44
.1uf

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U23

RelaySPDT

U23

RelaySPDT
+ C45

10uF

+ C45
10uF

R45
1K
R45
1K

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U22

RelaySPDT

U22

RelaySPDT

C41
.1uF
C41
.1uF

R44

200

R44

200

R42
41.2
R42
41.2

3 6
7

41

U25

BUF634/SO

U25

BUF634/SO

1

2 3 4 5

J10
131-3701-341
J10
131-3701-341

R40
10
R40
10

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

B5

EMI SHIELD

B5

EMI SHIELD

IN Out

GND2GND1

GND3 GND4

U24

FILTER

U24

FILTER

1 2
JP5JP5

C43
.1uF
C43
.1uF

+ C42
10uF

+ C42
10uF

R43
49.9
R43
49.9
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BPM Inputs Echotek Outputs

Amplified Test Signal

250ma Buffer

BUF634 Bypass Capacitors

Bandwidth Control

Relay Settings Table

RC2 RC1 Source Destination
1 1
1

1
0

0
0 0

BPM Echotek
BPMTest Signal

Test Signal BPM & Echotek
Test Signal Echotek

Notes: Relay is energized when RCx=0
Defualt state is RC1=1, RC2=1
Timming Fanout Card sends a 1 to
the relay driver to energize a relay.

1 2

3

4

5

6

1

2345

J13
131-3701-341

J13
131-3701-341

R53
1K
R53
1K

R48
41.2
R48
41.2

C51
.1uf
C51
.1uf

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12

GND 13

U27

RelaySPDT

U27

RelaySPDT
+ C52

10uF

+ C52
10uF

R52
1K
R52
1K

COM11
NC 14

NO 8

COIL+7

COIL-1

GND 9

GND 10

GND 12
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Timming Fanout Card sends a 1 to
the relay driver to energize a relay.
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Relay Settings Table

RC2 RC1 Source Destination
1 1
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0
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BPM Echotek
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Notes: Relay is energized when RCx=0
Defualt state is RC1=1, RC2=1
Timming Fanout Card sends a 1 to
the relay driver to energize a relay.
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