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Introduction

This application note presents a sample program for setting the PCIC initialization items required at SH7785 startup.
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1. Introduction

1.1 Specifications

In section 2, this application note provides supplementary documentation to the PCIC hardware manual and in section 3
it presents an application example that, after PCIC initialization, displays the device ID and other information for the
PCIC device on a serial console.

1.2 Functions Used

e Pinfunction controller (PFC)
e Serial communication interface (SCIF1)
e PCI controller (PCIC)

1.3 Applicable Conditions
Evaluation board: Renesas ROP7785L CO011RL
External memory  (Area0): NOR flash memory: 64 MB
Spansion S29GL 256P90TFIRI
(Areas 2 and 3): DDR2 SDRAM: 128 MB
(In 32-bit mode: 512 MB)
Elpida EDE1108ACSE-6E-E (four devices)
PCI device: Channel 0: 1 Ghit Ethernet controller (Realtek RTL8169)
Channel 1: 2-channel SATA controller (Silicon Image SI3512)
Channel 2: Expansion connector
Channel 3: Expansion connector
Microcontroller: SH7785
Operating frequencies: Internal clock: 600 MHz
SuperHyway clock: 300 MHz
Peripheral clock: 50 MHz

DDR2 clock: 300 MHz
External busclock: 100 MHz
PCI bus clock: 33 MHz
Area 0 bus width: 32 bits (MD5 pin = high, MD6 pin = high)
Clock operating mode; Clock mode 16 (MDO = low, MD1 = low, MD2 = low, MD3 = low, MD4 = high)
Endian mode: Little endian (MD8 = high)
Addressing mode: 29-bit addressing (MD13 = low)
Tool chain: Super-H RISC engine Standard Toolchain Version 9.3.2.0
Compiler options: Other than the options specified in the include file in the High-Performance

Embedded Workshop, the default options are used.

-cpu=sh4a -endian=little -include="$(PROJDIR)\inc\drv"," $(PROJDIR)\inc"
-object="$(CONFIGDIR)\$(FILELEAF).obj" -debug -gbr=auto -chgincpath
-errorpath -global _volatile=0 -opt_range=all -infinite_loop=0 -del_vacant_|oop=0
-struct_alloc=1 -nologo

Assembler options: -cpu=shda -endian=little -round=zero -denormalize=off
-include="$(PROJDIR)\inc" -include="$(PROJDIR)\inc\drv" -debug
-object="$(CONFIGDIR)\$(FILELEAF).obj" -literal=pool ,branch,jump,return
-nolist -nologo -chgincpath -errorpath
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1.4 Technical Terms Used in this Application Note

e Configuration register space

The rules used and the programming model for the PCI compliant device are defined.
e /O space

Thelocal bus space defined by the PCI local bus specifications.
e Memory space

The memory space defined by the PCI local bus specifications.

1.5 Applicability of this Application Note

This application note presents code that operates without an operating system installed and displays the vendor 1D and
device ID for each PCI device on the serial console. It also displaysthe MAC address of any Ethernet devices. This
application note also explains the basic usage of the PCIC module. The following functions, however, are not described
in this application note.

e PCI target functions

o PCl power management

¢ Normal mode (external bus arbiter mode)

e Pseudo round robin or fixed priority arbitration

e Parity checking and error reporting

e Exclusive access

e Thefour external interrupts (INTA, INTB, INTC, and INTD)

1.6 Related Application Notes

This application note verifies operation using the code presented in SH7785 Group SH7785 Initial Settings Sample
Program (RO1ANO0242EJ0101). Please refer to that application note while using this one.
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2. PCIC Operation
2.1 PCIC Overview

The PCIC module provides an interface and protocol that allows PCI devices to be accessed.

This application note presents a sample program that, after performing the required initialization, displays the vendor ID
and device ID for each PCI device and the MAC address of any Ethernet devices on the serial console.

Figure 1 shows the configuration of the PCI devices used in this application note.

RTL8169
PCIC AD[31:0]
AD[31:0]
AD[16]
DEVSEL
SI3512

e » AD[31:0]

ADLIT] DEVSEL

PCI connector 1
& ———————» AD[31:.0]

AD[18]
DEVSEL

PCI connector 2

e » AD[31:0]

AD[19]

DEVSEL

Figure 1 PCI Device Configuration
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Figure 2 shows the basic timing chart for the PCI interface.

Peck /N N\ N\ SN
AD[31:0] A X D
C/BE[3:0] C X BE
PCIFRAME
_ -
—_ S
. -
Write ti@

T AVAVAVAVAVA
AD[31:0] A __< D

C/BE[3:0] C BE

PCIFRAME

TRDY . N
DEVSEL R
TRDY S

Read timing o

Figure 2 Basic PCI Timing
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211 Supported PClI Commands
Table 1 lists the commands supported by the PCIC module.

Tablel PCICommands

C/BE[3:0] Signal Command

0001 Special cycle
0010 I/O read

0011 1/O write

0110 Memory read
0111 Memory write
1010 Configuration read
1011 Configuration write

21.2 PCIC Memory Map
Table 2 lists the PCIC memory map.

Since this application note's program uses 29-bit address mode, space 0 is the only PCI memory space.

Table 2 PCIC Memory Map

Memory Space Physical Addresses in 29-Bit Address Mode Physical Address Size
PCIl memory space 1 H'10000000 to H'13FFFFFF 64 MB

(area 4: when PCl is selected)

PCIl memory space 0 H'FD000000 to H'FDFFFFFF 16 MB

Control register area H'FEOO0000 to H'FEO3FFFF 256 KB

PCl internal register H'FE040000 to H'FEO7FFFF 256 KB

Reserved H'FEO080000 to H'FE1FFFFF 1.5MB

PCI I/O area H'FE200000 to H'FE3FFFFF 2MB

The PCIC uses four types of address space. These are memory space, control register space, PCI internal register space,
and 1/0 space.
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2.1.3 Accessing the PCI Memory Space
Figure 3 shows the memory map for the PCI bus from the SuperHyway bus.

H'00000000
H'10000000

H'C0000000

H'FDO00000

H'FEO00000

H'FE200000

SuperHyway
Bus address space (4 GB) PCI address space (4 GB)
16 MB
PCl memory space 1
64 MB 64 MB
512 MB

PCl memory space 2
512 MB

PCl memory space 0
16 MB

Register space
2 MB

I/O space
2 MB

Figure 3 PCI Memory Space Access
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(1) Accessto PClI Memory Space

To access PCI memory space, the PCI memory bank register (PCIMBR) and PCI memory bank mask register
(PCIMBMR) must be set.

For PCI memory space 0, the middle 6 bits ([23:18]) are controlled by PCI memory bank mask register (PCIMBMRO).
Since this application note's program only uses PCI memory space 0, this application note does not discuss spaces other
than PCI memory space 0.

e When PCIMBMRO0[23:18] isB'1111 11: PCI bus address [23:18] = SuperHyway bus address [23:18]
e When PCIMBMRO0[23:18] is B'0000 00: PCI bus address [23:18] = PCIMBMRO0[23:18]

The upper 8 bits of the SuperHyway bus ([31:24]) are replaced with the contents of PCI memory bank register[31:24].
Figure 4 shows the access to the PCI memory space from the SuperHyway bus.

31 24 23 1817 0 31 24 23 1817 0

sty /e BN

Mask A 4
31 24 23 1817 0 31| 24 23 1817 0

Figure 4 PCI Memory Space Access from the SuperHyway Bus

e Burst transfers

In a PCI memory space access, if the CPU or DMA controller performs consecutive 32-byte burst accesses, a burst
transfer of 32 bytes or more (that is, 64, 96, or asimilar size) will be performed.
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(2) AccesstothePCI I/O Space
To access PCI 1/0 space, the PCIIO bank register (PCIHOBR) and PCI10 bank mask register (PCIIOBMR) must be set.
The lower 15 bits ([17:3]) of the SuperHyway bus address are used without modification on the PC bus.

e When PCIIOBMR[20:18] isB'111: PCI bus address [20:18] = SuperHyway bus address [20:18]
e When PCIIOBMR[20:18] is B'000: PCI bus address [20:18] = PCIIOBMR[20:18]

The upper 11 bits of the SuperHyway bus ([31:21]) are replaced with the contents of PCI1O bank register[31:21].
Figure 5 shows the access to the PCI 1/0 space from the SuperHyway bus.

31 21 20 1817 0 31 21 20 1817 0

Sty /e B

Mask A 4
31 21 20 1817 0 31| 21 20 1817 0

Figure 5 PCI I/O Space Access from the SuperHyway Bus

(3) PCIC Internal Register Access

All the PCIC internal registers (PCI control register, PCI configuration register, and the PCI local registers) can be
accessed by the CPU. Transfers of 1, 2, and 4 bytes are supported as access sizes.

(4) PCIC Configuration Space Access

The configuration space can be accessed by setting the PCIPIO address register (PCIPAR) and the PCIPIO data register
(PCIPDR) to execute a configuration cycle.

Setting the PCIPAR register and reading the PCIPDR also causes a configuration cycle to be executed.
When the PCIPAR device number is set to 0, AD16 becomes 1. It is O otherwise.
When the PCIPAR device number isset to 1, AD17 becomes 1. It is O otherwise.
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2.2 PCIC Specifications
Table 3 lists the specifications of the PCIC module.

Table 3 PCIC Module Specifications

Item

Specification

PCI revision

A subset of PCI 2.2 is supported.

Bus operating frequency

33 MHz or 66 MHz

Bus width

32 bits

Host/target functions

Both the host and target functions are supported.

This application note's program does not use the target function.

Interrupt

Four interrupts (INTA, INTB, INTC, and INTD)
This application note's program does not use these interrupts.

Burst transfers

Transfers of up to 32 bytes are supported.

RO1AN0243EJ0101 Rev.1.01
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3. Application Example

This section presents an overview of the PCI device and sampl e settings as an example of how to operate the PCIC
module.

3.1 Serial Console Specifications
Table 4 lists the specifications of the serial console.

Table 4 Serial Console Specifications

Item Specification
Baud rate 115,200 bps
Data 8 bits

Parity bit None

Stop bit 1 bit

Flow control None

3.2 RTL8169 Overview
Table 5 presents an overview of the RTL8169 connected to the PCIC.

Table5 RTL8169 Overview

Item Description

Device 1 Gbit Ethernet controller device
Manufacturer Realtek

Device number from the PCIC 0 (AD16 is connected)

Vendor ID 0x10EC

Device ID 0x8169

MAC address Printed on the ROP7785LC0011RL board.

3.3 S13512 Overview
Table 6 presents an overview of the SI3512 connected to the PCIC.

Table 6 SI3512 Overview

Item Description

Device SATA-2ch controller device

Manufacturer Siliconimage

Device number from the PCIC 1 (AD17 is connected)

Vendor ID 0x1039

Device ID 0x3512
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3.4 Sample Program Specifications
This section presents the specifications of the sample program and its flowchart.

3.4.1 Specifications

Performs the PCIC initial settings.

Displays the PCI device number 0 (RTL8169) Vendor ID and Device ID on the serial console.

Displays the PCI device number 1 (SI3512) Vendor ID and Device ID on the serial console.

Displaysthe RTL8169 MAC address on the serial console.

Performs writes to and reads from the SI3512 and displays the write and read data on the serial console.
Performs a4 x 32 (128) byte burst transfer to the SI3512 memory space using DMA.

(Since the SI3512 asserts the STOP signal and disconnects every data phase, this does not effect a burst transfer.)

ok~ wWDNPE
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3.4.2 Sample Program Main Flowchart
Figures 6 to 8 show the flowchart for the main section of the sample program.

Start
<main()>

Set the pin functions
<pinfunc_init()>

Sets up the pin functions.

Initialize SCIF )
<scif_init()> Sets SCIF1 to 11,520 bps, 8-bit transfers
Display on the console Displays "PCIC Initialize Sample Program" on the console.

Do the SH7785
VID/DID match in the PCIC

initialization? . i
<peic. init> VID/DID do not match (1) Displays "PCI DEVICE VENDER_ID &
- DEVICE_ID PRINT" on the console.
(2) Displays "PCIC VENDER_ID or
VID/DID match " -
VID:0x1912 DEVICE_ID Error" on the console.
DID:0x0007
Display on the console (1) Display on the console (2)
ﬁ/ for(i=0;i<16;i++) \ ( End >
Read the PCI
configuration space Reads the Vendor ID and Device ID from each PCI device.
<pci_config_read()>

'

Display on the console

A

Displays the Vendor ID and Device ID on the console.
Displays "Device Not Found" if VID/DID is Oxff.

Figure 6 Sample Program Main Flowchart 1
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Display on the console

Write the PCI
configuration space
<pci_config_write()>

Read from I/O space

Display on the console

Display on the console

Set up write data

Display on the console

Write the PCI
configuration space
<pci_config_write()>

Read from memory

Display on the console

Displays "PCI RTL8169 MAC ADDRESS PRINT" on the
console.
Displays "MAC=" on the console.

Sets the RTL8169 base address to 0x1000.
Uses RTL8169 commands to enable master access and 1/O
access.

Reads the MAC address from the 1/0O space (0xFE2010000).

Displays the read MAC address on the console.
Example: XX:XX:XX:XX:XXXX

Displays "PCI SI3512 MEMORY Write/Read Access" on the
console.
Displays "Write=" on the console.

Sets the write data to be 0x12345678.

Displays "0x12345678" on the console.

Sets the SI3512 base address to 0x1000.
Uses SI3512 commands to enable master access and memory
access.

Reads 0xFD001000 from the S13512 memory space.

Displays the data 0x12345678 on the console.

Figure 7 Sample Program Main Flowchart 2
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Set up the transfer data Writes 128 bytes of data to internal memory location OXE55F0000.

Start a DMA transfer
<StartDma()> Start a DMA transfer.

>

4

No

DMA transfer complete?

=D

Waits for the DMA transfer complete interrupt.

Figure 8 Sample Program Main Flowchart 3
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3.4.3

Pin Function Initialization

Figures 9 and 10 show the flowcharts for pin function initialization.

Start
<pinfunc_init()>

A

Set the peripheral module control

register 1 (PIMSELR)

A

Set the port H

pull-up control

register (PHPUPR)

A

Set the port J

pull-up control

register (PJPUPR)

A

Set the port K

pull-up control

register (PKPUPR)

Set the port L

pull-up control

register (PLPUPR)

Set the port M

pull-up control

register (PMPUPR)

Set the port N

pull-up control

register (PNPUPR)

A

Set input pin pull-up control
register 1 (PPUPR1)

A

Set input pin pull-up control
register 2 (PPUPR2)

Sets PCIC, SCIF2, LBSC, and SCIFO to the selected state.

Sets all the PH pins to the pull-up resistor off state.

Sets all the PJ pins to the pull-up resistor off state.

Sets all the PK pins to the pull-up resistor off state.

Sets all the PL pins to the pull-up resistor off state.

Sets all the PM pins to the pull-up resistor off state.

Sets all the PN pins to the pull-up resistor off state.

Sets the RDY pin to the pull-up resistor off state.

Sets the MODEG, MODES5, SCIF2_RXD, NMI, IRQ3, IRQ2, IRQ1,

and IRQO pins to the pull-up resistor off state.

Figure 9 Pin Function Initialization Flowchart 1
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Set the port E

control register

(PECR)

A

Set the port H

control register

(PHCR)

A

Set the port K

control register

(PKCR)

A

Set the port L control register
(PLCR)

A

Set the port M

control register

(PMCR)

Set the port N

control register

(PNCR)

=

Sets PE3 and PEO for use by the PCIC module.

Sets PH7, PH6, and PHS5 for use by the SCIF1 module.
Sets PH4, PH2, PH1, and PHO for use by the SCIFO module.

Sets PK5 for use by the SCIF2 module

Sets PL7 and PL6 for use by the PCIC module.
Sets PL5 and PLO for use by the LBSC module.
Sets PL4, PL3, PL2, and PL1 for use by the INTC module.

Sets PM1 and PMO for use as port inputs (pulled up).

Sets PN5 and PN4 for use by the SCIF3 module.

Figure 10 Pin Function Initialization Flowchart 2
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3.4.4 SCIF Initialization
Figure 11 shows the flowchart for SCIF initialization.

Start
<scif_init()>

A

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

Set the FIFO control register
(SCFCRO) Clears the TX and RX FIFOs.

A

Set the serial status register
(SCFSRO) Clears BRK, DR, and TR to 0.

A

Set the line status register
(SCLSRO0) Clears ORER to 0.

) Selects the source clock to be used for the baud rate.
EXT: SCK input INI: P, EXT: external SCK input

What source
clock selected?

INI: P
Set the serial control register | sets the source | €t (1€ Serial control register | Sets the source clock to
(SCSCRO) clock to be Po. (SCSCRO) be the external SCK input.
A
Set the bit rate register
(SCBRRO) Set to 115,200 bps
Wait in software Performs a wait in software for the 1-bit period.
Set the FIFO control register Receive FIFO data count trigger: set to 1.
(SCFCRO) Transmit FIFO data count trigger: set to 32.
Sets the TX and RX FIFOs to not be cleared.

=

Figure 11 SCIF Initialization Flowchart
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3.45 PCIC Initialization
Figure 12 shows the flowchart for PCIC initialization.

Start
<pcic_init()>

Set the control register '
(PCIECR) Sets the PCIC enable bit to 1.

Verifies that the SH7785 internal registers were read.

Do VID and DID match
the SH7785 VID and DID?

No

Yes ( End )

Set the PCI local register
(PCICR) Issues resets to each PCI device (PCIRESET = low).

Wait in software Waits for the minimum reset time for each PCI device.

Set the PCI local register

(PCICR) Clears the resets for each PCI device (PCIRESET = high).
Set the PCI command register Sets the wait control bit to 0 (address/data stepping control disabled).
(PCICR) Sets the parity error response bit to 1 (parity error response).

Sets the PCI bus master control bit to 1 (bus master operation enabled).

A

Set the PCl local register Sets the PCIC internal register initialization control bit to 1
(PCICR) (initialization complete).

=

Figure 12 PCIC Initialization Flowchart
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3.4.6 Configuration Space Read
Figure 13 shows the flowchart for reading from the configuration space.

Start
<pci_config_read()>

A

Set the PCIPIO address register . ) .
(PCIPCR) Sets the target device number and the configuration address.
Read the PCIPIO data register Reads the configuration address specified by the PCIPIO
(PCIPDR) address register.

=

Figure 13 Configuration Space Read Flowchart

3.4.7 Configuration Space Write
Figure 14 shows the flowchart for writing to the configuration space.

Start
<pci_config_write()>

Set the PCIPIO address . . .
register (PCIPCR) Sets the target device number and the configuration address.
Set the PCIPIO data register Stores data in the configuration address specified by the
(PCIPDR) PCIPIO address register.

=

Figure 14 Configuration Space Write Flowchart
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3.4.8 DMA Transfe

r Start

Figure 15 shows the flowchart for starting a DMA transfer.

C

Start
<StartDMA()>

)

:

Set DMA source address
register 0 (SARO0)

A

Set DMA destination address
register 0 (DARO)

A

Set DMA transfer count
register 0 (TCRO)

A

register O

Set DMA channel control

(CHCRO)

:

Set DMA operation register 0
(DMAORO)

A

register O

Set DMA channel control

(CHCRO)

A

Clearthe D
end

MA transfer
flag

Enable DMAC interrupts
<irg_enable()>

C

End

)

Stores an internal memory address in the DMA chO DMA

source address register.

Sets the SI3512 memory space address.

TCR=4

Clears all bits to 0.

Sets DME to 1.
Enables channel 0 to 5 DMA transfers.

Sets IE to 1: interrupts enabled

Sets TS2 to 1: 32-byte units

Sets TS to 00.

Sets DM to 1: increment the transfer target address
Sets SM to 1: increment the transfer source address
Sets RS to 0100: auto-request mode

Sets DE top 1: transfers enabled

Clears the local variable dmaend flag to 0.

Enables DMAC interrupts.

Figure 15 DMA Transfer Start Flowchart
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3.4.9 DMA Interrupts

Figure 16 shows the flowchart for DMA transfer termination.

GMA interrupt occurs)

v

Disable DMA interrupts
<irg_disable()>

A

Set DMA channel control
register 0 (CHCRO)

v

Set DMA channel control
register 0 (CHCRO)

A

Set the DMA transfer
complete flag

=

Disables the DMA interrupts.

Transfers disabled setting: sets DE to 0.
Interrupts disabled setting: sets IE to 0.

After reading TE, sets it to O to clear the transfer complete flag.

Sets the local variable dmaend flag to 1.

Figure 16 DMA Transfer Complete Flowchart

3.4.10 Section Allocations

Table 7 lists the section allocations used in this sample program.

Table 7 Section Allocations

Section Section Usage Area Allocation Address (Virtual Address)
P Program area ROM  0x00002000 PO area

C Constant area ROM (Can be cached,
C$BSEC Uninitialized data area address structure ~ ROM MMU address
C$DSEC Initialized data area address structure ROM conversion

D Initialized data ROM possible)

B Uninitialized data area RAM  0x0C000000

R Initialized data area RAM

S Stack area RAM  OxODFF8000

INTHandler  Exception/interrupt handler ROM  0x80001000 Pl area4

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

INTTBL Interrupt mask table ROM conversion not
PIntPRG Interrupt function ROM possible)
RSTHandler Reset handler ROM  0xA0000000 P2 area
PResetPRG  Reset program ROM (Can not be cached,
PnonCACHE Program area (Cache invalid access) ROM MMU address

conversion not

possible)
R01AN0243EJ0101 Rev.1.01 Page 22 of 40
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4. Sample Program

Sample program listing: PCI_Initialize.c

Thisisthe main function in sample program.

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

002 * DI SCLAlI MER

003

004 * This software is
005 * intended for use
006

007 * This software i
008 * protected under
009

*
017 *
018 * LI ABLE FOR ANY
019 *
020 *
021
022
023
024
025

I TS AFFI LI ATES

By using this s

027 Rk S b O R

029 /*""FI LE COVMENT"
030 * System Nane

031 * File Nane

032 * Abstract

033 * Version

034 * Device

035 * Tool - Chain
036 *

037 * CS :
038 * HWPlatform:
039 * Description
040 *

041 * QOperation

042 * Limtation
043 *

044 R b S b R R

045 * History

047 /****************

048 /*
049 /* FILE
050 /* DATE

051 /* DESCRI PTION :
052 /* CPU TYPE

Rk b Sk b o R Rk I Sk bk I S O S R IR S Sk S S S b I R

suppl i ed by Renesas El ectronics Corporation. and is only
wi th Renesas products. No other uses are authorized.

s owned by Renesas Electronics Corporation. and is
all applicable Iaws, including copyright |aws.

S PROVIDED "AS | S" AND RENESAS MAKES NO WARRANTI ES
SOFTWARE, WHETHER EXPRESS, | MPLI ED OR STATUTORY,

*
*
012 * I NCLUDI NG BUT NOT LIM TED TO WARRANTI ES OF MERCHANTABI LI TY, FI TNESS FOR
* A PARTI CULAR PURPCSE AND NON- | NFRI NGEMENT.  ALL SUCH WARRANTI ES ARE
*

010 TH S SOFTWARE |

011 REGARDI NG THI S

013

014 EXPRESSLY DI SCLAI MED.
015

016 TO THE MAXI MUM

EXTENT PERM TTED NOT PROH Bl TED BY LAW NEI THER RENESAS

ELECTRONI CS COR PORATI ON. NOR ANY OF | TS AFFI LI ATED COVPANI ES SHALL BE

DI RECT, | NDI RECT, SPECI AL, | NClI DENTAL OR CONSEQUENTI AL

DAMAGES FOR ANY REASON RELATED TO THE THI S SOFTWARE, EVEN | F RENESAS OR

HAVE BEEN ADVI SED OF THE PGSSI BI LI TY OF SUCH DAMAGES.

Renesas reserves the right, without notice, to nake changes to this
software and to discontinue the availability of this software.

oftware, you agree to the additional terms and

conditions found by accessing the follow ng |ink:
026 * http://ww.renesas. com di scl ai ner

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

028 /* Copyright (C) 2010. Renesas Electronics Corporation., Al Rights Reserved. */

LIS S S S 3k O Technl Cal ref er ence dat a kkhkkkkhkkhrkkkhkhkkkhkk*
SH7785 Sanpl e Program

PCl Initialize.c

SH7785 PCl Initial Settings Sanple Program

Ver 1.00

SH7785

H gh- per f ormance Enbedded Wbrkshop (Version 4.07.00.007)
C/ C++ Conpil er Package for SuperH Family (V.9.3.2.0)
None

This is a sanple programw th exanples of initialization for the
SH7785 PCl on the Renesas SH 4A board, nodel nunmber ROP7785LCO011RL.

kkkhkkhkkhkhkkhkhhhkhhhhhhhhhhhhhhdhhhdhhhdhhddhddkhrdhrkdrkkdrx*x*

30. SEP. 2010 Ver. 1.00 First Rel ease

046 xnn FI LE COVIVE’\”‘ END""**************************************************/

*******************************************************/
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RO1AN0243EJ0101 Rev.1.01
Mar 17, 2011

Page 23 of 40
RENESAS




SH7785 Group SH7785 PCIC Initial Settings Sample Program

053 /* */
054 /* This file is generated by Renesas Project Cenerator (Ver.4.16). */
055 /+* */
056 /***********************************************************************/
057
058
059
060 #include "config.h"
061 #include "intc.h"
062 #ifdef __ cplusplus
063 // #i ncl ude <i os> /1l Rermove the coment when you use io0s
064 // _SINT ios_base::Init::init_cnt; /1l Rermove the coment when you use io0s
065 #endi f
066
067 void main(void);
068 #ifdef __ cplusplus
069 extern "C' {
070 void abort(void);
071 }
072 #endi f
073
074 |/* ==== Function Declarations ==== */
075 void pinfunc_init( void );
076 static void scif_pr(int dev_no, char *title, char *data );
077 static unsigned | ong word_swap(unsi gned | ong data);
078 void Start DMA( unsigned | ong sadd, unsigned | ong dadd, int cnt );
079 /* SCIF */
080 extern int scif_init(void);
081 extern voidscif_transnmit_data( char*Data );
082 extern voidscif_transmit_data byte( char *Data );
083 extern charscif_recive_data( char *Data );
084
085 /* PCIC */
086 extern int init_pcic(void);
087 extern unsigned | ong pci_read_config(unsigned int dev_no, unsigned char index);
088 extern void pci_wite_config(unsigned int dev_no, unsigned char index, unsigned |ong data);
089
090 /* ==== Variabl e Declarations ==== */
091 #define RTL8169_DEVNO O
092 #define SI3512_DEVNO1l
093 #define EXTCNL1_DEVNO2
094 #define EXTCN2_DEVNO3
095
096 static char dev_nane[16][8] = {
097 "RTL8169", "SI3512 ", "EXTCNL ", "EXTCN2 ", "DEV4 ", "DEV5 ", "DEV6 ", "DEVY
098 "DEV8 ", "DEV9 ", "DEVO ", "DEV1l ", "DEV12 ", "DEV13 ", "DEV14 ", "DEV15
099 };
100
101 static int dnaend,
102
103 /* ==== Macro Declarations ==== */
104
105
106 /*"" FUNC COVIVEI\I'I'""*****************************************************
107 * ID :
108 * Qutline : Sanpl e program mai n() function
109 * : (PCICinitialization sanple)
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110 * I ncl ude :
111 * Declaration : void main(void)
112 * Description : PACinitialization main() function
113 * :
114 *
115 *
116 *
117 *
118 * Limitation
119 * :
120 * Argument : none
121 * Return Val ue © none
122 * Calling Functions :
123 xnun FUNC COVIVE’\I‘I‘ END" "**************************************************/
124 voi d mai n(voi d)
125 {
126 int ret,i;
127 unsi gned | ong dat a;
128 unsi gned | ong datal[128];
129 char buff[20], tnp[6];
130
131 pi nfunc_init();
132 scif_init();
133 scif_transnmit_data("\rPCIC Initial ze Sanple Programn");
134
135 if(init_pcic() '=0) {
136 scif_transmit_data("\rPCIC VENDER | D or DEVICE ID Error\n");
137 return;
138 }
139
140 scif_transmit_data("\n\rPCl DEVI CE VENDER ID & DEVI CE_I D PRINT\n");
141 for(i=0;i<16;i++) {
142 data = pci _read_config(i, 0);
143 i f(data==0Oxffffffff)
144 sprintf(buff, "%", "Device Not Fount");
145 el se
146 sprintf(buff, "%", word_swap(data));
147 scif_pr(i, dev_nane[i], buff);
148 }
149
150 scif_transmt_data("\n\rPCl RTL8169 MAC ADDRESS PRI NT\ n");
151 scif_transmt_data("\rMAC = ");
152 pci _wite_config(RTL8169 DEVNO 0x10, 0x00001000);
153 pci _wite_config(RTL8169 DEVNO 0x04, 0x00000005);
154
155 data = (*(unsigned | ong *)0xFE201000);
156 for(i=0;i<4;i++)
157 tnp[i] = (unsigned char)(data >> 8*i);
158
159 data = (*(unsigned | ong *)0xFE201004);
160 for(i=4;i<6;i++)
161 tnp[i] = (unsigned char)(data >> 8*(i-4));
162
163 for(i=0;i<5;i++) {
164 sprintf(buff, "9%®2x", (tnp[i] & OxO000000FF));
165 scif_transmt_data(buff);
166 scif_transmt_data(":");
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167 }
168 sprintf(buff, "%®2x", (tnmp[5] & Ox000000FF));
169 scif_transmt_data(buff);
170 scif_transmt_data("\n");
171
172 scif_transmt_data("\n\rPCl Si3512 MEMORY Wite/ Read ACCESS\n");
173 scif_transmt_data("\rWite Data = ");
174 data = 0x12345678;
175 sprintf(buff, "%2x", data);
176 scif_transmt_data(buff);
177 scif_transmt_data("\n");
178
179 pci _wite_config(SIl3512_DEVNO, 0x24, 0x00001000);
180 pci _wite_config(Sl3512_DEVNO, 0x04, 0x00000006);
181 (*(unsigned | ong *)0xFD00104C) = dat a;
182 data = 0;
183 data = (*(unsigned | ong *)0xFD00104C);
184
185 scif_transmt_data("\rRead Data = ");
186 sprintf(buff, "%2x", data);
187 scif_transmt_data(buff);
188 scif_transmt_data("\n");
189
190 for(i=0;i<128;i++)
191 (*(unsigned char *)(0xe55fe000 + i)) =i;
192 /* Burst Read 32Byte * 2 */
193  Start DVA( Oxe55fe000, Oxfd001000, 4 );
194 whi | e(! dnaend) ;
195
196
197 }
198
199 /*" " FUNC COVIVE’\I‘I‘" LU S b S S S I I kI S kR S kI I
200 * ID :
201 * Qutline : Sanpl e program mai n() function
202 * : (PCICinitialization sanple)
203 * Include :
204 * Declaration : void pinfunc_init( void )
205 * Description : Pin function settings
206 * :
207 *
208 *
209 *
210 *
211 * Linmtation
212 * :
213 * Argunent : none
214 * Return Val ue © none
215 * Calling Functions :
216 xnun FUNC COVIVE’\I‘I‘ END" "**************************************************/
217
218 void pinfunc_init( void )
219 {
220 GPl O. PAMSELR. WORD = 0x3780;
221 GPl O. PHPUPR. BYTE = 0x00;
222 GPl O. PJPUPR. BYTE = 0x00;
223 GPl O. PKPUPR. BYTE = 0x00;
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224 GPl O PLPUPR. BYTE = 0x00;
225 GPl O PMPUPR. BYTE = OxFC;
226 GPl O PNPUPR. BYTE = 0x00;
227 GPl O PPUPRL. WORD = OxFFFB;
228 GPl O PPUPR2. WORD = OxFFOO;
229 GPl O PECR WORD = 0x0000;
230 GPl O PHCR. WORD = 0x00CQ0;
231 GPl O PKCR WORD = 0xO03FF;
232 GPl O PLCR WORD = 0x0000;
233 GPl O PMCR WORD = OxFFFF;
234 GPl O PNCR. WORD = OxFOFF;
235 }
236
237 /*"" FUNC COVIVE’\I‘I‘""*****************************************************
238 * ID :
239 * Qutline : Sanpl e program mai n() function
240 * : (PCICinitialization sanple)
241 * |nclude :
242 * Decl aration . static void scif_pr(int dev_no, char *title, char *data )
243 * Description : Serial console device and data display
244 * :
245 *
246 *
247 *
248 *
249 * Linmtation
250 * :
251 * Argunent : dev_no: Device nunber, *title: Device nane
252 * : *data: Display data
253 * Return Val ue © none
254 * Calling Functions :
255 xnn FUNC COVIVE’\I‘I‘ END""**************************************************/
256 static void scif_pr(int dev_no, char *title, char *data )
257 {
258 scif_transmt_data("\r");
259 scif_transmt_data(title);
260 scif_transmt_data(" =");
261 scif_transmt_data(data);
262 scif_transmt_data("\n");
263 }
264
265 /*"" FUNC COVIVE’\I‘I‘""*****************************************************
266 * ID :
267 * Qutline : Sanpl e program mai n() function
268 * : (PCICinitialization sanple)
269 * Include :
270 * Declaration : static unsigned | ong word_swap(unsi gned | ong dat a)
271 * Description : Long data word swap operation
272 * :
273 *
274 *
275 *
276 *
277 * Linmtation
278 * :
279 * Argunent . data: data
280 * Return Val ue . Transfornmed data
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281 * Calling Functions :
282 xnn FUNC COVIVE’\I‘I‘ END""**************************************************/
283 static unsigned | ong word_swap(unsi gned | ong data)
284 {
285 unsi gned | ong tnp;
286 tmp = ((data & OxFFFFO000) >> 16) | ((data & OxO000FFFF) << 16);
287 return tnp;
288 }
289
290 /*"" FUNC COVIVE[\I‘I‘""*****************************************************
291 * ID :
292 * Qutline : Sanpl e program mai n() function
293 * : (PCICinitialization sanple)
294 * |nclude :
295 * Declaration : void Start DMA( unsigned | ong sadd, unsigned |ong
dadd, int cnt )
296 * Description : DMAC chO initialization and DVA transfer start
297 * : Enabl es DVA interrupts.
298 *
299 *
300 *
301 *
302 * Linmitation
303 * :
304 * Argunent : sadd: Start address, fdadd: Destination address, cnt: Transfer count
305 Return Val ue © none
306 * Calling Functions :
307 xnn FUNC COVIVE’\I‘I‘ END""**************************************************/
308 void StartDMA( unsigned | ong sadd, unsigned | ong dadd, int cnt )
309 {
310 *(unsigned | ong *)0xFC3808020 = sadd;
311 *(unsigned | ong *)0xFC3808024 = dadd;
312
313 DVACO. TCR. BI T. CNT = cnt;
314 DVMACO. CHCR. LONG = 0;
315 DVAC. DMAORO. BIT.DME = 1; [/* Enables DVACO to 5 */
316 DMACO. CHCR. BIT. | E =1, /* Enables interrupts */
317 DMACO. CHCR. BI T. TS2 =1, [/* 32-byte access */
318 DMACO. CHCR. BI T. TS = 0; /* 32-byte access */
319 DVACO. CHCR. BI T. DM =1; [/* Increnent transfer destination */
320 DVACO. CHCR. BI T. SM =1; [/* Increnent transfer source */
321 DMACO. CHCR. BI T. RS = 4; [* Auto-request */
322 DMACO. CHCR. BI T. DE =1; [/* Enable transfers */
323 dmaend = O;
324 i rqg_enabl e( _DVACO );
325 }
326
327 void dmacO_irqg( void )
328 {
329 int tnp;
330 DMACO. CHCR. BIT. | E = 0; /* Disables interrupts */
331 DVMACO. CHCR. BI T. DE = 0; [/* Disables transfers */
332 tnp = DMACO. CHCR. BI T. TE;
333 DMACO. CHCR. BI T. TE =0; /* Cears the flag */
334 dmaend = 1;
335 }
336
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337 #ifdef __cplusplus
338 void abort(void)
339 {

340

341 }

342 #endif
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Sample program listing: pcic.c
Sample PCIC initialization

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

002 * DI SCLAI MER

003

004 * This software is supplied by Renesas Electronics Corp. and is only
005 * intended for use with Renesas products. No other uses are authorized.
006

007 * This software is owned by Renesas Electronics Corp. and is protected
under

008 * all applicable laws, including copyright |aws.

009

010 * THI'S SOFTWARE IS PROVI DED "AS | S" AND RENESAS MAKES NO WARRANTI ES

011 * REGARDI NG TH S SOFTWARE, WHETHER EXPRESS, | MPLI ED OR STATUTORY,

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

015

016 * TO THE MAXI MUM EXTENT PERM TTED NOT PRCHI Bl TED BY LAW NEI THER RENESAS
017 * TECHNOLOGY CORP. 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 DAMAGES
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, w thout notice, to nmake 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 |ink

026 * http://ww.renesas. com di scl ai mer

027 *************************************************************************/
028 /* Copyright (C) 2010. Renesas Electronics Corp., Al R ghts Reserved. */
029 /*""FI LE COMWENT""****xx**xx* Tachnjcal reference data *******xxkkkxskkx
030 * System Name : SH7785 Sanpl e Program

031 * File Nanme . pcic.c

032 * Abstract : SH7785 PCIC Initial Settings Sanple Program

033 * Version : Ver 1.00

034 * Device . SH7785

035 * Tool - Chain . Hi gh-performance Enbedded Workshop (Version 4.07.00.007)
036 * . C C++ Conpil er Package for SuperH Famly (V.9.3.2.0)
037 * OS : None

038 * HWPlatform: This is a sanple programwith exanples of initialization for the
039 * Description : SH7785 PCIC on the Renesas SH 4A board, nodel number ROP7785LCO0011RL.
040 * :

041 * Qperation

042 * Linmtation

043 * :

044 EE R b I S I b R I b b I S I S I S R I I S R R I I I b S I I S S I
045 * History : 30. SEP. 2010 Ver. 1.00 First Rel ease

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

048 #include "config.h"

049 #include "pcic.h"

050

051 extern void delay( int cnt );

052

053 /*"" FUNC CO\/'VENT""*****************************************************
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054 * ID :
055 * Qutline : Sanpl e program mai n() function
056 * : (PCICinitialization sanple)
057 * Include :
058 * Decl aration :int init_pcic(void)
059 * Description : PAQCinitial settings
060 * : VENDER | D and DEVI CE I D discrimnation
061 * VENDER | D and DEVI CE I D di scrimnation
062 * : PCl bus naster settings
063 *
064 *
065 * Linmitation
066 * :
067 * Argunent : none
068 * Return Val ue : -1: Either the VENDER ID or the DEVICE_I D does not natch.
069 * Calling Functions :
070 xnun FUNC COVIVE’\I‘I‘ END""**************************************************/
071 int init_pcic(void)
072 {
073 PCI C. PCI ECR BI T. ENBL = 1;
074 if( (PCIC PCIVID != VENDER_I D)
075 && PCIC.PCI DI D != DEVICE_I D
076 return -1,
077
078 /* Toggle PCl reset pin */
079 PCl C. PCI CR LONG = PCI CR_PREFI X | PClI CR_PRST
080 del ay(10000);
081 PCl C. PCI CR. LONG = PCl CR_PREFI X;
082 PCIC. PCICVMD. BI T.WCC = 0; /* Address/data stepping control disabled */
083 PCIC. PCICMD.BIT.PER = 1;/* Parity error response */
084 PCIC.PCICVMD.BIT.BM = 1;/* PCl bus naster */
085
086 PCl C. PCI CR LONG = PCI CR_PREFI X | PCI CR_CFI N
087
088 return O;
089 }
090
091 /*"" FUNC COVIVE’\”‘""*****************************************************
092 * ID :
093 * Qutline : Sanpl e program mai n() function
094 * : (PCICinitialization sanple)
095 * Include
096 * Decl aration © unsigned long pci_read_config(unsigned int dev_no, unsigned char index)
097 * Description . Reads the PCl configuration data for the target device.
098 * :
099 *
100 *
101 *
102 *
103 * Limtation
104 * :
105 * Argunent : dev_no: Device nunber, index: Configuration address
106 * Return Val ue : Read data
107 * Calling Functions :
108 xnn FUNC COVIVE’\I‘I‘ END""**************************************************/
109 unsigned | ong pci _read_config(unsigned int dev_no, unsigned char index)
110 {
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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

PCI C. PCl PAR. LONG = par _data |

}

111 unsigned | ong par_data

= 0x80000000 |

return PCl C. PCl PDR;

(dev_no << 11);

(i ndex & Oxfc);

/*" " FUNC COVIVE’\”‘" LRk S SRRk Ik S b Sk b b b o S R R R Sk S o O b S R R b

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

void pci _wite_config(unsigned int dev_no,

{

}

I D
Qutline

unsi gned | ong par_data =

I ncl ude
Decl ar ati on
Description

Limtation

Ar gunent
Return Val ue
Cal ling Functions :

nn FUNC COVIVE’\”‘ END" "**************************************************/

Sanpl e program main() function
(PCICinitialization sanple)

void pci_write_config(unsigned int dev_no, unsigned char index, unsigned |ong data)

Wites the PCl configuration data for the target device.

dev_no:
none

PCI C. PCl PAR. LONG = par _data |
PCI C. PClI PDR = dat a;

Devi ce nunber,

0x80000000 |
(i ndex & Oxfc);

index: Configuration address,

unsi gned char i ndex,

(dev_no << 11);

data: Wite data

unsi gned | ong dat a)

Sample program listing: pcic.h
Thisisthe header used by pcic.c.

01 #ifndef _PCIC H
02 #define PCICH
03
04
05 #define VENDER |D 0x1912
06 #define DEVICE_|I D 0x0007
07
08 /* SH7785 PCl Local Registers */
09 #define PCl CR_PREFI X 0xA5000000 /* CR prefix for wite */
10 #define PCI CR _PRST 0x00000002 /* PCl Reset Assert */
11 #define PCICR CFIN 0x00000001 /* Central Fun. Init Done */
12 #define PCl CR_PFCS 0x00000800 /* TRDY/| RDY Enable */
13 #define PCl CR_FTO 0x00000400 /* TRDY/|RDY Enable */
14 #define PClI CR_PFE 0x00000200 /* Target Read Single */
15 #define PCI CR_TBS 0x00000100 /* Target Byte Swap */
16 #defi ne PCl CR_ARBM 0x00000040 /* PCI Arbitration Mde */
17 #define PCI CR_| OCS 0x00000004 /* |INTA output assert */
18
19 #endif /* _PCIC H */
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Sample program listing: scif.c

Sampleinitialization for the serial communications interface channel 0.

001 /*************************************************************************
002 * DI SCLAI MER
003
004 * This software is supplied by Renesas Electronics Corp. and is only
005 * intended for use with Renesas products. No other uses are authorized.
006
007 * This software is owned by Renesas Electronics Corp. and is protected
008 * under all applicable |aws, including copyright |aws.
009
010 * THIS SOFTWARE | S PROVIDED "AS | S' AND RENESAS MAKES NO WARRANTI ES
011 * REGARDI NG TH S SOFTWARE, WHETHER EXPRESS, | MPLI ED OR STATUTCRY,
012 * | NCLUDI NG BUT NOT LI M TED TO WARRANTI ES OF MERCHANTABI LI TY, FI TNESS FOR
013 * A PARTI CULAR PURPCSE AND NON- | NFRI NGEMENT.  ALL SUCH WARRANTI ES ARE
014 * EXPRESSLY DI SCLAI MVED.
015
016 * TO THE MAXI MUM EXTENT PERM TTED NOT PRCHI Bl TED BY LAW NEI THER RENESAS
017 * TECHNOLOGY CORP. NOR ANY OF | TS AFFI LI ATED COVPANI ES SHALL BE LI ABLE
018 * FOR ANY DI RECT, | NDI RECT, SPECI AL, | NCl DENTAL OR CONSEQUENTI AL DAMAGES
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, w thout notice, to nmake 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 |ink:
026 * http://ww.renesas. com di scl ai mer
027 *************************************************************************/
028 /* Copyright (C) 2010. Renesas Electronics Corp., Al R ghts Reserved. */
029 /*""FI LE COMWENT""****xx**xx* Tachnjcal reference data *******xxkkkxskkx
030 * System Name : SH7785 Sanpl e Program
031 * File Nane : scif.c
032 * Abstract . SH7785 SCIF Initial Settings Sanple Program
033 * Version : Ver 1.00
034 * Device . SH7785
035 * Tool - Chain . Hi gh-performance Enbedded Workshop (Version 4.07.00.007)
036 * . C C++ Conpil er Package for SuperH Famly (V.9.3.2.0)
037 * OS : None
038 * HWPlatform: This is a sanple programwith exanples of initialization for the
039 * Description : SH7785SCIF on the Renesas SH 4A board, nodel nunmber ROP7785LC0011RL.
040 * :
041 * Qperation
042 * Linmtation
043 * :
044 EE I b I b I b R I b b I b S I S R I I R R R I I I S S A O O O
045 * History : 30. SEP. 2010 Ver. 1.00 First Rel ease
046 *xun Fl LE CO\/'VENT END""**************************************************/
047
048
049 #include"scif.h"
050
051 /*""FUNC CO\/'VENT""*****************************************************
052 * ID :
053 * Qutline . Sanpl e program nai n() function
054 * : (PCICinitialization sanple)
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055 * Incl ude :
056 * Decl aration : int delay( int cnt )
057 * Description : Software wait
058 * Iterates the for statement cnt tinmes.
059 *
060 *
061 *
062 *
063 * Limitation
064 * :
065 * Argunent : cnt
066 * Return Val ue © none
067 * Calling Functions :
068 xnun FUNC COVIVEI\I'I' END""**************************************************/
069 void delay( int cnt )
070 {
071 int i;
072 for(i=0;i<cnt;i++);
073 }
074
075 /*""FUNC COVIVEI\I'I'""*****************************************************
076 * 1D :
077 * CQutline : Sanpl e program mai n() function
078 * (PCICinitialization sanple)
079 * Include :
080 * Decl aration :int scif_init(void)
081 * Description : SCIF initial settings
082 * :
083 *
084 *
085 *
086 *
087 * Limitation
088 * :
089 * Argunent : none
090 * Return Val ue : -1: Baud rate clock calculation error
091 * Calling Functions :
092 xnn FUNC COVIVEI\I'I' END""**************************************************/
093 int scif_init(void)
094 {
095 unsi gned short data;
096 int t =-1, cnt = 0;
097
098 SCI F. SCSCR WORD = 0x0000; /* TIE, RIE, TE, RE Clear */
099
100 SCIF.SCFCR. BIT.TFCL = 1;/* Tx FIFO O ear */
101 SCF.SCFCR BIT.RFCL = 1;/* Rx FIFO O ear */
102
103  SCI F. SCFSR. WORD = 0x0000; /* BRK, DR, TR O ear */
104
105 #if defi ned( CONFI G_SCI F_CLK_EXTERNAL)
106 SCIF. SCSCR. BIT.CKE = 2; /* C ock source: SCK */
107 #elif defined( CONFI G_SCI F_CLK PCLK)
108 SCIF. SCSCR BIT.CKE = 0; /* Cock source : PCLK */
109 t = SCBRR_VALUE( CONFI G_BPS, CONFI G_SCl F_CLK_PCLK);
110 #endif /* CONFI G_SCl F_CLK */
111
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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

if(t >0) {
whil e(t >= 256) {
cnt ++;
t >> 2;
}
if(cnt > 3)
return -1;

SCI F. SCSMR. BI T. CKS
SCIF. SCBRR = t;

}
del ay(1000);

SCl F. SCFCR. BI T. RTRG
SCI F. SCFCR. BI T. TTRG
SCl F. SCFCR. BI T. TFCL
SCl F. SCFCR. BI T. RFCL

SCI F. SCFCR. BI T. TFCL
SCI F. SCFCR. BI T. RFCL
SClI F. SCSCR. BI T. TE
SCI F. SCSCR. BI T. RE
return 0O;

Cal ling Functions :

= cnt;

0;
0;
1;/* Tx FIFO dear */
1;/* Rx FIFO d ear */

0;/* Tx FIFO Not C ear */
0;/* Rx FIFO Not C ear */

}

/*""FUNC COVIVE’\”‘""*****************************************************
* ID :

* Qutline : Sanpl e program mai n() function

* : (PCICinitialization sanple)

* I nclude :

* Declaration : void scif_transnit_data( char *Data )
* Description : Miltibyte SCIF data transfer

* .

*

*

*

*

* Limitation

* .

* Argunent : *Data: Transfer data storage area

* Return Val ue © none

*

*

nn FUNC COVIVE’\”‘ END" "**************************************************/

void scif_transmt_data( char *Data )

{
while( *Data )

{

whil e(! (SCIF. SCFSR. BI T. TDFE) ); /* Wait until the transfer data wite enabled state is achieved. */
SCl F. SCFTDR = *Dat a; [* Transfer data setting */

Dat a++;

while(! (SCIF. SCFSR BIT. TEND)); /* Wait for transfer conplete. */
SCl F. SCFSR. BI T. TDFE = 0;
SCl F. SCFSR. BI T. TEND = O0;

}
}

168 /*" " FUNC COVIVE’\”‘" LR R S SRk kS b Sk b b S b S S R R S S S R Sk O Rk O b
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169 * ID :
170 * Qutline : Sanpl e program mai n() function
171 * : (PCICinitialization sanple)
172 * | ncl ude :
173 * Declaration : void scif_transnit_byte data( char *Data )
174 * Description : Single byte SCIF data transfer
175 * :
176 *
177 *
178 *
179 *
180 * Limitation
181 * :
182 * Argunent : *Data: Transfer data storage area
183 * Return Val ue © none
184 * Calling Functions :
185 xnun FUNC COVIVE’\I‘I‘ END""**************************************************/
186 void scif_transnit_data byte( char *Data )
187 {
188 whil e(! (SCI F. SCFSR. BI T. TDFE) ) ; /* Wait until the transfer data wite enabled state is achieved. */
189 SCl F. SCFTDR = *Dat a; [* Transfer data setting */
190 while(! (SCIF. SCFSR BIT. TEND)); /* Wait for transfer conplete. */
191 SClI F. SCFSR. BI T. TDFE = 0;
192 SCI F. SCFSR. BI T. TEND = O0;
193 }
194
195 /*""FUNC COVIVEI\I'I'""*****************************************************
196 * ID :
197 * Qutline : Sanpl e program mai n() function
198 * : (PCICinitialization sanple)
199 * | ncl ude :
200 * Decl aration : char scif_recive_data( char *Data )
201 * Description : SCIF data reception
202 * :
203 *
204 *
205 *
206 *
207 * Linmtation
208 * :
209 * Argunent : *Data: Receive data storage area
210 * Return Val ue : -1: Reception error
211 * Calling Functions :
212 xnn FUNC COVIVE’\I‘I‘ END""**************************************************/
213 char scif_recive_data( char *Data )
214 {
215 unsi gned char ReadData, i = O;
216 char ret_cd = 0;
217
218 for(;;)
219 {
220 if(( SCIF.SCFSR. BIT.ER ) ||
221 ( SCIF.SCFSR. BIT.BRK ) ||
222 ( SCIF. SCFSR. BIT.DR )) /* Did an error occur? */
223 {
224 ReadData = SCIF. SCFRDR, /* Dummy data read */
225 ret_cd = -1;/* Reception error setting */
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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}

255 }
256
257

}

SCl F. SCFSR. WORD &= 0x0000; /* Error clear */
SCI F. SCLSR. WORD &= 0x0000;

else if( SCIF.SCFSR.BIT.RDF ) /* Data reception? */

{

}
{
}

*Data = SCIF. SCFRDR; /* Data acquisition */
SCIF. SCFSR. BIT.RDF = 0; /* Receive sign clear */
SCIF. SCFSR. BIT.DR = 0; /* Receive sign clear */
scif_transmit_data byte( Data );
if( *Data == '\n" ) /* WAs the acquired data CR? */
{
break; /* Term nate processing */
}
if( *Data == 0x0d ) /* Was the acquired data CR? */
{
break; /* Term nate processing */
}
Data++; /* Set to the next data acquisition address.
if( ++i == 4)
{
ret_cd = -1;
}
if( ret_cd ==-1)
br eak;

254 return( ret_cd );

*/
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Sample program listing: scif.h
Thisisthe header file used by scif.c.

01

02 #ifndef _SCIF H

03 #define _SCIF H

04

05 #include "config.h"

06

07 #if defined( CONFI G_SCl FO)

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

#define SCIF
#el i f defi ned( CONFI G_SCI F1)
#define SCIF
#el i f defi ned( CONFI G_SCI F2)
#define SCIF
#el i f defi ned( CONFI G_SCI F3)
#define SCIF
#el i f defi ned( CONFI G_SCI F4)
#define SCIF
#el i f defi ned( CONFI G_SCI F5)
#define SCIF
#endi f /* CONFI G_SCl Fn */

#def i ne SCBRR_VALUE( bps,

[ * SCFCR */

#define RTRGL O
#define RTRGL61
#define RTRG322
#defi ne RTRA83
#define TTRG320
#define TTRGL61
#define TTR&X 2
#define TTR®X 3

#endif /* SCIF H */

(*(vol atile struct
(*(vol atile struct
(*(vol atile struct
(*(vol atile struct
(*(vol atile struct

(*(volatile struct

/I #defi ne SCBRR VALUE( bps,

st _scif *) OXxFFEA0000) /* SCI FO Address */

st _scif *) OxFFEBO00OO) /* SCl F1 Address */

st _scif *) OXxFFEC0000) /* SCI F2 Address */

st _scif *) OxFFEDO0O0OO) /* SCI F3 Address */

st _scif *) OXxFFEEO000) /* SCl F4 Address */

st _scif *) OxFFEF0000) /* SCI F5 Address */

clk) ((clk+16*bps)/(16*bps)-1)
clk) ((clk)/(32*bps)-1)
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5. Results of Program Execution
The following occur when this programis run.

e TheVendor ID and Device ID for each PCI device are displayed on the console.
e TheRTL8169 MAC addressis displayed on the console.

6. Reference Documents

e Software Manua
SH4-A Software Manual (REJ0O9B0003)
(The latest version can be downloaded from the Renesas Electronics Web site)

e Hardware Manual
SH7785 Group Hardware Manual (REJO9B0261)
(The latest version can be downloaded from the Renesas Electronics Web site)
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Website and Support

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

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

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 LSI 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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