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ADDRESS BUS BUFFERS

Address and Data Bus buffers/transceivers used to buffer
the signals for the ASRAM and Flash memories and the
USB controller.

DATA BUS TRANSCEIVERS

AND Gate

Motorola SPS TSPG - TECD ColdFire Group
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Default setting for JP2 is fitted.

Default setting for JP4 is fitted.

Default setting for JP1 is NOT fitted.

CAN Bus Connector 
- 9 way D-type
(Female)

CAN1 and UART2 share the same
DB9 connector on Sheet 15

Default setting for JP3 is NOT fitted.
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NOTE: Place C33, C34 & L1 as close
to pins P15 & R15 as possible using a
separate ground plane.

Place R5 as
close to pin C10
as possible.

Place R6 as
close to pin N15
as possible.

Place RP3 as close to pins,
L13, M13, M14 & M15 as
possible.

PLL Filter Circuit

eTPU/Ethernet Enable
- see page 13

256MapBGA

Default setting for JP5, JP9, JP10,
JP11, JP13-24 is 2 & 3 connected

Default setting for
JP6 & JP8 is pins 1&2

Default setting for JP7
& JP11 is pins 2&3

Default setting for JP25 &
JP26 is bewteen pins 1&2

Motorola SPS TSPG - TECD ColdFire Group

Motorola ColdFire

Microprocessor MCF5235
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Default setting for
JP27 is fitted.

NOTE: JP27 is required for some of the legacy BDM
cables that connect pins 9 & 25 of the BDM interface
internally. More recent cables support both core & I/O
voltages. Please check with your BDM cable supplier.

Core Voltage

IMPORTANT NOTE: ONLY 3.3V BDM debugging cables
can be used with the MCF523x processors.

I/O Voltage

NOTE: 4.7K pull up resistors are used on signals /BKPT, DSCLK, DSI, DSO
& /RESET. A 1K pull up is used for /TA. See page 13 of the schematics.

Default
setting -
FITTED

Motorola SPS TSPG - TECD ColdFire Group
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Place silk screen LED labels
next to D1 thru' D4.

Separate RJ45 connector
chassis ground.

NOTE: Ethernet Ch. physical addr. default setting is addr. =
1 selected via internal resistor biasing during reset.

Place RP4 & RP5 as close
to U11 as possible.

Place RP6 & RP7 as close to the
MCF523x (CPU) as possible.

Link LED

Collision
LED

100BT LED

Full Duplex
LED

Analog Ethernet Plane

GREEN

GREEN

GREEN

GREEN

Place the capacitors above
close to pins 7 and 24 on U11.

Place R8, R9, R10 & R11  close to U11.

NOTE: U11 KS8721BL has an on-chip LDO that
derives the +2.5V supply from the +3.3V supply.

Motorola SPS TSPG - TECD ColdFire Group

NOTE: RP27 is present to ensure
the correct configuration of U11
out of reset.
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TPUCH7
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TPUCH16
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Zero_cross_B

Sheilding

I_sense_DCB

PWM_BT

Zero_cross_A

PWM_AB

BEMF_sense_C

I_sense_A

UNI3 connection

BEMF_sense_B

I_sense_B
I_sense_C

BEMF_sense_A

PWM_CB

PWM_AT

Sheilding

Sheilding

Sheilding

Sheilding

Zero_cross_C

PWM_CT
Sheilding

Sheilding

V_sense_DCB_3.3

PWM_BB

Overcurrent comparator

Hall sensors/Encoder connector

Buttons & switch

Yellow led: PWM_AB, PWM_BB, PWM_CB

Green led: PWM_AT, PWM_BT, PWM_CT, LED_STATUS

Red led: I_DCB_FAULT

Please ensure there is thicker gauge copper 
between Vout on U13 and REFIN on U12.

Please ensure VSSA has a plane of copper under J4, U11 & U12.

Place C87 and
C88 as close
as possible to
pins 1 & 2 on
J6

Using GPIO (secondary
function on the /TEA pin)

Using GPIO (secondary
function on the TSIZ0 pin)

Using GPIO (secondary
function on the TSIZ1 pin)

Using GPIO
(secondary function
on the /TIP pin)

EXOR Logic Gate

Inverter

Inverter

Place C86 as
close to U17 as
possible

Place C69 as
close to U16
as possible

AND Gate Logic

Place C65
as close to
U14 as
possible

Place C89
as close to
U18 as
possible

PWM_AT

PWM_AB

PWM_BT

PWM_CB

PWM_CT

PWM_BB

LED_STATUS

I_DCB_FAULT

Place these resistors at an accesible
point to allow removal if required.

Place these zero ohm resistors as close to the junction
with the eTPU signals as possible and at an accessible
point to allow removal if required.

Place C67 as
close to U15
as possible

Place the capacitors & resistors immediately below as close as
possible to the VinX pins on U12, as they represent an RC filter
for the ADC inputs.

Please place HS/ENC0 on
the silkscreen close to J6

Please place UNI3 on the
silkscreen close to J4

ADC Header

eTPU Header

HS/ENCO Header

-UP

-DOWN

Motorola SPS TSPG - TECD ColdFire Group

QSPI chip select
jumper, default FITTED

default FITTED

R65 1K8R65 1K8

R44 270R44 270

C65
100nF
C65
100nF

R19 0R19 0

C78
0.1uF
C78
0.1uF

C86
100nF
C86
100nF

D11D11

R33 120R33 120

D7D7

C57

0.1uF

C57

0.1uF

C92
470pF
C92
470pF

R56
1k
R56
1k

R45 270R45 270

R63
1k
R63
1k

R54 1K8R54 1K8R53 24R53 24

C84
0.1uF
C84
0.1uF

B
A
GND

VCC
Y

U14

NL17SZ08

U14

NL17SZ08

C58

2.2nF

C58

2.2nF

C69
100nF
C69
100nF

R49
4K7
R49
4K7

C67
100nF
C67

100nF

NC1

+Vin2

TEMP3

GND4 TRIM 5Vout 6
NC 7

2.5/3.0V 8

U13

AD780BR

U13

AD780BR

C89
100nF
C89
100nF

C56

10uF

C56

10uF

1A1

1Y2

2A3

2Y4

3A5

3Y6

GND7 4Y 84A 9
5Y 10
5A 116Y 12
6A 13VCC 14

U17

SN74HC04D

U17

SN74HC04D

1 2
JP30JP30

C80
0.1uF
C80
0.1uF

R48 270R48 270

R64 24R64 24

R58 1K8R58 1K8

D6D6

C91
470pF
C91
470pF

OutputA1

InputA2

InputA3

GND4 InputB 5
InputB 6

OutputB 7V+ 8

U15

LM393M

U15

LM393M

R37 1MR37 1M

C85
0.1uF
C85
0.1uF

R32 0R32 0

C64

2.2nF

C64

2.2nF

R50 270R50 270

+ C87
2.2uF

+ C87
2.2uF

C63

2.2nF

C63

2.2nF

C70
1nF
C70
1nF

C62

2.2nF

C62

2.2nF

C55

0.1uF

C55

0.1uF

C61

2.2nF

C61

2.2nF

C68
100nF
C68

100nF

C60

2.2nF

C60

2.2nF

R52
1k
R52
1k

R34 120R34 120

C59

2.2nF

C59

2.2nF

R35 120R35 120

C71
1nF
C71
1nF

R47 270R47 270

R62 1K8R62 1K8

C72
1nF
C72
1nF

R36 120R36 120

R24 0R24 0

C54

10uF

C54

10uF

C81
0.1uF
C81
0.1uF

2
1

3

SW1

RUN/STOP

SW1

RUN/STOP

1 2
JP29JP29

C73
1nF
C73
1nF

1 2

3 4

5 6

7 8

9 10

11 12

13 14

15 16

17 18

19 20

21 22

23 24

25 26

27 28

29 30

31 32

33 34

35 36

37 38

39 40

J5J5

C88
100nF
C88
100nF

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

J4

Molex/39-26-7405

J4

Molex/39-26-7405

C93
470pF
C93
470pF

R46 270R46 270

R30 120R30 120

R60
4K7
R60
4K7

R61 24R61 24

A1
B1
Y2
GND

VCC
Y1
B2
A2

U18

NL27WZ86

U18

NL27WZ86

R25 0R25 0

R21 0R21 0

C90
470pF
C90
470pF

1
3

2

R41
10K
R41
10K

D8D8

C53

0.1uF

C53

0.1uF

R55
4k7
R55
4k7

C83
0.1uF
C83
0.1uF

SCLK1

DIN2

CS3

AGND4

AVDD5

AVDD6

REFIN7

AGND8

Vin79

Vin610 Vin5 11Vin4 12
Vin3 13Vin2 14
Vin1 15
Vin0 16AGND 17

DOUT 18Vdrive 19
AGND 20

U12

AD7928BRU

U12

AD7928BRU

C79
0.1uF
C79
0.1uF

R23 0R23 0

C179

2.2nF

C179

2.2nF

C66
10nF
C66
10nF

C82
0.1uF
C82
0.1uF

R22 0R22 0

R43 270R43 270

R42 270R42 270

1
2
3
4
5
6

J6J6

1
2
3
4
5
6
7
8
9
10
11
12

J3J3

R59
1k
R59
1k

R40 150R40 150

C76
1nF
C76
1nF

C75
1nF
C75
1nF

R20 0R20 0

D9D9

R31 120R31 120

D10D10

C52

0.1uF

C52

0.1uF

1 3
2 4

SW3

KS11R22CQD

SW3

KS11R22CQD

C74
1nF
C74
1nF

R27 120R27 120

1 3
2 4

SW2

KS11R22CQD

SW2

KS11R22CQD

R57 24R57 24

R26 120R26 120

D12D12

A1

GND

A2

Y1

VCC

Y2

U16

NL27WZ04

U16

NL27WZ04

C77
1nF
C77
1nF

R51

1k8

R51

1k8

R38

22K

R38

22K

R39 100R39 100

D5D5
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NOTE: if designing a daughter card to fit these expansion connectors
please ensure all signals are buffered on the daughter card.

Motorola SPS TSPG - TECD ColdFire Group
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NOTE: The write protect pin (C5)
should not be left floating as
inconsistant behaviour of the
Flash device could result.
To use hardware protect on the
top/bottom boot sector set JP32
between pins 2 & 3. To disable
hardware protect set between
pins 1 & 2 (default).

Motorola SPS TSPG - TECD ColdFire Group

32MBit Flash
Boot
Default setting - JP31 fitted
across pins 1 & 2

Only one or the other footprints
will be populated - BGA (U35)
OR SSOP (U19)

16 MBit
Flash Boot

Default setting - JP64
fitted across pins 1 & 2

Memory Size: 1M x 16-bit = 2MB Memory Size: 1M x 32-bit = 4MB
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Augat 25V-02

+

NOTE: the positive terminal of each
power connector must be shown on the
silkscreen of the PCB

-

2-way Bare Wire
Power Connector

JP33 SHOULD BE
INSTALLED DURING
ASSEMBLY

DC voltage input range +7 to +14V

5.0V Regulator

-

3.3V Regulator

+

Power Jack Connector -
2.1mm diameter

NOTE: Diodes prevent excessive
difference between 3.3V & 1.5V
rails, at power up

NOTE: Schottky Diode prevents excessive
difference between 3.3V & 1.5V
rails, at power down

JP34 SHOULD BE
INSTALLED DURING
ASSEMBLY

1.5V Regulator

VSSA - analog ground for eTPU channels

VSSPLL - filtered ground for CPU PLL module

Filtered ground for plane for ethernet RJ45 connector

+5VA - filtered power for eTPU ADC

Motorola SPS TSPG - TECD ColdFire Group

1

2

P3P3

2
1

D15

MBRS340T3

D15

MBRS340T3

C130

0.1uF

C130

0.1uF

1 2

FB5FB5

1 2

FB4FB4

VIN3

A
D

J
1

VOUT 2

U22 LT1086CMU22 LT1086CM

D17

+5V GREEN POWER  LED

D17

+5V GREEN POWER  LED

2 1

D20

MBRS340T3

D20

MBRS340T3

R73 120R73 120

R71

560

R71

560

R74 22R74 22

L2

25uH

L2

25uH

C121
330uF

C121
330uF

C122
0.1uF
C122
0.1uF

C126
330uF

C126
330uF

1
2
3

P2

Switchcraft RAPC712

P2

Switchcraft RAPC712

1 2

FB6FB6

1 2
JP33JP33

5
4

6

2
1

3

SW4

POWER SW SLIDE-SPST(Board Edge)

SW4

POWER SW SLIDE-SPST(Board Edge)

2
1

D13
MBRS340T3
D13
MBRS340T3

VIN1 VOUT 2

~ON/OFF5 G
N

D
3

FB 4T
A

B
6

U20 LM2596S-3.3U20 LM2596S-3.3

C123

0.1uF

C123

0.1uF

21

D22

MBRS340T3

D22

MBRS340T3

C128
10uF TANT.
C128
10uF TANT.

C127
0.1uF
C127
0.1uF

2
1

D16
MBRS340T3

D16
MBRS340T3

1 2
JP34JP34

C129
330uF
C129
330uF

D18

MRA4003T3

D18

MRA4003T3

D14

+3.3V GREEN POWER  LED

D14

+3.3V GREEN POWER  LED

C125
1000uF

C125
1000uF

R70
270
R70
270

D21

+1.5V GREEN POWER  LED

D21

+1.5V GREEN POWER  LED

D19

MRA4003T3

D19

MRA4003T3

1 2

FB3FB3
L3

25uH

L3

25uH

R72
22
R72
22

F1

5A Fast blow.

F1

5A Fast blow.

C124

1nF

C124

1nF

VIN1 VOUT 2

~ON/OFF5 G
N

D
3

FB 4T
A

B
6

U21 LM2596S-5U21 LM2596S-5



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

/IRQ7
/IRQ[7:1]

D16

D20

D[31:0]

D19

D25
D24
D21

CLKMOD[1:0]

CLKMOD1
CLKMOD0

/IRQ2

/CS6
/CS5

/IRQ7/CS7
/IRQ6

/IRQ[7:1]

/CS4
/IRQ5

/CS3
/IRQ3

/IRQ1

/CS2

/IRQ4

/CS0

/CS[7:0]

/CS0
/CS1

/BS[3:0]

/BS0
/BS1
/BS2
/BS3

/RESET/BDM_RSTIN

/EXT_RSTIN

ETH_CLK

XTAL

/IRQ[7:1]

JTAG_EN

/RSTOUT

D[31:0]

/RCON

CLKMOD[1:0]

/RSTOUT

/CS[7:0]

R/W

/BS[3:0]

TDI/DSI/OE
TDO/DSO

/IRQ[7:1]

/TA

TRST/DSCLK

TSIZ0

TMS/BKPT

TSIZ1

CLKOUT

/TS

/TA

/CS[7:0]

R/W

/OE

/TEA

/TIP

/TS

EXTAL

UTPUODIS
LTPUODIS

DTOUT2

DTOUT3

DTOUT1

DTOUT0

DTIN2

DTIN1

DTIN0

DTIN3

ETPU/ETH

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V
+3.3V

VSSPLL

VSSPLL

VSSPLL

+3.3V

Title

Size Document Number Rev

Date: Sheet of

SCH-20380 Reset Configuration & Clock selection B

M523xEVB

C

13 16Friday, April 30, 2004

Title

Size Document Number Rev

Date: Sheet of

SCH-20380 Reset Configuration & Clock selection B

M523xEVB

C

13 16Friday, April 30, 2004

Title

Size Document Number Rev

Date: Sheet of

SCH-20380 Reset Configuration & Clock selection B

M523xEVB

C

13 16Friday, April 30, 2004

ABORT/-INT7

DEBOUNCED /IRQ7
SIGNAL

HARD RESET & VOLTAGE
SENSE CONTROLLER

Buffered and "OR'd" /RSTI signal to the CPU from the
BDM port, expansion connectors or reset switch.

NOTE: signal track lengths between these clock
circuits and the MCF523x should be minimised.

OSCILLATOR - dual layout footprint
for 8 AND 14 pin socketed DIL osc.'s

D24
D21
D20
D19
D16
CLKMOD0
CLKMOD1
JTAG_EN
RCON

IMPORTANT NOTE: THE /RSTOUT SIGNAL MUST BE
 USED TO DRIVE THE OUTPUT ENABLE PINS OF U7
 TO ALLOW THE D16, D17, D18, D19, D21, D24, D25
& D26 SIGNALS TO BE LATCHED CORRECTLY BY
THE MCF523x FOR CONFIGURATION AT RESET.

Closed/On Open/Off

D25

Encoded Address/Chip Select Mode
SW7-9       SW7-10                Mode
-----------     -----------         --------------------------
  OFF         OFF            PF[7:5] = /CS[6:4]
  OFF         ON              PF7 = /CS6, PF[6:5] = A[22:21]
  ON           OFF            PF[7:6] = /CS[6:5], PF[5] = A21
  ON           ON              PF[7:5] = A[23:21]

NOTE: Please place these tables on the silkscreen on the topside of the PCB close to SW7.

Encoded Boot Device (Port Size)
SW7-6       SW7-7                  Mode
-----------     -----------         --------------------------
  OFF          OFF            External (32-bit)
  OFF          ON             External (16-bit)
  ON           OFF            External (8-bit)
  ON            ON             External (32-bit)

Encoded Operating Mode
SW7-5       Mode
-----------     -----------
  OFF         Reserved
  ON          Master

Encoded Clock Mode
SW7-3    SW7-4                             Mode
-----------    -----------     --------------------------------------------------
  OFF         OFF         External Clock - (No PLL)
  OFF         ON          1:1 PLL
  ON           OFF         Normal PLL operation (Ext. Clock)
  ON           ON          Normal PLL operation (Ext. Crystal)

------------------------    OFF - SW7 - ON   ------------------------
Chip Config. Off                1              Chip Config. On
JTAG Interface Enabled       2              BDM Interface Enabled
Encoded Clock Mode          3              Encoded Clock Mode
Encoded Clock Mode          4              Encoded Clock Mode
Encoded Oper. Mode           5             Encoded Oper. Mode
Encoded Boot Device          6             Encoded Boot Device
Encoded Boot Device          7             Encoded Boot Device
Partial Bus Drive                 8            Full Bus Drive
Encoded Address Mode       9             Encoded Address Mode
Encoded Address Mode      10            Encoded Address Mode
Ethernet Enabled                11             eTPU Enabled

Note: default setting for SW7 is all switches closed/on.

Important Note - all unconnected pull-up and pull-down
resistor pack connections, on all schematics pages, need
to be connected to an unmasked via.

NOTE: Place TP9, TP10, TP11 & TP12 at the corners of the PCB
to allow easy connection of 'scope probe ground leads.

NOTE: Please place D25 through D32 together in a line.

DTIN0 LED

DTIN1 LED

DTIN2 LED

DTIN3 LED

DTOUT0 LED

DTOUT1 LED

DTOUT2 LED

DTOUT3 LED

Crystal Enable
Default setting for JP38 through JP45 is fitted.

External Clock Input (SMA connector)

Place TP6 as
close to EXTAL
as possible

Ethernet/eTPU Mode (eTPU channels 16 to 31)
SW7-11       Mode
-----------     -----------
  OFF         eTPU enabled
  ON          Ethernet enabled

DO NOT
POPULATE

Motorola SPS TSPG - TECD ColdFire Group
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SDRAM Upper 16-bit Word.

SDRAM Lower 16-bit Word.

NOTE: Memory size: Each SDRAM
memory is configured 4M x 16bit
(8MB). Total available SDRAM is
16MB.

NOTE: Alternative SDRAM's with the same PCB footprint are:
Samsung K4S641632E
Hyundai HY57V641620HG
Toshiba TC59S6416CFT
Infineon HYB39S64160ET
Winbond W986416DH

Motorola SPS TSPG - TECD ColdFire Group
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A5 30
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A9 34

A11 35
NC 36

CKE 37
CLK 38

DQMH 39
NC 40

VSS 41
DQ8 42

VDDQ 43
DQ9 44

DQ10 45
VSSQ 46
DQ11 47
DQ12 48
VDDQ 49
DQ13 50
DQ14 51
VSSQ 52
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MT48LC4M16A2TG (TSOP II 400 mil)
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RAS#18

CS#19

BA020

BA121

A1022

A023

A124

A225

A326
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A4 29
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A6 31
A7 32
A8 33
A9 34

A11 35
NC 36

CKE 37
CLK 38

DQMH 39
NC 40

VSS 41
DQ8 42

VDDQ 43
DQ9 44

DQ10 45
VSSQ 46
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DQ12 48
VDDQ 49
DQ13 50
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VSSQ 52
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MT48LC4M16A2TG (TSOP II 400 mil)
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MT48LC4M16A2TG (TSOP II 400 mil)
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TERMINAL PORT
9-WAY D-TYPE
(Female)

RS232 Transceiver.

Default setting for JP46 to JP49 is fitted.

RS232 Transceiver.

AUXILIARY PORT 1
9-WAY D-TYPE
(Female)

RS232 Transceiver.

AUXILIARY PORT 2
9-WAY D-TYPE
(Female)

NOTE: the I2C bus on the MCF523x
processor is 3.3V tolerant only. If connection
to a 5V system is required high frequency
voltage level shifters will be required between
the peripheral and processor.

Default setting for JP53 & JP54 is NOT fitted.

Default setting for JP50 to JP52 is fitted between pins 1 & 2.

NOTE: Label as "UART0"
and "Terminal"

NOTE: Label as "UART1"
and "Auxiliary"

NOTE: Label as "UART2"
and "CAN1"

I2C 0.1" pitch thru' board connector

QSPI 0.1" pitch thru' board connector

Motorola SPS TSPG - TECD ColdFire Group
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Decoupling capacitors

Host

Device

500mA per channel

HOSTENB1 (JP56) - set between pins 2 &
3 if using Port 1 in HOST mode. Set
between pins 1 & 2 if using Port 1 in OTG
or DEVICE mode (default).

OTG Mini-AB Receptacle

Do not populate

OTG Enable - NOT FITTED by default

The ISP1362 can be configured to 
operate in PIO or DMA mode.
Jumper Settings are as follows:
               DMA              PIO
JP57         ON               OFF
JP58         ON               OFF
JP59         ON               OFF
JP60         ON               OFF
JP62         OFF             ON
JP63         OFF             ON
Default setting is DMA enabled

USB Series "B" CONN

USB Series "A" CONN

Default for JP61 is FITTED

Motorola SPS TSPG - TECD ColdFire Group

1 2
JP62JP62

R89 1KR89 1K D33D33

1 2
JP59JP59

C175
1nF
C175
1nF

C176
0.1uF
C176
0.1uF

C171
1nF
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1nF

C172
0.1uF
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3

JP56JP56

ENA1

FLGA2

FLGB3

ENB4 OUTB 5
GND 6

IN 7
OUTA 8

U34

MIC2026

U34

MIC2026

R85

100K

R85
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Y2
12MHz
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1 2JP63JP63
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R91 10KR91 10K

R93 1MR93 1M R92
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R81 10KR81 10K

1 2JP57JP57

1
2
3
4
5

J14

USB Mini-AB CONN
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USB Mini-AB CONN

C163
47pF
C163
47pF

DGND 1

VCC(5.0) 56

AGND 51

VBUS 55

OTG_DM1 49
OTG_DP1 50

CP_CAP2 54
CP_CAP1 53

OTGMODE 45

RESET32

DREQ124

DREQ225

DACK128

DACK229

INT231

H_PSW2 36

H_DM2 46
H_DP2 47

H_SUSPD/WUP 33

D_SUSPD/WUP 34

H_PSW1 35

GL 39

DGND 9

VCC(3.3) 4

CS21

RD20

WR22
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ID 48
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H_OC2 41
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U33

ISP1362
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ISP1362
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0.1uF
C169
0.1uF

R88 22RR88 22R

C165
10uF 16V
C165
10uF 16V

1 2
JP61JP61

C160
47pF
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47pF

1 2
JP55JP55

R87 22RR87 22R

C162
22nF
C162
22nF

R84 22RR84 22R

C178
22pF
C178
22pF

C168
1nF
C168
1nF

C167
10uF 16V
C167
10uF 16V

1 2
JP60JP60

C166
0.1uF
C166
0.1uF

C177
22pF
C177
22pF

1
2
3
4

J15J15


