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Introduction

This application note presents a sample program for making theinitial settings required by the PCI Express controller of
the SH7786.

Target Device

SH7786
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1. Introduction

1.1 Specifications

The PCI Express controller (PCIEC) initialization sample program presented in this application note makes initial
settings to the local bus state controller (LBSC), DDR3-SDRAM interface (DBSC3), and PCI Express controller
(PCIEC) after the power-on reset is cleared. After initialization, the PCI Express controller (PCIEC) operates either asa
PCI Express root port or endpoint. When operating as a PCl Express root port, it displays on the serial console
information such as the vendor ID and device ID of PCl Express endpoint devices and executes simple DMA transfers.
When operating as a PCl Express endpoaint, it specifies setting items such as vendor ID and device ID in the PCI
Express controller (PCIEC).

1.2 Functions Used

e Local bus state controller (LBSC)

e DDRS3-SDRAM interface (DBSC3)

e PCI Express controller (PCIEC)

e Serial communication interface (SCIFQ)

Initial settings for the local bus state controller (LBSC) and DDR3-SDRAM interface (DBSC3) are described in
SH7786 Group Application Note: SH7786 Initial Settings Sample Program (RO1IAN0519EJ0101). Refer to that
document in conjunction with this application note.

Note that descriptions of the initial settingsto the local bus state controller (LBSC) and DDR3-SDRAM interface
(DBSC3) are omitted from this application note as the relevant operations are verified in SH7786 Group Application
Note: SH7786 Initial Settings Sample Program (RO1AN0519EJ0101).
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1.3 Applicable Conditions

Table 1.1 Applicable Conditions

Evaluation  AP-AH4AD-0A (Alpha Project)*’
board CPU SH7786
Operating frequencies Internal clock: 533 MHz
SuperHyway clock: 267 MHz
Peripheral clock: 44 MHz
DDR3 clock: 533 MHz
External bus clock: 89 MHz
Clock operating mode Clock mode 3
(MDO = high, MD1 = high, MD2 = low, MD3 = low)
Endian mode Little endian (MD8 = high)
Addressing mode 29-bit addressing mode (MD10 = low)
Area 0 bus width 16 bits (MD4 = low, MD5 = High, MD6 = low)
Memory NOR flash memory, 16 MB (area 0):
Spansion S29GL128P90TFIRI
DDR3-SDRAM, 256 MB (areas 2 to 5):
Micron MT41J64M16LA-187E (2 chips)
PCI Express SH7786 on-chip PCI Express controller (PCIEC)
Support for PCI Express Base Specification, revision 1.1
PCI Express Generation 1: Bus frequency: 2.5 GHz
Root port: PCI Express x4 card slot, 1 channel
Endpoint: PCI Express x1 card edge, 1 channel
Serial interface SH7786 on-chip SCIF channel 0 (115,200 bps)
PC-USB-02A (Alpha Project)*2
Serial console TTL serial «<» USB converter
Toolchain Super-H RISC engine Standard Toolchain Version 9.3.2.0

Compiler options*®

-cpu=sh4a -endian=little
-include="$(PROJDIR)\inc","$(PROJDIR\inc\drv"
-define=CONFIG_PCIE_ROOT=0
-object="$(CONFIGDIR)\$(FILELEAF).obj" -debug -gbr=auto
-chgincpath -errorpath -global_volatile=0 -opt_range=all
-infinite_loop=0 -del_vacant_loop=0 -struct_alloc=1 -nologo

Assembler options

-cpu=sh4a -endian=little -round=zero -denormalize=off
-include="$(PROJDIR)\inc" -debug
-object="$(CONFIGDIR)\$(FILELEAF).obj"
-literal=pool,branch,jump,return -nolist -nologo -chgincpath
-errorpath

Linker options

-noprelink -rom=D=R -nomessage -list=
"$(CONFIGDIR)\$(PROJECTNAME).map" -optimize=safe
-start=INTHandler,VECTTBL,INTTBL,IntPRG/0800,
PResetPRG/01000,P,C,C$BSEC,C$DSEC,D/02000,
RSTHandler,PnonCACHE/OA0000000,B,R/0ADF00000,
S/0ADFFO0000 -nologo

Notes: 1. For detailed information on using the AP-SH4AD-0A, refer to AP-SH4AD-0A Hardware Manual.
2. For detailed information on using the PC-USB-02A, refer to AP-SH4AD-0A Hardware Manual.
3. To operate the PCI Express controller (PCIEC) as a PCI Express root port, specify
CONFIG_PCIE_ROOT=0 in the macro definitions. To operate the PCI Express controller (PCIEC)
as a PCI Express endpoint, specify CONFIG_PCIE_END=1 in the macro definitions.
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Table 1.2 lists the section allocations used in the sample program.

Table 1.2 Section Allocations

Section Section Usage Area Allocation Address (Virtual Address)

INTHandler  Exception/interrupt handler ROM 0x00000800 PO area

VECTTBL Reset vector table ROM (Can be cached,
Interrupt vector table MMU address

INTTBL Interrupt mask table ROM conversion not

IntPRG Interrupt function ROM possible)

PResetPRG  Reset program ROM 0x00001000

P Program area ROM 0x00002000

C Constant area ROM

C$BSEC Uninitialized data area address structure ROM

CS$DSEC Initialized data area address structure ROM

D Initialized data ROM

RSTHandler Reset handler ROM 0xA0000000 P2 area

PnonCACHE Program area (Cache invalid access) ROM (Can not be cached,

B Uninitialized data area RAM  OxADF00000 MMU address

R Initialized data area RAM conversion not

S Stack area RAM _ OxADFFo000  Possible)
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1.4 Descriptions of Terms Used in the Application Note

PCl Express

PCI Expressisaseria transfer interface standard, established by PCI-SIG, that isintended as a replacement for the
PCI bus standard. It is not compatible with the physical layer of the PCI bus, which has a 32-bit parallel interface,
but it allows continued use of existing software resources because it uses common communication protocols.

Each of the lanes used by PCI Express to transfer data consists of adifferential pair (transmit and receive) to enable
bidirectional communication (dual smplex). Revision 1.1 of the PCI Express Base Specification (commonly
referred to as Genl) supports a maximum unidirectional transfer rate of 2.5 Gbps per lane and a maximum
bidirectional rate of 5.0 Gbps per lane. The data bandwidth can be increased by combining multiple lanes, using two
lanes to double the transfer rate, four lanes to quadruple it, and so on.

PCl Express root port

A PCI Expressroot port performs overall control of the PCl Express system. Each PCI Express system must have at
least one root port.

When a configuration cycle commences, the PCI Express root port controls the PCl Express system overall,
initializing the system, receiving error messages, recovering from errors, etc. The root port also transmits request
packets, returns completion packets, and transmits and receives messages.

PCI Express endpoint

PCI Express endpoints are ports that perform data communication under the control of aroot port. A PCI Express
system can have multiple endpoints.

After an endpoint isinitialized in the configuration cycle, it performs error detection, sends notifications to the root
port, etc. Endpoints al so transmit request packets, return completion packets, and transmit and receive messages.

I/0 address space
The I/O address space is PCl bus-compatible.

Memory address space
The memory address space is PCI bus-compatible.

Configuration register space

The configuration register space is PCl bus-compatible. The total configuration register space comprises 4,096 bytes,
of which the lower 256 bytes compose an area that is compatible with the earlier PCI bus standard. The upper 3,840
bytes compose an area used by PCI Express that is called the PCI Express extended configuration space.

1.5 Scope of the Sample Program

The sample program introduced in this application note does not support all the functions of the PCI Express controller
(PCIEC). The application note describes basic usage scenarios in which, after initialization, the PCI Express controller
(PCIEC) operates either as a PCI Express root port or endpoint. When operating as a PCl Express root port, it displays
on the seria console information such as the vendor ID and device ID of PCl Express endpoint devices and executes
simple DMA transfers. When operating as a PCI Express endpoint, it specifies setting items such as vendor 1D and
device ID in the PCI Express controller (PCIEC).

The descriptionsin this application note do not cover the following functions of the PCI Express controller (PCIEC).

M essage transmission and reception
INTX/MSI interrupts
Link power control function (LO, LOs, L1, and L3 states)
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2. PCI Express Controller (PCIEC)

The PCI Express controller (PCIEC) performs PCl Express control and transfers data between the internal bus
(SuperHyway bus) of the SH7786 and PCI devices connected to the PCI Express interface.

This section describes the PCIEC functions supported by the sample program. For a detailed description of the PCIEC,
see section 13, PCI Express Controller (PCIEC), in SH7786 Group User’s Manual: Hardware (REJO9B0501).

2.1 Supported Functions
(1) Packet Transmission/Reception

Table 2.1 lists the supported PCI Express packets. The PCIEC supports packets that are not prohibited by the standard.

Table 2.1 Supported PCI Express Packets

Root Port Endpoint
Packet Type Transmission Reception Transmission Reception
Memory read o o o o
Memory write o o o o
I/O read o o — o
I/0 write o o — o
Lock o* — — —
Configuration read o — o
Configuration write o _
Message o* o* o* o*
Legend:
o: Supported by the PCIEC.
—: Use by PCI Express prohibited by the standard.
*:  Supported by the PCIEC but not supported by the application program.
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2

M essage Transmission/Reception

Table 2.2 lists the supported PCI Express messages. The PCIEC does not support vendor-defined messages. Note that
the sample program does not support message transmission or reception.

Table 2.2 Supported PCI Express Messages

Packet Type

Root Port

Endpoint

Transmission Reception

Transmission

Reception

Assert_INTA

Assert_INTB

Assert INTC

Assert_INTD

Deassert INTA

Deassert_INTB

Deassert INTC

oO|lo|OoO|O0O|JO|O|O]|O

oO|lo|O0O|O0O|O|O|O]|O

Deassert_INTD

PME_Active_State_Nak

PM_PME

PME_Turn_Off

PME_To_Ack

Ngintal

Ngintal

ERR_COR

ERR_NONFATAL

ERR_FATAL

ooo>’>|

ooo>’>|

Unlock

Set_Slot_Power_Limit

Vender_Define Type0

Vender_Define Type1

X[ X[O]|O

X[ X[O]|O

Leg

o:

A:

X

end:

Supported by the PCIEC.

Transmission/reception possible, but control by software is required.
. Use by PCI Express prohibited by the standard.
Not supported by the PCIEC.

RO1ANO0557EJ0100 Rev.1.00
Jul 15, 2011

RENESAS

Page 7 of 84



SH7786 Group SH7786 PCI Express Controller (PCIEC) Initialization Sample Program

(3) Configuration Registers

Table 2.3 lists the supported PCI Express configuration registers. The PCIEC does not support registers related to the
built-in self-test (BIST) function, switches, and expansion ROM.

Table 2.3 Supported PCI Express Configuration Registers

Configuration Register PCIEC Register Root Port Endpoint
Vendor ID register PCICONFOQ[15:0] o o
Device ID register PCICONFOQ[31:16] o o
Command register PCICONF1[15:0] o o
Status register PCICONF1[31:16] o o
Revision ID register PCICONF2[7:0] o o
Class code register PCICONF2[31:8] o o
Cache line size PCICONF3[7:0] — —
Master latency timer PCICONF3[15:8] — —
Header type register PCICONF3[23:16] o o
BIST register PCICONF3[31:24] x x
Base address register 0 PCICONF4[31:0] o o
Base address register 1 PCICONF5[31:0] o o
Base address register 2 PCICONF6[31:0] — o
Primary bus number PCICONF6[7:0] o —
Secondary bus number PCICONF6[15:8] o —
Subordinate bus number PCICONF6[23:16] —
Secondary latency timer PCICONF6[31:24] — —
Base address register 3 PCICONF7[31:0] — o
I/O base register PCICONF7[7:0] x —
I/O limit register PCICONF7[15:8] x —
Secondary status register PCICONF7[31:16] o —
Base address register 4 PCICONF8[31:0] — o
Memory base PCICONF8[15:0] x —
Memory limit PCICONF8[31:16] —
Base address register 5 PCICONF9[31:0] — o
Prefetchable memory base PCICONF9[15:0] x —
Prefetchable memory limit PCICONF9[31:16] x —
Card bus CIS pointer PCICONF10[31:0] — x
Prefetchable base (upper 32 bits) PCICONF10[31:0] x —
Subsystem ID register PCICONF11[31:0] — o
Prefetchable limit (upper 32 bits) PCICONF11[31:0] x —
Subsystem vendor ID register PCICONF12[31:0] — o
I/O base register (upper 16 bits) PCICONF12[15:0] x —
I/0 limit register (lower 16 bits) PCICONF12[31:16] X —
Capability pointer PCICONF13[31:0] ¢ o
Expansion ROM base address register PCICONF14[31:16] — x
Interrupt line PCICONF15[7:0] o o
Interrupt pin PCICONF15[15:8] ¢ o
Minimum grant PCICONF15[23:16] — —
Maximum latency PCICONF15[31:24] — —
Bridge control register PCICONF15[31:16] o —
Legend:

o: Supported by the PCIEC.

—: Use by PCI Express prohibited by the standard.

x:  Not supported by the PCIEC.
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(4) Capability Structures

Table 2.4 lists the supported PCl Express capability structures. The PCIEC supports the capability structures listed.
Note that the sample program does not support PCI Express capability structures.

Table 2.4 Supported PCI Express Capability Structures

Supported/
Capability Structure Not Supported Start Address
PCI power management o H'040
MSI o H'050
PCI Express o H'070
Advanced error reporting x —
Virtual channel o H'100
Device serial number o* H'1B0O
PCI Express link complex declaration x —
PCI Express root complex internal link control x —
Power budgeting x —
PCI Express root complex event collector endpoint association x —
Multi-function virtual channel x —
Vendor-specific x —

X P

RCRB header

Legend:

o: Supported by hardware.

x:  Not supported by the PCIEC.

*.  The PCIEC implements the device serial number capability structure, but no serial number is specified
by the hardware. To use the device serial number capability structure, set the serial number by software.
The device serial number capability structure is not included in the capability list chain in the initial state.
To use the structure, add it to the capability list chain.
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2.2 Pin Assignments

The PCIEC operates as either aroot port or an endpoint as defined by the PCI Express standard. The operating mode is
specified by the mode pins. Mode pin settings for the sample program are specified by using the DIP switches on the
evaluation board. For details of the DIP switches, see 4.1, AP-SH4AD-0A SH7786 Evaluation Board.

The PCIEC does not support the legacy endpoint, root complex integrated endpoint, switch, and root complex invent
controller operation modes defined in the PCI Express standard.

(1) Root Port

A root port performs overall control of the PCI Express system. Each PCl Express system must have at least one root
port. The PCIEC can operate as aroot port for which the SH processor acts as a host processor.

When a configuration cycle commences, the root port controls the PCI Express system overall, initializing the system,
receiving error messages, recovering from errors, etc. The root port also transmits request packets, returns completion
packets, and transmits and receives messages.

(2) Endpoint

An endpoint is a port that performs data communication under the control of aroot port. A PCl Express system can
have multiple endpoints. The PCIEC can operate as an endpaint.

After an endpoint isinitialized in the configuration cycle, it performs error detection, sends notifications to the root port,
etc. Endpoints also transmit request packets, return completion packets, and transmit and receive messages.
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2.3 PCIEC Module Initialization

To enable PCI Express packet communication by using the PCIEC, it is necessary to: (1) make settings for the bridge
function to link the PCI Express bus and the internal bus of the SH7786 (SuperHyway bus) and (2) establish a
connection between the PCI Express bus and the PCIEC.

(1) Bridge Function Settingsto Link PCI Express Bus and Super Hyway Bus

Making settings for the bridge function to link the PCl Express bus and the SuperHyway bus involves setting transfer
information in the registers listed below. For details on the transfer information to be set, see 2.6, Target Transfers.

e PCIELARO to PCIELARS
e PCIELAMRO to PCIELAMRS

(2) Establishing Connection between PCI Express Busand PCIEC

After specifying the transfer information in the above transfer control registers, set the CFINIT bit (bit 0) in
PCIETCTLR to 1 to indicate the start of connection establishment. (The values of the above transfer control registers
cannot be changed after CFINIT is set to 1).

Setting the CFINIT bit (bit 0) in PCIETCTLR to 1 starts the initialization of the data link layer to prepare for
communication with the connection-target PCl Express device.

When initialization of the data link layer completes, the DL_Active state is entered, making the system ready for
communication by VCO. Initialization is completed when the DL_Active state is confirmed by any of the following
methods.

Establishment of communication by VCO

e DLLACT (bit0)in PCIETSTR isset to 1.
e VC NeGatiation PenDing (bit 17) in VCCAPG is set to 1.
e A INTDL interrupt indicating DL_Active is generated.

The following settings must be performed in advance in order to generate an INTDL interrupt by DL_Active.

e Set INTDLE (bit 14) in PCIEINTER to 1.
e Set Datalink Layer ACTive Enable (bit 31) in DLINTENR to 1.

The PCIEC does not support more than one virtual channel (VC). Only one virtual channel (V CO) can be used for
communication.
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2.4 Configuration Cycle (PCI Express Initialization)

When the PCIEC is used as aroot port, a configuration cycle must be initiated to configure the connection-target device.
In the configuration cycle, configuration access is performed to confirm the status of the configuration registers of the
connection-target endpoints and, based on the result, values are assigned to the configuration registers of the root port
itself and of the endpoints. The root port typically accesses its own configuration registers via the SuperHyway bus.

(1) Initiating Configuration Access

When the PCIEC is used as a root port, the configuration is accessed to start the configuration cycle, in which a variety
of initial settings are made.

The procedure described below is used to access the configuration registers of external devices by means of
configuration access by PCIEC.

The procedure described below should not be used by the PCIEC, when operating as aroot port, to access its own
configuration registers. Instead, perform access via the SuperHyway bus to registers mapped to the SuperHyway bus
address space.

() PCIEPAR Settings

Specify the access destination configuration register number, extension register number, and access destination device
bus, device, and function numbersin PCIEPAR.

(b) PCIEPCTLR Settings

Specify the type of configuration access to be initiated and set the access enable bit in
PCIEPCTLR.

() PCIEPDR Settings

Generate a configuration read by read-accessing PCIEPDR, and generate a configuration write by write-accessing
PCIEPDR. Reading PCIEPDR returns the result of the configuration read.

(d) Checking PCIEPCTLR

Check the CRS hit (bit 16) in PCIEPCTLR to verify whether the configuration request retry status (CRS) has been
returned.

A CRSvalue of 1 indicates that a correct response to the configuration request has not been made because the
connection-target device has not been activated. If CRSis set to 1, write 1 to CRSto clear it and resume processing
from step (c), above.

It is not necessary to recheck the CRS bit again once configuration access to a device is successful.

(2) Receiving Configuration Access

When the PCIEC is used as an endpoint, it receives configuration accesses from root ports and accepts initialization
processing.

Reception of a configuration access by the PCIEC is handled automatically in hardware, and no software control is
necessary.

Software processing is required, however, when a configuration write access to the PowerState field (bits 1 and 0) in
PMCAPL is used to change the power state.

When anormal configuration write is received, the PCIEC reads the bus number and device number in the received
packet, and writes them to the BusNumber (bits 31 to 24), DeviceNumber (bits 23 to 19), and FunctionNumber (bits 18
to 16) fieldsin TLCTLR. These values are used as reguester 1Ds for the packets generated by the PCIEC.
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(3) Setting Details

To use the PCIEC as aroot port, issue a configuration request and specify settings listed below to initialize the PCI
Express. These settings are made by the root port to both the root port and endpoint registers.

The description below applies to the use of a single PCl Express device as the connection target. Additional settings are
necessary when the connection target is a switch or a bridge.

(8 Max Payload Size (MPS) Setting

Examine the Max Payload Size Supported (MPSS) values in the configuration registers of all the PCl Express devices
in the PCI Express system, including both root ports and endpoints, and use the smallest value as the system MPS. Set
the MPS value in the configuration registers of all devices, both root ports and endpoints.

(b) Max Read Request Size (MRRS) Setting

For the PCIEC, the MRRS value should be the same as the MPS value. Set a value equal to MPS in the configuration
registers of all the PCI Express devices, both root ports and endpoints.

(c) PCI Address Space Setting (BAR Setting)

Allocate PCI address space for each device.

Allocate address space according to the PCI Express standard, then set the BAR for each device to match.
(d) Operating Mode Setting

Set values in the configuration registers listed below to define the PCI Express operating mode. No setting needs to be
made if the initial valueis used. Do not change the values of these registers after the configuration cycle completes. For
adetailed description of each register, see 13.4.5, Configuration Registers, in SH7786 Group User’s Manual: Hardware.

PCICONF1[10].Interrupt Disable

PCICONF1[8].SERR Enable

PCICONFL1[6].Parity Error Response
PCICONF15[17].SERR Enable (root port only)
PCICONF15[15:8].Interrupt Pin (endpoint only)
PCICONF15[7:0].Interrupt Line (root port only)
EXPCAPZ2[11].Enable No Snoop

EXPCAPZ[4].Enable Relaxed Ordering
EXPCAPZ[3].Unsupported Request Reporting Enable
EXPCAPZ[2].Fatal Error Reporting Enable
EXPCAP2[2].Non Fatal Error Reporting Enable
EXPCAPZ[2].Correctable Error Reporting Enable
EXPCAP3[20].Data Link Layer Active Reporting Capable (root port only)
EXPCAP7[4].CRS Software Visibility Enable
EXPCAPT7[3].PME Interrupt Enable
EXPCAP7[2].System Error on Fatal Error Enable
EXPCAP7[1].System Error on Non-Fatal Error Enable
EXPCAP7[0].System Error on Correctable Error Enable

() INTX/MS Interrupt Setting

Determine the type of interrupt to be used by the system, INTx or M S|, and make the corresponding setting for each
device.
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(f) Master Enable Setting

Set the Bus Master Enable bit (bit 2), Memory Space Enable bit (bit 1), and I/O Space Enable bit (bit 0) in PCICONF1
to match the transfer to be performed following initialization.

When the root port receives a request from an endpoint, first set the Bus Master Enable bit of the root port to 1. At the
sametime, set Memory Space Enable to 1 if memory accessisto be accepted, or set 1/0 Space Enableto 1 if 1/0O access
isto be accepted. Without these settings, the root port will not accept requests. Next, set the Bus Master Enable bit of
the endpoint to 1. Without this setting, the endpoint cannot issue requests.

To enable memory access or 1/0 access to the endpoint, set the Memory Space Enable or 1/0 Space Enable bit of the
endpoint to 1. Without this setting, the endpoint will not receive requests.

RO1AN0557EJ0100 Rev.1.00 Page 14 of 84
Jul 15, 2011 RENESAS



SH7786 Group

SH7786 PCI Express Controller (PCIEC) Initialization Sample Program

2.5 P1/O Transfers (Data Transfer from PCIEC to External Device)
Asused here, PI/O transfer refers to a data transfer performed by accessing the PCIEC memory space via the internal

busin order to generate PCI Express packets.

(1) Overview

InaPl/O transfer, a unit such as the CPU accesses the PCIEC memory space via the SuperHyway busin order to
generate PCI Express packets that are then transmitted. PI/O transfers can be used to perform memory read/write and
1/O read/write access to external PCl Express devices.

P1/O transfers make it possible easily to generate PCl Express packets by accessing the PCI memory space. PCI Express
read packets are generated by read access, and PCl Express write packets are generated by write access.

Inatypical PI/O transfer, one PCI Express packet is generated per access to the PClI memory space. The data length of
the generated PCl Express packet is equal to the access size to the PCI memory space. For this reason, only short PCI
Express packets with a data length of 4 bytes can be generated by 4-byte accesses by the CPU, so the data transfer
efficiency is poor when large amounts of data are transferred.

To transfer large quantities of data, the packet connection function or the DM AC incorporated into the PCIEC should be

used.

Note that the sample program does not support the packet connection function.

(2) AddressMap (SuperHyway Space)

Table 2.5 shows the address map of the SuperHyway space.

The PCIEC has three address areas (consisting of eight physical types): the PCI memory area (six types), the control
register area, and the configuration register area. PCI Express packets are generated by accessing the PCl memory area.
The mapping between the PClI memory area and the PCI Express address space is described bel ow.

Table 2.5 SuperHyway Space Address Map

Physical
Memory Area PCIECO PCIEC1 PCIEC2 Address Size
PCl are 0 H'FD00_0000 H'FD80_0000 H'FC80_0000 PCIECO/1: 8 MB
to to to PCIEC2: 4 MB
H'FD7F_FFFF H'FDFF_FFFF H'FCBF_FFFF
PCl are 1 Not available Not available Not available 512 MB
PCl are 2 H'1000_0000 Not available Not available 64 MB
to
H'13FF_FFFF
(only for memory
space setting 1, 2,
5, or 6)
PCl are 3 H'FE10_0000 H'FE30_0000 H'FCDO0_0000 1 MB
to to to
H'FE1F_FFFF H'FE3F_FFFF H'FCDF_FFFF
Control register H'FE00_0000 H'FE20_0000 H'FCCO0_0000 256 kB
area (1) to to to
H'FEO3_FFFF H'FE23_FFFF H'FCC3_FFFF
Configuration H'FE04_0000 H'FE24_0000 H'FCC4_0000 4 kB
register to to to
H'FEO4_OFFF H'FE24 OFFF H'FCC4_OFFF
Control register H'FE04_1000 H'FE24_1000 H'FCC4_1000 252 kB
area (2) to to to
H'FEO7_FFFF H'FE27_FFFF H'FCC7_FFFF

Notes: 1. The above address map is for the 29-bit address mode.
2. The sample program uses areas PCIECO and PCIECA1.
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(3) Accessing PCI Memory Space and PCI 1/O Space

Figure 2.1 illustrates the mapping of the SuperHyway address space to the PCI address spaces. As shownin figure 2.1,
accesses to the PCI areain the SuperHyway address space are mapped to either a PCl address space or a PCl 1/0O space.
The PI/O transfer control registers (described below) specify the space to which the mapping is to be performed or an
address in a specific space where the mapping is to be performed. Accessto a PCl memory space or a PCl 1/0O space
can be performed by accessing the space (PCI ared) on the SuperHyway that is mapped to the PCl space.

A read access to a PCl area generates aread packet for a PCI memory space or PCI 1/0 space, and awrite accessto a
PCI area generates a write packet for a PCl memory space or PCI /O space.

When a PCl memory space is accessed, the packet length is determined according to the access size to the PCI area. In
other words, if the PCI areais accessed by 4-byte access, read/write packets of 4 bytes (1 DW) are generated in the PCI
memory space.

Only 4-byte (1 DW) accessto a PCI 1/0 spaceis alowed. When a PCl areais mapped to a PCl /O space, access to the
PCI area should be made with an access size of 4 bytes.

The PIO transfer control registers specify the transfer destination space (selection of PCI memory or 1/O space), the
start address in each space, the size of transfer destination space, and the attributes of the transfer packets.
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SuperHyway address space (32 bits)

H'0000_0000
H'1000_0000

H'2000_0000
H'3000_0000

H'8000_0000
H'A000_0000

H'C000_0000

H'FC80_0000
H'FCC0_0000
H'FCDO0_0000

H'FD00_0000
H'FD80_0000
H'FE00_0000
H'FE10_0000
H'FE20_0000
H'FE30_0000

PCIECO area 2, 64 MB

PCIEC2 area 2, 256 MB

PCIEC1 area 2, 256 MB

PCIEC2 area 1, 512 MB

PCIEC1 area 1, 512 MB

PCIECO area 1, 512 MB

PCIEC2 area 0, 4 MB

PCIEC2 register + reserved 1 MB

PCIEC2 area 3, 1 MB

PCIECO area 0, 8 MB

PCIEC1 area 0, 8 MB

PCIECO register + reserved 1 MB

PCIECO area 3, 1 MB

PCIEC1 register + reserved 1 MB

PCIEC1 area 3, 1 MB

PCIECO memory space

PCIECO I/O space

PCIECO area 3, 1 MB

PCIECO area 2, 64 MB

PCIECO area 1, 512 MB

PCIEC1 memory space

PCIEC1 I/O space

PCIEC%rea 2,256 MB

PCIEC1 area 3, 1 MB

76|EC1 area1,512MB -’

- N

PCIEC2 I/O space

PCIEC2 meﬁbw space

'Y PCIEC2 area 2, 256 MB

PCIEC2 area 3, 1 MB

Y PCIEC2area 1, 512 MB

Figure 2.1 Mapping of SuperHyway Address Space to PCl Address Spaces
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(4) Register Settingsfor PI/O Transfers

Table 2.6 lists the transfer control registers used for PI/O transfers. Accessesto PCl areas 0 to 3 are mapped to the PCI
memory or /O spaces according to these register settings. The functions of these registers are listed in table 2.6.

Table 2.6 Transfer Control Registers for PI/O Transfers

PCIEPALRO to Start addresses of the PCI address spaces to which PCI areas 0 to 3 are mapped
PCIEPALR3 (lower 32 bits)

PCIEPAHRO to Start addresses of the PCI address spaces to which PCl areas 0 to 3 are mapped
PCIEPAHR3 (upper 32 bits)

PCIEPAMRO to Specifies the sizes of data in PCI areas 0 to 3 mapped to the PCI address spaces.
PCIEPAMR3

PCIEPTCTLRO to Enables/disables PCI areas 0 to 3.

PCIEPTCTLR3 Specifies the transfer destination space (PCl memory space or PCI I/O space).

Specifies attributes (Lock, EP, No Snoop, Relax Ordering) for conversion.

PCIEPALRnN and PCIEPAHRN (n = 0 to 3) specify an addressin the PCl Express space to which PCI arean is mapped.

PCIEPAMRN specifies the size of the PCI area. It is not possible to specify a size larger than the size of the PCI area as
listed in table 2.5, SuperHyway Space Address Map.

PCIEPTCTLRn specifies whether a given areais enabled or disabled, the transfer destination space, and the attributes
of packets during the transfer process. Unlessit is specified in PCIEPTCTLRnN that PCl areanis enabled (default:
disabled), any access to the corresponding PCl areaisinvalid. To perform alock transfer or specify other attributes,
settings must be made to PCIEPTCTLRnN before accessing the PCI area.
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(5) Address Conversion from SuperHyway Busto PCI

The address used when accessing a PCl space by means of accessing a PCl areais determined by the address of the PCI
area accessed and by the settings of the associated transfer control register. The address conversion details are described
below and illustrated in figure 2.2, Address Conversion to PCI Space. (In the figure and description below, the number
n represents a value of 0 to 3, which corresponds to a PCl areas from 0 to 3).

The lower 16 bits of the PCI address (bits 17 to 2) are generated from the lower bits of the SuperHyway address.

The middle 11 bits of the PCI address (bits 28 to 18) are selected from the corresponding bits of the SuperHyway
address or PCIEPALRN, depending on the value of the transfer control register (PCIEPAMRN). (The SuperHyway
addressis used if the value of the corresponding bit in PCIEPAMRnis 1, and PCIEPALRn isused if itis0.)

The contents of PCIEPAHRN and the upper 3 bits of PCIEPALRnN are used as the upper 35 hits (bits 63 to 29) of the
PCI address.

63 32312928 18 17 0
PCladdress | . % ‘ W
31 0
PCIEPAHRn | |
31‘2928 18 17 0

PCIEPALRn % \ \

| 0

Yy

[ 18 1/ Selected for each bit according to the

SuperHyway address ‘31 szs 1V7///////AO 1 corresponding bit in PCIEPAMRN.
\

312928 18 17 0
PCIEPAMRN \ \ \ \

Figure 2.2 Address Conversion to PCl Space
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2.6 Target Transfers (Data Transfer from External Device to PCIEC)

Target transfers are described below. As used here, target transfer refers to the reception of a PCI Express packet from
an external device by the PCIEC and to the transfer of datato another module in the SH7786 via the SuperHyway bus.

(1) Overview

In atarget transfer, an external device accesses the PCIEC by using a PCl Express packet, a request to the SuperHyway
busis generated, and data istransferred to another module. Target transfers enable an external device to perform
read/write access to another module in the SH7786 or to external memory connected to it, such as DRAM, by
transmitting memory read/write or 1/O read/write packets.

In atarget transfer, the PCIEC can receive packets of any data length less than or equal to the specified Max Payload
Size (MPS). When atransfer using a size greater than that supported by the SuperHyway bus s specified, the PCIEC
splits the packet and generates multiple internal bus requests.

(2) AddressMap (PCI Express Space)
Figure 2.3 illustrates mapping of the PCI space to the SuperHyway space.

The assignment of addresses in the PCI Express space is dynamically determined by the root port during the
configuration cycle, based on the register settings at initialization. The register settings at initialization specify the size
and type (memory space or 1/O space, etc.) of each areato be allocated. When initialization is completed by setting
CFINIT to 1, the initialization details are reflected in the value of Base Address Register n (BARN) or the R/W
attributes in the configuration registers. Here, n represents the BAR register number: n=0to 1 for aroot port and n =0
to 5 for an endpoint.

The root port references these settings during subsequent configuration cycles, determines the address mapping, and
sets the result for each device in BARnN in the corresponding configuration register. The address pointed to by BARnN
serves as the start address assigned to the individual device in the PCl Express space.

The PCIEC supports either a 64-bit or a 32-bit PCl address space (the first 4G area of the 64-bit space) asthe areain
which memory spaceis allocated. One BARN register is used to allocate an area in a 32-bit address space, and two
contiguous BARnN registers (BARn+1/BARN) are used to allocate an areain a 64-bit address space. For thisreason, a
maximum of one 64-bit address space area can be allocated for aroot port and a maximum of three 64-bit address space
areas for an endpoint.

In 1/O spaces, areas are allocated using one BAR register.

Accesses to BARN by the PCI Express are received by the PCIEC, which converts them into accesses to the
SuperHyway bus. The conversion destination address is specified by PCIELARN.
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PCIEC memory space (64 bits) SuperHyway space (32 bits)
H'0000_0000_0000_0000 PCIEC area 0 H'0000_0000
BARO :
(memory — 32 bits)
PCIELARO
Local area 0
BAR1 PCIEC area 1
(memory — 32 bits) PCIELAR1
H'0000_0000_FFFF_FFFF Local area 1
PCIELAR3
PCIEC area 3 Local area 3 (PCIELARA4 is not used.)
(memory — 64 bits)
Local area 2 PCIELAR2
H'FFFF_FFFF_FFFF_FFFF
H'FFFF_FFFF

PCIEC 1/O space (64 bits)

BAR2 PCIEC area 2 (1/O)

Figure 2.3 Mapping of PCl Spaces to SuperHyway Space

(3) Register Settingsfor Target Transfers

Table 2.7 lists the transfer control registers for target transfers. These registers control access to areas allocated in the
PCI spaces and access to the internal bus from the allocated areas.

The PCIEC has six sets of target transfer registers. The PCIEC can allocate a maximum of two PCl areasin a PCl space
when used as aroot port and a maximum of six PCI areasin a PCI space when used as an endpoint. The PCIEC
supports allocation of 64-hit or 32-hit spaces as memory space that can be allocated in a PCl space. One set of target
transfer registers allocate one PCl space when a 32-bit space is used, and two sets of transfer registers allocate one PCI
space when a 64-bit space is used.

Table 2.7 Transfer Control Registers for Target Transfers

PCIELARLN Start address of the local bus (SuperHyway) space to which PCI area n will be mapped

PCIELAMRN Specifies size of PCl area n.

Note: The value of nis 0 or 1 for a root port and 0 to 5 for an endpoint.

PCIELARLn specifies the address on the SuperHyway bus to which area BARn is mapped. The valueof ncanbeOor 1
for aroot port and 0 to 5 for an endpoint.

PCIELAMRN specifies the size and type (memory space, 1/0 space, etc.) of the PCl area alocated in the PCI space, and
whether the areais enabled or disabled. The area cannot be allocated in the PCI spaceiif it is not enabled in
PCIELAMRN, and no transfers will be performed to the internal bus. (Theinitial setting after areset is disabled for all
areas.)
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(4) Conversion from PCl Addressto SuperHyway Bus Addr ess

Figure 2.4 illustrates decoding of PCI space addresses, and figure 2.5 illustrates conversion of PCl addressesto
SuperHyway addresses.

When a PCl Express packet isreceived, first its address is decoded. The address decoding differs depending on whether
the address width of the received packet is 32 or 64 bits. If the address width is 32 hits, the address in the received
packed is compared with BARN to determine the matching n value. Then the corresponding PCIELARnN and
PCIELAMRN are used to convert the address into a SuperHyway bus address. If the address width of the received
packet is 64 bits, the 64-bit address in the received packet is compared the 64-bit address obtained by combining
BARnN+1 and BARN to determine the matching n value. Then the corresponding PCIELARN and PCIELAMRnN are used
to convert the address into a SuperHyway bus address.

Theregisters PCIELARN+1 and PCIELAMRN+1 are not used in this process.

The lower bits (bits 17 to 0) of the SuperHyway bus address after conversion are generated from the lower bits of the
received PCI packet. For the middle bits (bits 28 to 18), the corresponding bits of the received packet address or
PCIELARnN are used according to the PCIELAMRn bit values. For the upper bits (bits 31 to 29), bits 31 to 29 in
PCIELARnN are used without modification.

BARnN

BAR % |
\

Bits 31 to n are compared according to

PCIEIAMRN (n = 28 to 18). Comparison
“ \
PCI address
(32 bits) % ‘
(a) 32-bit address comparison
BARN+1 BARN
BAR 63 3231 0
(64 bits)
Bits 31 to n are compared according to c .
PCIEIAMRN (n = 28 to 18). omparison
PCIl address & 323 0
(64 bits)
(b) 64-bit address comparison
Figure 2.4 PCI Space Address Decoding
312928 18 17 0
SuperHyway address N W
A
31‘2928 18 17 o
PCIEPALRN
\ -
PCI add 312028 | 1817 0 ‘)‘ Selected for each bit according
address to the corresponding bit in
(lower 32 bits) ‘ ‘ W PCIELAMRN.
312928 18 17 o
PCIELAMRn | | | |
\

Figure 2.5 Conversion from PCI Address to SuperHyway Address
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(5) Accessing the Super Hyway Bus from the PCI Express

Theinterna bus spaces that can be accessed by the PCI Express viathe PCIEC are CS2#, CS3#, the DBSC space, and
other PCIEC modules. Here, the other PCIEC modules that can be specified as transfer destinations are PCIEC1 and
PCIEC2 when access is made from PCIECO, PCIECO and PCIEC2 when access is made from PCIEC1, and PCIECO
and PCIEC1 when access is made from PCIEC2.

2.7 DMA Transfer
DMA transfer using the DMAC incorporated in the PCIEC (PCIEC-DMAC) is described below.

(1) Overview

The PCIEC-DMAC enables efficient data transfer between the PCI Express and other modules or external memory
devices that are connected via the SuperHyway bus. The PCIEC-DMAC is designed so that it can issue packets with a
maximum data length of 1,024 bytes* to the PCl Express, making possible high-speed data transfers that fully exploit
the high transfer capacity of the PCl Express.

Note: * Max Payload Size defines the maximum length of the packet dataissued to the PCl Express.

The PCIEC-DMAC supports stride transfers for the transfer of data from non-contiguous areas and command chains as
afunction for executing multiple transfer commands. The stride transfer function enables transfers in which non-
contiguous areas serve as the transfer source or destination by adding an offset to the transfer source or destination
address after performing a fixed number of transfers. The command chain function treats a set of DMAC settings, such
as transfer source and destination addresses and transfer sizes, as a command. By providing a function that sequentially
reads and executes commands that are stored in memory, the PCIEC-DMAC supports the continuous execution of
multiple transfers without CPU intervention.

(2) Features

¢ Number of channels: 4

e Address space: PCl Express = 64 bits, SuperHyway bus = 32 bits

o Transfer datalength: PCl Express = 4 bytesto 1 KB, SuperHyway bus = 4 to 32 bytes

e Maximum transfer count; 536,870,912 (2%)

e Addressing mode: Dual mode

e Transfer requests. Auto-request (started by register control)

e Datatransfer: Norma mode (continuous transfer), stride transfer, command chain

e Priority: Selectable between channel priority fixed mode and round-robin mode

o Interrupt requests: Interrupt requests can be issued to the INTC when a data transfer completes or when an error
ocCurs.

(3) DMAC Transfer Requests

The PCIEC-DMAC supports auto-request mode. The PCIEC-DMAC is activated by writing to its registers by the CPU
or other unit.
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(4) Channd Priority

When receiving simultaneous transfer requests with respect to multiple channels, the PCIEC- DMAC performs transfers
according to the specified priority. The priority of channels can be selected from two modes: fixed and round-robin. The
mode is selected by the ABT bit in the PCIEDMAOR register.

To improve transfer efficiency, the PCIEC-DMAC uses the largest possible PCl Express packets for transfer. Once
transmission or reception processing starts, it is not interrupted until transfer processing for the packet is completed. For
this reason, even if atransfer request with a higher priority becomes executable, no channel switching occurs until the
current packet transmission at that stage completes. Channel switching cannot occur until atransfer of up to 4 KB
finishes.

Channel switching occurs when a data transfer set in the active channel completes. Here, transfer set completion means
the point in time when the transfers for both the SuperHyway bus and PCI Express have compl eted.

(@) Fixed Mode

In fixed mode, the channel priority does not change. The priority is fixed as follows.
CHO > CH1 > CH2 > CH3

(b) Round-Robin Mode

In round-robin mode, when atransfer set has completed in one channel, the channel priority changes so that the
completed channel has the lowest priority.

(5) Transfer in Normal Mode

In anormal-mode transfer, datais transferred from a specified source address to a specified destination address. Either
of the following transfer directions can be selected: PCI to SuperHyway bus or SuperHyway busto PCI.

The procedure for performing normal-mode transfers with the PCIEC-DMAC is described below. For detailed
specifications of the individual registers, see 13.4.4, PCIEC-DMAC Control Registers, in SH7786 Group User’s
Manual: Hardware (REJ0O9B0501).

(8) General PCIEC-DMAC Settings

Make settings in the PCIEDMAOR register to enable DMA and select the arbitration type.

(b) Transfer Settings

Specify the PCI and SuperHyway addresses and byte count, and the transfer termination interrupt.

Specify the source and destination addresses in the registers PCIEDMPALRn and PCIEDMPAHRN, PCIEDM SALRN,
and PCIEDMBCNTRn, where n denotes the channel number (0 to 3). Regardless of the direction of transfer, specify the
PCI address in PCIEDMPAL Rn and PCIEDMPAHRN and the SuperHyway bus addressin PCIEDM SALRn.

To generate an interrupt when a transfer is completed, specify an interrupt setting in the PCIEDM CHSRn register.
If the stride transfer function will not be used, clear PCIEDMSBCNTRn and PCIEDMSTRRn to 0.

If the command chain function will not be used, clear PCIEDMCCARnN to 0.

(c) Activatingthe DMAC

In PCIEDMCHCRn, specify the direction of transfer, and at the same time initiate the transfer process by enabling the
channel.

If the stride transfer function will not be used, clear the SARE hit (bit 24) and PARE bit (bit 25) in PCIEDMCHCRnN to
0.

If the command chain function will not be used, clear the CCRE bit (bit 29) in PCIEDMCHCRnN to 0.
(d) Waiting for Transfer End

The end of the transfer can be determined by confirming that the TE bit (bit 0) in PCIEDMCHSRn isset to 1 or by
detecting atransfer end interrupt.
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(e) End Processing

Complete the transfer by clearing the CHE bit in (bit 31) in PCIEDMCHCRnN to 0. Also, write 1 to the TE bit (bit 0) in
PCIEDMCHSRn to clear it to 0.

The next DMA transfer cannot be started unless end processing is performed.

(6) Stride Transfer

In astride transfer, a procedure called “striding” is used in which an offset is added to the source or destination address
after the transfer of a specific number of bytes. By applying striding to the destination address, scatter transfer can be
performed. Similarly, by applying striding to the source address, gather transfer can be performed. By applying striding
to both the source and destination addresses, non-contiguous regions can be transferred.

To use stride transfer, set a stride interval (stride counter) in PCIEDM SBCNTRn and a stride width in PCIEDM STRRn
when specifying transfer settings. To use stride transfer on the PCI side or SuperHyway side only, set the stride width
(SSor PSfield in PCIEDMSTRRN) to O for the non-stride transfer side.

To start the DMAC, set the SARE bit (bit 24) or PARE hit (bit 25) in PCIEDMCHCRnN to 1.

The other settings are the same as those for normal-mode transfer.

(7) Command Chain

The command chain function enables the consecutive execution of multiple DMAC commands. Here, DMAC

command refers to a set of information that specifies a PCIEC-DMAC transfer; that is, the information specified in
PCIEDMPALRN, PCIEDMSALRN, PCIEDMBCNTRN, PCIEDMSBCNTRN, PCIEDM STRRn, PCIEDMCCARN, and
PCIEDMCHCRn. Thisinformation can be set in the PCIE-DMAC control registers and also in the memory in the
format shown in figure 2.6. (The upper 32 bits of the address on the PCI side cannot be specified by a DMAC command.
The address specified in the PCIEC-DMAC control registersis always used.) The command chain function enables the
PCIEC-DMAC to read the next DMAC command from memory after execution of aDMAC command, to write the
DMAC command contents to the PCIEC-DMAC control registers, and to execute the DMAC command. By specifying
the next DMAC command in each DMAC command that is read, a DMAC command chain can be built and

consecutive transfers performed.

When acommand chain is used, the PCIEC-DMAC first executes the DMAC command specified in the PCIEC-DMAC
control registers for each channel. After execution of this DMAC command, the PCIEC-DMAC reads the next DMAC
command from the address specified in PCIEDM CCARn, writes the command contents to the PCIEC-DMAC control
registers for the corresponding channel, and executes it. If the value of the CCRE bit in the newly read DMAC
command is 1, the PCIEC-DMA C reads the next command again from the memory and executes it after completion of
that command. If the value of the CCRE bit in the read DMAC command is 0, execution of the series of commandsin
the chain ends upon completion of that command.

Offset COMesPONdiNg 34 35 29 27 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

register
CH cc PAS[SAS
o omcHr | F'[or| g2 ASISAS

‘ ATTR ‘ TC Burst Burst-Length

4 RESERVED RESERVED RESERVED

8 DMSALR SADR

12 DMPALR PADR

16  DMCCAR CCA

20 DMBCNTR BCNT

24 DMSTRR ss PS
28 DMSCNTR SBCINI SBCNT

Figure 2.6 PCIEC-DMAC Command Format
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Command chain execution starts when a channel is enabled while the CCRE bit (bit 29) in PCIEDMCHCRn is set to 1.
Before starting a command chain, it is necessary first to store the chain of DMAC commands in a memory location
accessible from the SuperHyway bus (DDR3-SDRAM, LBSC, IL memory, OL memory, or shared memory specified in
L2CR), and to specify the address of the first command in PCIEDMCCARn.

Each DMAC command stored in memory must satisfy the conditions listed below. The DMAC commands should be
located in a shared memory location such as DDR, LBSC, or LRMA.

e CHEfield
This must always be set to 1.
o ATTRfidd
Set the ATTR field of the DMAC command in memory to the same value as that specified inthe ATTR field in the
PCIEC-DMAC control register. The value of the ATTR field cannot be modified by loading a command.
e TCfield
Set the traffic class (TC) field of the DMAC command in memory to specify the same virtual channel (V CO0) as that
specified by the TC field in the PCIEC-DMAC control register.
e RESERVED field
This must always be set to 8.
e CCAfidd
The value of the CCA field of the final command executed must be 0.

(8) PCIE-DMAC Interrupt Sources

The PCIEC-DMAC generates an interrupt for each channel at transfer end as well as an interrupt at error termination on
acommon basis for all channels.
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3. Serial Communication Interface (SCIFO0)

The serial communication interface (SCIFO) incorporates FIFO buffers and supports both asynchronous and clock
synchronous serial communication.

Note that SCIFO is used as an asynchronous serial console by the sample program.

For a detailed description of SCIFO, see section 24, Serial Communication I nterface with FIFO (SCIF), in SH7786
Group User’s Manual: Hardware (REJO9B0501).

4. Application Example

4.1 AP-SH4AD-0A SH7786 Evaluation Board

The sample program presented in this application note uses two AP-SH4AD-0A SH7786 evaluation boards,
manufactured by Alpha Project, and operates the PCIEC on one of them as a PCI Express root port and the other asa
PCI Express endpoint. For details of the AP-SH4AD-0A, see AP-SH4AD-0A Hardware Manual.

4.1.1 Memory Map
Table 4.1 shows a memory map of the AP-SH4AD-0A.

Table 4.1 AP-SH4AD-0A Memory Map

Area Address Connected Device Bus Width
0 H'0000_0000 to S29GL128P90TFIR20 (16 MB) 16 bits
H'OOFF_FFFF
H'0100_0000 to Shadow
H'03FF_FFFF
1 H'0400_0000 to LAN9221 (512 B) 16 bits
H'0400_OFFF
H'0400_1000 to Shadow
H'O7FF_FFFF
2 H'0800_0000 to MT41J64M16LA-187E (256 MB) 32 bits
H'OBFF_FFFF
3 H'0C00_0000 to
H'OFFF_FFFF
4 H'1000_0000 to
H'13FF_FFFF
5 H'1400_0000 to
H'17FF_FFFF
6 H'1800_0000 to Left open by user 32 bits
H'1BFF_FFFF
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4.1.2 Settings for PCI Express Root Port Mode

To set the AP-SH4AD-0A to operate in PCI Express root port mode, set the DIP switches as indicated below. For a
detailed description of the DIP switches, see section 2, Functions, in AP-SH4AD-0A Hardware Manual .

e PCI Express mode setting

SW2-2
MODE11 PCI Express Mode
ON Root port mode

e PCI Express PHY mode setting

SW2-3
MODE12 PCI Express PHY Mode
ON 4-lane + 1-lane

4.1.3 Settings for PCl Express Endpoint Mode

To set the AP-SH4AD-0A to operate in PCI Express endpoint mode, set the DIP switches as indicated below. For a
detailed description of the DIP switches, see section 2, Functions, in AP-SH4AD-0A Hardware Manual .

e PCI Express mode setting

SW2-2
MODE11 PCI Express Mode
OFF Endpoint mode

e PCI Express PHY mode setting

SW2-3
MODE12 PCI Express PHY Mode
ON 4-lane + 1-lane

Note: To operate the AP-SH4AD-0A in PCI Express endpoint mode while supplying power from the PCI Express
card edge, use a soldering iron to open solder junction JP1 on the board. For a detailed description of power
supply configuration, see section 3.7.1, Power Supply Examples, in AP-SH4AD-0A Hardware Manual.

414 Serial Console Settings

The sample program uses SCIFO as the serial interface of the AP-SH4AD-0A, and the relevant settings are described
below.

The PC-USB-02A is used as the seria console. The PC-USB-02A convertsthe TTL seria level of SCIFO into a USB
signal, allowing communication with a PC.

For details of the serial interface and console, see 3.7, Serid Interface, in AP-SH4AD-0A Hardware Manual.

Table 4.2 Serial Console Settings

Item Specification

SCIFO0 Asynchronous mode

Baud rate 115,200 bps

Data 8 bits

Parity bit None

Stop bit 1 bit

Flow control None
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4.2 Description of Sample Program

The sample program presented in this application note uses two AP-SH4AD-0A boards, one operating as a PCl Express
root port and one as a PCl Express endpoint. The description that follows covers the basic method whereby, after initial
PCIEC settings, the PCI Express root port displays on the serial console information from the configuration registers of
the PCI Express endpoint.

42.1 System Configuration for Sample Program

Two AP-SH4AD-0A boards, once set as a PCl Express root port and one as a PCl Express endpoint, are connected as
shown below, and the PC-USB-02A serial console is used to display settings (Vendor 1D, Device ID, etc.) from the
configuration registers of the PCl Express endpoint on the console PC.

AP-SH4AD-0A configured
as PCI Express endpoint

Insert PCI Express endpoint PCI Express card edge
into PCI Express root port connector CN6.

AP-SH4AD-0A configured
as PCI Express root port

PC-USB-02A TTL <« USB board é

Console PC

Figure 4.1 System Configuration
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4.2.2 Specifications of Sample Program
e Seria consoleinitial settings
e PCIEC initial settings (PCl Express root port mode or PCI Express endpoint mode settings)
o Display of PCI Express endpoint Vendor ID and Device ID
o Datatransfer (transmit/receive) to PCl Express endpoint memory area or 10 area
o Datatransfer (transmit/receive) to PCI Express endpoint memory area by using the on-chip DMA
e Thefollowing operations are not supported by the sample program.
— Stride transfer and command chain operation by using the on-chip DMA
— Message transmit/receive
— INTx or MSl interrupts
— Link power control function (LO, LOs, L1, and L3 states)
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42.3 Sample Program Flowcharts
(1) Flowchart of main() Function

This flowchart shows the processing sequence from the start of the main() function, which occurs after initial settingsto
LBSC and DBSC3 following a power-on reset.

Pin function settings
< pfc_init() >

v

SCIFO settings
< scif_init() >

Make pin function settings.

Set SCIFO to 115,200 bps, 8 bits.

PCIEC = Endpoint
(CONFIG_PCIE_END =1)

PCIEC ROOT port
or END point ?

PCIEC = Root port
( CONFIG_PCIE_ROOT=0)

. Console display (1): . . .
Console display (1) Display “SH7786 PCI Express DEMO Sample root port”. e PCIEC (endpoint) initial settings

“Target Device Check? Y/N” appears on the console display, prompting the user
No to enter Y to check, or N not to check, the target device.

Check target device?

Console display (2) :
Display “No Check Device”.
PCI Exfrpecslz_l?r:tllt?)l iettlngs Make PCIEC (root port) initial settings. Console display (2)
Read PCI Express configuration Read the configuration space of the target End
space device.

v

Console display (3): Display the Vendor ID and Device ID of the target device.
If the value of VID/DID is OxFF, display “Device not detected on PCI Bus”.

Console display (3)

“Transmit Data Start? Y/N” appears on the console display, prompting the user to enter
No Y to transmit/receive data to/from the target device, or N not to transmit/receive data.

Start data transmit?

Console display (4) :
Display “Transmit Not Start”.
Console display (4)
End

Figure 4.2 Flowchart of main (PCl Express Root Port) (1)
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for(i=0; i<4; i++)

v

Write to 10 space
< pcie_io_write() >

v

Read |0 space
< pcie_io_read() >

v

Console display (5)

v

Write to memory space
< pcie_mem_write() >

v

Read memory space
< pcie_mem_read() >

v

Console display (6)

v

v

Initialize transmit data

v

Console display (7)

v

DMA transfer (write) to
memory space
< pcie_start_dma() >

Console display (8)

v

Console display (9)

DMA transfer (read) from
memory space
< pcie_start_dma() >

v

Console display (10)

v

Console display (11)

End

Write test data to 10 space of target device.

Read test data from IO space of target device.

Console display (5): Display address and test data read from IO space.

Write test data to memory space of target device.

Read test data from memory space of target device.

Console display (6): Display address and test data read from memory
space.

Load DMA transfer test data (64 bytes) into SDRAM.

Console display (7): Display “DMA Start WRITE(SuperHyway->PCl)”".

Perform DMA transfer of 64 bytes of test data from SDRAM to memory space
of target device.

Console display (8): Display “Transfer Data”, transfer source SDRAM address,
and 64 bytes of test data.

Console display (9): Display “READ(PCI->SuperHyway)”.

Perform DMA transfer of 64 bytes of test data from same memory space of target
device to SDRAM.

Console display (10): Display “Transfer Data”, transfer destination SDRAM
address, and 64 bytes of test data.

Console display (11): Display “PCIl Express Demo Sample End”.

Figure 4.2 Flowchart of main (PCl Express Root Port) (2)
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Console display (1) Console display (1): Display “SH7786 PCI Express DEMO Sample Endpoint”.

v

PCI Express initial settings
< pcie_init() >

v

Console display (2) Console display (2): Display “PCIl Express Demo Sample End”.

Make PCIEC (endpoint) initial settings.

End

Figure 4.3 Flowchart of main (PCl Express Endpoint)

(2) Flowchart of Pin Function Settings

This flowchart shows the processing sequence for making pin function settings.

Start
< pfc_init() >

Set port H control register
(PHCR)

Set PH1 and PHO to SCIFO.

End

Figure 4.4 Flowchart of Pin Function Settings
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(3) Flowchart of SCIFO Initial Settings

This flowchart shows the processing sequence for making SCIFO initial settings for use as a serial console.

Start
< scif_init() >

Set serial control register 0
(SCSCRO) Clear TIE, RIE, TE, and RE to 0.

v

Set FIFO control register 0
(SCFCRO)

v

Set serial status register 0
(SCFSRO0)

v

Set line status register 0

Clear TX and RX FIFOs.

Clear BRK, DR, and TR to 0.

(SCLSRO) Clear ORER to 0.
EXT: SCK input Select the source clock to determine the baud rate.
INI: P, EXT: SCK external input
Select source clock
Set serial control register 0 Set P¢ as source Set serial control register 0 Set SCK external
(SCSCRO0) ’ (SCSCRO0) input as source clock.
Set bit rate register 0
(SCBRRO) Set to 115,200 bps.
<€
v
Wait in software Wait in software for 1 bit period.
Set FIFO control register 0 Receive FIFO data count trigger: Set to 1.
(SCFCRO) Transmit FIFO data count trigger: Set to 32.
Set to not clear TX and RX FIFOs.
Transmit enable: Set to 1.
Receive enable: Set to 1.
End
Figure 4.5 Flowchart of SCIFO Initial Settings
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(4) Flowchart of PCI ExpressBus|nitial Settings

This flowchart shows the processing sequence for making PCI Express businitial settings.

Start
< pcie_init() >

memset Initialize PCIEC configuration data.

v

PCIEC software reset
< pcie_soft_reset() >

v

Initialize PCI Express
physical layer Initialize PCI Express physical layer.
< pcie_phy_init() >

v

Initialize PCI Express
< pcie_trans_cont_init() >

v

Initialize PCI Express

configuration Make PCI Express configuration settings.
< pcie_config_init() >

Perform PCIEC software reset.

Initialize PCI Express (start connection).

End

Figure 4.6 Flowchart of PCI Express Bus Initial Settings

(5) Flowchart of PCIEC Softwar e Reset

This flowchart shows the processing sequence for performing a PCIEC software reset.

Start
< pcie_soft_reset() >

Set software reset control register .
(PCIESRSTR) Execute software reset: Set SRST to 1.

v

Set transfer control register
(PCIETCTLR)

v

Set software reset control register
(PCIESRSTR)

v

Set transmit VCO status register
(PCIETXVCOSR)

Initialize PCIEC internal registers: Clear CFINIT to 0.

Cancel software reset: Clear SRST to 0.

Clear VCO transmit buffer: Set TXBUFCLR to 1.

End

Figure 4.7 Flowchart of PCIEC Software Reset
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(6) Flowchart of PCIEC Physical Layer Initialization
This flowchart shows the processing sequence for initializing the PCIEC physical layer.

Console display (1)

v

Set physical layer control register
(PCIEPHYCTLR)

v

Initialize physical layer control
register
< phyreg_write() >

Console display (1): Display “PCle PHY During Initialization...”
Supply physical layer register space access clock: Set PHYCKE to 1.

Initialization sequence

(1) Set physical layer control register address 0x60 to 0x004B_008B.
(2) Set physical layer control register address 0x61 to 0x0000_7B41.

(3) Set physical layer control register address 0x64 to 0xO0FF_4F00.
(4) Set physical layer control register address 0x65 to 0x0907_0907.

(5) Set physical layer control register address 0x66 to 0x0000_0010.

(6) Set physical layer control register address 0x74 to 0x0007_001C.
(7) Set physical layer control register address 0x79 to 0x01FC_000D.
(8) Set physical layer control register address 0xB0 to 0x0000_0610.
(9) Set physical layer control register address 0x67 to 0x0000_0400.

( CONFIG_PCIE_ROOT =0)

¥ PCIEC = Root port
PCIEC m

or endpoint ?

PCIEC = Endpoint

(CONFIG_PCIE_END =1)

Read physical layer control
register
< phyreg_read() >

»i

A

Set physical layer control register
(PCIEPHYCTLR)

v

Console display (2)

End

Stop physical layer register space access clock: Clear PHYCKE to 0.

Console display (2): Display “PCle PHY During Initialization...Finish”.

Figure 4.8 Flowchart of PCIEC Physical Layer Initialization

RO1ANO0557EJ0100 Rev.1.00
Jul 15, 2011

Page 36 of 84

RENESAS

Read data from physical layer control register address 0x67.




SH7786 Group

SH7786 PCI Express Controller (PCIEC) Initialization Sample Program

(")

Flowchart of PCIEC Initialization

This flowchart shows the processing sequence for PCIEC initialization.

Start

Qpcie_trans_cont_init();

v

Console display (1)

v

(PCIELARO)

Set local address register 0

v

(PCIELAR2)

Set local address register 2

v

(PCIELAMRO)

Set local address mask register 0

v

(PCIELAMR?2)

Set local address mask register 2

v

Set ID setting register 1
(PCIEIDSETR1)

v

Set ID setting register 2
(PCIEIDSETR2)

v

Set PCI configuration registe
(PCIEPCICONF1)

r1

v

(PCIETCTLR)

Set transfer control register

<€
«

Data link layer
in active state?

DLLACT =0

DLLACT =1

Console display (2)

End

Console display (1): Display “PCle Controller During Initialization...”

Set local (SuperHyway) address register 0 to 0x0C000000.

Set local (SuperHyway) address register 2 to 0x0D000000.

Set local (SuperHyway) address mask register 0 to 0xXOO0FFFO1.
This sets LAMRO to 1 MB and SPCSEL to secure a 32-bit address
space in memory, and sets LARE to local address enabled.

Set local (SuperHyway) address mask register 2 to 0xO00FFF11.
This sets LAMR2 to 1 MB and SPCSEL to secure a 32-bit address
space in I/0, and sets LARE to local address enabled.

Set ID setting register 1 (PCIEIDSETR1) to 0x01234567.

Set ID setting register 2 (PCIEIDSETR2) to 0Ox89ABCDEF.

Set PCI configuration register 1 (PCIEPCICONF1) to 0x00000007.
This enables memory/IO requests, enables memory space access, and
enables 10 space access.

Set transfer control register (PCIETCTLR) to 0x00000001.
This activates LTSSM (connection establishment start).

DLLACT = 1 in transfer status register (PCIETSTR)?

Console display (2): Display “PCle Controller During Initialization...Finish”.

Figure 4.9 Flowchart of PCIEC Initialization
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Flowchart of PCI Express Configuration Register Initial Settings

This flowchart shows the processing sequence for making PCI Express configuration register initial settings.

Start
< pcie_config_init() >

v

Read configuration register
< config_read() >

€

«

CRS received?

CRS =1

DevicelD = 0?

Device ID =0

DevicelD /=0

Read configuration register
< config_read() >

€

«

CAP ID = 0x10?

CAP ID/=0x10

CAP ID = 0x10

Read configuration register
< config_read() >

v

Obtain MPS

v

Read configuration register
< config_read() >

v

Write to configuration register
< config_write() >

v

Set PCIE capability register 2
(PCIEEXPCAP2)

v

Write to configuration register
< config_write() >

v

Read configuration register
< config_read() >

Obtain header and product ID from PCI Express configuration register.

CRS =1 in PIO control register (PCIEPCTLR)?

Confirm device ID.

Obtain Max Payload Size Supported (MPSS) of connected device.

Obtain PCI Express capability structure from PCI Express configuration
register.

Compare Max Payload Size (MPS) in obtained PCI express capability
structure with MPS in PCIE capability register 1 (PCIEEXPCAP1), and
use smaller value as MPS.

Obtain PCI Express capability structure from PCI Express configuration
register.

Set MPS to MPS value of PCI Express capability structure from PCI
Express configuration register.

Set obtained MPS in PCIE capability register 2 (PCIEEXPCAP2).

Set command register PCI Express configuration register to 0x00000007.

Obtain value of base address register 0 PCI Express configuration
register.

Figure 4.10 Flowchart of PCI Express Configuration Register Initial Settings (1)
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. Determine address space from value obtained from base address register
64-bit space 0 PCI Express configuration register.

Device Address Type ?

32-bit space
A
Write to configuration register A) Write to configuration register B)

< config_write() > < config_write() >

€ I

*‘

Read conflguratlon register Obtain values of all external device configuration registers.

< config_read() >

v

memcpy Store values in all external device configuration registers.

(A) Set PCI area address 0 to 0xFD00000O base address register 0 PCI
Express configuration register and PCI area address 2 to OxFE100000

in base address register 2.

(B) Set PCI area address 0 to 0xFD00000O base address register 0 PCI
Express configuration register and PCI area address 1 to 0x00000000
in base address register 1.

Figure 4.10 Flowchart of PCI Express Configuration Register Initial Settings (2)

(9) Flowchart of PCI ExpressMemory Transfer (Write)
This flowchart shows the processing sequence for performing a PCl Express memory transfer (write).

Start
< pcie_mem_write() >

Enable memory transfer
< pcie_enable_mem_transfer() > Enable PCI Express memory transfer.

v

Write data to PCl Express Wirite data to PCI Express memory area (PCl area address 0).
memory area

Figure 4.11 Flowchart of PCI Express Memory Transfer (Write)
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(10) Flowchart of PCI Express Memory Transfer (Read)

This flowchart shows the processing sequence for performing a PCl Express memory transfer (read).

Start
< pcie_mem_read() >

Enable memory transfer
< pcie_enable_mem_transfer() >

v

Read data from PCI Express
memory area

v

End

Enable PCI Express memory transfer.

Read data from PCI Express memory area (PCl area address 0).

Figure 4.12 Flowchart of PCl Express Memory Transfer (Read)

(11) Flowchart of PCI Express Memory Transfer Enable Settings

This flowchart shows the processing sequence for making PCI Express memory transfer enable settings.

Start
< pcie_enable_mem_transfer() >

v

Set PCI address upper register 0 Set PCI address upper register 0 (PCIEPAHRO0) to 0x00000000
(PCIEPAHRO) (32-bit space).
Set PCI address lower register 0 Set PCl area 0 address in PCI address lower register 0 (PCIEPALRO)
(PCIEPALRO) to 0OxFDO00000 (32-bit space).
Set PCI address mask register 0 Set PCI address mask register 0 (PCIEPAMRO) to 0x007C0000 to specify
(PCIEPAMRO) 8 MB window size.
. Set PCI conversion control register 0 (PCIEPTCTLRO) to 0x80000000
Set PCI conversion control . . :
. to specify maximum packet size of 4 bytes, no lock, memory area as
register 0 (PCIEPTCTLRO) L . .
transfer destination, and transmit packet attribute no snoop.

End

Figure 4.13 Flowchart of PCI Express Memory Transfer Enable Settings
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(12) Flowchart of PCI Express|O Transfer (Write)

This flowchart shows the processing sequence for performing a PCl Express | O transfer (write).

Start
< pcie_io_write() >

Enable 10 transfer
< pcie_enable_io_transfer() >

v

Write data to PCI Express
10 space

Enable PCI Express IO transfer.

Write data to PCI Express 10 space (PCl area address 3).

End

Figure 4.14 Flowchart of PCI Express 10 Transfer (Write)

(13) Flowchart of PCI Express|O Transfer (Read)

This flowchart shows the processing sequence for performing a PCl Express | O transfer (read).

Start
< pcie_io_read() >

Enable 10 transfer
< pcie_enable_io_transfer() >

v

Read data from PCI Express
10 space

Enable PCI Express IO transfer.

Read data from PCI Express 10 space (PCl area address 3).

Figure 4.15 Flowchart of PCI Express 10 Transfer (Read)

RO1AN0557EJ0100 Rev.1.00 Page 41 of 84
Jul 15, 2011 RENESAS



SH7786 Group SH7786 PCI Express Controller (PCIEC) Initialization Sample Program

(14) Flowchart of PCI Express|O Transfer Enable Settings
This flowchart shows the processing sequence for making PCI Express 1O transfer enable settings.

Start
< pcie_enable_mem_transfer() >

v

Set PCI address upper register 3 Set PCI address upper register 3 (PCIEPAHR3) to 0x00000000
(PCIEPAHR3) (32-bit space).
Set PCI address lower register 3 Set PCl area 0 address in PCI address lower register 3 (PCIEPALR3)
(PCIEPALR3) to OXFE100000 (32-bit space).
Set PCl address mask register 3 Set PCI address mask register 3 (PCIEPAMR3) to 0x007C0000 to specify
(PCIEPAMR3) 1 MB window size.
Set PCI conversion control Set PC! conversion control register 3 (PCIEPTCTLR3) to 0x80000100
) to specify maximum packet size of 4 bytes, no lock, IO space as
register 3 (PCIEPTCTLRS3) . . .
transfer destination, and transmit packet attribute no snoop.

End

Figure 4.16 Flowchart of PCI Express 10 Transfer Enable Settings
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(15) Flowchart of PCI Express Physical Layer Control Register Write

This flowchart shows the processing sequence for writing to the PCI Express physical layer control register.

Start
< phyreg_write() >

Set physical layer control register Set PHYCKE to 1 to supply clock for accessing physical layer register
(PCIEPHYCTLR) space.

v

Set write data in physical layer
data out register Set write data in physical layer data out register (PCIEPHYDOUTR).
(PCIEPHYDOUTR)

v

Write to physical layer address Set write command and address in physical layer address register
register (PCIEPHYADRR). (PCIEPHYADRR).

€

Determine response form PHY control bus. ACK = 1 indicates access
end.

Write to physical layer address
register (PCIEPHYADRR).

<€
€

Clear physical layer address register (PCIEPHYADRR).

Determine response form PHY control bus. ACK = 0 indicates idle
state.

Set physical layer control register Stop clock for accessing physical layer register space by clearing
(PCIEPHYCTLR) PHYCKE to 0.
End

Figure 4.17 Flowchart of PCI Express Physical Layer Control Register Write
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(16) Flowchart of PCI Express Configuration Register Read

This flowchart shows the processing sequence for reading the PCI Express configuration register.

Start
< config_read() >

v

Set PI/O control register
(PCIEPCTLR)

v

Set PI/O address register
(PCIEPAR)

v

Read PI/O data register
(PCIEPDR)

v

Set PI/O control register
(PCIEPCTLR)

Set CCIE to 1 in PI/O control register (PCIEPCTLR) to enable issuing
of configuration requests.

In the PI/O address register (PCIEPAR), set the bus number, device
number, function number, and extension register number of the access
destination when a configuration cycle is generated.

Read configuration data from PI/O data register (PCIEPDR).

Clear CCIE to 0 in PI/O control register (PCIEPCTLR) to disable
issuing of configuration requests.

Figure 4.18 Flowchart of PCI Express Configuration Register Read

(17) Flowchart of PCI Express Configuration Register Write

This flowchart shows the processing sequence for writing to the PCl Express configuration register.

Start
< config_write() >

v

Set PI/O control register
(PCIEPCTLR)

v

Set PI/O address register
(PCIEPAR)

v

Write to PI/O data register
(PCIEPDR)

v

Set PI/O control register
(PCIEPCTLR)

Set CCIE to 1 in PI/O control register (PCIEPCTLR) to enable issuing
of configuration requests.

In the PI/O address register (PCIEPAR), set the bus number, device
number, function number, and extension register number of the access
destination when a configuration cycle is generated.

Write configuration data to PI/O data register (PCIEPDR).

Clear CCIE to 0 in PI/O control register (PCIEPCTLR) to disable
issuing of configuration requests.

Figure 4.19 Flowchart of PCI Express Configuration Register Write
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(18) Flowchart of PCIEC DMA Transfer

This flowchart shows the processing sequence for performing a PCIEC internal DMAC transfer.

Start
< pcie_start_dma() >

Set PCI DMAC DMA operation
register (PCIEDMAOR)

v

Set PCI DMAC stride count
register 0 (PCIEDMSBCNTRO)

v

Set PCI DMAC stride register 0
(PCIEDMSTRRO)

v

Set PCI DMAC command chain
address register 0 Set PCI DMAC command chain address register 0 to 0x00000000.
(PCIEDMCCARO)

v

Set PCI DMAC PCI address lower
register 0 (PCIEDMPALRO)

v

Set PCI DMAC PCI address upper
register 0 (PCIEDMPAHRO)

v

Set PCI DMAC SuperHyway address
lower register 0 (PCIEDMSALRO)

v

Set PCI DMAC byte count register
0 (PCIEDMBCNTRO)

Set DMA enable bit (DMAE) to 1 in PCI DMAC DMA operation register.

Set PCI DMAC stride count register 0 to 0x00000000.

Set PCI DMAC stride register 0 to 0x00000000.

Set PCI DMAC PCI address lower register 0 to 0xFD000000.

Set PCI DMAC PCI address upper register 0 to 0xx0000000.

Set SDRAM address in PClI DMAC SuperHyway address lower register 0.

Set DMA transfer byte count in PCI DMAC byte count register 0.

€
€

No

Ready for DMA transfer? Check PE, SE, and TE flags in PCI DMAC channel status register 0.

Set PCI DMAC channel control Set CHE to 1 in PCI DMAC channel control register 0 to set transfer direction
register 0 (PCIEDMCHCRO) to DIR.

€
€

- ”
DMA transfer finished? Check TE flag in PCI DMAC channel status register 0.

Set PCI DMAC channel control
register 0 (PCIEDMCHCRO)

Clear CHE to 0 in PCI DMAC channel control register 0.

v

Set PCI DMAC channel control
register 0 (PCIEDMCHCRO)

Set TE to 1 in PCI DMAC channel status register 0 to clear the flag.

End

Figure 4.20 Flowchart of PCIEC Internal DMAC Transfer
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4.2.4

Sample Program

(1) PCle DemoSample.c

Thisisaprogram listing of the main function.

001 /***********************************************************************/
002 /* */
003 /* FILE : PCl e_DenpSanpl e. ¢ */
004 /* DATE :Wed, Nov 17, 2010 */
005 /* DESCRI PTI ON : Mai n Program */
006 /* CPU TYPE : O her */
007 /* */
008 /* This file is generated by Renesas Project Generator (Ver.4.16). */
009 /* */
010 /***********************************************************************/
011
012
013
014 //#include "typedefine.h"
015 #i ncl ude "config.h"
016 #i ncl ude "pcie.h"
017
018 #i fdef __cplusplus
019 //#incl ude <ios> /1 Renove the conment when you use io0s
020 //_SINT ios_base::Init::init_cnt; /1 Renove the conment when you use io0s
021 #endif
022
023 voi d nai n(void);
024 #ifdef __cplusplus
025 extern "C' {
026 void abort(void);
027 }
028 #endi f
029
030 /* ==== Variabl e declaration ==== *
031 //extern static PCl E_CONF_DATA conf_dat a;
032 #define BUFF_MAX 7
033 #define TransByte 64
034
035 /* ==== Function declaration ==== *
036 vol atile void Buffd ear(char *pBuff, int size);
037 volatile void SdramDatalnit(int cnt);
038
039
040 void pfc_init(void);
041
042 /*""FU'\K: CDV,VENT""*****************************************************
043 * ID :
044 * Qutline : Sanpl e program main
045 * :
046 * Include :
047 * Decl aration : void main(void)
048 * Description : Main program
049 * :
050 *
051 *
052 *
053 *
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054 * Limtation
055 * :
056 * Argunent : none
057 * Return Val ue © none
058 * Calling Functions :
059 xun FU’\IC CGVIVENT END""**************************************************/
060 voi d nmai n(voi d)
061 {
062 volatile static int ret = O;
063 int i, j;
064 char KeyBuf f [ BUFF_MAX] ;
065 unsi gned | ong dat a;
066 int startadd;
067
068 pfc_init();
069 ret = scif_init();
070
071 #ifdef CONFI G_PCl E_ROOT
072 if( ret ==0)
073 printf("\n\r_/ _/ _/ SH7786 PCl Express DEMO Sanmple ROOT Port _/ /_/\n\r");
074 Buf f Cl ear ( KeyBuff, BUFF_MAX ); /1 Buffer clear
075 printf("Target Device Check? Y N\n\r");
076 whil e( scif_recive_data( KeyBuff ) !'= 0);
077 switch(KeyBuff[0]) {
078 case 'Y
079 pci e_i ni t (CONFI G_PCl E_ROOT) ;
080 pci e_check( CONFI G_PCl E_RQOOT) ;
081 br eak;
082 case 'N
083 printf("Not Check Device\n\r");
084 br eak;
085 def aul t
086 br eak;
087 }
088 del ay(1000);
089 Buf f Ol ear ( KeyBuff, BUFF_MAX ); /1 Buffer clear
090 printf("Transnmit Data Start? Y/ N\n\r");
091 whil e( scif_recive_data( KeyBuff ) !'= 0);
092 switch(KeyBuff[0]) {
093 case 'Y
094 printf("Transmt Start\n\r");
095 for(i=0;i<4;i++) {
096 pcie_io_wite(CONFI G_PClE_ROOT, i*4, i+l1l, Long);
097 data = pcie_io_read(CONFI G PCl E_ROOT, i*4, Long);
098 printf("Addr = %98x, Data = %98x\n\r", OxFEL100000 + (i*4), data);
099 pci e_mem wite(CONFI G_PCl E_ ROOT, i*4, i+2, Long);
100 data = pcie_nemread(CONFI G_PCI E_ROOT, i*4, Long);
101 printf("Addr = %98x, Data = %98x\n\r", OxFDO0O0000 + (i*4), data);
102 }
103 /* DMA Transfer Test */
104 Sdr anDat al ni t (TransByte) ; /* 64Byte data set */
105 printf("\r\nDVA Start ");
106
107 printf("\n\rWRTI TE( Super Hyway- >PCl )\ n");
108 ret = pcie_start_dma( CONFI G PCl E_ ROOT, PClE_AREA ADDR, sdram data_area, PClIE_WRI TE, TransByte);
109 if(lret) {
110 printf("\n\rPCIE DVMA Error\n");
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111 br eak;

112 }

113

114 startadd = OxA0000000 | sdram data_area;
115 printf("\r\nTransfer Data\n\r");

116 for(i=0;i<(TransByte/16);i++) {

117 for(j=0;j<4;j++) {

118 printf("%8x ", (*(unsigned long *)startadd));
119 startadd += 4;

120 }

121 printf("\n\r");

122 }

123

124

125 printf("\r\nREAD(PCl - >Super Hyway)\ n");
126 ret = pcie_start_dma( CONFI G_PCI E_ROOT, PCl E_AREA _ADDR, sdram data_area + 0x1000, PCl E_READ, TransByte),
127 if(lret) {

128 printf("\n\rPCIE DMA Error\n");

129 br eak;

130 }

131 startadd = OxA0001000 | sdram data_area;
132 printf("\r\nTransfer Data\n\r");

133 for(i=0;i<(TransByte/16);i++) {

134 for(j=0;j<4;j++) {

135 printf("%8x ", (*(unsigned long *)startadd));
136 startadd += 4;

137 }

138 printf("\n\r");

139 }

140

141 br eak;

142 case 'N

143 printf("Transmt Not Start\n\r");

144 br eak;

145 def aul t

146 br eak;

147 }

148

149 #el se

150 if( ret ==0)

151 printf("\n\r_/ _/ _/ SH7786 PCl Express DEMO Sanple END Point _/ /_/\n\r");
152 pci e_i ni t (CONFI G_PCl E_END) ;

153

154 #endi f

155 printf("PCl Express Denmp Sanple End\n\r");

156

157 }

158

159 /*""FU'\K: CDV,VENT""*****************************************************
160 * ID :

161 * CQutline : Sanpl e program mai n

162 * : (PCl Express)

163 * Include :

164 * Decl aration : void pfc_init( void)

165 * Description : A set of a pin function
166 *

167 *
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168 *

169 *

170 *

171 * Limtation

172 * :

173 * Argument : none

174 * Return Val ue © none

175 * Calling Functions :

176 xun FU’\IC CGVIVENT END""**************************************************/
177 void pfc_init(void)

178 {

179 /[* SCIFO */

180 GPl OR. PHCR. WORD = OxFC30;

181 }

182

183 /*""FU'\C mv,vENT""*****************************************************
184 * ID :

185 * CQutline : Sanpl e program mai n

186 * : (PCl Express)

187 * Include :

188 * Decl aration : void Buffd ear(char *pBuff, int size)
189 * Description : Alinitialization of the buffer for serial receive datas
190 *

191 *

192 *

193 *

194 *

195 * Limtation

196 * :

197 * Argunent : *pBuff:Buffer, size:Buffer size

198 * Return Val ue © none

199 * Calling Functions :

200 xun FU’\IC COVIVENT END""**************************************************/
201 volatile void Buffd ear(char *pBuff, int size)

202 {

203 int i;

204 for( i =0; i <size; i++) /* A clear of a serial data receiving workpi ece*/
205 {

206 *( pBuff +i ) =0;

207 }

208 }

209

210 /*""FU'\C wv,vENT""*****************************************************
211 * ID :

212 * Qutline : Sanpl e program main

213 * : (PCl Express)
214 * |nclude :
215 * Decl aration : volatile void SdranDatal nit(int cnt)
216 * Description > Ainitialization of the data for sdram
217 *
218 *
219 *
220 *
221 *
222 * Limtation
223 * :
224 * Argunent : none
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225 * Return Val ue © none

226 * Calling Functions :

227 xun FU’\IC CI]VIVENT END""**************************************************/
228 volatile void SdranmDatal nit(int cnt)

229 {

230 int i;

231 i nt sdram add = OxA0000000 | sdram data_area;
232 for( i =0; i <cnt/4; i++) [* SDRAM Data Initialize cnt/4 byte */
233 {

234 (*(unsigned long *)sdram add) = i;

235 sdram add += 4,

236 }

237 }

238

239

240 #ifdef __cplusplus

241 voi d abort (voi d)

242 {

243

244 }

245 #endif
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2

config.h

Thisis aheader file used by the main function.

01
02
03
04
05
06
07
08
09
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
41
42
43
44
45
46
47
48
49
50
51

#i f ndef _CONFI G_H_
#define _CONFI G H_

#i ncl ude <stdarg. h>
#i ncl ude <stdio. h>

#i nclude <stdlib. h>
#i ncl ude "i odefine. h"

#defineLong 4

#defineWord 2

#defineByte 1

/* SCIF */

#def i ne CONFI G_PCLK 44400000

#def i ne CONFI G_SCI FO

/1 #define CONFI G_SClF1

/| #define CONFI G_SCl F2

/| #define CONFI G_SCI F3

/| #define CONFI G_SCl F4

/| #define CONFI G_SCI F5

/I #define CONFI G_SCl F_CLK_EXTERNAL
#define  CONFI G_SCl F_CLK_PCLKCONFI G_PCLK
#def i ne CONFI G_BPS115200

/| #define CONFI G_PCl E_ROOT 0
//#define CONFIG PCIE END 1

#undef printf
#define printf scif_printf

[*** SCIF ***/

extern void delay( int cnt );

extern int scif_init(void);

extern char scif_recive_data( char *Data );
extern char scif_recive_data_byte( char *Data );

extern void scif_transnmt_data( char *Data );
extern void scif_transmt_data byte( char *Data );
extern void scif_printf(char* str, ...);

[*** PCle ***/

extern void pcie_init(int sel);

extern void pcie_check(int sel);

extern void pcie_enable_nemtransfer(int sel);

extern long pcie_nemwite(int sel, unsigned |ong addr, unsigned |ong data, unsigned |ong size);
extern unsigned |ong pcie_nmemread(int sel, unsigned |ong addr, unsigned |ong size);
extern void pcie_enable_io_transfer(int sel);

extern long pcie_io wite(int sel, unsigned |ong addr, unsigned |ong data, unsigned |ong size);
extern unsigned long pcie_io_read(int sel, unsigned |ong addr, unsigned |ong size);

#endif /* _CONFIGH_ */
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(3) pciec

Thisisaprogram listing of the PCIEC initialization function, PCI Express control function, and DMAC control
function.

001 /******************************************************************************

002 * DI SCLAI MER

003

004 * This software is supplied by Renesas El ectronics Corporation. and is only
005 * intended for use with Renesas products. No other uses are authorized.

006

007 * This software is owned by Renesas El ectronics Corporation. and is protected under
008 * all applicable laws, including copyright |aws.

009

010 * THI'S SOFTWARE | S PROVIDED "AS |I'S" AND RENESAS MAKES NO WARRANTI ES

011 * REGARDI NG THI S SOFTWARE, WHETHER EXPRESS, | MPLI ED OR STATUTCRY,

012 * 1 NCLUDI NG BUT NOT LI M TED TO WARRANTI ES OF MERCHANTABI LI TY, FITNESS FOR A
013 * PARTI CULAR PURPOSE AND NON- | NFRI NGEMENT.  ALL SUCH WARRANTI ES ARE EXPRESSLY
014 * DI SCLAI MED.

015

016 * TO THE MAXI MUM EXTENT PERM TTED NOT PRCHI Bl TED BY LAW NEI THER RENESAS

017 * ELECTRONI CS CORPORATI ON. NOR ANY OF | TS AFFI LI ATED COVPANI ES SHALL BE LI ABLE
018 * FOR ANY DI RECT, | NDI RECT, SPECI AL, | NCI DENTAL OR CONSEQUENTI AL DANMAGES

019 * FOR ANY REASON RELATED TO THE THI S SOFTWARE, EVEN | F RENESAS OR I TS

020 * AFFI LI ATES HAVE BEEN ADVI SED OF THE PGCSSI BI LI TY OF SUCH DAMAGES.

021

022 * Renesas reserves the right, without notice, to nake changes to this

023 * software and to discontinue the availability of this software.

024 * By using this software, you agree to the additional terns and

025 * conditions found by accessing the follow ng Iink:

026 * http://ww.renesas. conl di scl ai ner

027 ******************************************************************************/

028 /* Copyright (C 2010. Renesas Electronics Corporation., Al R ghts Reserved. */
029 /*""FILE COMVENT""*****x*x***xx Tachnjcal reference data ********xxxxkskkx

030 * System Name : SH7786 Sanpl e Program

031 * File Nanme : scif.c

032 * Abstract . The exanple of a set of PClI Express Sanple Program

033 * Version : Ver 1.00

034 * Device . SH7786

035 * Tool - Chain . Hi gh-performance Embedded Workshop (Version 4.07.00.007)

036 * : C/ C++ Conpil er Package for SuperH Family (V.9.3.2.0)

037 * OS : None

038 * HWPlatform: SH 4A Board P/ N AP- SHAAD- 3A (Manuf act ur er: ALPHA PRQIECT)

039 * Description : It is an exanple programof the exanple of a SH7786 PCl Express set.
040 * :

041 * QOperation
042 * Limtation

043 *

044 R I b Sk S S S O S S O O I
045 * History : 01.Sep. 2010 Ver. 1.00 First Rel ease

046 *xnn Fl LE CO\/'VENT END'"**************************************************/
047

048

049 #incl ude "pcie.h"

050

051 static PClE_CONF_DATA conf _dat a;

052

053 /*” " FU'\K: wv,\EN'r""*****************************************************
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054 * ID :

055 * Qutline : Sanpl e Program Mai n

056 * : (PCl Express)

057 * Include :

058 * Decl aration : void pcie_enable_memtransfer(int sel)
059 * Description : Menory transfer significance
060 *

061 *

062 *

063 *

064 *

065 * Limtation

066 * :

067 * Argunent : none

068 * Return Val ue © none

069 * Calling Functions :

070 xun FU’\IC CGVIVENT END""**************************************************/
071 void pcie_enable_memtransfer(int sel)

072 {

073 /* A set of a register (A set of a wi ndow */

079

080 /*""FU'\K: CDV,VENT""*****************************************************
081 * ID :

082 * Qutline : Sanpl e Program Mai n

083 * : (PCl Express)

084 * Include :

086 * Description It wites in a nmenory space
087 * :

088 *

089 *

090 *

091 *

092 * Limtation

093 * :

094 * Argunent : none

095 * Return Val ue : -1:size error, O: Normal

096 * Calling Functions :

097 xun FU’\'C CGVIVENT END""**************************************************/

099 {

100 unsi gned | ong pci e_addr;

101

102 /* Menory transfer significance */
103 pci e_enabl e_mem transfer(sel);

104

105 /* The wite to a nenory space */

106 pci e_addr = PCl E_AREA ADDR + addr;
107 switch(size){

108 case 1:
109 PCl E_WRI TEB( pci e_addr, data);
110 br eak;

074 PCl E_REG(sel , PAHRO) = 0x00000000; /* 32bit of a upper address */

075 PCl E_REG(sel, PALRO) = PCIE_AREA ADDR, /* 32 bits of a | ower address */

076 PCl E_REG(sel , PAMRO) = 0x007C0000; /* A window size is specified(8M */

077 PCl E_REG(sel, PTCTLR0) = 0x80000000; /* Atransmitting packet property is specified */
078 }

085 * Declaration : long pcie memwite(int sel, unsigned long addr, unsigned |long data, unsigned |ong size)

098 long pcie_memwite(int sel, unsigned |ong addr, unsigned |ong data, unsigned |ong size)
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111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

166

}

case 2:
PCl E_WRI TEW pci e_addr, data);
br eak;

case 4.
PCl E_WRI TEL( pci e_addr, data);
br eak;

defaul t:
return -1;

}

return O;

/*" " FU'\K: CD\/,\ENT" LR O S O b O O S O

*

*

*

*

*

*

*

*

ID :

Cutline : Sanpl e Program Mai n
(PCl Express)

I ncl ude

Declaration : |ong pcie_endpoint_nmemburst_wite(int sel, unsigned |ong addr, unsigned |ong *data, unsigned |ong size)

Description It is a burst wite to a menory space

Limtation

Ar gurent : none
Ret urn Val ue : -1:size error, O: Normal
Calling Functions :

xnn FU’\C CG\A\/ENT END""**************************************************/

long pcie_memburst_wite(int sel, unsigned |ong addr, unsigned |ong *data, unsigned |long size)

{

}

*

unsi gned | ong pci e_addr;
int i;

/* Menory transfer is validated */
pci e_enabl e_mem transfer(sel);

/* Validation of a packet joining (MAX 4096 byte) */
PCl E_REGQ(sel , PTCTLRO) = 0x9B000000;

/* The 16byte wite to a menory space */
pci e_addr = PCl E_AREA ADDR + addr;

for(i =0; i < (sizeld); i++) {
PCIE_WRI TEL(pcie_addr + i * 4, data[i]);
}

/* A run of a packet joining */
PCl E_REGQ(sel, PCCTLR) = 0x00000001;

return O;

165 /*" " FU'\K: CD\/,\ENT" LR O S b O O O

I D

167 * CQutline : Sanpl e Program Mai n
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168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

* : (PCl Express)
* | nclude :
Decl arati on

* Description

* Limtation

long pcie_nmemread(unsi gned | ong addr,
Read of a nenory space

unsi gned | ong *dat a,

* Argument none

* Return Val ue -1:size error, O: Normal

* Calling Functions :

*""FU’\IC CGVIVENT END""**************************************************/

unsi gned | ong pcie_nmemread(int sel,
{

unsi gned | ong pci e_addr;

unsi gned short wdat a;

unsi gned char bdat a;

unsi gned | ong dat a;

/* Menory transfer is validated */
pci e_enabl e_mem transfer(sel);

/* Froma menory space to read */
pci e_addr PCl E_AREA_ADDR + addr;
switch(size){
case 1:
bdata =
data
br eak;
case 2:
wdata =
data
br eak;
case 4.
data
br eak;
defaul t:
data
br eak; ;

0;

}

return data;

unsi gned | ong addr,

PCl E_READB( pci e_addr) ;
(unsi gned | ong) bdat a;

PCl E_READW pci e_addr) ;
(unsi gned | ong) wdat a;

PCl E_READL ( pci e_addr) ;

/*" " FU'\K: CD\/,\ENT" LR O S b O O S I

* ID

* Qutline : Sanpl e Program Mai n
* : (PCl Express)

* I'nclude :

* Declaration
* Description

voi d pcie_enable_io_transfer(int sel)
An | /O transm ssion is validated

unsi gned | ong size)

unsi gned | ong si ze)
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225 *

226 *

227 * Limtation

228 * :

229 * Argunent : none

230 * Return Val ue © none

231 * Calling Functions :

232 xun FU’\'C C:GVIVENT END""**************************************************/
233 void pcie_enable_io_transfer(int sel)

234 {

235 /* A set of a register (A set of a w ndow) */

242 /*" " FU'\K: CD\/,\ENT" LR S S O b O O S O

243 * |ID :
244 * Qutline : Sanpl e Program Mai n

258 * Calling Functions :
259 xun FU’\IC CGVIVENT END""**************************************************/

261 {

262 unsi gned | ong pci e_addr;

263

264 /* Validation of an |1/O transmni ssion */
265 pci e_enabl e_i o_transfer(sel);

266

267 /* The wite to an I/Ofield */
268 pci e_addr = PClIE_AREA | O ADDR + addr;
269 switch(size){

270 case 1:

271 PCl E_WRI TEB( pci e_addr, data);
272 br eak;

273 case 2:

274 PCl E_WRI TEW pci e_addr, data);
275 br eak;

276 case 4.

277 PCl E_WRI TEL( pci e_addr, data);
278 br eak;

279 defaul t:

280 return -1;

281 }

236 PCl E_REG(sel , PAHR3) = 0x00000000; /* 32 bits of a upper address */

237 PCl E_REG(sel, PALR3) = PClE_AREA | O ADDR, /* 32 bits of a | ower address */

238 PCl E_REG(sel, PAMR3) = 0x000C0000; /* A window size is specified(1M */
239 PCl E_REG(sel, PTCTLR3) = 0x80000100; /* Atransmitting packet property is specified */
240 }

241

245 * : (PCl Express)

246 * Include :

247 * Declaration : long pcie_io_wite(unsigned | ong addr, unsigned |ong data, unsigned |ong size)
248 * Description It wites inan I/Ofield
249 * :

250 *

251 *

252 *

253 *

254 * Limitation

255 * :

256 * Argunent : none

257 * Return Val ue : -1:size error, O: Normal

260 long pcie_io wite(int sel, unsigned |ong addr, unsigned |ong data, unsigned |ong size)
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282

283 return O;

284 }

285

286 /*""FU'\K: CDV,VENT""*****************************************************
287 * ID :

288 * Qutline : Sanpl e Program Mai n

302 * Calling Functions :

303 xun FU’\IC CGVIVENT END""**************************************************/
304 unsigned long pcie_io_read(int sel, unsigned | ong addr, unsigned |ong si
305 {

306 unsi gned | ong pci e_addr;

307 unsi gned short wdat a;

308 unsi gned char bdat a;

309 unsi gned | ong dat a;

310

311 /* Validation of an I/O transm ssion */
312 pci e_enabl e_i o_transfer(sel);

313

314 /[* Froman I/Ofield to read */
315 pci e_addr = PClE_AREA | O ADDR + addr;
316 switch(size){

317 case 1:

318 bdat a = PCl E_READB( pci e_addr);
319 data = (unsigned | ong) bdata;
320 br eak;

321 case 2:

322 wdat a = PCl E_READW pci e_addr);
323 data = (unsigned | ong) wdat a;
324 br eak;

325 case 4:

326 data = PClI E_READL( pci e_addr);
327 br eak;

328 defaul t:

329 data = 0O;

330 br eak;

331 }

332

333 return data;

334

335 }

336

337

338 /*" " FU'\K: CD\/,\ENT" LR O S b O O O

289 * : (PCl Express)

290 * Include :

291 * Declaration : long pcie_io_read(int sel, unsigned long addr, unsigned long *data, unsigned |ong size)
292 * Description : Read of an input-output field
293 * :

294 *

295 *

296 *

297 *

298 * Limtation

299 * :

300 * Argunent : none

301 * Return Val ue : -1:size error, O:Normal

ze)
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339 * ID :
340 * Qutline : Sanpl e Program Mai n
341 * : (PCl Express)
342 * Include :
343 * Declaration . static int phyreg_wite(int sel, int addr, int |ane, unsigned | ong data)
344 * Description : The wite to a physical-layer control register
345 * :
346 *
347 *
348 *
349 *
350 * Limtation
351 * :
352 * Argunent : none
353 * Return Val ue 0
354 * Calling Functions :
355 xun FU’\'C CGVIVENT END""**************************************************/
356 static int phyreg wite(int sel, int addr, int |ane, unsigned |ong data)
357 {
358 unsi gned | ong wdat a;
359
360 /*The wite to a physical-layer control register */
361 wdat a = 0x00010000 + ((lane & Oxf) << 8) + (addr & Oxff);
362 PCl E_REG(sel , PHYCTLR) = 0x00000001; /* clock enable */
363 PCl E_REG(sel , PHYDOUTR) = dat a; /[* A set of a wited data */
364 PCl E_REG(sel, PHYADRR) = wdat a; /* A set of a command/ address */
365 whil e( (PCl E_RE( sel, PHYADRR) & 0x01000000) == 0 );
366
367 /* Waiting for ACK */
368 PCl E_REG(sel , PHYADRR) = 0x00000000; /* Command cl ear */
369 whi l e( (PCl E_RE( sel, PHYADRR) & 0x01000000) != 0 );
370
371 PCl E_REG(sel , PHYCTLR) = 0x00000000; /* C ock disabling */
372
373 return O;
374 }
375
376 /*""FU'\K: CDV,VENT""*****************************************************
377 * ID :
378 * Qutline : Sanpl e Program Mai n
379 * : (PCl Express)
380 * Include :
381 * Declaration . static int phyreg_read(int sel, int addr, int |ane, unsigned |ong *data)
382 * Description : Read of a physical-layer control register
383 * :
384 *
385 *
386 *
387 *
388 * Limtation
389 * :
390 * Argunent : none
391 * Return Val ue 0
392 * Calling Functions :
393 xun FU’\'C CGVIVENT END""**************************************************/
394 static int phyreg_read(int sel, int addr, int |lane, unsigned |ong *data)
395 {
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396 unsi gned | ong wdat a;

397

398 / *Read of a physical -l1ayer control register */

399 wdat a = 0x00020000 + ((lane & Oxf) << 8) + (addr & Oxff);

400 PCl E_REG(sel, PHYCTLR) = 0x00000001; /* clock enable */

401 PCl E_REG(sel, PHYADRR) = wdat a; /* A set of a command/ address */

402 whi l e( (PCl E_RE( sel, PHYADRR) & 0x01000000) == 0 );

403

404 /* Waiting for ACK */

405 *data = PCl E_REGQ(sel, PHYDI NR); /* Read data */

406 PCl E_REG(sel , PHYADRR) = 0x00000000; /* Command cl ear */

407 whi l e( (PCl E_RE( sel, PHYADRR) & 0x01000000) != 0 );

408

409 PCl E_REG(sel , PHYCTLR) = 0x00000000; /* C ock disabling */

410

411 return O;

412 }

413

414 /*""FU'\K: CD\/,VENT""*****************************************************

415 * |ID :

416 * Qutline : Sanpl e Program Mai n

417 * : (PCl Express)

418 * | nclude :

419 * Declaration: static int config read(int sel, int bus, int dev, int func, int regno, unsigned |ong *data)

420 * Description : Read of a configuration register

421 * :

422 *

423 *

424 *

425 *

426 * Limtation

427 * :

428 * Argunment : none

429 * Return Val ue 0

430 * Calling Functions :

431 xun FU’\IC CGVIVENT END""**************************************************/

432 static int config_read(int sel, int bus, int dev, int func, int regno, unsigned |ong *data)

433 {

434 unsi gned | ong wdat a;

435

436 PCl E_REG sel, PCTLR) = 0x80000000;/* An issue Cl earance of a configuration request */

437 wdata = (bus << 24) + (dev << 19) + (func << 16) + regno;

438 PCl E_REG(sel , PAR) = wdat a;

439

440 /* Set of addr, bus/dev/func */

441 *data = PCl E_REQ(sel, PDR); /* lIssue of configuration read */

442 PCl E_REG sel, PCTLR) = 0x00000000;/* Issue of a configuration request is forbidden */

443

444 return O;

445 }

446

447 /*""FU'\K: CD\/,VENT""*****************************************************

448 * | D :

449 * Qutline : Sanpl e Program Mai n

450 * : (PCl Express)

451 * | ncl ude :

452 * Declaration: static int config wite(int sel, int bus, int dev, int func, int regno, unsigned |ong data)
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453
454
455
456
457
458
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474
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476
477
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481
482
483
484
485
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499
500
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508
509

* Description : Wite of a configuration register

* Limtation

* Argument : none

* Return Val ue 0

* Calling Functions :

xun FU’\IC C:GVIVENT END""**************************************************/

static int config wite(int sel, int bus, int dev, int func, int regno, unsigned |ong data)
{

unsi gned | ong wdat a;

PCl E_REG(sel , PCTLR) = 0x80000000; /* An issue Cearance of a configuration request */
wdata = (bus << 24) + (dev << 19) + (func << 16) + regno;

PCl E_REG(sel, PAR) = wdat a;

/* Set of addr, bus/dev/func */

PCl E_REG(sel, PDR) = data; /* Issue of configuration read */
PCl E_REG(sel , PCTLR) = 0x00000000; /* 1ssue of a configuration request is forbidden */
return O;

}

/*""FU'\K: CDV,VENT""*****************************************************
* ID :
* Qutline : Sanpl e Program Mai n

* : (PCl Express)

* I'nclude :

* Decl aration : static void pcie_soft_reset(int sel)
* Description : Software reset of a PCIE controller

* Limtation

* Argument : none

* Return Val ue : none

* Calling Functions :

*""FU’\IC CGVIVENT END""**************************************************/

static void pcie_soft_reset(int sel)

{

/* A run of software reset */
PCl E_REG(sel , SRSTR) = 0x00000001;

/* Areset of a PCIE internal register */
PCl E_REGQ(sel, TCTLR) = 0x00000000;

/* A reset of software reset */
PCl E_REG(sel , SRSTR) = 0x00000000;

/* A clear of a VCOtransmtter buffer */
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510 PCl E_REGQ(sel , TXVCOSR) = 0x80000000;
511 }
512
513 /*" " FU'\K: CDV,VENT" Nhkkkkhhkhkhkkhkdhhhhkhdhhhhkhkdhhhkhdhhkhhdhkhrhkdddrhrhhkdhrxrkddrhxhhkdhxxx*
514 * |ID :
515 * Qutline : Sanpl e Program Mai n
516 * : (PCl Express)
517 * Include :
518 * Decl aration : static int pcie_phy_init(int sel)
519 * Description : The initialization of a PCIE controller transfer control register
520 *
521 *
522 *
523 *
524 *
525 * Limitation
526 *
527 * Argunent : none
528 * Return Val ue : -1:Time out, O: Nornal
529 * Calling Functions :
530 xun FU’\IC C:GVIVENT END""**************************************************/
531 static int pcie_phy_init(int sel)
532 {
533 unsi gned | ong stine;
534 static unsigned | ong data;
535
536 printf("PCl Express PHY During Initialization...");
537 /* A clock supply of a physical-layer register space accessing */
538 PCl E_REG(sel , PHYCTLR) = 0x00000001;
539
540 /* A physical layer's initialization */
541 phyreg_write(sel, 0x60, Oxf, 0x004B008B);
542 phyreg_write(sel, 0x61, Oxf, 0x00007B41);
543 phyreg_wite(sel, 0x64, Oxf, O0xO00FF4F00);
544 phyreg_write(sel, 0x65, Oxf, 0x09070907);
545 phyreg_wite(sel, 0x66, Oxf, 0x00000010);
546 phyreg_write(sel, 0x74, Oxf, 0x0007001C);
547 phyreg_write(sel, 0x79, Oxf, 0x01FCO00D);
548 phyreg_write(sel, 0xB0, Oxf, 0x00000610);
549
550 /* A boot of a physical |ayer */
551 phyreg_wite(sel, 0x67, O0x1, 0x00000400);
552
553 if(sel)
554 phyreg_read(sel, 0x67, O0x1l, &data);
555
556 /*The cl ock of a physical-layer register space accessing is suspended */
557 PCl E_REQ(sel , PHYCTLR) = 0x00000000;
558
559 /* Waiting for set a physical nodule */
560 stine = 1000;
561 while(stime--) {
562 [* It waits until a physical nodule will be in a ready state */
563 if( (PClE_REQ sel, PHYSR) & 0x00000001) !=0) {
564 br eak;
565 }
566 del ay(1000);
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}
if(!stinme)
return -1;

printf(" Finish\n\r");

return O;

}

/*""FU'\K: CDV,VENT""*****************************************************

* | D :

* Qutline : Sanpl e Program Mai n

* : (PCl Express)

* | nclude :

* Decl aration : static int pcie_trans_cont_init(int sel)

* Description : The initialization of a PCIE controller transfer control register

* Limtation

* Argument : none

* Return Val ue : -1:Time out, O: Nornal

* Calling Functions :

*""FU’\IC C:GVIVENT END""**************************************************/
static int pcie_trans_cont_init(int sel)

{

unsi gned | ong stine;
printf("PCl Express Controller During Initialization...");

/* A set of a bridge facility */
PCl E_REG(sel, LARO) = 0x0C000000; /* A local address 0 is specified */
PCl E_REG(sel, LAR2) = 0x0D0O0000O; /* Alocal address 1 is specified */

PCl E_REG(sel, LAMRO) = Ox000FFFO1; /* Local (SHwy) space register 0 */
/[* 1MB */
/* A menory is secured in 32 bit address space */
/* Local address enabling is specified */

PCl E_REG(sel, LAMR2) = Ox000FFF11; /* Local (SHwy) space register 1 */
/[* 1MB */
/* A menory is secured in 32 bit address space */
/* Local address enabling is specified */

/* A set of a configuration register */
if(sel) {
PCl E_REQ(sel , | DSETR1) 0x01234567;
PCl E_REGQ(sel , | DSETR2) = 0x89ABCDEF;

}

PCl E_REG(sel , PCI CONF1) = 0x00000007;

/* A wake-up of LTSSM A settlenent of a connection is started) */
PCl E_REGQ(sel, TCTLR) = 0x00000001;
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}

/* A connection's settlenment waiting */
stine = 10000;
while(stime--) {
/* Data Link Layer Active check */
i f(PClE_REG(sel, TSTR) != 0) {
br eak;

}
del ay(1000);

}
if(!stinme)
return -1;
printf(" Finish\n\r");
return O;

/*" " FU'\K: CD\/,\ENT" LR S S O S O I O O

*

ID :
Cutline : Sanpl e Program Mai n
: (PCl Express)
I ncl ude
Decl arati on : static int pcie_config_init(void)
Description : A set of the configuration of a PCIE controller

Limtation

Ar gurent : none
Ret urn Val ue : -1:1naccurate | D, 0: Nornal

* Calling Functions :
xun FU’\IC CGVIVENT END""**************************************************/

static int pcie_config_init(int sel)

{

unsi gned | ong confi g_dat a[ (PCl E_MAX_CONFREG_SI ZE/ 4) ] ;

unsi gned | ong regno;

unsi gned | ong dat a;

unsi gned | ong dev_id;

unsi gned | ong dev_cap;

unsi gned |l ong dev_ctrl;

unsi gned | ong dev_bar;

unsi gned | ong dev_type;

unsi gned char cap_ptr, next_ptr, cap_id, npssl, npss2, nps;
int stinme = 1000;

/* A confirmof a vender and product 1D */
while(stime--) {
config_read(sel, 0, 1, 0, PCIE_CONF_DEVICE_ID, &data);
if(!(PClE_RE sel, PCTLR) & 0x00010000))
br eak;
del ay(1000);
}
if(!stine)
return -1;

dev_id = data;
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682
683 }
684

690
691

692

693

694

695

696

697

698

699

700

701
702}
703

704 /%

707

712

725
726
727

681  if(dev_id == 0x00000000) {

return -1;

685 /* Max Payl oad Size Supported of a splicing place device is acquired. */
686 config_read(sel, 0, 1, 0, PCIE_CONF_CAP_PTR &data);

687 next _ptr = data & Oxff;

688 cap_id = Oxff;

689 while(l) {

if (cap_id == 0x10) {
/* PCl Express Capability Structure */
config_read(sel, 0, 1, O, (unsigned |ong)(cap_ptr+0x04), &dev_cap);
mpssl = dev_cap & 0x07;
br eak;
} else {
/* other capability list */
cap_ptr = next_ptr;
config_read(sel, 0, 1, O, (unsigned |ong)cap_ptr, &data);
cap_id = data & Oxff;
next _ptr = (data >> 8) & Oxff;

MPSS of a sel f-device */
705 npss2 = PCl E_REGQ(sel, EXPCAPl) & 0x07;
706 mps = (npssl < npss2) ? npssl : npss2; /* Both smallest value is taken. */

708 /* Set of MPS : Splicing place device */

709 config_read(sel, 0,1,0, (unsigned long)(cap_ptr + 0x08), &dev_ctrl);

710 dev_ctrl = (dev_ctrl & OxFFFFFF1F) | (nps << 5); /* bit7-5 is substituted for MPS */
711 config wite(sel, 0,1,0,(unsigned |ong)(cap_ptr + 0x08), dev_ctrl);

713 /* Set of MPS: self-device */

714 dev_ctrl = PClE_REE sel, EXPCAP2);

715 dev_ctrl = (dev_ctrl & OxFFFFFF1F) | (nps << 5); /* bit7-5 is substituted for MPS */
716 PCl E_REG(sel, EXPCAPl) = dev_ctrl;

717

718 /* A set of a command and a register */

719 config wite(sel, 0, 1, 0, PC E_CONF_COWAND, 0x00000007); /* External device */
720

721 /* Set of BAR Splicing place device */

722 config_read(sel, 0, 1, 0, PClE_CONF_BASE ADDRESS 0, &dev_bar);
723 dev_type = dev_bar & 0xO06;

724 i f(dev_type == 0x00) {

[* 32 bit space */
config wite(sel, 0, 1, 0, PCl E_CONF_BASE ADDRESS 0, PCl E_AREA ADDR);
config wite(sel, 0, 1, 0, PClE _CONF_BASE ADDRESS 2, PCl E_AREA | O ADDR);

728 } else if(dev_type == 0x04) {

729 /* 64 bit space */
730 config wite(sel, 0, 1, 0, PCl E_CONF_BASE ADDRESS 0, PCl E_AREA ADDR);
731 config wite(sel, 0, 1, 0, PClE_CONF_BASE ADDRESS 1, 0x00000000);
732 }
733
734 /* An obtaining of all the configuration registers of an external device */
735 for (regno = 0; regno < (PCl E_MAX_CONFREG SI ZE/ 4); regno++) {
736 config_read(sel, 0, 1, O, regno * 4, &data);
737 config_data[regno] = data;
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738 }

739 mencpy( &conf_data, config_data, sizeof( PCIE_CONF_DATA ) );

740

741 return O;

742 }

743

744 /*""FU'\K: CDV,VENT""*****************************************************

745 * | D :

746 * Qutline : Sanpl e Program Mai n

747 * : (PCl Express)

748 * 1nclude :

749 * Decl aration : static unsigned |ong pcie_link_|lane(void)

750 * Description : An obtaining of an effective |ane

751 *

752 *

753 *

754 *

755 *

756 * Limtation

757 *

758 * Argunent : none

759 * Return Val ue : An obtaining of a link data

760 * Calling Functions :

761 xun FU’\IC CGVIVENT END""**************************************************/

762 static unsigned long pcie_link_|lane(int sel)

763 {

764 unsi gned | ong dat a;

765

766 /* The read of a link status */

767 data = PClE_REE sel, EXPCAP4);

768 data >>= 20;

769 data &= O0x3f;

770

771 return data;

772 }

773

774 /*""FU'\K: CDV,VENT""*****************************************************

775 * ID :

776 * Qutline : Sanpl e Program Mai n

777 * : (PCl Express)

778 * Include :

779 * Declaration : void pcie_init(int sel)

780 * Description : The initialization of a PCIE controller

781 *

782 *

783 *

784 *

785 *

786 * Limtation

787 *

788 * Argunent : none

789 * Return Val ue © none

790 * Calling Functions :

791 xun FU’\IC CGVIVENT END""**************************************************/

792 void pcie_init(int sel)

793 {

794 /* The initialization of a PCIE configuration data */
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795 menset ( &onf_data, OxFF, sizeof ( PCHE_CONF_DATA ) );

796

797 /* Software reset */

798 pci e_soft_reset(sel);

799

800 /* A physical layer's initialization */

801 if( pcie_phy_init(sel) <0 ) {

802 return;

803 }

804

805 /* The initialization of PCIE (A connection start) */

806 if( pcie_trans_cont_init(sel) <0 ) {

807 return;

808 }

809

810 /* A set of a configuration */

811 if( pcie_config init(sel) <0 ) {

812 return;

813 }

814

815 }

816

817 /*" " FU'\K: CDV,VENT" LR R R R R R R R R I R R I R

818 * |ID :

819 * Qutline : Sanpl e Program Mai n

820 * : (PCl Express)

821 * Include :

822 * Decl aration : void pcie_check(int sel)

823 * Description : The check of a PCIE controller device

824 *

825 *

826 *

827 *

828 *

829 * Limitation

830 *

831 * Argunent : none

832 * Return Val ue © none

833 * Calling Functions :

834 xun FU’\IC CGVIVENT END""**************************************************/

835 voi d pcie_check(int sel)

836 {

837 unsi gned | ong | ane;

838

839 /* A view of a configuration register */

840 if( (conf_data.Venderl D != OXFFFF) && (conf_data. Devicel D ! = OxFFFF) ) {

841 scif_printf(" Enable lane : % LANE\n\r", pcie_link_|lane(sel));

842 scif_printf("\n\r");

843

844 scif_printf(" Vender ID : 9%94x\n\r", conf_data. VenderlD);

845 scif_printf(" Device ID : 9%94x\n\r", conf_data. Devicel D);

846 scif_printf(" Conmand D 9%94x\n\r", conf_data. Conmand );

847 scif_printf(" Status D %4x\n\r", conf_data. Status );

848 scif_printf(" Revision ID: 9%92x\n\r", conf_data. RevisionlD);

849 scif_printf(" Progranmm nglnterface : %92x\n\r", conf_data. Programm ngl nterface);

850 scif_printf(" SubC ass D %2x\n\r", conf_data. SubC ass);

851 scif_printf(" Based ass D %2x\n\r", conf_data. Based ass);
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852 scif_printf(" CachLineSize: %2x\n\r", conf_data. CachLi neSi ze);

853 scif_printf(" LatencyTiner: %92x\n\r", conf_data. LatencyTi mer);

854 scif_printf(" HeaderType %2x\n\r", conf_dat a. Header Type) ;

855 scif_printf(" BIST D %2x\n\r", conf_data.BI ST);

856 scif_printf(" BaseAdrsREG : %98x\n\r", conf_data. BaseAddressRegi sters[0]);

857 scif_printf(" BaseAdrsREG : %98x\n\r", conf_data. BaseAddressRegi sters[1]);

858 scif_printf(" BaseAdrsREG : %98x\n\r", conf_data. BaseAddressRegi sters[2]);

859 scif_printf(" BaseAdrsREG : %98x\n\r", conf_data. BaseAddressRegi sters[3]);

860 scif_printf(" BaseAdrsREG : %98x\n\r", conf_data. BaseAddressRegi sters[4]);

861 scif_printf(" BaseAdrsREG : %098x\n\r", conf_data. BaseAddressRegi sters[5]);

862 scif_printf(" CardbusCl Spoi nter %98x\n\r", conf_data. CardbusCl Spoi nter);

863 scif_printf(" SubsystemvenderID : %4x\n\r", conf_data. Subsyst enVender|D);

864 scif_printf(" Subsystem D : 9%94x\n\r", conf_data. Subsystemnl D);

865 scif_printf(" Expanti onROVbaseAddress : %08x\n\r", conf_data. Expanti onROWaseAddr ess) ;

866 scif_printf(" CAP_PTR %2x\n\r", conf_data. CAP_PTR);

867 scif_printf(" Int Line %2x\n\r", conf_data.lnttreuptLine);

868 scif_printf(" Int Pin %2x\n\r", conf_data.lnttreuptPin);

869 scif_printf(" Mn_Gnt %2x\n\r", conf_data.M n_Gnt);

870 scif_printf(" Max_Lat %2x\n\r", conf_data. Max_Lat);

871 } else {

872 /* no device */

873 scif_printf("Device not detected on PCl Bus!\r\n");

874 }

875 }

876

877 /*" " FU'\K: CDV,VENT" Nhkkkkhhkhkhkkhkhhhhkhdhhhhkdhhhkhdhhkhhdhhhkdddrhrhhkdhrxrkddrhxrhdhxx*

878 * ID

879 * Qutline Sanpl e Program Mai n

880 * (PCl Express)

881 * Include

882 * Declaration int pcie_start_dma(int sel, int pciadd, int shadd, int dir, int cnt)

883 * Description PClI EC- DMAC Setting and start

884 *

885 *

886 *

887 *

888 *

889 * Limtation

890 *

891 * Argunent none

892 * Return Val ue none

893 * Calling Functions :

894 xun FU’\IC CGVIVENT END""**************************************************/

895 int pcie_start_dma(int sel, int pciadd, int shadd, int dir, int cnt)

896 {

897 int stine, status;

898 /* DMA Nonal Transfer */

899 PCl E_REQ(sel , DVAOR) = DVAE; /* DMAC Enable */

900

901 PCl E_REGQ(sel , DVSBCNTRO) = 0x00000000; /* No Stride Transfer */

902 PCl E_REQ(sel, DMSTRRO) = 0x00000000;

903 PCl E_REQ(sel , DMCCARO) = 0x00000000; /* No DMAC Command chain Transfer */

904

905 PCl E_REQ(sel, DWPALRO) = pci add; /* 32bit of a |lower address for PCl */

906 PCl E_REQ(sel , DWPAHRO) = 0x00000000; /* 32bit of a upper address for PCl */

907

908 PCl E_REQ(sel , DVSALRO) = shadd; /* 32bit of a address for SuperHyway */
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909

910 PCl E_REG(sel , DMBCNTRO) = cnt; /* Transfer Count */

911

912 /* DMA Transfer Raedy settlenment waiting */

913 stime = 10000;

914 while(stime--) {

915 /* Channel Status PE & SE & TE = 0 */

916 status = PCl E_REQsel, DMCHSRO);

917 if(((status & PE) !'= PE) |

918 ((status & SE) != SE) |

919 ((status & TE) !'= TE)) {

920 br eak;

921 }

922 del ay(1000);

923 }

924 if(!stinme)

925 return -1;

926

927 PCIE_REG(sel, DMCHCRO) = CHE | DIR(dir); [* Transfer Start / Direction */

928

929 whi l e((PCl E_REE sel, DMCHSRO) & TE) != TE); /* Transfer End Wait */

930 PCl E_REG(sel, DMCHCRO) &= ! CHE; /* Transfer Disable */

931 PCl E_REGQ(sel , DMCHSRO) = TE;

932

933 }
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(4) "pcie.h”

Thisis aheader file used by the main function, PCIEC initialization function, PCI Express control function, and DMAC
control function.

001 #ifndef _PCIE H_
002 #define _PCIE H_
003
004 #incl ude "config.h"
005
006 #define PCl E_BASE 0xFE000000
007 #define PCE_REQp, X) (*(volatile unsigned long *)(PCIE_BASE | (p << 21) | X))
008
009 #define ENBLR 0x00008
010 #define ECR 0x0000C
011 #define PAR 0x00010
012 #define PCTLR 0x00018
013 #define PDR 0x00020
014 #define MSGALR 0x00030
015 #defi ne MSGAHR 0x00034
016 #define MSGCTLR 0x00038
017 #define UNLOCKCR 0x00048
018 #define |IDR 0x00060
019 #define DBGCTLR 0x00100
020 #define | NTXR 0x04000
021 #define RVBGR 0x04010
022 #define RVBG ER 0x04040
023 #defi ne RSTRO 0x08000
024 #define RSTRL 0x08004
025 #define RSTR2 0x08008
026 #define RSTR3 0x0800C
027 #define SRSTR 0x08040
028 #define PHYCTLR 0x10000
029 #defi ne PHYADRR 0x10004
030 #define PHYDI NR 0x10008
031 #define PHYDOUTR 0x1000C
032 #define PHYSR 0x10010
033 #define TCTLR 0x20000
034 #define TSTR 0x20004
035 #define | NTR 0x20008
036 #define | NTER 0x2000C
037 #define EHOR 0x20010
038 #defi ne EHIR 0x20014
039 #define EH2R 0x20018
040 #define EH3R 0x2001C
041 #define ERRFR 0x20020
042 #defi ne ERRFER 0x20024
043 #defi ne ERRFR2 0x20028
044 #define MSIR 0x20040
045 #define MsIFR 0x20044
046 #define PWRCTLR 0x20100
047 #defi ne PCCTLR 0x20180
048 #define LARO 0x20200
049 #define LAVRO 0x20208
050 #define LARL 0x20220
051 #define LAMRL 0x20228
052 #define LAR2 0x20240
053 #define LAVR2 0x20248
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054
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094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

LAR3
LAVR3
LAR4
LAVR4
LARS
LAMRS
PALRO
PAHRO
PAMRO
PTCTLRO
PALR1L
PAHRL
PAMRL
PTCTLR1
PALR2
PAHR2
PAVR2
PTCTLR2
PALR3
PAHR3
PAVR3
PTCTLR3
DVACR
DMVPALRO
DVPAHRO
DIVSALRO
DIVBCNTRO
DIVSBCNTRO
DVSTRRO
DMCCARO

DMCHSRO
DVPALR1
DVPAHRL
DIVBALR1
DIVBCNTR1
DIVSBCNTR1
DVSTRR1
DMCCARL

DMCHSR1
DVPALR2
DVPAHR2
DIVBALR2
DIVBCNTR2
DIVBBCNTR2
DIVSTRR2
DMCCAR2

DMCHSR2
DMVPALR3
DVPAHR3
DIVBALR3
DIVBCNTR3
DIVSBCNTR3
DVSTRR3
DMCCARS

0x20260
0x20268
0x20280
0x20288
0x202A0
0x202A8
0x20400
0x20404
0x20408
0x2040C
0x20420
0x20424
0x20428
0x2042C
0x20440
0x20444
0x20448
0x2044C
0x20460
0x20464
0x20468
0x2046C
0x21000
0x21100
0x21104
0x21108
0x21110
0x21114
0x21118
0x21120
0x21128
0x2112C
0x21140
0x21144
0x21148
0x21150
0x21154
0x21158
0x21160
0x21168
0x2116C
0x21180
0x21184
0x21188
0x21190
0x21194
0x21198
0x211A0
0x211A8
0x211AC
0x211C0
0x211C4
0x211C8
0x211D0
0x211D4
0x211D8
0x211EO0
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111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

DMCHCRS3
DMCHSR3
PCI CONFO
PCI CONF1
PCI CONF2
PCI CONF3
PCI CONF4
PCI CONF5
PCI CONF6
PCI CONF7
PCI CONF8
PCI CONF9
PCI CONF10
PCI CONF11
PClI CONF12
PCI CONF13
PCI CONF14
PClI CONF15
PMCAPO
PMCAP1
MSI CAPO
MSI CAP1
MSI CAP2
MSI CAP3
VSl CAP4
MSI CAPS
EXPCAPO
EXPCAP1
EXPCAP2
EXPCAP3
EXPCAP4
EXPCAPS
EXPCAPG
EXPCAP7
EXPCAPS
VCCAPO
VCCAP1
VCCAP2
VCCAP3
VCCAP4
VCCAPS
VCCAPG6
VCCAP7
VCCAPS
VCCAP9
NUMCAPO
NUMCAP1
NUMCAP2

| DSETR1

| DSETR2
DSERSETRO
DSERSETR1
TLSR
TLCTLR
DLSR
DLCTLR
MACSR

0x211E8
0x211EC
0x40000
0x40004
0x40008
0x4000C
0x40010
0x40014
0x40018
0x4001C
0x40020
0x40024
0x40028
0x4002C
0x40030
0x40034
0x40038
0x4003C
0x40040
0x40044
0x40050
0x40054
0x40058
0x4005C
0x40060
0x40064
0x40070
0x40074
0x40078
0x4007C
0x40080
0x40084
0x40088
0x4008C
0x40090
0x40100
0x40104
0x40108
0x4010C
0x40110
0x40114
0x40118
0x4011C
0x40120
0x40124
0x401B0
0x401B4
0x401B8
0x41004
0x41024
0x4102C
0x41030
0x41044
0x41048
0x4104C
0x41050
0x41054
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168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224

#def i ne MACCTLR 0x41058
#defi ne PMSR 0x4105C
#defi ne PMCTLR 0x41060

#def i ne TLI NTENR 0x41064
#def i ne DLI NTENR 0x41068
#define MACINTENR 0x4106C
#defi ne PM NTENR 0x41070

#defi ne TXSR 0x44028
#defi ne TXVCOSR 0x44108
/*

* PCl E DVAC

*/

/* DMAOR */

#define DMAE (1 << 31)
/* CHCR */

#define CHE (1 << 31)
#define DI R(x) (x << 30)

#define PCEWITE 1

#defi ne PCl E_READ 0
/* CHSR */

#define PE (1 << 11)
#define SE (1 << 9
#define TE (1 << 0)
/*

* PCl area

*/
#i f def CONFI G_PCl E_ROOT
#defi ne PCl E_AREA ADDR OxFDO00000
#defi ne PCl E_AREA | O ADDR O0xFE100000
#el se
#defi ne PCl E_AREA ADDR OxFD800000
#defi ne PCl E_AREA | O ADDR 0xFE300000
#endi f

/*
* SDRAM DATA area
*/
#defi ne sdram dat a_area 0x0C000000
/*
* PCI E data macroi nstruction
*/
#define PC E_MAX_CONFREG SI ZE 0x1000

/*

* PCIE Configuration register

*/
#define PCIE_CONF_DEVICE | D 0x00
#defi ne PCl E_CONF_VENDER | D 0x00
#defi ne PCl E_CONF_STATUS 0x04

/*
/*

/*
/*

/*

/*

PCI
PCI

PCI
PCI

SDRAM DATA

area
area

area
area

addr ess
addr ess

addr ess
addr ess

AREA */

*/
*/

*/
*/

Configuration register size 256 byte */
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225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281

#define PCl E_CONF_COVMAND 0x04
#define PCl E_CONF_CLASS CODE 0x08
#define PCl E_CONF_REVI SI ON_| D 0x08
#define PCI E_CONF_BI ST 0x0C
#define PCl E_CONF_HEADER TYPE 0x0C
#define PCl E_CONF_LATENCY_TI MER 0x0C
#define PCIE_CONF_CACHE LINE_SIZE  0xOC
#define PCl E_CONF_BASE_ADDRESS 0 0x10
#define PCl E_CONF_BASE_ADDRESS 1 0x14
#define PCl E_CONF_BASE_ADDRESS 2 0x18
#define PCl E_CONF_BASE_ADDRESS 3 0x1C
#define PCl E_CONF_BASE ADDRESS 4 0x20
#define PCl E_CONF_BASE_ADDRESS 5 0x24
#define PCl E_CONF_SUB_SYSTEM | D 0x2C
#define PCl E_CONF_SUB_VENDER | D 0x2C
#define PCl E_CONF_EXP_ROM BASE 0x30
#define PCI E_CONF_CAP_PTR 0x34
#define PCl E_CONF_MAX_LAT 0x3C
#define PCI E_CONF_M N_GNT 0x3C
#define PCl E_CONF_| NTERRUPT_PI N 0x3C
#define PCl E_CONF_| NTERRUPT LI NE 0x3C

/* Regi ster accessing */
#defi ne PCl E_VRI TEL( addr, dat a)

(*((volatile unsigned | ong

*)(addr)) = (unsigned |ong)(data))

#define PCl E_READL(addr) (*((volatile unsigned long *)(addr)))

#def i ne PCl E_V\RI TEW addr, dat a) (*((volatile unsigned short *)(addr)) = (unsigned short)(data))
#define PCl E_READW addr) (*((volatile unsigned short *)(addr)))

#def i ne PCl E_VRI TEB( addr, dat a) (*((volatile unsigned char *)(addr)) = (unsigned char)(data))
#define PCl E_READB( addr) (*((volatile unsigned char *)(addr)))

/*

* A configuration space register's structure
*/

[ * Header Type 0 */
typedef struct _PCl E_CONF_DATA {
#if defined(_BIGQ

unsi gned short Devi cel D, | *
unsi gned short Vender | D, | *
unsi gned short St at us; | *
unsi gned short Conmand; | *
unsi gned char Based ass; | *
unsi gned char Subd ass; | *
unsi gned char Progranmi ngl nt erf ace; /*
unsi gned char Revi si onl D | *
unsi gned char BI ST; | *
unsi gned char Header Type; /*
unsi gned char Lat encyTi ner; /*
unsi gned char CachLi neSi ze; | *
unsi gned | ong BaseAddr essRegi sters[ 6] ; /*
unsi gned | ong Car dbusCl Spoi nt er; /*

ID */
ID */

Devi ce
Vender

Status */
Control */

Devi ce
Devi ce

Base O ass */

Sub C ass */

Programming I nterface */
Revision ID */

BI ST */

Header Type */

Master |atency tiner */
Cach Line Size */

Base Address Regi sters space */

Card Bus CI'S pointer */
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282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336

unsi gned
unsi gned

unsi gned

unsi gned
unsi gned

unsi gned

unsi gned

unsi gned

unsi gned

unsi gned
#el se

unsi gned

unsi gned

unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

unsi gned
unsi gned

unsi gned

unsi gned
unsi gned

unsi gned
unsi gned
unsi gned
unsi gned

unsi gned

#endi f

short
short

Subsyst em D;
Subsyst emvender | D

| ong Expant i onROVbaseAddr ess;

char reserve0Q[ 3] ;
char CAP_PTR;

l ong reservel;

char Max_Lat;

char M n_Gnt;

char I nttreuptPin;
char I nttreuptLine;

short
short

Vender | D,
Devi cel D,

short
short

Conmand;
St at us;

char
char
char
char

Revi si onl D;

Pr ogramm ngl nterface;
Subd ass;

Based ass;

char
char
char
char

CachLi neSi ze;
Lat encyTi mer;
Header Type;
Bl ST;

| ong BaseAddr essRegi st ers[ 6] ;
| ong Car dbusCl Spoi nter;

short
short

Subsyst emender | D
Subsyst em D;

| ong Expant i onROVbaseAddr ess;

char CAP_PTR;
char reserve0Q[ 3] ;

l ong reservel;

char I nttreuptLine;
char I nttreuptPin;
char M n_Gnt;

char Max_Lat;

} PCI E_CONF_DATA;

337 #endif /* PCIEH */

/*
/*

/*

/*
/*

/*

/*
/*
/*
/*

/*
/*

/*
/*

/*
/*
/*
/*

/*
/*
/*
/*
/*
/*

/*
/*

/*

/*
/*

/*

/*
/*
/*
/*

Subsystem I D */
Subsyst em Vender 1D */
Expanti on ROM base Address */

Reserve */
New facility pointer */

Reserve */

MAX | atency */

MN Gant */

PCl Inttreupt pin */
Interrupt line */

ID */
ID */

Vender
Devi ce

Control */
Status */

Devi ce
Devi ce

Revision ID */
Programming I nterface */
Sub C ass */

Base O ass */

Cach Line Size */

Master |atency tiner */

Header Type */

BI ST */

Base Address Regi sters space */
Card Bus CI'S pointer */

Subsyst em Vender 1D */

Subsystem I D */
Expanti on ROM base Address */

New facility pointer */
Reserve */

Reserve */

Interrupt line */
PCl Inttreupt pin */
MN Gant */
MAX | atency */
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(5) "scif.c”
Thisisaprogram listing of the SCIFQ initial settings and serial driver function.

001 /******************************************************************************
002 * DI SCLAI MER
003
004 * This software is supplied by Renesas El ectronics Corporation. and is only
005 * intended for use with Renesas products. No other uses are authorized.
006
007 * This software is owned by Renesas El ectronics Corporation. and is protected under
008 * all applicable laws, including copyright |aws.
009
010 * THI'S SOFTWARE | S PROVIDED "AS | S" AND RENESAS MAKES NO WARRANTI ES
011 * REGARDI NG THI S SOFTWARE, WHETHER EXPRESS, | MPLI ED OR STATUTCRY,
012 * I NCLUDI NG BUT NOT LI M TED TO WARRANTI ES OF MERCHANTABI LI TY, FITNESS FOR A
013 * PARTI CULAR PURPOSE AND NON- | NFRI NGEMENT.  ALL SUCH WARRANTI ES ARE EXPRESSLY
014 * DI SCLAI MED.
015
016 * TO THE MAXI MUM EXTENT PERM TTED NOT PRCHI Bl TED BY LAW NEI THER RENESAS
017 * ELECTRONI CS CORPORATI ON. NOR ANY OF | TS AFFI LI ATED COVPANI ES SHALL BE LI ABLE
018 * FOR ANY DI RECT, | NDI RECT, SPECI AL, | NCI DENTAL OR CONSEQUENTI AL DANMAGES
019 * FOR ANY REASON RELATED TO THE THI S SOFTWARE, EVEN | F RENESAS OR I TS
020 * AFFI LI ATES HAVE BEEN ADVI SED OF THE PGCSSI BI LI TY OF SUCH DAMAGES.
021
022 * Renesas reserves the right, without notice, to nake changes to this
023 * software and to discontinue the availability of this software.
024 * By using this software, you agree to the additional terns and
025 * conditions found by accessing the follow ng Iink:
026 * http://ww.renesas. conl di scl ai ner
027 ******************************************************************************/
028 /* Copyright (C 2010. Renesas Electronics Corporation., Al R ghts Reserved. */
029 /*""FILE COMVENT""*****x*x**xxx Tachnjcal reference data ********xxxxkskkx
030 * System Nanme : SH7786 Sanpl e Program
031 * File Nanme : scif.c
032 * Abstract . The exanple of a set of SCIF Sanple Program
033 * Version : Ver 1.00
034 * Device . SH7786
035 * Tool - Chain . Hi gh-performance Enmbedded Workshop (Version 4.07.00.007)
036 * : C/ C++ Conpil er Package for SuperH Family (V.9.3.2.0)
037 * OS : None
038 * HWPlatform: SH 4A Board P/ N AP- SHAAD- 3A (Manuf act ur er: ALPHA PRQIECT)
039 * Description : It is an exanple programof the exanple of a SH7786 SCl F set.
040 * :
041 * QOperation
042 * Limtation
043 *
044 R I b Ok S O O S o S I O O O O I
045 * History : 01.Sep. 2010 Ver. 1.00 First Rel ease
046 *xnn Fl LE CO\/'VENT END'"**************************************************/
047
048
049 #include "scif.h"
050
051 /*""FU'\K: wVNEN'I'""*****************************************************
052 * ID :
053 * Qutline . Sanpl e Program Mai n
054 * :
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055 * Include :
056 * Decl aration : int delay( int cnt )

057 * Description : Software wei ght

058 * : Apart for the count of "cnt" and a "for" are repeated.
059 * :

060 *

061 *

062 *

063 * Limtation

064 * :

065 * Argunent ©ocnt

066 * Return Val ue © none

067 * Calling Functions :
068 xun FU’\IC CGVIVENT END""**************************************************/
069 void delay( int cnt )

070 {

071 int i;

072 for(i=0;i<cnt;i++);
073 }

074

075 /*" " FU'\K: CD\/,\ENT" LR S S O b O O O

076 * ID

077 * Qutline : Sanpl e Program Mai n

078 * :

079 * Include :

080 * Decl aration :int scif_init(void)

081 * Description : The initialization of SCF
082 * :

083 *

084 *

085 *

086 *

087 * Limitation

088 * :

089 * Argunent : none

090 * Return Val ue : -1: Baud rate clock count error

091 * Calling Functions :
092 xun FU’\IC CGVIVENT END""**************************************************/
093 int scif_init(void)

094 {

095 unsi gned short dat a;

096 int t =-1, cnt = 0;

097

098 SCI F. SCSCR. WORD = 0x0000; /* TIE, RIE, TE, RE dear */
099

100 SCI F. SCFCR. BI T. TFCL
101 SClI F. SCFCR. BI T. RFCL
102

103 SCl F. SCFSR. WORD = 0x0000; /* BRK, DR, TR dear */
104 SCI F. SCLSR BI T. ORER = 0; /* ORER dear */

105

106 #if defined( CONFI G_SCl F_CLK_EXTERNAL)

107 SCIF. SCSCR. BIT.CKE = 2; /* Clock source: SCK */
108 #elif defined(CONFI G_SCl F_CLK _PCLK)

109 SCIF. SCSCR. BIT.CKE = 0; /* d ock source: PCLK */
110 t = SCBRR_VALUE( CONFI G_BPS, CONFI G_SCI F_CLK_PCLK);
111 #endif /* CONFI G_SCl F_CLK */

1; /[* Tx FIFO C ear */
1; /* Rx FIFO Cl ear */
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112

113 if(t >0 {

114 while(t >= 256) {

115 cnt ++;

116 t >> 2;

117 }

118 if(cnt > 3)

119 return -1;

120

121 SClI F. SCSMR. BI T. CKS = cnt;

122 SCIF. SCBRR = t;

123 }

124 del ay(1000);

125

126 SCl F. SCFCR. BI T. RTRG = 0;

127 SCIF. SCFCR. BI T. TTRG = 0;

128 SCIF. SCFCR. BI T. TFCL = 1; /[* Tx FIFO Clear */
129 SCI F. SCFCR. BI T. RFCL = 1; /* Rx FIFO Clear */
130

131 SCI F. SCFCR. BI T. TFCL = 0; /* Tx FIFO Not O ear */
132 SClI F. SCFCR. BI T. RFCL = 0; /* Rx FIFO Not O ear */

133 SCIF.SCSCR. BIT.TE = 1;
134 SCIF.SCSCR.BIT.RE =1
135 return O;

136 }

137

138 /*" " FU'\K: CD\/,\ENT" LR O S O S O O

139 * ID

1

140 * CQutline : Sanpl e Program Mai n

141 * :

142 * |nclude

143 * Decl aration : void scif_transmit_data( char *Data )
144 * Description : Atransmission of two or nore byte data of SClF.
145 *

146 *

147 *

148 *

149 *

150 * Limtation

151 * :

152 * Argunent : *Data: A send data is stored.

153 * Return Val ue © none

154 * Calling Functions :
155 xun FU’\IC CGVIVENT END""**************************************************/
156 void scif_transmit_data( char *Data )

157 {

158 while( *Data )

159 {

160 whil e(! (SCI F. SOFSR BI T. TDFE));  /* Weight is carried out until the wite of a send data will be in an authorized state. /[
161 SCl F. SCFTDR = *Dat a; /* A set of a send data?*/

162 Dat a++;

163 whi | e(! (SCI F. SCFSR. BI T. TEND) ) ; /* Waiting for the quit of transmitting */
164 SCI F. SCFSR. BI T. TDFE = 0;

165 SCI F. SCFSR. BI T. TEND = 0;

166 }

167 }

168
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169 /*" " FU'\K: CD\/,\ENT" LR O S O S O O S

170 * 1D :
171 * CQutline : Sanpl e Program Mai n

172 * : (PCle)

173 * Include :

174 * Decl aration : void scif_transmit_byte _data( char *Data )
175 * Description : Atransmission of the single byte data of SCIF
176 * :

177 *

178 *

179 *

180 *

181 * Limtation

182 * :

183 * Argunent : *Data: A send data is stored.

184 * Return Val ue © none

185 * Calling Functions :
186 xun FU’\IC CGVIVENT END""**************************************************/
187 void scif_transnmit_data_byte( char *Data )

197 /*" " FU'\K: CD\/,\ENT" LR O S b O O

198 * ID :
199 * CQutline : Sanpl e Program Mai n

200 * : (PCle)

201 * Include :

202 * Decl aration : void sci_printf(char* str, ...)
203 * Description : Atext with a format is outputted.
204 * :

205 *

206 *

207 *

208 *

209 * Limtation

210 * :

211 * Argunent : *Data: A send data is stored.
212 * Return Val ue © none

213 * Calling Functions :
214 xun FU’\IC CGVIVENT END""**************************************************/

215 /************************************/

216 /* Atext with a format is outputted */
217 /************************************/
218 #define PRI NTF_SI ZE 1024

219 static char printf_str[ PR NTF_SI ZE] ;

220

221 void scif_printf(char* str, ...)
222 {

223 va_list args;

224 size_t size;

225

188 {

189 whil (! (SCI F. SCFSR BI T. TDFE));  /* Weight is carried out until the wite of a send data will be in an authorized state. */
190 SCl F. SCFTDR = *Dat a; /* A set of a send data*/

191 whi | e(! (SCI F. SCFSR. BI T. TEND) ) ; /* Waiting for the quit of transmitting */
192 SCl F. SCFSR. BI T. TDFE = 0;

193 SClI F. SCFSR. BI T. TEND = 0;

194 }

195

196
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226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282

size = strlen(str);

if( size > PRINTF_SI ZE ) {
return;

}

va_start(args, str);
vsprintf(printf_str, str, args);
va_end(args);

scif_transmt_data(printf_str);

}

/*" " FU'\K: CD\/,\ENT" LR O S O b O O S O

* ID :

* Qutline : Sanpl e Program Mai n

* .

* I'nclude

* Decl aration : char scif_recive_data( char *Data )

* Limtation

* Description : The data of SCIF is received.

* Argument : *Data: A receive data is stored.
* Return Val ue . -1: Areceive data error

* Calling Functions :

xnn FU’\C CG\A\/ENT END""**************************************************/

char scif_recive_data( char *Data )
{
unsi gned char ReadData, i = O;
char ret_cd = 0;

for(;;)
{
if(( SOF.SCFSRBIT.ER ) ||
( SCIF.SCFSR BIT.BRK ) ||
( SCIF.SCFSR BIT.DR ))

/* An error occurs? */

/* Read of a data dummy */

ret_cd =-1; /* A set of a reception error */

{
ReadDat a = SCI F. SCFRDR;
SCl F. SCFSR. WORD &= 0x0000;
SClI F. SCLSR. WORD &= 0x0000;
}
else if( SCIF.SCFSR. BI T. RDF )
{

*Data = SCl F. SCFRDR;
SCI F. SCFSR. BI T. RDF = O0;
SCIF. SCFSR. BIT.DR = O0;

if( *Data == '"\n' )
{

/* A clear of an error */

/* A data was received? */

/* A data is acquired */

/* A clear of a receive data sign */
/* A clear of a reception sign */
scif_transnmit_data_byte( Data );

/* An obtaining data is CR? */

break; /* A processing is conpleted. */

}
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283 if( *Data == 0x0d ) /* An obtaining data is CR? */
284 {

285 break; /* A processing is conpleted. */

286 }

287 Data++; /* The follow ng set of the one-plus-one address which the data acquired */
288 if( ++ ==4)

289 {

290 ret_cd = -1;

291 }

292 }

293 if( ret_cd ==-1)

294 {

295 br eak;

296 }

297 }

298 return( ret_cd );

299 }

300

301 /*" " FU'\K: CD\/,\ENT" LR S S O b O O O O O

302 * ID

303 * Qutline : Sanpl e Program Mai n

304 * :

305 * Include

306 * Declaration : char scif_recive_data_byte( char *Data )
307 * Description : A data reception of SCIF

308 * :

309 *

310 *

311 *

312 *

313 * Limtation

314 *

315 * Argument : *Data: A receive data is stored.
316 * Return Val ue : -1: Areceive data error

317 * Calling Functions :
318 xun FU’\IC CGVIVENT END""**************************************************/
319 char scif_recive_data_byte( char *Data )

320 {

321 unsi gned char ReadData, i = O;

322 char ret_cd = 0;

323

324 for(;;)

325 {

326 if(( SCCF.SCFSR. BIT.ER ) ||

327 ( SCIF.SCFSR. BIT.BRK ) ||

328 ( SCIF.SCFSR.BIT.DR )) /* An error occurs? */

329 {

330 ReadDat a = SCl F. SCFRDR; /* Read of a data dummy */

331 ret_cd =-1; /* A set of a reception error */

332 SCl F. SCFSR. WORD &= 0x0000; /* A clear of an error */

333 SCI F. SCLSR. WORD &= 0x0000;

334 }

335 else if( SCIF. SCFSR. BI T. RDF ) /* A data was received? */

336 {

337 *Dat a = SCl| F. SCFRDR; /* A data is acquired */

338 SClI F. SCFSR. Bl T. RDF = 0; /* A clear of a receive data sign */

339 SCIF. SCFSR. BIT.DR = 0; /* A clear of a receive data sign */
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340 // scif_transmit_data_byte( Data );
341 break; /* A processing is conpleted. */
342 }
343 }
344 return( ret_cd );
345 }
346
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(6)

" scif.h”

Thisis aheader file used by the SCIFOQ initial settings and serial driver function.

01
02
03
04
05
06
07
08
09
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

#i fndef _SCIF_H
#define _SCIF_H

#i ncl ude "config. h"

#i f defi ned( CONFI G_SCI FO)

#define SCIF (*(volatile struct st_scif *) OXxFFEA0000) /* SCI FO Addr ess */
#elif defined( CONFI G_SCl F1)

#define SCIF (*(volatile struct st_scif *) OXxFFEBO00O) /* SClF1 Addr ess */
#elif defined( CONFI G_SClI F2)

#define SCIF (*(volatile struct st_scif *) OXFFEC0000) /* SCl F2 Addr ess */
#elif defined( CONFI G_SCl F3)

#define SCIF (*(volatile struct st_scif *) OXxFFEDOOOOQ) /* SCIF3 Addr ess */
#elif defined( CONFI G_SCl F4)

#define SCIF (*(volatile struct st_scif *) OXFFEEO000) /* SCIF4  Address */
#elif defi ned( CONFI G_SCl F5)

#define SCIF (*(volatile struct st_scif *) OXxFFEF0000) /* SCIF5 Addr ess */
#endif /* CONFI G_SCl Fn */

/1 #define SCBRR_VALUE(bps, clk) ((clk+16*bps)/(16*bps)-1)
#defi ne SCBRR_VALUE(bps, clk) ((clk)/(32*bps)-1)

/* SCFCR */

#defi neRTRGL 0

#defi neRTRGL6 1
#def i neRTRG32 2
#def i neRTRG48 3
#defi neTTRG32 0
#defi neTTRGL6 1
#defi neTTR&R 2
#defi neTTRA 3

#endif /* _SCIF_H */
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5. Reference Documents

e Software Manual
SH4-A Software Manual (REJ09B0003)
(The latest version can be downloaded from the Renesas Electronics Web site)

e Hardware Manual
SH7786 Group User’'s Manual: Hardware (REJ09B0501)
(The latest version can be downloaded from the Renesas Electronics Web site)

e Evaluation Board Manual
AP-SH4AD-0A SH-4A Multi SH7786 CPU Board: Hardware Manual
(The latest version can be downloaded from the Alpha Project Web site.)
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry

PCle® isaregistered trademark of PCI-SIG®.

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this manual, refer to the relevant sections of the manual. If the descriptions under General
Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each other, the
description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LS| are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSI is not guaranteed if they are accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to one with a different type number, confirm that the

change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different type numbers may differ
because of the differences in internal memory capacity and layout pattern. When changing to
products of different type numbers, implement a system-evaluation test for each of the products.




Notice

1. All information included in this document is current as of the date this is issued. Such ir ion, however, is subject to change without any prior notice. Before purchasing or using any Renesas

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

8. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to
the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard”, "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;
personal electronic equipment; and industrial robots.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically
designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

ENESAS

SALES OFFICES Renesas Electronics Corporation http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.
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