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SDR DSP base board

Front page

Analog Devices Blackfin DSP: BF537

SDRAM 16/32/64/128 MB

RS232 buffer, Ethernet PHY

Page:
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Power supply5

6 SPORT connectors

7

Note: component numbering runs as:  <prefix><sheet_number><sequence_number>
where <sheet_number> is always 2 decimal digits, while <sequence_number> has _at_least_ two digits.

8

Board dimensions

version 3 proto

Copyright (c)   Matti Aarnio  OH2MQK

Board dimensions

Board design is 4 layer FR-4 with following structure:

18 µm Cu foil

18 µm Cu foil

36 µm Cu foil

36 µm Cu foil

0.71 mm laminate

2x 0.18 mm prereg "7628"

2x 0.18 mm prereg "7628"

50 Ohm stripline: circa 0.55 mm wide!
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ADSP BF536/537

Noise rejection filters for SPORT
clock lines in case they are ending

with unterminated stubs or connectors

Note: SEPARATE traces all the way to regulator FET gate!

Copyright (c)   Matti Aarnio  OH2MQK

BMODEs: 011 (SPI EPROM), 111 UART0

MII PHY

Noise rejection filters for SPORT
clock lines in case they are ending
with unterminated stubs or connectors
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SDRAM max 128 MB

Bypass Caps

Bypass Caps

MAX SDRAM: 128 MB !
Equip with: 8Mx8 memories, total 16 MB

Copyright (c)   Matti Aarnio  OH2MQK

Serial Flash # 1
Serial Flash # 2

Serial Flashes (2)
MMC socket RESET

BOOT memory
Non-volatile aux storage
Opt: FM25CL64-S/G

(1Mbit flash) (64kbit FRAM)

Acceptable memories:

MT48LC64M8A2 (64M * 8bit)
MT48LC32M8A2 (32M * 8bit)
MT48LC16M8A2 (16M * 8bit)
MT48LC8M8A2 (8M * 8bit)

TSOP-54 case
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GND GND

M25P10-AVMN6P

22
k

3.
3V

GND

22
k

10nF 50V X7R 20%

M25P10-AVMN6P

3.
3V

GND

22
k

10nF 50V X7R 20%

3.
3V

GND

10nF 50V X7R 20%

ADM1818-10ART-RL7

GND

3.
3V

GND

22
k

GND

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

3.
3V

100nF 50V X7R 20%

74HC138D

22
k

GND

22
k

22
k

22
k

22
k

22
k
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k

10
k
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ETH PHY

RS232 buffers
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ETHER 10/100 PHY

MII PHY

(RTS)

(CTS)

CLKIN: 50 MHz !!

IN RMII MODE !

RS232 buf

Stewart Connector SI-40138
Farnell:1137983

+

C1+1

C1-3

C2+4

C2-5

T1IN11

T2IN10

R1OUT12

R2OUT9

V+ 2

V- 6

T1OUT 14

T2OUT 7

R1IN 13

R2IN 8

U0408

16
15
G
N
D

V
C
C

U0408P

C0442

C0443

C
04
39

C
04
40

C0441

TX-P$1

TX0P$2

TX+P$3

RX-P$4

RX0P$5

RX+P$6

NCP$7

GNDP$8 G
$2

G
$1

G
$1

G
$2

CON0403G$1

CON0403G$2

CON0403G$3

16
27
38
49
5

X0403G1

G2

R0442

R0443

R0444

C0450R0440

R0439

C
04
49

RESET-P$5

MDIOP$4

MDCP$2

TX_ENP$6

TXD3P$27

TXD2P$26

TXD1P$24

TXD0P$23

INT-/TX_ER/TX4P$1

TX_CLKP$22

COLP$36

RX_CLK/REGOFFP$20

RXD3/INTSEL-P$15

RXD2/MODE2P$16

RXD1/MODE1P$17

RXD0/MODE0P$18

RX_DVP$19

CRS/PHYAD4P$3

RX_ER/RXD4P$21

V
D
D
IO

P
$2
5

V
D
D
33

P
$7

V
D
D
33
A
1

P
$3
0

V
D
D
33
A
2

P
$3
3

V
D
D
33
A
3

P
$3
5

TX+ P$29

TX- P$28

RX+ P$32

RX- P$31

SPEED100/PHYAD0 P$9

LINK/PHYAD1 P$10

ACTIVITY/PHYAD2 P$11

FDUPLEX/PHYAD3 P$12

CLKIN/XTAL1P$14

XTAL2P$13

EXTRESP$34 VDD_CORE P$8

U0409

G
N
D
/F
LA
G
/1

P
$3
7

G
N
D
/F
LA
G
/2

P
$3
8

G
N
D
/F
LA
G
/3

P
$3
9

G
N
D
/F
LA
G
/4

P
$4
0

G
N
D
/F
LA
G
/5

P
$4
1

G
N
D
/F
LA
G
/6

P
$4
2

G
N
D
/F
LA
G
/7

P
$4
3

G
N
D
/F
LA
G
/8

P
$4
4

G
N
D
/F
LA
G
/9

P
$4
5

R0446

R
04
35

R
04
45

R0436

C0448R0438

R0437
C
T
04
09

C
04
51

C
04
52

F
B
04
05

F
B
04
04

F
B
04
03

F
B
04
02

F
B
04
01

R0441

C
04
46

C
04
45

C
04
44

C
04
47

RS-V+

RS-V-

RS-TX
RS-CTS

RS-RX
RS-RTS

RS-C1+

RS-C1-

RS-C2+

RS-C2-

UART0-RX

UART0-TX

MII-ETXD0
MII-ETXD1

MII-ETXEN

MII-ERXD0
MII-ERXD1

MII-ERXER

MII-MDC
MII-MDIO

UART1-TX

UART1-RX

RESET-

MII-PHY-LED1

MII-PHY-LED1

MII-PHY-LED2

MII-PHY-LED2

MII-PHY-LED3

MII-PHY-LED3

MII-PHY-TPO-

MII-PHY-TPO+

MII-PHY-MAG-TPI+

MII-PHY-MAG-TPI-

MII-PHY-LED4

MII-PHY-LED4

LAN8700-EXTRES

CLKIN

MAX3232D / SOIC16 (narrow)

100nF 50V X7R 20%

100nF 50V X7R 20%

10
0n
F
 5
0V
 X
7R
 2
0%

10
0n
F
 5
0V
 X
7R
 2
0%

100nF 50V X7R 20%

3.
3V

GND

GND

MAGJACK-RJ45+2LED

MAGJACK-RJ45+2LED
10k

180R

180R

3.
3V

15pF 50V X7R 20% DNP49R9 1%

49R9 1%

22
nF
 5
0V
 X
7R
 2
0%

LAN8700

10k

10
k

3.
3V

12
.4
k 
1%

GND

GND

10R

15pF 50V X7R 20% DNP49R9 1%

49R9 1%

3.
3V

GND

GND

3.
3V
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F
 1
6V
 S
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eA

10
0n
F
 5
0V
 X
7R
 2
0%

GND

10
nF
 5
0V
 X
7R
 2
0%

F
E
R
R
O
X
C
U
B
E
 M
LS
08
05
-4
S
4-
30
0

F
E
R
R
O
X
C
U
B
E
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LS
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05
-4
S
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0

F
E
R
R
O
X
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U
B
E
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08
05
-4
S
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0

3.
3V

F
E
R
R
O
X
C
U
B
E
 M
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05
-4
S
4-
30
0

3.
3V

F
E
R
R
O
X
C
U
B
E
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LS
08
05
-4
S
4-
30
0

0R0

10
nF
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0V
 X
7R
 2
0%

10
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 X
7R
 2
0%
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nF
 5
0V
 X
7R
 2
0%
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nF
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 X
7R
 2
0%

GND
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100µH inductance

100µH inductance

Power supply

Input: 9-20V DC (nominally: 13.8V)
Output: 3.3V, 7V, 1.2V

7V
 0
.7
A

S
ol
de
r 
on
 w
ire
s 
fr
om
 e
.g
.

P
ow
er
P
ol
e 
co
nn
ec
to
rs

FIXME: feedbacks for ADP3050 regulators!

Fuse option: PolySwitch PTC
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+ 3.3V 0.7A!

A
D
M
18
18
 m
ax
 V
in
 p
ro
te
ct
io
n

Trip at V+  <= 9.0V

Z
en
er
 o
r M
O
S
O
R
B
 o
r T
V
S
; 2
0-
24
V

Trip at +2.88V

Rds_on: 0.050 Ohm or under..

+

++

+ +

+ +

++

+

T
P
-7
V

T
P
-G
N
D

TP
-3
.3
V

TP-0.9-1.2V

T
P
-G
N
D
'C
05
57

C
05
55

CON0504-1

CON0504-2

R
05
54

C0563

INP8 SWITCH 1

SD#6

BOOST 2

FB 4

BIAS 3

COMP 5

G
N
D

7

U0511

C
T
05
13

C
T
05
12

C
T
05
10

C
T
05
11

L0503

C
T
05
16

C
T
05
17

C
05
65

C0564

C
T
05
15

C
T
05
14

F0501

R
05
49

C0558

C0553

INP8 SWITCH 1

SD#6

BOOST 2

FB 4

BIAS 3

COMP 5

G
N
D

7

U0510

R0552

R
05
55

C
05
61

R0548

R
05
50

C
05
54

C
05
62

D0503

D0505

D
S
05
01

D
S
05
03

D
S
05
04

C
05
56

C0559 C0560

V
C
C

2
G
N
D

3

RESET# 1

U0512

R
05
51

R
05
53

D
05
06

LED0501

L0501

L0502

R0547

D
05
04

D
S
05
02

T0501

GND

7V-RAW

33V-SWOUT

1.2V-SWITCHOUT

CPU-VROUT

CPU-VROUT

33V-COMP-A

33V-COMP-B

33V-FBNET

V+

V+

UVLO-SHUTDOWN

7V-RAW-SWOUT

7V-FBNET

7V-COMP-A

7V-COMP-B

GND

10
nF
 5
0V
 X
7R
 2
0%

14
V
-B
U
S

10
0u
F
/2
5V

DNP

DNP

GND

3k
9

1nF X7R

3.
3V

ADP3050AR (adj)

22
uF
 1
6V
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uF
 1
6V

22
uF
 1
6V
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uF
 1
6V

33uH EPCOS 6x6

10
0u
F
 6
V
 S
iz
eB
 p
ol
yt
an
t

10
0u
F
 6
V
 S
iz
eB
 p
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yt
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t

10
nF
 5
0V
 X
7R
 2
0%

220nF 25V

1.
2V

3.
3V

GND

10
0u
F
 6
V
 S
iz
eB
 p
ol
yt
an
t

10
0u
F
 6
V
 S
iz
eB
 p
ol
yt
an
t

Wickmann TR5 PCB fuse holder + 2A fast fuse

GND
GND

3k
9

1nF X7R

220nF 25V

ADP3050AR (adj)

17k8 1%

10
k0
 1
%

D
N
P

48k7 1%

10
k0
 1
%

10
0p
F
 X
7R

10
nF
 5
0V
 X
7R
 2
0%

TS4148-RY

TS4148-RY

IR
F
 1
0B
Q
03
0P
B
F

IR
F
 1
0B
Q
03
0P
B
F

IR
F
 1
0B
Q
03
0P
B
F

10
0u
F
 3
5V
 a
xi
al
 (
al
te
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at
e)

220nF 25V 220nF 25V

ADM1818-10ART-RL7

21
k5
 1
%

10
k0
 1
%

B
Z
V
55
-C
5V
1

HLMP-zzzz (RED)

100uH Tyco 3631B101LL

100uH Tyco 3631B101LL

3k3

24
V
 T
V
S

24
V
 T
V
S
 S
M
C

NDS8434ACT-PFET
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For LDO regulation at IF board

For LDO regulation at IF board

SPORT connectors

SPORT connectors
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Bypasses for high-speed signals
passed from gnd-plane to vcc plane
"short-circuits" high-speed currents

NC!

NOTE: NOT STD JTAG CABLE!

TDITDO
TMSGND
TCK+3.3

12

6 5
4 3

NOTE:  +3.3V CMOS IO !
(May tolerate up to +5V inputs...)

X

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
CON0605

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
CON0607

A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32

CON0606A
B1
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31
B32

CON0606B

C0673

A1

B2

C3

G2A4

G2B5

G16

Y7 7
Y6 9
Y5 10
Y4 11
Y3 12
Y2 13
Y1 14
Y0 15

U0616

8
16

U0616P

G
N
D

V
C
C

R
06
60

C
06
66

C
06
67

C
06
68

C
06
69

C
06
70

C
06
71

C
06
72

RN0607A

RN0607B

RN0607C

RN0607D

RN0608A

RN0608B

RN0608C

RN0608D

RN0609A

RN0609B

RN0609C

RN0609D

RN0610A

RN0610B

RN0610C

RN0610D

RN0611A

RN0611B

RN0611C

RN0611D

RN0612A

RN0612B

RN0612C

RN0612D

RN0613A

RN0613B

RN0613C

RN0613D

1
3
5

SV0601

2
4
6

R
06
58

R
06
57

R
06
56

V
C
C
IN
T
_1

15

V
C
C
IN
T
_2

35

V
C
C
IO
_1

26

G
N
D
_1

4

G
N
D
_2

17

G
N
D
_3

25

TCK11

TDI9

TMS10
TDO24

FB1MC141

FB1MC152

FB1MC173

FB1MC1144
FB1MC943
FB1MC842
FB1MC641
FB1MC540
FB1MC239

FB3MC25

FB3MC56

FB3MC87

FB3MC98

FB3MC1112

FB3MC1413

FB3MC1514

FB3MC1716

FB3MC1618

FB4MC2 19
FB4MC5 20
FB4MC8 21
FB4MC11 22
FB4MC14 23

FB4MC15 27
FB4MC17 28

FB2MC2 29
FB2MC5 30
FB2MC6 31
FB2MC8 32
FB2MC9 33
FB2MC11 34

FB2MC14 36
FB2MC15 37
FB2MC17 38

U0613

G
N
D

1

LE4

SDI2

SDO22

CLK3

V
D
D

24

OE-21

OUT0 5

OUT1 6

OUT2 7

OUT3 8

OUT4 9

OUT5 10

OUT6 11

OUT7 12

OUT8 13

OUT9 14

OUT10 15

OUT11 16

OUT12 17

OUT13 18

OUT14 19

OUT15 20

R-EXT23

U0614

R
06
61

2 4

U0615

3
5

U0615

V
D
D

V
S
S

R
06
59

20-A VCC

LED0602

19-B

18-C

17-D

16-E

15-F

14-G

13-H

12-J

11-K

IOBUS[1..28]

SP1-SEL0-

SP1-SEL0-

SP1-SEL2-

SP1-SEL2-

SPI-MISO

SPI-MISO

SPI-MISO

SPI-CLK

SPI-CLK

SPI-CLK

SPI-CLK

RESET-

RESET-

RESET-

SP1-SEL1-

SP1-SEL1-

SP1-SEL3-

SP1-SEL3-

SPI-MOSI

SPI-MOSI

SPI-MOSI

SPI-MOSI

7V-RAW

7V-RAW

3.3V

3.3V

S1-RFS
S1-DRPRI
S1-DRSEC
S1-TCLK
S1-TFS
S1-DTPRI
S1-DTSEC

SP0-SEL0-

SP0-SEL0-

SP0-SEL2-

SP0-SEL2-

SP0-SEL1-

SP0-SEL1-

SP0-SEL3-

SP0-SEL3-

VBUS-PLUS-IN

SP1-BIT0
SP1-BIT1 SP1-BIT2
SP1-BIT3 SP1-BIT4

SP0-BIT0
SP0-BIT2
SP0-BIT4

SP0-BIT1
SP0-BIT3

SP-SEL0
SP-SEL1
SP-SEL2

TWI-SCL

TWI-SCL

TWI-SDA

TWI-SDA

SPI-SSEL4

S1-RCLK

S0-DTSEC
S0-DTPRI
S0-TFS
S0-TCLK
S0-DRSEC
S0-DRPRI
S0-RFS
S0-RCLK

IO-2
IO-3
IO-4
IO-5
IO-6
IO-7
IO-8

IO-1

IO-9
IO-10
IO-11
IO-12
IO-13
IO-14
IO-15
IO-16
IO-17
IO-18
IO-19
IO-20
IO-21
IO-22
IO-23
IO-24
IO-25
IO-26
IO-27
IO-28

IOBUS28

IOBUS28

IOBUS27

IOBUS27

IOBUS26

IOBUS26

IOBUS25

IOBUS25

IOBUS24

IOBUS24

IOBUS23

IOBUS23

IOBUS22

IOBUS22

IOBUS21

IOBUS21

IOBUS20
IOBUS20

IOBUS19

IOBUS19

IOBUS18

IOBUS18

IOBUS17

IOBUS17

IOBUS16

IOBUS16

IOBUS15

IOBUS15

IOBUS14

IOBUS14

IOBUS13

IOBUS13

IOBUS1

IOBUS1

IOBUS2

IOBUS2

IOBUS3

IOBUS3

IOBUS4

IOBUS4

IOBUS5

IOBUS5

IOBUS6

IOBUS6

IOBUS7

IOBUS7

IOBUS8

IOBUS8

IOBUS9

IOBUS9

IOBUS10

IOBUS10

IOBUS11

IOBUS11

IOBUS12

IOBUS12

IOBUS-SEL-

HEARTBEAT-

GND

GND

HARWIN M20F6112005

HARWIN M20F6112005

DNP DNP

GND

3.
3V

100nF 50V X7R 20%

74HC138D

22
k

GND

10
nF
 5
0V
 X
7R
 2
0%

3.
3V

GND

10
nF
 5
0V
 X
7R
 2
0%

10
nF
 5
0V
 X
7R
 2
0%

10
nF
 5
0V
 X
7R
 2
0%

10
nF
 5
0V
 X
7R
 2
0%

10
nF
 5
0V
 X
7R
 2
0%

10
nF
 5
0V
 X
7R
 2
0%

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

22R

3.
3V

GNDGND
3.
3V

22
k

22
k

22
k

XC9572XL-VQ44

STP16CL596XT

3.
3V

GND

1kSN74LVC1G07DBV

10
k

LTA-1000G-EDGE 3.
3V
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160.0 mm

10
0.
0 
m
m

Board dimensions

D D D D

DD

D = Dauther card fix points (3)

CON0605 CON0607

PC104's 40-way stacking connector
centered at 5mm from top-edge
centered at 40 mm from sides

10.0 mm

40.0 mm
70.0 mm

79 mm

1-2 mm gap in between mezzanine cards

5.
0 
m
m

95
.0
 m
m

Drill diameter to fit M4 screw
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14
H
P
 fi
ts
 a
ll 
w
ith
 e
no
ug
h 
cl
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nc
e 
?

RJ45 socket; h=0.60 inch
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SDR-DSP stack, front edge on

LEDs

RS232-con

Using Schroff 3U 10HP HE-series sub-module

DSP-board

ADC/DAC board

Diff-IO RJ45s

10
H
P


