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e 1 x CAN and 1 x LIN serial interfaces with physical interfaces
» USB port for connection to UART or SPI interfaces
* Nexus interfaces on MICTOR connector and JTAG connector and embedded USB debug connection

2 Initial Setup

The MPC5645S-DEMO-V2 comes configured for use with the most common settings. You can change the configuration of
the board by configuring jumpers as described below.

NOTE

In all cases remove power from the board before changing any jumper configurations.

2.1 Power supply

The board operates from a +12 V, 1 A supply provided on a barrel jack, centre positive, at P1. The board is protected by a 20
mm cartridge fuse F1 and a value of 1 A is recommended for this. Note that the board includes protection for reverse polarity
connection.

The +12 V supply to the board is enabled by switch SW1.

The board generates further voltages from this initial supply. It is recommended that these are always enabled for normal
operation but they can be disabled or disconnected by connecting or removing jumpers as follows:

* +5 V switching regulator — Disable fit J40

* +3.3 V switching regulator — Disable fit J35

* +1.8 V switching regulator — Disable fit J36

It is possible to isolate the MCU from its power supplies for measurement purposes or to change the supply voltage by
cutting traces on the PCB and providing jumpers to replace the connections.

NOTE
Take extreme care to avoid unintentionally disconnecting the MCU from its power
supplies.
Jumper Description Cut link
J38 Analog 5 V supply SH4
J39 MCU stepper motor +5 V supply SH5
J37 MCU 3V3 supply SH3

By default the VDDR supply for the MCU is configured to operate from +5 V but this can be changed by cutting a link and
connecting a jumper.

Jumper Description Cut link
Ji111-2 MCU VDDR operates from +5 V SH1
J112-3 MCU VDDR operates from +3.3 V

2.2 Oscillator

The MCU operates from an 8§ MHz crystal.
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A second auxiliary 32 kHz crystal is directly connected to port pins PC14 and PC15. This means that these pins cannot also
be used for other functions.

2.3 Reset

The board includes an external low-voltage reset controller that pulls reset on the part when the +5 V regulator drops below
approximately 2.6 V. A reset button SW6 is also supplied to force the MCU reset line low. LED D9 will be active when the
MCU reset line is active.

2.4 Development tools

Several suppliers provide development and debugging support for the MPC5645S. Freescale provides the CodeWarrior
Development Studio, this is a complete integrated Development Environment (IDE) that provides a highly visual and
automated framework to accelerate the development of the most complex embedded applications. An evaluation license is
available from freescale.com.

2.5 Debug interfaces

There are three debug interfaces available on the board:

* Integrated OSBDM debug interface on J2
* JTAG 14-pin universal debug connector on P1
» Nexus trace debug connector on P3

The USB connector J2 allows connection of the MPC5645S-DEMO-V2 directly to a PC with the CodeWarrior Development
Studio for the MPC56xx. The debug software provided with this package recognizes the attached hardware as a development
tool and attempts to connect. Depending on the version of the tool in use it may be necessary to select the MPC5645S as the
target processor. The MPC5645S-DEMO-V2 does not take any power from the connected USB cable and so the primary 12
V power supply must always be provided even when using the integrated debugger.

The P1 and P3 connectors allow connection of any compatible debugger. Refer to freescale.com for information about
suppliers of these debuggers

The choice of a debug interface in use is made using jumper J12. Fit jumpers to J12 to enable the integrated OSBDM
debugger.

Header Description

J121-2 Enable the integrated debugger option
12 3-4, 5-6 Enable the integrated debugger to reset the MPC5645S MCU

If using an external debugger then there is an option to place the TDO pin in a known default state. Jumper J8 provides an
optional pull-up on the TDO pin.

Header Description
J8 Provides 10k pull up on JTAG TDO pin

Header J10 is provided to reprogram the integrated MC9S08JM60 device if required.
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2.6 Starting up the board

Follow these steps when starting the board:

* Install the required development software include any additional software required for your debugger of choice

* Ensure switch SW1 is in the OFF position. It connects the supplied +12 V power supply from connector P2

* Select the debugger option required using jumpers on J12

* Connect the debugger or USB cable

 If any change has been made to the default power supply cut-links then ensure that a suitable jumper is in place (see
section 2.1)

* Apply power to the board by setting SW1 to the ON position.

* If the integrated OSBDM debugger is in use then the host PC recognizes a USB connection and may require new
drivers to be installed. Install the required drivers.

* Run your debug software and the MPC5645S MCU will be visible and ready for development

Note that the OSBDM connection requires a delay of 200 ms after reset for correct connection.

3 On-board memory

There are two external memory systems available on the MPC5645S and both are supported on the MPC5645S-DEMO-V2.

* 2 x Micron MT46H16M16LFBF-6 (256 Mb) LPDDR memories providing a 32-bit interface to the MPC5645S for a
total of 32 MB of SDRAM

* 2 x Spansion S25FL256P (256 Mb) serial QuadSPI flashes providing a dual QuadSPI serial flash interface to the
MPC5645S for a total of 32 MB of serial flash

The LPDDR memory uses the dedicated SDRAM interface on the MPC5645S and requires no GPIO for this function. The
serial flash uses 12 GPIO pins.

There is no hardware configuration required to use these on-board memories.

Both memory systems require software configuration before they can be used. See Section 6 for how to obtain example
configurations provided by Freescale.

4 Application Configuration

This section includes a description of the interfaces provided on the board and how to configure them.

NOTE
In all cases remove power from the board before changing any jumper configurations or
connecting any external hardware.

4.1 LCD TFT panels

The board contains direct connections for two independent TFT panels. These are connected to the DCU and the DCULite
interfaces and each provides a choice of three connection possibilities:

e 2 x Sharp LQO043T1DGO1 touch screen LCD TFT panels or LQ0O43T1DGO02 LCD TFT panels

* General purpose MICTOR connector for connection of your own panel

* DVI to video monitor

MPC5645S-DEMO-V2 , Rev. 0,09/2012
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The panels can be configured independently from each other, but only one option should be used at a time for each of the
DCU or DCULite.

4.2 Configuring touch screen panels

Fit the Sharp LQ043T1DGO1 touch screen panels by connecting the panel FFCs to J42, J44, and J46 for the DCU and J41,
J43, J45 for the DCULite.

When using the Sharp LQ043T1DGO1 touch screen LCD TFT panels a backlight voltage of +30 V is provided.

4.3 Using an alternate panel

It is possible to connect a different panel to the board by using the general purpose connectors P9 for the DCU and P8 for the
DCULite. These are industry-standard 38-pin MICTOR connectors.

4.4 DVI connection

It is also possible to connect the board to external TFT panels via DVI (Digital Video Interface) connectors P10 and P11. To
enable the DVI output, configure the DCU or DCULite to a suitable panel format (normally VGA or higher) then connect a
jumper at J14 1-2 for the DCU and J14 3-4 for the DCULite. Any timing skew on the panel can be corrected by adjusting the
switches at SW5. The status of the connection may be monitored at J14 pin 5 for the DCU or J14 pin 6 for the DCULite; a
low signal on these pins indicates a panel has been connected.

NOTE
The default connection on the board assumes that four ADC pins will be used on
connectors P8 and P9 for resistive touch screen operation. Since the connector also
allows an I2C interface on these pins the factory configuration connects the following
pins directly to each other: PCO=PC4=PK10 and PC1=PC5=PK11. If these pins are to be
used independently then it is necessary to cut links SH6, SH7, SH9, and SH10.

Table 5. DCU connections on connector P9

Pin no RGB Digital RSDS Pin no RGB Digital RSDS

1 RO RSDSOP 2 BO RSDS8P
3 R1 RSDSOM 4 B1 RSDS8M
5 R2 RSDS1P 6 B2 RSDS9P
7 R3 RSDS1M 8 B3 RSDS9M
9 R4 RSDS2P 10 B4 RSDS10P
11 R5 RSDS2M 12 B5 RSDS10M
13 R6 RSDS3P 14 B6 RSDS11P
15 R7 RSDS3M 16 B7 RSDS11M
17 GO RSDS4P 18 +3.3V

19 G1 RSDS4M 20 +3.3V

21 G2 RSDS5P 22 VSYNC —

23 G3 RSDS5M 24 HSYNC —

25 G4 RSDS6P 26 DE/ENABLE RSDCLKM

Table continues on the next page...
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Table 5. DCU connections on connector P9 (continued)

Pin no RGB Digital RSDS Pin no RGB Digital RSDS
27 G5 RSDS6M 28 CLK RSDSCLKP
29 G6 RSDS7P 30 +5V
31 G7 RSDS7M 32 +5V
33 Y down 34 Y up!
35 X right 36 X left 2
37 +12V 38 +12V
1. Optional 12C SDA _1 function on PK10 by link at SH10
2. Optional 12C SCK_1 function on PK11 by link at SH9
Table 6. DCUL.ite connections on connector P8
Pin no RGB Digital Pin no RGB Digital
1 RO 2 BO
3 R1 4 B1
5 R2 6 B2
7 R3 8 B3
9 R4 10 B4
11 R5 12 B5
13 R6 14 B6
15 R7 16 B7
17 GO 18 +3.3V
19 G1 20 +3.3V
21 G2 22 VSYNC
23 G3 24 HSYNC
25 G4 26 DE/ENABLE
27 G5 28 CLK
29 G6 30 +5V
31 G7 32 +5V
33 Y down 34 Y up!
35 X right 36 X left 2
37 +12V 38 +12V

1. Optional 12C SDA_1 function on PK10 by link at SH7
2. Optional 12C SCK_1 function on PK11 by link at SH6

4.5 Sound

The board contains a Freescale sound codec and headphone amplifier SGTL5000 connected to the MCU. This codec can
provide headphone and line out levels from either the I2S or the PWM output of the MCU’s Sound Generation Module
(SGM).

MPC5645S-DEMO-V2 , Rev. 0,09/2012
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The choice of output between the PWM and 128 is controlled in software by registers in the SGM. The board is configured
such that the I2S DO pin is connected to PB8, and the PWMO pin is connected to PB10. Therefore, for PWM output the
software must configure the MCU to use PB10 and for I2S output the software must configure the MCU to use PB8.

The sound output is available to directly connect headphones at connector J30. A line-level output is also provided at
connector J34.

4.6 PWM Output

The PWM output is filtered by a 8 kHz low pass 4th order Bessel filter and fed to the left Line-in pin of the SGTL5000. An
unfiltered version is fed to the right Line-in pin. This allows comparison of the sound quality of filtered and unfiltered PWM
under software control.

4.7 12S Output

The SGTL5000 codec is configured using I2C_1 on pins PF4 and PF7. Refer to the documentation of the codec for
configuration options.

4.8 Video

The board allows connection of two types of video input. Connector J24 allows input of an analogue composite video signal
(either PAL or NTSC) and connector P4 allows connection of a digital RGB or YUV bus.

The composite signal conversion is performed by an Analog Devices video DAC ADV7180. This device is configured using
12C_0 on pins PF8 and PF9 and controlled by MCU I/O PMO, PM1, PJ3, and PF2.

MCU port MCU Function Comment
PF8 SDA_O 12C_0 bus
PF9 SCL_0
PMO Output pin Video DAC reset input pin (active low)
PMH1 Output pin Video DAC power down pin (active low)
PF2 Input pin Video DAC interrupt request pin (active
low)

The digital input signals are connected such that the VIU or PDI inputs can be used. Note that 2C_0 is also used as the
configuration bus for peripherals connected to this connector.

Table 8. Pinout for P4

Pin no Signal Pin no Signal
1 VIUO (PK2) 2 PDIO (PJ4)
3 VIU1 (PK3) 4 PDI1 (PJ5)
5 VIU2 (PK4) 6 PDI2 (PJ6)
7 VIU3 (PK5) 8 PDI3 (PJ7)
9 VIU4 (PK6) 10 PDI4 (PJ8)
11 VIU5 (PL4) 12 PDI5 (PJ9)

Table continues on the next page...
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Table 8. Pinout for P4 (continued)

Pin no Signal Pin no Signal
13 VIU6 (PL5) 14 PDI6 (PJ10)
15 VIU7 (PL6) 16 PDI7 (PJ11)
17 VIU8 (PL7) 18 +3.3V
19 VIU9 (PL8) 20 +3.3V
21 — 22 PDI_VSYNC (PJ2)
23 — 24 PDI_HSYNC (PJ1)
25 — 26 PDI_DE/ENABLE (PG12)
27 VIU CLK (PJ3) 28 PDI_CLK (PL9)
29 — 30 +5V
31 — 32 +5V
33 — 34 SDA_O (PF8)
35 — 36 SCL_0 (PF9)
37 +12V 38 +12V

4.9 CAN Interface

The board implements a physical interface (TJA1041T) on one of the MCU FlexCAN busses: FlexCANO is connected to JS.

It is possible to supply the physical interface from an external power supply. The physical interface enable and inhibit signals
are brought out to headers to allow connection of additional control signals from the CPU. However, jumper J13 provides
simple connections to the STB and EN pins to allow the interface to be operated with the addition of two jumpers.

Connector Description

J20 Vbat supply for physical interface for FlexCANO, fit jumper to use on-board +12 V supply

J16 -1 FlexCANO Physical interface INH pin

J16 -2 FlexCANO Physical interface ERR pin

J13 -1 FlexCANO Physical interface WAKE pin

J13-4 FlexCANO Physical interface EN pin — jumper to pin 2 for pull to +5 V, jumper to pin 6 for software control
via PM4

J13-5 FlexCANO Physical interface STB pin — jumper to pin 3 for pull to +5 V, jumper to pin 6 for software control
via PM4

4.10 Serial Boot mode support

FlexCANO uses MCU pins PB0 and PB1 for compatibility with serial boot mode support on the MPC5645S. To configure
the device to perform FlexCAN serial boot mode place jumpers on J13 pin 2-4 and pin 3-5, then select CAN boot mode by
placing jumpers on J23 pin 9-10 (no jumper on J23 pin 11-12).

MPC5645S-DEMO-V2 , Rev. 0,09/2012
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4.11 LIN Interface

The board implements a physical interface (MCZ33661EF) on one of the MCU LINFlex buses: LINFlex1 is connected to J3.

It is possible to pull up the LIN bus from an external power supply.

Connector Description

J7 Diode and 1k pull up enabled between Vsup and LIN bus

4.12 Serial Boot mode support

See Section 3.6.1 for details.

4.13 USB adapter

There are two options for serial connection to a host computer over USB. The UART function of LINFlex0 can be routed
through the integrated OSBDM debug connector at J2 or to a dedicated connector at J1.

* The use of the serial channel on J2 requires suitable software for the OSBDM interface.

* The J1 connector provides a high-speed interface to the MCU via a dedicated USB adapter (FT2232D). The USB
adapter supports the USB serial port format and is recognized automatically by a host computer, however, you may
need to install drivers to use the port. The drivers are available from http://www.ftdichip.com/FTDrivers.htm. Select the
drivers that support FT2232D interface IC.

Select the required USB interface by setting jumpers on J17.

Header USB Port MCU pin/port
J17-1-3 FT2232D BDBUSO PB3
J17 - 24 FT2232D BDBUS1 PB2
J17-3-5 OSBDM Rx PB3
J17 - 4-6 OSBDM Tx PB2

The USB converter IC has six spare pins on port A. These are available on header J6.

Header FT2232D Port MCU pin/port
J6 -1 ADBUSO —
J6 -2 ADBUS4 —
J6 -3 ADBUS1 —
J6-4 ADBUS5 —
J6-5 ADBUS2 —
J6 -6 ADBUS6 —

MPC5645S-DEMO-V2 , Rev. 0,09/2012
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4.14 Serial Boot mode support

The LinFlex0 (UART) function uses MCU pins PB2 and PB3 for compatibility with serial boot mode support on the
MPC5645S. To configure the device to perform LINFlex serial boot mode place jumpers on J23 pin 9-10 and pin 11-12 and
J17 pins 1-3 and 2-4.

4.15 Stepper Motor and ADC ports

The board provides two connectors that simplify stepper motor connections to the board. Each port also includes four ADC
pins to allow other analog feedback and measurement if required.

These pins may be used as general purpose I/O as required.

Connector pin Description Connector pin Description
P6 — 1 PC10 (ANS10) P6 —2 PD4 (M1COM)
P6 —3 PLO (ANS19) P6 —4 PD5 (M1COP)
P6 —5 GND P6—6 PD6 (M1C1M)
P6 —7 PD3 (MOC1M) P6 —8 PD7 (M1C1P)
P6—9 PD2 (MOC1P) P6 — 10 +5V
P6 — 11 PD1 (MOCOM) P6 — 12 PL1 (ANS18)
P6 — 13 PDO (MOCOP) P6 — 14 PC11 (ANS11)
P5 — 1 PD11 (M2C1P) P5 —2 PL3 (ANS16)
P5—3 PD10 (M2C1M) P5—4 PC13 (ANS13)
P5—5 PD9 (M2COP) P5—6 +5V
P5—7 PD8 (M2COM) P5—8 PD12 (M3COM)
P5—9 GND P5—10 PD13 (M3COP)
P5 — 11 PC12 (ANS12) P5—12 PD14 (M3C1M)
P5—13 PL2 (ANS17) P5—14 PD15 (M3C1P)

4.16 General purpose I/O interfaces

To simplify hardware debug the board provides some basic I/O functions on the remaining unused MCU pins. These pins
may be connected to external hardware or jumpered to the on-board functions.

Connector MCU Port Hardware function Recommended function
J321-2 PKO Red LED: anode connected via 100R to +3.3 |eMIOS[18]
\
J32 34 PFO Green LED: anode connected via 100R to eMIOS1[19]
+3.3V
J32 5-6 PF1 Push switch of thumbwheel SW9 EIF8 (SIU interrupt)
J327-8 PF3 Push switch of thumbwheel SW8 WKUP10
J329-10 PL10 A pin of thumbwheel SW8 eMIOS1[10:11] in quadrature mode
J32 10-12 PL11 B pin of thumbwheel SW8

Table continues on the next page...
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Connector MCU Port Hardware function Recommended function
J32 13-14 PL12 A pin of thumbwheel SW9 eMIOS1[12:13] in quadrature mode
J32 15-16 PL13 B pin of thumbwheel SW9
J231-2 PK7 DIP switch 1 GPIO
J23 3-4 PK8 DIP switch 2 GPIO
J23 5-6 PK9 DIP switch 3 GPIO
J237-8 PB4 None
J23 9-10 PB5 Pullupto 3.3V FABM serial boot mode
J23 11-12 PB6 Pull down to GND ABS serial boot select
J23 13-14 PH4 None
J23 15-16 PJ12 DIP switch 4 GPIO
J47 1 PEO None High drive GPIO / Stepper
Ja73 PE1 None High drive GPIO / Stepper
Ja75 PE2 None High drive GPIO / Stepper
Jar 7 PE3 None High drive GPIO / Stepper
Ja7 9 PE4 None High drive GPIO / Stepper
J47 11 PE5 None High drive GPIO / Stepper
Ja7 13 PE6 None High drive GPIO / Stepper
J47 15 PE7 None High drive GPIO / Stepper
J48 1 PC8 None ADC
J48 3 PC9 None ADC

5 Index of MCU pin usage

To optimize function and performance most of the MCU I/O pins are pre-configured for specific uses on the board. This table
summarizes where the I/O pins are used and for what function.

Table 15. 1/O pins

MCU Port Connected to Recommended function
PA[0:15] DCU display connectors DCU
PB[0:1] FlexCANO Interface FlexCANO
PB[2:3] USB Interface or OSBDM Debug LINFlex0 (UART mode)

Interface

PB[4:6] J23 GPIO/DPSI/Alternate boot function
PB7 SCK function of Sound codec SGM (I2S)
PB8 DO function of Sound codec SGM (12S)
PB9 FS function of Sound codec SGM (I2S)
PB10 PWM function of Sound codec SGM (PWM)
PB11 MCLK function of Sound codec SGM
PB[12:13] LINFlex1 Interface LINFlex1

Table continues on the next page...
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Table 15. 1/O pins (continued)
MCU Port Connected to Recommended function

PC[0:3] Touch screen for DCU ADC
PC[4:7] Touch screen for DCULite ADC
PCI[8:9] J48 ADC / GPIO
PC[10:11] P6 ADC / GPIO
PC[12:13] P5 ADC / GPIO
PC[14:15] 32 kHz crystal SXOSC (32 kHz oscillator)
PD[0:7] P6 SMC /SSD / GPIO
PD[8:15] P5 SMC /SSD / GPIO
PE[0:7] J47 SMC /SSD / GPIO
PFO J32 or Green LED GPIO / eMIOS1[19]
PFA J32 or thumbwheel switch on SW9 GPIO / EIF[8] / eMIOS1[20]
PF2 Video ADC interrupt WKUP9 or NMI
PF3 J32 or thumbwheel switch on SW8 GPIO / WKUP10] / eMIOS1[21]
PF4 12C for sound codec 12C_1
PF5 I/O for QuadSPI1 QuadSPI
PF6 I/O for QuadSPI1 QuadSPI
PF7 12C for sound codec 12C_1
PF[8:9] I2C for video ADC and video input port  |12C_0
PF[10:15] Serial flash U18 (QuadSPI0) QuadSPI
PG[0:11] DCU display connectors DCU
PG12 P4 Camera input port PDI
PH[0:3] P1 and P3 debug connectors JTAG
PH4 Ja3 GPIO / eMIOS1[21]
PJO DCULite display connectors DCULite
PJ[1:2] P4 Camera input port VIU/PDI
PJ3 Video clock in on video ADC and VIU

camera input port
PJ[4:11] P4 camera input port PDI
PJ12 J23 or DIP switch GPIO
PJ[13:15] Serial flash U21 (QuadSPI1) QuadSPI
PKO J32 or Red LED GPIO / eMIOS1[18]
PK1 I/0 for QuadSPI1 QuadSPI
PK[2:6] P4 camera input port VIU
PK[7:9] J23 or DIP switch GPIO / LINFlex2 / SGM (PWM)
PK[10:11] Optional 12C interface for DCU adapter

and DCULite adapter (fit SH6, SH7,

SH10, SH11)
PL[0:1] P6 ADC / FlexCAN1
PL[2:3] P5 ADC / eMIOS1[22:23]
PL[4:9] P4 Camera input port VIU

Table continues on the next page...
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Table 15. 1/O pins (continued)

MCU Port Connected to Recommended function
PL[10:11] J32 and thumbwheel encoder GPIO / eMIOS1[10:11]
PL[12:13] J32 and thumbwheel encoder GPIO / eMIOS1[12:13]
PM[0:1] Reset and power down for video ADC

and 10k pull down

PM2 DCULite display connectors DCULite
PM3 LIN enable GPIO
PM4 J13 or FlexCANO enable GPIO
PM[12:13] DCULite display connectors DCULite
PN[0:15] DCULite display connectors DCULite
PP[0:7] DCULite display connectors DCULite

6 Project Examples

Freescale provides CodeWarrior Development Studio projects to assist in the development of software. These software
projects initialize the MPC5645S-DEMO-V2 hardware and provide simple examples of how the hardware may be used. See
freescale.com for the latest version.

MPC5645S-DEMO-V2 , Rev. 0,09/2012

Freescale Semiconductor, Inc. 13




e e |
Contents Revisions
\ ¥ 4 —Sontents
‘ k X1 First 05Augustll S.McAslan
7 production
MPC5645S board
P RNt (e
Decoupllng . 1. Capacitors C2, C31, C23, C26 changed to higher voltage
MPC5645S Peripherals rating
Dlsplays 2.Capacitor C201 moved from VDD_30V to P12V
Memory %2 18Augustll S.McAslan
Audio and motors 3.Capacitors C215,C216 added to VDD_30V b
Sgrlal Interface 4.Capacitors C217,C218, C219,C220 added to DM_VTT_DDR2
Video Input power
Debug 5.Capacitor C37 added to P12V
1.Capacitor C38 & C39 filtering added to USB nets and
made as DNP.
2.Net names added before and after FB in power and 23Augustll S.McAslan
regulator sections.
X3
3.Differential clock nets suitably appended with _P/_N
4. Ul4 updated to 344-01142
x4 1. Header J31 rotated per Alberto request.
2. IC U4, LIN Transceiver changed from 312-76816 to
TMP-WF-15527 (TJA1020T from NXP) 26Augustll S.McAslan
3. Decaps added to U19,U20 and U22
1. Pullup resistor added to PF8 (SDA_0), PF9(SCL_0) cf
e PF4 (SDA_1l) and PF7(SCL_0) and made as DNP 30Augustl1l S.McAslan
2. Netname between U25 and P11 changed from DCU_*
to DCUL_*
X6 1. DDR series termination resistor's package changed
from 0603 to 0402 05Sepll S.McAslan
1. DDR series termination resistors RN5 and RN6 package
- changed to individual 0402 package to aid routing. 06Sepll S.McAslan
2. Capacitor C38 & C39 filtering added to USB nets e
JM_USB_N/P and made as DNP.
X8 1. CAN-DB9 pinouts changed to standard connection.
07sepll S.McAslan
A AQ085 Release
19Sepll S.McAslan
AX1 | A070 Release - J41,J42 connector pin outs reversed
17Novll S.McAslan
R89 removed from Ul2- pin no 3
R23 value changed from 100ohms to 470ohms
18Nov1l s
Ul2 - pin 4 is supply changed from 5V_SR to 3.3V_SR
- J12 pin 4 is connected with Ul2- pin 3
( Net name JM_RST_B)
B [R89(DNP) added at Ul2- pin no 3, connected to 3.3V_SR 21Novll S.McAslan
MKT part number updated as MPC5645S-DEMO-V2 23Nov1l
Board ID, Board Revision are Hard wired. 29Nov1l
AQ085 Release 1Decll
<, Microcontroller Solutions Group A
- ™ 6501 William Cannon Drive West
Z " freescale Austin, TX 76736.8598
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5 4 3 2 1

‘ ' ecified:

‘ k >hms, 5%, 1/8 Watt
1UF, 20%, 50V

g - —

All polarized capacitors are aluminum electrolytic

2. Interrupted lines coded with the same letter or letter
combinations are electrically connected.

3. Device type number is for reference only. The number
varies with the manufacturer.

4. Special signal usage:
_B Denotes - Active-Low Signal
<> or [] Denotes - Vectored Signals

5. Interpret diagram in accordance with American
National Standards Institute specifications, current
revision, with the exception of logic block symbology.
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Power 1l: Input and Switchers
Switching Regulators
Power supply input and filter
P12y
Ut
Swi
G107-0513. 2 PTG BoosT |3 0200 ]| 001F
g Main Power-In 5V di L 8y reepBAcK Lo____esun 5.0V_SR P22
i P12V c32 ?’b\%% EN 7 = 50V SR L 1 D
P2 OFF .,,‘ ol F1 L5 47U T 3t ONOFF SW_ouT 3
1 12V-IN VSwitched 1 m 2 VFused 1 2 R59 100 = 5/ 2a b1z R108
T 2 sag % z2 202 2
3 POWER SWITCH o L‘ Fuse Foer g loss lca i 1UF or S50 p o7
X ~I°) B130LB13 SUF .
8UF
12v_DC —E‘UF 1000PF (EanE-wa Hooo0UF HDR 1X2 b1 c VR
N
| é; o 5V Switching Regulator (@1A) LED GREEN
GND GND
u13
2y INPUT G BOOST 4.‘6”5 0.01F
6 33V SR
3.3V disgble ¢, , FEELBACK 1 sgvsn L) 1 ARy T 1 o
o2 ON/GFF sw_ouT » ¢ D
8 N 2g Pe 102
1UF G= ) p
<lwo| LM26765:3.3 lB340A 1000F
<
HDR 1X2 D10 70
c_ |4 A
R N
D 3.3V Switching Regulator (@1A) LED GREEN |
& = 1.21(1 + R2/R1)
- 12101+ 4 -1
Test and reference points
R29 1.0 47
GND
TP2s TP13 TP18 TP20 TP3  TP2  TP17 TP14 TP1 TP9  TPI6
1.8V SR FB A28 487.0
uts 8
2y INPUT G BOOST % LUF
oNe 1.8V disable L8y reeppack I RV
18V SREN 7, \SFF sw ouT 18VSRL 1 2 1D
o
x—Ne 2o D11
o c199
<[] IN26765-ADJ B130L513 .
< %DHF
HQR X2 Il
A 1.8V Switching Regulator (@0.75A)
A
-
-
- ™
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R103

VSSA

VDDA
ut4c VAN
L8 T
AD22 VSSA VDDA AC22 1 ~~~2
BLM31AJBOTSNIL
VSSA VDDE DDR 1 [-E2
vss 1 VDDE DDR 2
VvSs 2 VDDE DDR 3
Vvss 3 DDE DDR 4
VsS4 VDDE DDR 5
VSS 5 VDDE DDR 6 18V SR
VSs 6 VDDE DDR 7 2
VSs 7 VDDE DDR 8
vss 8 DDE DDR 9
vss 9 VDDE DDR_i0
vee o PoR0 MCU_3v3
VSS 11 VDD33 DDR 1 [Rg
Vvss_12 VDD33 DDR 2 [pg
VSs_13 VDD33 DDR 3 [ oz
VSS 14 VDD33 DDR 4
VSS 15
VSs_16
VSS 17 VDDE 1 AD:,Z
VSs_18 VDDE 2
VSs_19 MP VDDE 3
VSS_20 C5 6 4 5 S VDDE_4
vss 21 VDDE 5
Vss 22 416BGA VDDE 6 MCU_3Va
Vss 23 VDDE 7 -
VSS_24 POWER VDDE 8
VSS 25 VDDE 9
VSS 26 SIGNALS VDDE 10
VDDE 11
VDDE 12
VDDE_13 VREG
VDDE 14
VDDE 15
VDDE 16
vopReG |44
voD12
voopLL B4
vDD12 1
VDD12 2
VDD12_3
VDD12_4
vDD12 5
VDD12 6
vDD12_ 7
VDD12 8
VDD12 9
s | VSS 56 VDD12 10
Tia] VSS 57 vDD12 11
76| VSS 58 VDD12_12
Nis | VSS 59 VDD12_13
Ris | VSS_60 VDD12 14
g | VSS_61 VDD12 15
AD16 | VSS_62 VDD12 16
17| VSS 63 VDD12 17
Ki7 ] VSS 64 VDD12_18
Mi7 | VSS 65 VDD12 19
P17 VSS 66 VDD12 20
Ti7] VSS 67 vDD12 21
Big | VSS 68 VDD12_22
AETo | VSS 69 VDD12 23
21| VSS_70 VDD12 24
Eoa| VSS 71
Kaa | VSS 72
Ba5 | VSS 73
Hoa | VSS 74
Pas| VSS 75
VSs_76 VAN
AC23
Usa | VSSEH_ADC VDDEH ADG
AA2s | VSSM_SMD_1 VDDM_SMD_1
Wos | VSSM SMD 2 VDDM_SMD_2
VSSM_SMD_3 VDDM_SMD_3

MPC56455-416PKG

Do not fit jumpers

33V SR
N J37 MCU_3v3
HOR1X2 @
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k ling Caps

VDDA

fc162

047UF fonF

vop12 vDD12
VD12
Place close to emitter of 01
82 et Jfores L e e 175
~ WF o paur UF WE o paur pauF bur bur DNP [loUF
[1OUF
aNp
aNp aND
V_REG
vDD12
Place decoupling on MCU VDDPLL pin
114
== = = 94
UF ls700F [rour =
10nF
GND
aNp
Place decoupling on MCU VDDR pin
SMD_SV
Place decoupling on MCU VDDM pins
o7 190 186
“Toaur l70pF lezooF lezooF

GND
18V SR
Place decoupling on MCU VDDE_DDR pins - 10 in total, 0.1 and 470pF in a pair
ci1s 100 _ies L R _Lies o3 o7 ko L0
baur v 1UF “oaur “haur bAur b1uF “Tezopr “hropr “Tezopr “hropr “Teropr “hzopr le70pF
GND
VAN
Place decoupling close to MCU VDDE_A pins
[C192
Eon
GND
MCU_3V3
Place decoupling on MCU VDDE and VDD33_DR pins - 20 in total, 0.1 and 470pF in a pair
117 123 178 118 152 140 168 120 171 173 151
1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF
GND
MCU_3V3
[c170 [C159 ACK‘B AC|74 40155 40134 4C|77 AC|25 AC|37 40150 AC|28 [C172
fi7opF L 0 T TR Rropr fmopr ropF la70pF h7opF l70pF lezopF  la70pF Li70oF
-
GND =4
- ™
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M_RST B HyIM AST B

{12}

h

Need clock and Reset ccts
CLK XTAL32K PC15 R C29 .“ 12PF.
v
R27
DNP
fr.om 78Kz
CLK EXTAL32K PC14 €30 “ 12PF
Loop Controlled Pierce
Oscillator Circuit GND
33V SR 33V SR
R23 R26
70 flo.ok
33V SR 33V SR <
D9
AT MCU_RST
N Swe RESET Button
ui2
DN 4 —12 © RESET § 1 3
vee RST ‘ 5
R Vs 22 PTS645
1UF
TMG315ROW13F GND
GND GND
{12} MDO[..11]
CLK XTALS C25 || 12PF
k)
o
24 T v2
be 8MHz
DNP 0
fr.om n
CLK EXTALS C24 || 12PF
A
Loop Controlled Pierce
GND

Oscillator Circuit

7 PAD.15]

{91012} PB[0.13]

7912} PC[0.13]

(9 PD[0.15)

{12) PE[0.7)

{89.11.12)  PF[0..15]

To QuadSPIl

To QuadSPIO0

<&

=\

=
&

(CANTX_
(CANRX_0)
(TXD_0)
(RXD_0)

(SYS_MCLK)
(RXD_1)
(TxXD_1)

<«

beu_yo
DeU_KL
beu v
beu xR
DCUL_YU
DCUL XL
DeUL_YD
DeUL xR

PC[0..13]

CLK.
CLK

PD[0..15]

(M1C1R)

(M3COM)
(43c0P)

U148

SEEEEEE R EEREE

PAO/DCU_RO/SDA_B/EMIOSO_18/RSDS0_P
PA1/DCU_R1/SCL_B/EMIOS0_17/RSDSO_N
PA2/DCU_R2/RSDS1

PA3/DCU_R3/RSRST N
PA4/DCU_R4/RSDS2_P
PAS/DCU_RS/RSDS2 N
PAS/DCU_R6/RSRS3_P
PA7/DCU_R7/RSDS3
PAB/DCU_GO/SCL_C/EMIOSO0_20/RSDS4_P
PAY/DCU_G1/SDA_G/EMIOS0_19/RSDS4_N
PA10/DCU_G2/RSDS5_P
PA11/DCU_G3/RSDS5_N
PA12/DCU_G4/RSDS6_P
PA13/DCU_GS/RSDS6_N
PA14/DCU_GE/RSDS7_P

PGO/DCU_BO/SCL_D/EMIOSO_21/RSDS8_P
PG/DCU_B1/SDA_D/EMIOSO_22/RSDSG N
2/DCU_B2/RSDSI_P
PG3/DCU_BIRSDSI_N
PG4/DCU_B4/RSDS10_P
PG5/DCU_B5/RSDS10_N
PG6/DCU_BE/RSDS11_P
PG7/DCU_B7/RSDS11 N
PGB/DCU_VSYNC/TCON2
PGY/DCU_HSYNG/TCON1
10/DCU_DE/TCON3
PG11/DCU_PCLK/RSDSLCK P
PG12/PCS_BO/PDI_DE/DCULITE_B7

PA15/DCU_G7/RSDS7_N mcs 6 4 SS 4 l GBGA

PBO/CNTX_ATXD_A
PB1/CNRX_A/RXD_A
PB2TXD_A
PB3/RXD_A
PB4/SCK_B/MAQ
PB5/SOUT_B/MA1/FABM

2 (> ((>]>(>
s

/SIN_
PB7/SIN_ AEMIOST 20/125 SCK
PB8/SOUT A/EMIOS1_19Q/12S_DO

“Wa | PB9/SCK_A/EMIOS1_18/I2S_FS

PETOCNRX 625 | DO
PB11/CNTX
PRIZIAXD, BIEVIOST 10/5CS A2
PB13/TXD_B/EMIOS1_11Q/PCS_At

PCO/ANO
PC1/AN1
PC2/AN2
PC3/AN3
PC4/AN4
PC5/ANS
PCE/ANG
PC7/AN7
PCB/ANS
PCs/ANs

UX)/12S_DO
Pcn /AN11/MAO/| Pcs B2

EXTALG2)
XTAL32K

PE[0..7]

(M5C0P)
tusci)

c20

ARN
Hes

o|>{m|o|o>[glz[olol|

|

AB1

CLK EXTALS
CLK XTAL8

AAT

{12} RESET_B

(12} EVTIB
{12) EVTO B
{12 MCKO

RESET B

w1

PchNM/ExTALez’
PC15/AN15/XTAL32

PDO/MOCOM/SSDO_O/EMIOS1_8
PD1/MOCOP/SSDO_1/EMIOS1 16
PD2/MOCTM/SSDO_ 2/EM\081 23
PD3/MOC1P/SSDO.
PD4/M1 cuM/sst EM\osuis
PD5/M1COP/SSD1_1/EMIOS0_16
PD6/M1G1M/SSD1_2/EMIOS0_23
PD7/M1C1P/SSD1_3
PD8/M2COM/SSD2_0
PD9/M2COP/SSD2_1/EMIOS0_9
PD10/M2C1M/SSD2_2/EMIOS0_10
PD11/M2C1P/SSD2_3/EMIOSO_11
PD12/M3COM/'SSD3_0/EMIOS0_12
PD13/M3COP/SSD3_1/EMIOS0_13
PD14/M3C1M/SSD3_2/EMIOS0_14
PD15/M3C1P/SSD3_3/EMIOSO0_15

PEO/MACOM/SSD4_0
PE1/MACOP/SSD4_1
PE2/MACTM/SSD4_2
PE3/MAC1P/SSD4_3
PE4/M5COM/SSD5_0
PE5/M5COP/SSD5_1
PE/M5C1M/SSD5_2
PE7/M5C1P/SSD5_3

PFO/EMIOS1_19Q/EVTO/DCULITE B2
PF1/EMIOS1_20/MSEO/DCULITE_B3
PF2/NMI
PF3/EMIOS1_21Q/MSEO2/DCULITE B4
PF4/EMIOS1_14/SDA_B/IDCULITE_B5
PF5/QSPI_I01_BIEMIOS1_15/PDI16_(VIUB)
PF6/QSPI_100_BIEMIOS1_16/PDI17_(VIUS)
PF7/EMIOS1_15/SCL_B/DCULITE B6
PF8/SDA_A/PCS_B2/RXD_B
PF9/SCL_A/PCS B1/TXD B
PF10/QSPI_PCS_A/EVTI

PF11/QSPI102
PF12/QSPI 103 AMDO1
PF13/QSPI_100_ AMDO2
PF14/QSPI101_AM
PF15/QSPI_CLK WCLROUTAICKO

EXTAL
XTAL

9

o1l

010

MDOJ0. 11

{12}
{12)

MSEO_B
MSEO2_B

éé AD9 |

SIGNALS

PHO/TCK
PH1/TDI
PH2TDO

PH3TMS
PH4/PCS_AO/EMIOS1_21Q/DCULITE_G6

PUOIDCULITE B6/25 DO
PJ1/VIU1/PDI_HSYNC/EMIOS1_9/EMIOS0_8
RiZVIUOFD! |_VSYNC/EMIOST 14 EMIOS0_9
PJ3VIU_PCLK/EMIOSO_22/PDI_DE
PJ4/VIU2_PDIO/EMIOSO_21/EMIOSO_23
PJ5/VIU3_PDI1/EMIOSO_20/EMIOSO_16
PJB/VIU4_PDI2/EMIOSO_19/EMIOS0_15
PJ7/VIUS_PDI3/EMIOSO_18/EMIOSO_14
PJB/VIUS_PDH/EMIOSO_17/EMIOSO_13
PJ9/VIU7_PDIS/EMIOS1 22/EMIOS0_12
PJ10/VIUE_PDIG/EMIOS1 _17/EMIOSO0_11
PJ11/VIU9_PDIZ/EMIOS1_15/EMIOS0_10
PJ12/DCU_TAG/TCONO/DCULITE G6
PJ13/QSPI PCS_B/EMIOS1_8/PDI13_(VIUS)
PJ14/QSPI CLK_B/EMIOST_17/PDI_ PCLK
PJ15/QSPI_I03_B/EMIOS1_9/PDI14_(VIUG)

PKO/EMIOS1_18/DCULITE G7
PK1/QSPI_I02 B/EMIOS1_14/PDI15_(VIU7)
PK2/PDI8_(VIUOJEMIOST_0/DCULITE TAG
PK3/PDI9_(VIU1)EMIOS1_11Q/DCULITE_DE
PK4/PDI10_(VIU2)/EMIOS1_12/DCULITE_HSYNC
PK5/PDI11_(VIUS)EMIOS1_13Q/DCULITE_VSYNC
PK6/PDI12_(VIU4)/EMIOS1_9/DCULITE_PCLK
PK7/RXD_G/DCULITE R2/TCONS
PK8/TXD_C/DCULITE_R3/TCON9
PK9/l2S_DO/DCULITE_R4/TCON10
PK10/SDA_BEMIOS1_12/DCULITE TAG
PK11/SCL_B/EMIOS1_13Q/DCU_TAG/TCONO

PLO/AN19/CNRX_B/SDA_B
PL1/AN18/CNTX_B/SCL_B
PL2/AN17/CNRX_A/EMIOS1_22
PL3/AN16/CNTX_A/EMIOS1_23
PL4/PCS_C2/PDI13_(VIUS) TCON6
PL5/PCS_C1/PDI14_(VIUB)TCON7
PL6/PCS_CO/PDI15_(VIU7)/EMIOS1_18
PL7/SIN_C/PDI16_(VIUB)EMIOS1_19Q
PL8/SOUT_C/PDI{7_(VIU9/EMIOS1_20
PL9/SCK_C/PDI_PCLK/EMIOS1_21Q
PL1O/EMIOST_10/DCULITE G2
PL11/EMIOS1_11Q/DCULITE_G3
PL12/EMIOST_12/DCULITE G4
PL13/EMIOS1_13Q/DCULITE_G5

PMO0/I2S_SCK/DCULITE_RS/TCON11
PM1/I2S_FS/DCULITE_R6
PM2/EMIOS1_17/DCULITE_R7/DCULITE_DE/RSDSLCK_N
PM3/CNRX_G/RXD_D/TCON4
PM4/CNTX_C/TXD_D/TCONS
PM12/DCULITE_B7/12S_SCK
PM13/DCULITE_PCLK/SGM_MCLK

PNO/DGULITE_HSYNC/TCON4

PN1/DCULITE_VSYNC/TCONS (&

PN2/DCULITE_RO/RXD_C/PDIB_(VIUO)
PN3/DCULITE_R1/TXD_C/PDIS_(VIU1)
PN4/DCULITE_R2/TCONG

PNS/DCULITE R3/TCON7

PN6/DCULITE R4/TCONS
PN7/DCULITE_RS/TCONS
PN8/DCULITE_R6/TCON10
PN9/DCULITE_R7/TCON11
PN10/DCULITE GO/RXD_D/PDI10_(VIU2)
PN11/DCULITE G1/TXD_D/PDI11_(VIU3)
2/DCULITE_ G2/EMIOSO_17
PN13/DCULITE G3/EMIOSO_18
PN14/DCULITE_G4/EMIOSO_19
PN15/DCULITE_GS/EMIOS0_20

PPO/DCULITE_GE/EMIOS0_21
PP1/DCULITE_G7/EMIOS0_22
PP2’DCUL\TE BO/CNRX_G/PDI12_(VIU4)
3/DCULITE_B1/CNTX_C/PDI_DE
PP4/DCULITE_B2/EMIOS0_11
PP5/DCULITE_B3/EMIOS0_13
PP6/DCULITE_B4/EMIOS0_15
PP7/DCULITE_B5/12S_FS

Is1-olrd

Gl0.12]  {7.11)

H0.4]  {12)

PJ0.15]  {7.8,11,12}

To QuadsSPIl

/

PK[0.11]  {7,8,11,12}

[fo QuadSPI1

(FD.

T_CLK)

lerond

PLI0.13]  {9,11,12}

1)

(PCLE)

(sSYNC)

§ PN0.15] {7}
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Sharp LQ043 “"95” Decoupling for U24 DVL-_Dual 29
s2
‘ ' Jaa s o7 SHELL2
1UF - p.AUF - pauF gg @G-
524 TXC+
GND<———22 TXC Shid
24 X5 TX5+
DATAQ T I
A GND. TXO0/5 Shid
— DA 25 DCU TXOP TX0s
DCU DATA2 TX0+ 754 DCU Txam X0-
— DATAS 0- o] HP detect
— DATA4 28 DCU TXIP GND. GND
DATAS TX1+ 57 BoU TXIM JEETY by o
o - DATAG TX1- k¥ BV
{6} PA0.15] ) ~ - DATA7 31 DCU TxeP Sz ) B <
A {RO) 1 2 Gi — DATAS X2+ T30 —poU e GND. TX13Shid L
PA (RL) 3 4 = DATAY - o
PA: (R2) 5 6 & DATA10 22 DCU TXCP TXI-
PA: (&3) 7 8 ) DATA11 TTX%* 21__DCU_TXCM %—24 analog V-SYNC
A () 9 10 5 DATA12 Xc- X—4 DDC DATA
A B 11 12 G6 DATA13 560 %—24 DDC CLK
PA L 13 14 Gr DATA14 19 R4t 3V_SR X—24 X
PA &) I 16 — DATAIS  TFADJ 51— ook 8 o s Loy
PA e b 18 [H8—oasv SR — DATAIG  MSENPOT [—-——=—o— D Peaia shia
A () ie 20 2033V SR oo T A DATA17 1 3oV SR Lo
A (G2) 21 22 e - i DATA18 DVDDO [~ o on L
PA (3] 212 24 PGi0 — PA 39} DALY DVDDs [ —osav sh 5 2
B — 55125 2 PGI1 — A5 35| DATAZ0 " - @: analog RTN2
s 27 2 I PAG 37 2.3V SR analog RTNT
A (C) 22 30 [ 35050V SR — PA7 367 DATAZ2 PVDD [~ 033V %S4 analog H-sYNC
A = U Vo 37 31 25 OSSRy smg o pkio OATAZ ryopo B —oaav s %34 Znalog BLUE
6,11 PGO.12] eI CE— f DeU Xi SHS d il oei GNDQ%’ IDCK- TVDD1 [F22—033V_SR fome] :::}ggg;‘g‘
p1avo—371 57 38 —2——0P12V IDCK+ 16 ND st
DGNDO [5G SHELL1 |9
39 4 il 24 oE DGND1 [~gg—>GND
a0 &) &2 £ag i Asvnc  DGND2 [S3—>GND
G2 Ge s FG8 4 vsyne PGND [——>GND o ™
HDR_2X19_F DSK CTL3 CTLBIA3IDKS 0
-2X19] 20
DSK CTL2 CTL2/A2IDK2 TGNDO [53—>GND
GND GND DSK CTLL_B{ Gri1/a1/DK1 TGND2 [z ND
GND 15| ISEURST  TGND1 [~=—>GND
33V_SR BSEL/SCL
CONN FPC/FFC 40 | DseLsoA
GND<—4 EDGEHTPLG
_DSKEN 35 oo b ano
33V_SRO—r=r-55—o| VREF  RESERVED [ge—>0
s vt s o [ =anp
J42 VDD 30V TEPAI0PAP.
H—an0 5
(6912 PC0.13] )
o 336 4~ 560 Yu
1 37 560 XL DD 30V 2 SHg Sws
R38 0 YD 1 =8 DSK EN R110 10.0K 033V SR Confi
R39 [0 XR DESKEW— == = DSK_CTL3 RI11 10.0K 3.3V SR DVI 9
332 AA_560 L YU CON FPCIFFC 4 3| == [6 DSK CTL2 Ri12 10.0K 033V SR
33 560 L XL o e DSK_CTL1 RT13 10.0K’ 03.3V_SR
AN YD ™ pr— /S
2 : = ano<—HM Y aos o SW_DIP-4/SM
G A
Deuvy 11, DVI ENABLE
DCU_XL 2 2 J14
DCU_YD 3 2
2 csav
DCUXR 4 f z g\\; g;
6 O33VSR pour MSEN o A~ 033V SR
anD<—2 npp R Rios TooK
CON 1X4
Dual 29
Sharp LQO043 sHeLLe |52
P 443
4
T@C-
DCULITE eND<t——1 ] TXC+
o e Pu2 P28 (O GND. GND TXC Shid
o e P13 P29 (zeLx) 3.3V SR o—3- uzs *—2T N X5+
! 3V_SRO— X X5
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