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e The information in this document is current as of 04.03, 2004. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC Electronics data sheets or
data books, etc., for the most up-to-date specifications of NEC Electronics products. Not all products
and/or types are available in every country. Please check with an NEC sales representative for
availability and additional information.

« No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that
may appear in this document.

« NEC 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 NEC Electronics products
listed in this document or any other liability arising from the use of such NEC Electronics products.
No license, express, implied or otherwise, is granted under any patents, copyrights or other intellectual
property rights of NEC Electronics or others.

« Descriptions of circuits, software and other related information in this document are provided for
illustrative purposes in semiconductor product operation and application examples. The incorporation
of these circuits, software and information in the design of customer's equipment shall be done
under the full responsibility of customer. NEC Electronics no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

« While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics
products, customers agree and acknowledge that the possibility of defects thereof cannot be eliminated
entirely. To minimize risks of damage to property or injury (including death) to persons arising from
defects in NEC Electronics products, customers must incorporate sufficient safety measures in their
design, such as redundancy, fire-containment and anti-failure features.

« NEC Electronics products are classified into the following three quality grades: “Standard”, “Special”
and “Specific”.

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated “quality assurance program” for a specific application. The recommended applications of
NEC Electronics product depend on its quality grade, as indicated below. Customers must check the
quality grade of each NEC Electronics product before using it in a particular application.

"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.

"Special™ 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,
life support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is “Standard” unless otherwise expressly specified in
NEC Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in
applications not intended by NEC Electronics, they must contact NEC Electronics sales representative
in advance to determine NEC Electronics 's willingness to support a given application.

Notes: 1. " NEC Electronics" as used in this statement means NEC Electronics Corporation and
also includes its majority-owned subsidiaries.

2. " NEC Electronics products" means any product developed or manufactured by or for
NEC Electronics (as defined above).
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Readers

Purpose

Organization

Legend

Preface

This manual is intended for users who want to understand the functions of the
startWARE-GHS-VRrR4133 Starter Kit.

This manual presents the hardware manual of startWARE-GHS-Vr4133
Starter Kit..

This system specification describes the following sections:

» Board Features

» Detailed Functional Description

» Board Operation

Symbols and notation are used as follows:
Weight in data notation : Left is high-order column, right is low order column

Active low notation : xxx (pin or signal name is over-scored) or
Ixxx (slash before signal name)

Memory map address: : High order at high stage and low order at low stage

Note : Explanation of (Note) in the text
Caution . Item deserving extra attention
Remark : Supplementary explanation to the text
Numeric notation : Binary . . . XxXxx or XxxxB

Decimal . . . XXXX

Hexadecimal . . . XXXXH or Ox XXXX
Prefixes representing powers of 2 (address space, memory capacity)

K (kilo): 210 = 1024

M (mega): 220 = 10242 = 1,048,576

G (giga): 230 = 10248 = 1,073,741,824
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Chapter 1 Introduction

1.1 System Requirements

Host PC A PC supporting Windows 9x, Windows 2000 or Windows NT is required for
Green Hills MULTI® 2000 Embedded Development Kit.
Pentium 133 MHz (at least), 32 MB of RAM, 256-color display (1024 x 768),
mouse, CD-ROM drive and 60 Mbytes of free hard disk space are required to
install the GHS compiler and debugger package.

Host interface Serial (RS232C) interface capable to handle communication at 9600, 19200,
38400 or 115200 baud.

1.2 Package Contents

Please verify that you have received all parts listed in the package contents list attached to the start-
WARE-GHS-VR4133 package. If any part is missing or seems to be damaged, please contact the
dealer from whom you purchased your startWARE-GHS-VR4133.

Note: Updates to this User Manual, additional documentation and/or utilities for
startWARE-GHS-VR4133, if available, may be downloaded from the NEC WEB page(s)

http://www.nec.de/support.

1.3 Related Documents

VR4133 Preliminary User's Manual Hardware, NEC Doc. Number U16620EJ3VOUMO0O
VR4133 Preliminary Data Sheet, NEC Doc. Number U16551EJ1V0ODS00
VR4100 Series User's Manual Architecture, NEC Doc. Number U15509EJ2VOUMO0

Green Hills Documentation is provided with the installation of the MULTI® software.
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Chapter 1 Introduction

1.4 Used Abbreviations

There are some abbreviations used in this document, which may require additional information to be
understood correctly.

e RFU -reserved for future use

« NC - not connected

« GND -ground

e GHS - GreenHills

« GNU - S/W supplied under General Public License (GLP)
« MIPS - Microprocessor without interlocked pipeline stages
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Chapter 2 Board Features

Startware-GHS-VR4133 is a low-cost evaluation board for NEC's VR4133 64-bit high-performance
microprocessor. It allows evaluation of the processor’s performance as well as potential system
performance, because the VR4133 can also be operated together with its typical system environment.

The startWARE-GHS-VR4133 board has a VR4133-266 processor soldered; processor speed is

configurable via jumpers. The VR4133 is directly connected to 128 MByte of SDRAM, built up with
2 K4S511632D devices (total bus width 32-bit). The SDRAM supports full 133 MHz SDRAM clock. 64
MByte of flash are connected to the VR4133 memory bus directly. Mictor connectors are attached to the
memory bus before the isolation buffer. A short summary of the board features is given below:

VR4133-266 CPU

64 MByte Flash

128 MByte SDRAM

N-wire debug interface (via KEL connector as used with the Midas ICE)

2 serial interfaces on conventional SUB-D connectors, buffered via RS-232 line drivers up
to 3 Ethernet Interfaces (2 Ethernet Interfaces supported by the VR4133 and one Ethernet
Interface realized with the Realtek RTL8139C controller)

Clock-synchronous interface extended with 2 special input and 2 special output signals on a
simple multipoint connector

IrDA module — TFDS6502

PCI bus on a standard PCI slot connector (32-bit, 66 MHz, R2.3)

PCI bus with VR4133 specific extensions on a standard 160-pin VME connector
System bus on a standard 96-pin VME connector

Mictor Connectors for measurement purpose

FPGA as an additional I/O device with several 1/0 ports on two Multipoint connectors
two 7-segment LED displays for debugging purpose

16 DIP switches for selection of SDRAM clock, PCI clock, Monitor and user defined functions

Single Voltage Power Supply

The board software consists of three monitor programs:

» A simple download monitor program named “S-Boot”. The S-Boot monitor downloads files to
the processor's SDRAM and/or Flash memory and optionally starts the program. A standard

terminal emulation program can be used on the host PC side for communication.

» The Green Hills target monitor communicates with Green Hills Multi Compiler/Debugger on the

host PC. An evaluation license of Multi is included in the package.
The E-Boot download monitor for high-speed downloads via Ethernet.

Preliminary User's Manual U16916EE2VOUMO00
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Figure 2-1: Simplified Block Diagram
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Chapter 3 Functional Description

The VR4133 Evaluation board (startWARE-GHS-VR4133) is designed to evaluate the VR4133 MIPS
RISC processor and uses the Realtek RTL8139C chip for ethernet downloading of software. It can also
be used as development platform for operating systems like WinCE, VxWorks, Linux or Integrity. The
VR4133 Evaluation board (startWARE-GHS-VR4133) is designed to be used either in a stand-alone
mode using a 15V AC adapter or together with a Ravin-E Board as graphic interface and/or an 1/O
Board to increase the number of I/O interfaces. The VR4133 Evaluation board (startWARE-GHS-
VR4133) provides 128 MB of SDRAM memory with two 512 Mbit chips and 64 MB of Flash memory
with two 256 Mbit chips.

The 1/O capabilities of the VR4133 Evaluation board (startWARE-GHS-VR4133) as stand alone board
include 2 on-chip UARTS, an Ethernet Interface realized with RTL8139C, a PCI interface, a clock syn-
chronous, serial interface, Real Time Clock (RTC) timers, and DMA channels. The FGPA increases the
number of general purpose I/O pins. These boards are shipped with the NEC S-Boot monitor and two
other monitors pre-installed in the Flash memory.

3.1 Flash Memory

The VR4133 Evaluation board (startWARE-GHS-VR4133) has 64 MByte on-board Flash memory
where the user can store data or transfer code to. The system normally boots from the on-board Flash
memory. The Flash memory is mapped at 0xBC00 0000 through 0xBFFF FFFE. In order to boot from
Flash memory, the code must start at the physical address 0xBFCO 0000. Thus only the upper
4 MByte of Flash memory are available to the boot code. Flash memory is accessed via the VR4133
chip selects ROMCS1#.

Write operations to the Flash memory by VR4133 program execution are possible and controlled by the
BCUCNTREGLI register at address 0xAF00 0000 in the VR4133. Typically the pre-installed monitor
programs will be used for writing to Flash; however it is also possible to do this in a user application pro-
gram.

3.2 Main Memory

The VR4133 Evaluation board (startWARE-GHS-VR4133) contains 128 MByte of main memory imple-
mented in one physical bank and realized with two 512 Mbit SDRAM chips connected to CSO0#. The
physical address map for this memory is 0x0000 0000 to 0x07FF FFFE. The CPU address is
0xA000 0000 to O0xA7FF FFFF for uncached or 0x8000 0000 to 0x87FF FFFF for cached
accesses.

3.3 FPGA Functions

The FPGA controls the power up and power down sequences and realizes several ports for predefined
and user definable data 1/0. Furthermore the FPGA routs the PCI interrupts INTA# to INTD# to GPIOs
of the VR4133.

Predefined ports are the LED display, the DIP switches, two PS/2 interfaces (for keyboard and mouse),
two I2S interfaces and the extension lines of the CSI interface. The other ports can be used as user
definable GPIOs or to realize an additional connection between the FPGA and the VR4133.

The following block and state diagram show the functionality of the FPGA. The block diagram shows the
part of the I/O lines except the power control logic. The functionality of this part is shown in the state
diagram.
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Figure 3-1: FPGA Block Diagram - I/O Circuits
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Figure 3-2: FPGA State Diagram — Power on Logic
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Chapter 3 Functional Description

3.4 Memory Mapping

The VR4133 processor regards external devices like the FPGA on the evaluation board as memory
mapped I/O, which is controlled with one of the external chip select signals, IOCS0#. An access to an
FPGA register is executed in the same way than a memory access. The 32-bit physical address space
encompasses a total of 4 GByte; however these 4 GByte consist of 8 mirror images of a 512 MByte
space subdivided in SDRAM, ROM and I/O spaces. The most significant address bits control, if the

512 MByte space is accessed cached or uncached respectively mapped or unmapped.

The following diagram shows the memory map for the startWARE-GHS-VR4133 board for uncached
and unmapped addresses (ksegl) ranging from 0xA000 0000 to OxBFFF FFFE Note that the same
structure is seen for other address space segments like kseg0 (0x8000 0000 to Ox9FFF FFFF). Con-

sult the processor documentation for details.

Figure 3-3:
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4.1 Usage of VR4133 GPIO Pins

Several GPIO pins of the VR4133 are directly used by the FPGA and other circuitry; therefore they can
not be used as user defined 1/O pins. There is a total of 2 GPIOs freely usable and 2 GPIOs can be
used under certain circumstances (no Board inserted in CN8; no interrupt from the FPGA); 4 GPIOs
can additionally be used, if the debug serial I/O of the VR4133 is not used.

The following table lists the usage of all GPIO pins:

Table 4-1: VR4133 GPIO pin usage (1/2)

GPIO Avallable Proposed usage on startWARE-VR4133
in mode

is defined as a general interrupt input (default setting). The interrupt cause can be read in
GPIOO0 all the FPGAINTREG. For using GPIOO0 as free usable GPIO, the interrupt mode of the FPGA

can be switched off.
GPIO1 all is connected to CN8 and CN11 for usage as GPIO. If there is no connection via CN8 (Ravin

Board or other), it can be used as GPIO at CN11.
GPIO2 all is connected to CN11 for usage as GPIO
GPIO3 all is connected to CN11 for usage as GPIO

is shared with Ethernet I/F pins MORXD1/RORXD1; not usable as GPIO on startWARE-
GPIO4 D

VR4133

is shared with Ethernet I/F pins MOTXD3/R1TXD1; not usable as GPIO on startWARE-
GPIO5 D

VR4133
GPIO6 all is configured as SYSDIR signal

is shared with Ethernet I/F pins MORXCLK/R1CRSDV; not usable as GPIO on startWARE-
GPIO7 D

VR4133

is shared with Ethernet I/F pins MORXDV/ROCRSDV; not usable as GPIO on startWARE-
GPIO8 D

VR4133

is shared with Ethernet I/F pins MOMDC/ROMDC; not usable as GPIO on startWARE-
GPIO9 D

VR4133

is shared with Ethernet I/F pins MORXER/R1MDC; not usable as GPIO on startWARE-
GPIO10 D

VR4133
GPIO11 B,D is shared with Ethernet I/F pinMOCOL; not usable as GPIO on startWARE-VR4133
GPIO12 D is shared with Ethernet I/F pins MOMD/ROMD; not usable as GPIO on startWARE-VR4133

is shared with Ethernet I/F pins MOTXD1/ROTXD1; not usable as GPIO on startWARE-
GPIO13 D

VR4133

is shared with Ethernet I/F pins MOTXDO/ROTXDO; not usable as GPIO on startWARE-
GPIO14 D

VR4133
GPIO15 all configured as DCD# signal
GPIO16 - . .
GPIO31 all is used as Data 16 —31 for the 32 Bit Data Bus
GPIO32- all is used as Debug Serial Interface; can be defined as GPIQO, if the connections at CN29 are
GPIO35 open

is shared with Ethernet I/F pins MOTXEN/ROTXEN; not usable as GPIO on startWARE-
GPIO36 D

VR4133
GPIO37 D is shared with Ethernet I/F pins MORXD3/R1RXD1; not usable as GPIO on startWARE-

VR4133
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Table 4-1: VR4133 GPIO pin usage (2/2)

GPIO Avallable Proposed usage on startWARE-VR4133
in mode

is shared with Ethernet I/F pins MORXDO/RORXDO; not usable as GPIO on startWARE-
GPIO38 D

VR4133
GPO39- . . . . o
GPO46 C is shared with PCI I/F pins AD18-26 and available on multipoint connector CN11
GPO47 C is shared with PCI I/F pins AD18-26; not usable as GPIO on startWARE-VR4133

22
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Chapter 4 Detailed Functional Description

4.2 Jumper Settings

Before power-on, the board should be configured through the jumpers. The jumper settings are as
shown in the following tables. The default setting is marked as a shaded area in the column entitled
“Function”; an example for the default position 2-3 is given below:

Table 4-2: Example for default jumper setting marking

No. Pos. Function

Default

Not default

W N[ FRP|W|N]| P

An overview about the placement of the jumpers on the evaluation board is shown in Figure 4-1 at the
end of section 4.2 "Jumper Settings” on page 23.

4.2.1 Pipeline Clock Setting

The VR4133 uses three pins (CLKSEL(2:0)), to configure the pipeline clock; these pins are sampled
when the RTCRST# input is de-asserted. JP6, JP15 and JP16 are connected to these pins and select
the pipeline clock as described in Table 4-3 below:

Table 4-3: Pipeline clock setting for VR4133

CLKSEL2|CLKSEL1|CLKSELO| .\ VTClock, SCLK

(JP16) | (IP15) | (IP6) Div2 Div3 Div4 Div5 Div6
1 1 1 RFU RFU RFU RFU RFU RFU
1 1 0 RFU RFU RFU RFU RFU RFU
1 0 1 RFU RFU RFU RFU RFU RFU
1 0 0 265.9 MHz | 133.0 MHz | 88.6 MHz | 66.5MHz | 53.2MHz | 44.3 MHz
0 1 1 199.1 MHz | 99.5MHz | 66.4 MHz | 49.8 MHz | 39.8 MHz RFU
0 1 0 165.9 MHz | 829 MHz | 55.3 MHz | 41.5 MHz RFU RFU
0 0 1 149.0 MHz | 745MHz | 49.7 MHz | 37.2 MHz RFU RFU
0 0 0 133.0 MHz | 66.5 MHz | 44.3 MHz RFU RFU RFU

The corresponding jumper positions for JP16, JP15 and JP6 look as shown in Table 4-4, “Jumper posi-
tions for pipeline clock setting,” on page 24.
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Table 4-4: Jumper positions for pipeline clock setting

JP6 JP15 JP16 PClock

3

2 RFU

1

3

2 RFU

1

3

2 RFU

1

3

2 265.9 MHz
1

3

2 199.1 MHz
1

3

2 165.9 MHz
1

3

2 149.0 MHz
1

3

2 133.0 MHz
1
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4.2.2 JTAG enable

JP23 enables/disables the N-Wire-Interface (JTAGEN) of the VR4133. If N-Wire / JTAG interface is ena-
bled, the VR4133 shows different power on behaviour than in the “normal operating mode”. The
MPOWER signal of the VR4133 is directly driven high and all needed Voltages supply the startWARE-
GHS-VR4133. The POWER signal is generated automatically and the VR4133 is able to run from

address 0xbcf00000.

Table 4-5: Jumper setting to enable N-Wire

JP23

N-Wire interface Enable

N-Wire interface disabled

RPN W[FP[DN]| W

N-Wire interface enabled

4.2.3 Endianness Setting

Jumper JP26 selects the endianness as described below:

Table 4-6: Jumper positions for endianness setting
JP26 Endianness

3

2 Little Endian

1

3

2 Big Endian

1
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4.2.4 Data Bus Width Setting

The VR4133 can work with a 32-bit wide and with a 16-bit wide memory system. A 16-bit wide bus con-
figuration reduces system performance but frees 16 data lines which can then be used as GPIOs.
Selection is done via the DBUS32 pin which is sampled, when RTCRST# is de-asserted. Jumper JP24
selects the data bus width as described below:

Table 4-7: Jumper positions for data bus width setting

JP24 Data bus width

16 bit data bus

32 bit data bus

RPN W[FRL[DN|®

4.2.5 RTC Clock Select Setting
VR4133 supports two different modes for RTC clock supply, which are selected using the RTCCLKSEL

pin of VR4133. Both start-up supply modes are supported. The RTCCLKSEL pin has a jumper (JP27)
for selectable pull up/down. Another jumper (JP7) allows reducing the reset time of the reset generator.

Table 4-8: Jumper positions for Start-up mode

Jp27 JP7 RTC Clock Supply
3 2
2 “Normal” Mode
1 1
3 2
2 “Fast start up” Mode
1 1
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4.2.6 PCIl Enable Setting

The VR4133 processor supports four different operation modes with different interface configurations:

Table 4-9: Jumper positions for PCI Enable setting

VR4133 mode Interface configuration
A PCI + MIIO
B PCI + RMIIO + RMII1
C MIIO + MII1
D PCI (VR4133 “compatible” mode)

Selecting one of these modes has to be done by hardware — detected during the power up and by soft-
ware (initialization of register). The PCIEN input of the VR4133 signal enables the PCI interface. This
signal is sampled when the RTCRST# signal becomes high level from low level.

Table 4-10: Jumper positions for PCI Enable setting

JP25 PCI Enable

PCI disabled

PCI enabled

RPN W[FL,[DN]| W

Note: This setting is completely independent from the data bus width configuration.

4.2.7 MI/RMII Setting

The VR4133 MACO interface connect to the responding on-board PHY device either via MIl or RMII
interface. JP14 selects which kind of interface is used after the start-up of the board. The actual jumper
setting can be read in the corresponding register of the FPGA.

Table 4-11: Jumper positions for MII/RMII setting

JP14 MI/RMII

MIl selected

RMII selected

RPN W[FL,[DN]| W
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4.2.8 Jumpers for Ethernet Channel 1 Setting

The configuration of Ethernet Channel 1 has to be done by three jumpers, which allow the select the
operation mode and the speed of the Ethernet Connection. The Auto Negotiations mode can be
selected by JP1. In case of Auto Negotiation On the setting of the Speed jumper (JP8) is irrelevant.

Table 4-12: Jumper positions for Ethernet Channel 1 setting

JP1 ANEG
3
2 Auto Negotiation off
1
3
2 Auto Negotiation on
1
JP5 DPLX
3
2 Half Duplex
1
3
2 Full Duplex
1
JP8 SPEED
3
2 10 Mbits/s
1
3
2 100 Mbits/s
1
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4.2.9 Jumpers for Ethernet Channel 2 Setting

For realizing the Ethernet Channel 2 a DM 9161 from DAVICOM is used. This Ethernet PHY is able to
support several operation modes. It is able to handle full and half duplex with a data rate of 10 or 100
Mbit/s. The setting will be done by jumper JP17, JP18 and JP19. The meaning of each combination is
shown below.

Table 4-13: Jumper positions for Ethernet Channel 2 setting

JP19 JP18 JP17

Dual Speed 100/10 HDX

Reserved

Reserved

Manually Select 10TX HDX

Manually Select 10TX FDX

Manually Select 100TX HDX

Manually Select 100TX FDX

Auto — negotiation Enables all
Capabilities

RPIN|WIFRP[NWIFRP|NW[FRP|INWO|RP[DNWIFRPIDN O[R[N W|FP]DN W
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4.2.10 Jumpers for Ethernet Channel 3 Setting

For realizing the Ethernet Channel 2 a DM 9161 from DAVICOM is used. This Ethernet PHY is able to
support several operation modes. It is able to handle full and half duplex with a data rate of 10 or

100 Mbit/s. The setting will be done by jumper JP20, JP21 and JP22. The meaning of each combination
is shown below.

Table 4-14: Jumper positions for Ethernet Channel 3 setting

JP22 JP21 JP20

Dual Speed 100/10 HDX

Reserved

Reserved

Manually Select 10TX HDX

Manually Select 10TX FDX

Manually Select 100TX HDX

Manually Select 100TX FDX

Auto — negotiation Enables all
Capabilities

RPN W[FRP[NWIFRP|N WP NWO|RP[DNWIFPIDN ® PN W®W|FP|DN ®W
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4.2.11 Jumpers for Power Supply Control

Some jumpers on the evaluation board are just for current measurement purposes; they disconnect
parts of the power supply completely when they are not present. JP2, JP3, JP4, JP9, JP10 and JP11
belong to this category. Please consult the circuit diagram for the influence of the different supply volt-
ages. These jumpers control the supply voltages as follows:

Table 4-15: Jumper positions for power supply control

JP2 VDD3.3P
2 .
n VDD3.3P not supplied
2 :
n VDD3.3P supplied
JP3 VDD1.5P
2
n VDD1.5P not supplied
2 .
I VDD1.5P supplied
JP4 VDD5.0
2
I VDD5.0 not supplied
2 .
n VDDS5.0 supplied
JP9 VDD3.3SDRAM
2 .
n VDD3.3SDRAM not supplied
2 :
n VDD3.3SDRAM supplied
JP10 VDD3.3
2 :
n VDD3.3 not supplied
2 .
1 VDD3.3 supplied
JP11 VDDL1.5
2 .
1 VDD1.5 not supplied
2 .
n VDD1.5 supplied
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4.2.12 Jumpers for Debug SIU and GPIOs

The pins for the debug serial interface of the VR4133 are shared with general purpose 1/O pins and can
be configured to either usage with the jumpers at CN29. They are normally configured for usage are
debug SIU, as the S-Boot monitor uses this interface.

Table 4-16: Debug serial interface usage

CN29 Debug serial interface usage
1 3 5 7 9 ) )
Debug Serial Interface activated
2 4 6 8 10
1 3 5 7 9 ] )
Debug Serial Interface not activated
2 4 6 8 10
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4.2.13 Jumpers for Ethernet Connector Shield Grounding

Several jumpers allow a direct connection between Ethernet connector shield and GND. Leave all these

jumpers open.

Table 4-17: Ethernet Connector Shield Grounding

JP13

GND_CH1

No direct connection with GND

RINFPDN

connection with GND

JP28

GND_CH2

No direct connection with GND

RPIN| PN

connection with GND

JP29

GND_CH3

No direct connection with GND

RPINFPDN

connection with GND

JP12

GND_CH4

No direct connection with GND

RINFPDN

connection with GND
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Figure 4-1:
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4.3 Switch Settings

4.3.1 DIP Switch Settings

The VR4133 Evaluation Board has two 8-bit DIP-switches to define several settings.

Figure 4-2: DIP switch setting for SW1 and SW2

SwWi SW2
Wl | (| o
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 OFF
SW1 is defined as follows:
Table 4-18: DIP switch setting for SW1

SWi-1 SW1-2 Boot Monitor

OFF OFF S-Boot Monitor

OFF ON Jump to Flash memory base address

ON OFF Green Hills Monitor

ON ON E-Boot Monitor
SW1-5 SW1-6 SW1-7 SDRAM Clock/VTClock

OFF OFF OFF re-use setting from CLKSEL pins

OFF OFF ON reserved

OFF ON OFF PClock/2

OFF ON ON PClock/3

ON OFF OFF PClock/4

ON OFF ON PClock/5

ON ON OFF PClock/6

ON ON ON Reserved
SW1-8 FPGA test mode

OFF Test mode off

ON Test mode on

Please note that the DIP switches are read by software running on the VR4133 and that the setting
according to the switch setting will be done by software as well. Not all combinations between pipeline
clock (PClock) and SDRAM clock are allowed; Table 4-3, “Pipeline clock setting for VR4133,” on

page 23 shows the details. The currently installed S-Boot Monitor takes care of the clock setting; other
software does not necessarily do this.
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4.3.2 Other Switch Settings

The board is equipped with 4 more switches related to powering up the board. The main power switch
is SW3 on the front side of the board. It directly connects power to the switching regulators and acti-
vates LEDs D1and D2. Note that SW3 does not yet start the processor, if the JTAGEN setting is default
(JTAGEN disabled). LED D6 indicates that the automatically generated RTCRST is active. While the
RTCRST is active, the processor must not be started. The push button SW6 generates a pulse at the
VR4133 POWER input and starts up the processor. SW6 should not be pressed before the FPGA con-
figuration is completely terminated, which is indicated by LED D3.

If ITAGEN setting is done to use the N-Wire interface, the startWARE-GHS-VR4133 starts directly with-
out any additional action from user side. LED D6 indicates that the automatically generated RTCRST is
active. After the RTCRST is done, the processor needs not be started — it will be started automatically.
Within this mode, it is impossible to use the RTCRST button to put the board into the “power off” state.

Push button SW5 generates the RSTSW# signal which is directly connected to the related pin of the

processor. SW4 (“RTCRESET") generates a reset signal that conforms to the VR4133 specification.
The position of the switches on the board can be found in Figure 4.1.
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4.4 Connectors

The VR4133 evaluation board provides several connectors for testing purpose and for system exten-
sions. This chapter will describe usage of the connectors one by one.

4.4.1 Power Supply Connectors (CN21, CN22 and CN23)

There are two connector types provided on the board to connect a power supply. You can either use the
“classic” laboratory style connectors CN21 and CN22 or the texas style connector CN23. CN23 is used
by the power supply that is delivered together with the board. The board consumes typically 250 mA at

15 V (does not include any externally connected boards). Feeding the board with lower voltages
increases(!) the supply current due to the switched power supply circuits.

Figure 4-3: Power supply connectors (board front view)

CN22 CN21 CN23

OO0

+8....15V GND +8...15V  GND

Caution: We urgently recommend to check polarity of the power supply that comes together
with the board before connecting it to CN23.
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4.4.2 Usage of the N-Wire ICE Connector (CN1)

For using the N-Wire ICE (RTE-1000-TP) connect the ICE to CN1.

Figure 4-4: N-Wire Connector

[o]

(o]

o o

o od

o o
o o o
o o

o o

[e]
o O
[e]

0O O O o o o o B2

CNL1 is directly connected to the VR4133 N-Wire-Interface.

GND
GND

GND

GND

GND

GND
RMODE_N/JTDI
JTCK

JTMS

JTDO

JTRST_N
BKTGIO_N

NC.

Al Bl
A2 B2
A3 B3
A4 B4
A5 BS
A6 B6
A7 B7
A8 B8
A9 B9
Al10 | B10
All | B11
Al2 | B12
Al13 | B13

top view

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
NC.
NC.
VDD3.3

JP23 enables/disables the N-Wire-Interface (JTAGEN) of the VR4133. If N-Wire / JTAG interface is
enabled, the VR4133 shows different power on behaviour than in the “normal operating mode”. The
MPOWER signal of the VR4133 is directly driven high and all needed Voltages supply the startWARE-
GHS-VR4133. The POWER signal is generated automatically and the VR4133 is able to run from

address 0xbcf00000.

Table 4-19: Jumper setting to enable N-Wire

JP23

N-Wire interface Enable

N-Wire interface disabled

RPN WP DN W

N-Wire interface enabled
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4.4.3 Using the Serial Interface (CN27-1)

The VR4133 has two on-chip serial interfaces, called the SIU (serial interface unit) and the DSIU
(debug SIU). The SIU interface conforms to the RS232-C communication standard and supports up to
1.15 Mbps. This unit is functionally compatible with the NS16550. The address map for the SIU is
0xAF00 0800 to O0xAF00 080A. For details refer to the VR4133 Users Manual. The processor’s serial
interface is connected to a RS232-C electrical interface via a level converter. It uses a standard male

9-pin SUB/D connector CN16 on the CPU PCB. The pin definitions are described in the following figure.

Figure 4-5: Serial interface connector CN27-1

1 DCD_N
2 RXD 1 >

4 DTR_N ©000

5 GND | |

6 DSR N OO O0OO0Oo

8 CTS_N 6 5

9 NC front view
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4.4.4 Usage of Debug Serial Interface (CN27-2)

The pins for the debug serial interface of the VR4133 are shared with GPIOs and are software config-
urable to either function. Both types of usage are supported by the VR4133 evaluation board; jumpers
on CN29 need to be configured accordingly.

If the Debug Serial Interface is not activated, CN29 can be used as connector for connections to GPIO
(35:32). These GPIOs are general purpose outputs — for details see also the VR4133 Users Manual.

Note: CN29 only affects the routing of the VR4133 signals on the board. The actual configuration is
done by software on the VR4133.

Table 4-20: Debug serial interface usage

CN29 Debug serial interface usage
1 3 5 7 9 ) )
Debug Serial Interface activated
2 4 6 8 10
1 3 5 7 9 ]
Debug Serial Interface not activated
2 4 6 8 10

The address map for the DSIU is 0xAF00 0820 to 0xAF00 0827. For details refer to VR4133 User's
Manual. The processor’s serial interface is connected to a RS232-C electrical interface via a level con-
verter. It uses a standard male 9-pin SUB/D connector CN27-2 on the CPU PCB. The pin definitions
are listed in the following table.

Figure 4-6: Serial interface connector CN27-2

1 NC.
1 5
2 DDIN
4 NC.
5 GND | |
6| NC. o\ 2% °°° /ol cnera
7 DRTS N 0Ooo0o0
8 DCTS N 6 9
9 NC. front view
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4.4.5 Usage of PS/2 Mouse interface (CN2-1)

The PS/2 Mouse interface is realized by the FPGA. The CPU controls this interface by reading or writ-
ing from/to FPGA registers. The implementation of the PS/2 interfaces supports polling and interrupt
mode.

The address map for the PS/2 interfaces is 0xAA00 0054 to 0xAA00 0064. For details refer to section
5.1 "FPGA Register Set / Memory Map” on page 53. The PS/2 Ready register contains the status of
both PS/2 interfaces, Mouse and Keyboard. For using the PS/2 interfaces in interrupt mode, interrupts
have to be enabled in the FPGA address range 0xAA00 0018 to 0xAA00 0020 and in the VR4133.
The interrupt generates a signal on GPIO (0) accordingly. For details to handle interrupts on VR4133
side refer to the VR4133 Users Manual.

Figure 4-7: PS/2 connector CN2-1

1 MOUSE_DAT

2 o D o

3 GND o o CN2-2
4 VDD5.0 oo

5 MOUSE_CLK

6

10 | GND ( ﬁ

11 GND o~ o CN2-1
12 GND NS

13 GND
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4.4.6 Usage of PS/2 Keyboard interface (CN2-2)

The PS/2 Keyboard interface is realized by the FPGA. The CPU controls this interface by reading or
writing from/to FPGA registers. The implementation of the PS/2 interfaces supports polling and inter-
rupt mode.

The address map for the PS/2 interfaces is 0xAA00 0054 to 0xAA00 0064. For details refer to section
5.1 "FPGA Register Set / Memory Map” on page 53. The PS/2 Ready register contains the status of
both PS/2 interfaces, Mouse and Keyboard. For using the PS/2 interfaces in interrupt mode, interrupts
have to be enabled in the FPGA address range 0xAA00 0018 to 0xAA00 0020 and in the VR4133.
The interrupt generates a signal on GPIO (0) accordingly. For details to handle interrupts on VR4133
side refer to the VR4133 Users Manual.

Figure 4-8: PS/2 connector CN2-2

1 KEYB_DAT

2 o D o

3 GND o o CN2-2
4 VDD5.0 oo

5 KEYB _CLK

6

10 GND o D o

11 GND o~ o CN2-1
12 GND o o~

13 GND
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4.4.7 Usage of Ethernet interfaces (CN1)

Caution: The transmit and receive signals have already been crossed on the PCB of the start-
WARE-GHS-VR4133!
Therefore you may use a normal straight Ethernet cable to connect the board directly
to a host computer. You don't need to use a cross cable for this purpose as you usu-
ally would have to.

Figure 4-9: SW4133 Ether connect direct

startWARE-GHS-VR4133

= =
Computer / .
Ethernet straight-cable i -
recommended I =B

Caution: If you use a modern switch or hub this device should automatically adjust the right
correspondence between transmit or receive signal. In that case you may also use a
normal straight Ethernet patch cable. However if you experience problems using a
simple hub device please use a cross-cable instead of a straight cable.

Figure 4-10: SW4133 Ether connect hub

startWARE-GHS-VR4133

0

=
Computer / .

Ethernet cross-cable
recommended
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The VR4133 processor supports four different operation modes with different interface configurations:

Table 4-21: Usage of Ethernet interfaces (CN1)

VR4133 mode Interface configuration
A PCI + MIIO
B PCI + RMIIO + RMII1
C MIIO + MII1
D PCI (VR4133 “compatible” mode)

The startWARE-GHS-VR4133 supports all four modes. As the interfaces that are affected by the mode
switching partially share pins, it is inevitable to add additional switching logic between the VR4133 and
the connected resp. connectable PCI devices, if more than one mode is supported. To keep the switch-
ing logic as simple as possible the configuration is shown in the figure below:

Figure 4-11: Configuration switch for PCI/MII1 selection

VR4133
PCIEN ® | Jumper to
- a | 3.3V or GND
MII1 signals
e | PHY
\ GPIO (47:39)
| —
AD (26:0) e am
“ - = B | Multipoint
— P
= m | CONNECtOr
= m | for new GPIOs
2 X AD (26:0)
\ - _
IDTQS3VH16233 to/from
on-board
PCI control signals and AD (31:27) PCI bus

To keep the switching logic simple an extra PHY (L80223 device from LSI Logic) exclusively for the
MII1 interface is used for this purpose. As switching element two 16-bit bi-directional multiplexers from
IDT are used. Selection between the different configuration will be done with a jumper that controls the
level of the PCIEN pin of the VR4133 as well as the multiplexers (the polarity for the multiplexers is
changed by the FPGA). Propagation delay of the multiplexers is app. 200ps.
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Selecting the configuration of the RMIIO, MII0 and RMII1 interfaces is done as shown below. The
DM9161 from Davicom is used as PHY, because it supports MIl and RMII interfaces. The RMIIO, MIIO
and RMII1 interfaces of VR4133 are mainly shared with GPIO pins. Most of these GPIOs do not have a
dedicated function on startWARE-GHS-VR4133 and thus they will not be made usable on startWARE-
GHS-VR4133 (except GPIO (10:8)). As switching devices the IDTQS3VH16233 are used as well.

Figure 4-12: Configuration switch for RMIIO, MII0 and RMII1 configuration

Jumper not used
(MIIO_CONF
to 3.3V or GND)

VR4133
| . FPGA
RMII0(8:0)/M110(8:0)
= ;
PHY
™ MII0/
RMIIL (8:0)/ v |T£|
MIIO (17:9) /
M
RMII1 (8:0) PHY
2% RMII1
IDTQS3VH16233 \
Figure 4-13: Ethernet connectors CN1
Connector PHY VR4133 interface | Usable in Mode
CH1 LSI_Logic L80223 | MII1 C OO oo
CH2 Davicom DM9161 | MIIO/RMIIO A B, C @, dl
CH3 | Davicom DM9161 | RMII1 B @ @
CH4 Realtek RTL8139C | A, B, D
Note: CH4 only available, if PCI interface is usable (Mode A, B and D).
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As described, the startWARE-GHS-VR4133 has up to three on-board Ethernet controller, for which
three MAC addresses per board have been reserved in order to avoid network collisions. The MAC
addresses are generally given as:

00:00:4C:80:5A:mm
00:00:4C:80:5A:mm+1
00:00:4C:80:5A:mm+2

“nnnn” of the NEC serial number defines “mm” of the MAC addresses.

Please note that the MAC address is counted up as a hexadecimal number while the NEC serial
number is counted up in decimal. Here are three examples:

NEC serial number 0001 first MAC address 00:00:4C:80:5A:00
NEC serial number 0002 first MAC address 00:00:4C:80:5A:03
NEC serial number 0017 first MAC address 00:00:4C:80:5A:30

The MAC addresses have been programmed into the on-board Flash memory and the first MAC
address is stored in the EEPROM for using the Ethernet connection realized by the Realtec Ethernet
Controller. If required, the MAC addresses can be updated by using the Etherinit Software, which is
available on CDROM.

Caution: Ethernet provides a reliable MAC address initialisation only, if the Flash memory is
erased. Changing a valid MAC address requires a complete new initialisation of the
evaluation board!

The MAC addresses are stored into the on-board Flash at address:

O0xBFCO0A350 ID for the RTL8139 controller
OxBFCO0A360 ID for the VR4133 internal MACs
OxBFCOA370 ID for the VR4133 internal MACs

For security the MAC address can also be found on an additional sticker on the board.

4.4.8 Using the IrDA Interface
For using the IrDA interface the N-Wire ICE (RTE-1000-TP-EE) must be disconnected from CN1 and

jumper JP23 (JTAGEN) must connect Pin 1 and 2 of the jumper field (that means disable
JTAG/N-Wire).
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4.4.9 Using the CSl Interface (CN15)

The CSl interface of the VR4133 is available on connector CN15. This interface is extended by four sig-
nals controlled by the FPGA. Additionally CN15 provides 3.3 V power supplies. Signals on the connec-
tor are assigned as follows:

Figure 4-14: CSl connector pin assignment (CN15)

33v| 1 2 |siN
souT| 3 4 |33V
RQCO| 5 6 |RQC1
GNTCO| 7 8 |GNCT1
SECLK | 9 10 |GND

SIN, SOUT and SECLK are connected via permanently enabled, non-inverting buffers to the corre-
sponding pins of the VR4133; the other signals are provided to support multi-master operation of the
CSI. RQCO and RQCL1 are (input) signals to request the CPU’s CSl interface. The CPU can confirm this
request via the GNTCO and GNTC1 (output) signals. These lines are fully software controlled by the
CPU by reading and writing the CSICONTREG in the FPGA. The usage of these extra signals is not
mandatory.

4.4.10 General Purpose IOs at CN11

There are several possibilities to connect user hardware to the board; one of them is using 1/O ports.
The VR4133 evaluation board provides two kinds of I/O ports: GPIO’s are realized in the CPU (VR4133)
and controlled using the respective GIU control registers in the VR4133. These GPIO’s are not availa-
ble in all operating modes of the VR4133 — please refer to VR4133 User’'s Manual.

At the multipoint connector CN11 the pin assignment is as follows:

Figure 4-15: GPIO pin assignment at CN11

1 2 |vDD33V
3 4
GPO39| 5 6
GPO40| 7 8
GPO46| 9 10
GPO45| 11 12 | GPIO3
GPO44| 13 14 | GPIO2
GPO43| 15 16 | GPIO1
GPO42 | 17 18 | GPIOO
GPO41| 19 20 | GND
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4.4.11 General Purpose IO’s at CN12

Another kind of I/O ports is realized in the FPGA. These FPGA | O’s are connected to the FPGA. The
CPU controls these 1/O’s and each 1/0 can be defined as input or output separately. Control is done via
a set of two registers in the FPGA: FPGA_|_O_MODEREG and FPGA | O _REG.

Alternatively these signal can be used by the 1°S blocks implemented in the FPGA. Please refer to the
IS section for details.

Figure 4-16: Pin assignment at CN12 (FPGA _|_O usage)

1 2 |vDD33vV
GND| 3 4 |FPGA_ 1 O(13)
FPGA_| 0(12)| 5 6 |FPGA_I_O(11)
FPGA_|_O(10)| 7 8 |GND
FPGA_ | O(9)| 9 10 |FPGA I 0O(8)
FPGA_|_O®7) | 11 12 | FPGA_I_O(6)
GND| 13 14 |FPGA_I_O(5)
FPGA_| O(4)| 15 16 |FPGA_I_0(@3)
FPGA_|_0(2) | 17 18 |FPGA_I_0(1)
FPGA_|_O(0) | 19 20 | GND

4.4.12 PCIl Connector CN10

The PCI interface of the VR4133 processor is routed to a standard PCI connector CN10. The VR4133
supports up to three external PCI devices; a device connected to CN10 is using REQ1_N and GNT1_N
signals of the CPU. The PCI interrupt pins INTA_N, ... INTD_N are routed to and processed in the
FPGA. Modification of the FPGA content will allow implementation of a simple PCI interrupt controller;
however this function is currently not implemented.
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A2

Al
B2

Bl

Figure 4-17:

PCI connector pin assignment

L
[ ] ]
T
Al Bl A41 | B41 (VDD 3.3
A2 B2 GND | A42 | B42 | SERR_N
A3 B3 | GND PAR| A43 | B43 | vDD 3.3
A4 B4 AD15| A44 | B44 | CBE1
VDD 5.0| A5 B5 |VDD5.0 VDD 3.3 | A45 | B45 | AD14
INTAI_N| A6 B6 |VvDD5.0 AD13 | A46 | B46 | GND
INTC1_N| A7 B7 | INTB1_N AD11 | A47 | B47 | AD12
VDD 5.0| A8 B8 |INTD1_N GND | A48 | B48 | AD10
A9 B9 AD9 | A49 | B49
VDD 3.3 | A10 | B10 GND [ A50 | B50 [ GND
All | Bl11 GND | A51 | B51 | GND
Al2 | B12 CBEO | A52 | B52 | AD8
Al13 | B13 VDD 3.3 | A53 | B53 | AD7
Al4 | Bl14 ADG6 | A54 | B54 | VDD 3.3
RST_N| A15 | B15 | GND AD4 | A55 | B55 | ADS
VDD 3.3 | Al6 | B16 | PCLK1 GND | A56 | B56 | AD3
GNT1_N| Al7 | B17 |GND AD2 | A57 | B57 | GND
GND | A18 | B18 | REQ1_N ADO | A58 | B58 | AD1
Al19 | B19 (VDD 3.3 VDD 3.3| A59 | B59 | vDD 3.3
AD30| A20 | B20 | AD31 A60 | B60
VDD 3.3 | A21 | B21 | AD29 VDD 5.0| A61 | B61 | VDD 5.0
AD28 | A22 | B22 | GND VDD 5.0| A62 | B62 | VDD 5.0
AD26 | A23 | B23 | AD27
GND | A24 | B24 | AD25
AD24 | A25 | B25 (VDD 3.3
IDSEL1| A26 | B26 | CBE3
VDD 3.3 | A27 | B27 | AD23
AD22| A28 | B28 | GND
AD20| A29 | B29 | AD21
GND | A30 | B30 | AD19
AD18| A31 | B31 (VDD 3.3
AD16 | A32 | B32 | AD17
VDD3.3| A33 | B33 | CBE2
FRAME_N [ A34 | B34 | GND
GND | A35 | B35 | IRDY_N
TRDY_N| A36 | B36 | VDD 3.3
GND | A37 | B37 | DEVSEL_N
STOP_N | A38 | B38 | GND
VDD 3.3 | A39 | B39 [ LOCK_N
A40 | B40 | PERR_N
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4.4.13

I/0O Board Connector CN9

The VR4133 evaluation board offers two “specialised” extension connectors; one is referred to as I/O
Board connector. It is a 160-pin (5 x 32) VME-style connector that carries the complete PCI bus (with
REQ2_N and GNT2_N) and several additional signals like GPIOs from the CPU, FPIOs and
FPGA_I_O's from the FPGA and power control signals of the VR4133.

Figure 4-18: 1/O board connector pin assignment
94 90
- 85—02 o o
s 40,1 %
A i .
: === ‘Bl
By = 'k -
S

el 7 I I

d1 2,54 0,28x0,7

c1 T [

b1 31x2,54=78,74 _‘

al fe———=
Al B1 Cil D1 El
A2 B2 C2 |GND D2 E2 |GND
A3 |VDD5.0 B3 |INTA2-N C3 |(vDD5.0 D3 |VvDD 5.0 E3 |INTE-N
A4 |INTC2-N B4 |VvDD 5.0 C4 |INTB2-N D4 |INTD2-N E4 |GPIOO
A5 B5 |vDD 3.3 C5 D5 E5 |GPIO1
A6 B6 C6 D6 E6 |GPIO2
A7 B7 Cc7 D7 E7 |GPIO3
A8 |RST-N B8 |VvDD 3.3 C8 |GND D8 |PCLK E8 |GND
A9 |GNT2-N B9 |GND C9 |GND D9 |REQ2-N E9 |GND
Al10 B10 |AD30 C10 |vDD 3.3 D10 |AD31 E10 |FPIOO
All |vDD 3.3 B11 |AD28 C11 |AD29 D11 |GND E11 |FPIO1
Al2 |AD26 B12 |GND C12 |AD27 D12 |AD25 E12 |FPIO2
Al3 |AD24 B13 |IDSEL2 C13 |vDD 3.3 D13 |CBE3 E13 |FPIO3
Al4 |VvDD 3.3 B14 |AD22 C14 |AD23 D14 |GND E14 |GND
Al5 |AD20 B15 |GND C15 |AD21 D15 |AD19 E15 |[FPGA_I_O (0)
Al6 |AD18 B16 |AD16 C16 |VvDD 3.3 D16 |AD17 E16 |[FPGA_I_O (1)
Al7 |vDD 3.3 B17 |FRAME-N C17 |CBE2 D17 |GND E17 |FPGA_I_O (4)
Al18 |GND B18 |TRDY-N C18 |IRDY-N D18 |vDD 3.3 E18 |[FPGA_I_O (5)
Al19 |GND B19 |STOP-N C19 |DEVSEL-N D19 |GND E19 |GND
A20 |VvDD 3.3 B20 C20 |LOCK-N D20 |PERR-N E20 |MPOWER
A21 B21 |GND C21 |vDD 3.3 D21 |SERR-N E21 |SPOWER
A22 |PAR B22 |AD15 C22 |vDD 3.3 D22 |CBE1 E22 |POWERON
A23 |VDD 3.3 B23 |AD13 C23 |AD14 D23 |GND E23 |FPGA_I_O (6)
A24 |AD11 B24 |GND C24 |AD12 D24 |AD10 E24 |FPGA_I_O (7)
A25 |AD9 B25 |GND C25 D25 |GND E25 |[FPGA_I_O (8)
A26 |[GND B26 |CBEO C26 |GND D26 |AD8 E26 |FPGA_I_O (9)
A27 |vDD 3.3 B27 |AD6 C27 |AD7 D27 |vDD 3.3 E27 |FPGA_I_O (10)
A28 |AD4 B28 |GND C28 |AD5 D28 |AD3 E28 |[FPGA_I_O (11)
A29 |AD2 B29 |ADO C29 |GND D29 |AD1 E29 |[FPGA_I_O (12)
A30 |VDD3.3 B30 C30 |vDD3.3 D30 E30 |FPGA_I_O (13)
A31 |VDD5.0 B31 |vVDD5.0 C31 |VvDD5.0 D31 |vDD5.0 E31 [FPGA_I_O (14)
A32 |DDOUT B32 |DDIN C32 |[FPGA_ | O (2)] D32 |[FPGA_ | O (3)] E32 [FPGA_| O (15)
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4.4.14 Ravin Board Connector CN8

The other “specialised” connector CN8 uses a 96-pin (3 x 32) VME-style connector, that carries the
CPU's buffered address and data bus and I/O control signals. One CPU GPIO, two DMA control signals
and eight FPGA_I_O signals are routed to the connector as well. The intention of CN8 is to connect to
a board with the RAVIN-E graphic display controller (uPD72255), that is offered as startWARE-GHS-

RAVINE.

Figure 4-19:

Ravin board connector pin assignment

AL |VDD 5.0 B1 [VDD 5.0 C1l |[VDD5.0
A2 |GND B2 |BD31 C2 |BD30

A3 |BD29 B3 |BD28 C3 |BD27

A4 |BD26 B4 |BD25 C4 |BD24

A5 |GND B5 |BD23 C5 |BD22

A6 |BD21 B6 |BD20 C6 |BD19

A7 |BD18 B7 |BD17 C7 |BD16

A8 |GND B8 |BD15 Cs |BD14

A9 |BD13 B9 |BD12 C9 |BD11

A10 |BD10 B10 |BD9 C10 |BDS

A1l [GND B11 |BD7 C11 |BD6

A12 |BD5 B12 |BD4 C12 |BD3

A13 |BD2 B13 |BD1 C13 [BDO

Al4 |GND B14 |BEBO C14 |BEB1

Al5 |BEB2 B15 |BEB3 C15 |GND

Al6 |RESET B16 |FPGA IO (7) C16 |FPGA_I O (6)
A17 |GND B17 |BA23 C17 |BA22

A18 [BA21 B18 |BA20 C18 [BAL9

A19 [BAl8 B19 |BAL7 C19 [BAl6

A20 |GND B20 |BA15 C20 |BAl4

A21 |BA13 B21 |BA12 C21 [BALL

A22 [BA10 B22 |BA9 C22 |BA8

A23 [GND B23 |BA7 C23 |BA6

A24 |BA5 B24 |BA4 C24 |BA3

A25 |BA2 B25 |RDY C25 [FPGA_I_O (0)
A26 |GND B26 |BIOCSO_N C26 |BIOCSI_N
A27 |GND B27 |BWR_N C27 |BRD_N

A28 |BROMCSO B28 |BROMCS1 C28 |FPGA_I O (1)
A29 [GPIO1 B29 |HLDRQ_N/DRQO | C29 |HLDAK_N/DAKO
A30 [FPGA_| O (2) | B30 |VDD 3.3 C30 [FPGA_I_O (3)
A31 [GND B31 |GND C31 [GND

A32 [FPGA_I O (4) | B32 |GND C32 [FPGA_I_ O (5)
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Chapter 5 FPGA Function and Software Description

5.1 FPGA Register Set / Memory Map

The FPGA has several registers to control extra 1/0O ports, a LED display DIP switches and several

other functionalities like 1°S- and PS/2 interfaces. This chapter explains the register programming func-
tions register by register. The processor should access these registers with uncached load/store opera-
tions at the addresses shown in the table below:

Table 5-1: FPGA register set

Address R/W Register Symbol Function
0x0AO00 0000|R REVREG FPGA Revision
0x0A00 0004 |R/W |MODEREG Modes for internal functions
0x0A00 0008|R/W |LEDREG LED control register
0x0A00 000CIR DIPSWITCHREG DIP switch register
0x0A00 0010|R/W |FLASHACCREG Flash access register
0x0A00 0014 |R/W [CSICONTREG CSil control register for additional control signals
0x0A00 0018 |R/W |FPGAINTREG Interrupt cause from FPGA
0x0A00 001C|R/W |FPGAINTENREG Interrupt enable from FPGA
0x0A00 0020|R/W |FPGAINTPOLREG Interrupt polarity from FPGA
0x0A00 0024 |R/W |FPGAINTSELREG Select interrupt source in FPGAINTREG
0x0A00 0050|R/W |[ETHER_CONTREG Ethernet control signals
0x0A00 0054 (R PS2_READYREG Mouse and Keyboard ready
0x0A00 005c (R PS2_MOUSE_XDATAREG_RIGHT_BUTTON | X Increments of Mouse movement / right button
0x0A00 0060(R PS2_MOUSE_YDATAREG_LEFT_BUTTON |Y Increments of Mouse movement / left button
0x0A00 0064|R PS2_KEYBSCANREG Keyboard scan code
0x0A00 0068 |R/W |FPIO_MODEREG FPIO input/output setting register
0x0A00 006C|R/W |FPIO_DATAREG FPIO input/output data register
0x0A00 0070|R/W |FPGA_I_O_MODEREG FPGA_I_O input/output setting register
0x0A00 0074 |R/W |FPGA_I_O_DATAREG FPGA_|_O input/output data register
0x0A00 0080|R/W |I2S_CONTROLREG I12S pin select general control register
0x0A00 0090 |R/W |12S0_CONFREG 12S0 configuration register
0x0A00 0094 |R/W |I12S0_RX_STATREG 12S0 reception status register
Ox0A00 0098 |R/W |I12S0_TX_STATREG 12S0 transmission status register
0x0A00 OOAO|R/W [12S1_CONFREG I12S1 configuration register
0x0A00 00A4 |R/W [I2S1_RX_STATREG I12S1 reception status register
Ox0A00 00A8|R/W |I2S1_TX_STATREG 12S1 transmission status register

Preliminary User's Manual U16916EE2VOUMO00

53




Chapter 5 FPGA Function and Software Description

5.2 Description of Basic FPGA Functions / Registers

5.2.1 REVREG (0x0A00 0000)

Bit 15 14 13 12 11 10 9 8
Name | BOARD | BOARD | BOARD | BOARD [FPGA REV|FPGA REV|FPGA REV|FPGA REV
_TYPE(3) | _TYPE(2) | _TYPE() | TYPE(0) ©) ) (1) (0)
RIW R R R R R R R R
Reset 0 0 0 0 0 0 0 1
Bit 7 6 5 4 3 2 1 0
Name FPGA FPGA FPGA FPGA BOARD | BOARD | BOARD | BOARD
_SREV(3) | SREV(2) | SREV(1)| SREV(0)| REV(3) | REV(2) | REV(1) | _REV(0)
RIW R R R R R R R R
Reset 0 0 0 0 0 0 0 0

This register allows identifying the Board type and several revision numbers, which might be relevant
for the implemented features of the board.

Bit Name Function
15:12 BOARD_TYPE (3:0) |BOARD_TYPE (3:0) = 0000: startWARE-GHS-VR4133
BOARD_TYPE (3:0) = 0001: startWARE-GHS-VR4133
others: reserved

11:8 FPGA_REV (3:0) Main Revision of the FPGA

FPGA_REV (3:0) is decoded as following:

FPGA_REV (3:0) = 0001: Rev.: 1.x

FPGA_REV (3:0) = 0010: Rev.: 2.x

FPGA_REV (3:0) = 0011: Rev.: 3.x

others: reserved
74 FPGA_SREV (3:0) Sub Revision of the FPGA

FPGA_SREV (3:0) is decoded as following:

FPGA_SREV (3:0) = 0000: Rev.: y.0
others: reserved
3:0 BOARD_REV (3:0) Revision of the Board (startWARE-GHS-VR4133)

BOARD_REV (3:0) is decoded as following:

BOARD_REV (3:0) = 0000: Rev.: 1.0
BOARD_REV (3:0) = 0001: Rev.: 2.0
BOARD_REV (3:0) = 0010: Rev.: 2.1
BOARD_REV (3:0) = 0011: Rev.: 2.2
BOARD_REYV (3:0) = 0100: Reserved
BOARD_REV (3:0) = 1111: Reserved
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5.2.2 MODEREG (0x0A00 0004)

Bit 15 14 13 12 11 10 9 8
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
POWER-
Name | INTMODE | Reserved | Reserved MODE Reserved | Reserved | Reserved | LEDMODE
R/W R/W R R/W R R R R/W
Reset 0 0 0 0 0 0 0 0

This register determines how information in the LED register is used to control the 7-segment display
on the board. The user can select between a BCD decoder and a bit-wise assignment of LED seg-

ments.

Furthermore the VR4133 can control by writing to this register, whether the SDRAM is switched off
when the processor goes to hibernate mode, or not.

Bit Name Function
15:8 |Reserved
7 INTMODE INTMODE = 0: The interrupt output of the FPGA is connected to the GPIO0 and
each interrupt of the FPGA will be reported to the VR4133.
INTMODE = 1: The interrupt output is disabled. For using the GPIOO0 as a standard
GPIO pin, this bit allows to define an interrupt disable mode. The out-
put pin of the FPGA is switched to high impedance and no interrupt of
the FPGA will be reported to the VR4133.
6:5 |Reserved
4 POWERMODE |POWERMODE = 0: MPOWER controls SDRAM power supply (SDRAM is switched off,
when VR4133 goes to hibernate mode)
POWERMODE =1: SPOWER controls SDRAM power supply (SDRAM is not switched
off, when VR4133 goes to hibernate mode)
3:1 |Reserved
0 LEDMODE LEDMODE = 0: LED (7:0) will be decoded (binary to 7 segment)
LEDMODE = 1: LED (15:8) control Segments of LED — left side LED (7:0) control
Segments of LED — right side
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5.2.3 LEDREG (0x0A00 0008)

Bit 15 14 13 12 11 10 9 8
Name LED15 LED 14 LED 13 LED 12 LED 11 LED 10 LED 9 LED 8
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name LED 7 LED 6 LED 5 LED 4 LED 3 LED 2 LED 1 LED O
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

The information in the LEDREG is used to control the 7-segment display on the board. The user can
select between a BCD decoder and a bit-wise assignment of LED segments. The mode can be defined
in the MODEREG. If the DIP-switch SW1-8 is switched ON the test mode of the 7-segment display is
selected and the contents of the LEDREG will not be reflected in the 7-segment display. The register
contents will not be changed during the test mode. After switching OFF DIP-switch SW1-8, the value

will be displayed according to the selected LEDMODE.

56

Bit Name Function

(7:0) |LED (7:0)
LED_1 LED 2
— —
0 0 (0.0
— —
0 0110 0
I:|EI I:|EI

If LEDMODE = 0, LED (7:4) will be decoded as following:

LED (7:4)= 0000:
LED (7:4)= 0001:
LED (7:4)= 0010:
LED (7:4)= 0011:
LED (7:4)= 0100:
LED (7:4)= 0101:
LED (7:4)= 0110:
LED (7:4)= 0111:
LED (7:4)= 1000:
LED (7:4)= 1001:
LED (7:4)= 1010:
LED (7:4)= 1011:
LED (7:4)= 1100:
LED (7:4)= 1101:
LED (7:4)= 1110:
LED (7:4)= 1111:

LED_1(7:0) = 1010_0000
LED_1(7:0) = 1111_1001
LED_1(7:0) = 1100_0100
LED_1(7:0) = 1101_0000
LED_1(7:0) = 1001_1001
LED_1(7:0) = 1001_0010
LED_1(7:0) = 1000_0010
LED_1(7:0) = 1111_1000
LED_1(7:0) = 1000_0000
LED_1(7:0) = 1001_0000
LED_1(7:0) = 1000_1000
LED_1(7:0) = 1000_0011
LED_1(7:0) = 1010_0110
LED_1(7:0) = 1100_0001
LED_1(7:0) = 1000_0110
LED_1(7:0) = 1000_1110

MTMUOW>OO~NOAMWNEREO
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Bit Name Function
(7:0) |LED (7:0) If LEDMODE = 0, LED (3:0) will be decoded as following:
LED (3:0)= 0000: LED_2(7:0) =1010_0000 O
LED (3:0)= 0001: LED_2(7:0) = 1111 1001 1
LED (3:0)= 0010: LED_2(7:0) = 1100_0100 2
LED (3:0)= 0011: LED_2(7:0) =1101_0000 3
LED (3:0)= 0100: LED_2(7:0) =1001_1001 4
LED (3:0)= 0101: LED_2(7:0) =1001_0010 5
LED (3:0)= 0110: LED_2(7:0) = 1000_0010 6
LED (3:0)= 0111: LED_2(7:0) = 1111_1000 7
LED (3:0)= 1000: LED_2(7:0) = 1000_0000 8
LED (3:0)= 1001: LED_2(7:0) =1001_0000 9
LED (3:0)= 1010: LED_2(7:0) =1000_1000 A
LED (3:0)= 1011: LED_2(7:0) =1000_0011 B
LED (3:0)=1100: LED_2(7:0) =1010_0110 C
LED (3:0)= 1101: LED_2(7:0) =1100_0001 D
LED (3:0)=1110: LED_2(7:0) =1000_0110 E
LED (3:0)=1111: LED_2(7:0)=1000_1110 F
If LEDMODE = 1, LED (7:0) controls LED_2 directly.
Bit 0
—
Bit 6 ——|:| |:|—— Bit 1
Bit5
 —
Bit 4 ——|:| |:| )
gita LI —— Bit2
— Ol sit
(15:8) [LED (15:8)
LED_1 LED_2
DI:I —
0|00
[ I]D I] I]D

If LEDMODE = 0, LED (15:8) are not used. The written data

can be read, but will be ignored for LED control.

If LEDMODE = 1, LED (15:8) controls LED1 directly

Bit 8
—
Bit 14——|:| |:|—— Bit 9
Bit 13
—
Bit 12——|:| |:| _
git11 L] —— Bit10
E— OJ4— Bit15
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5.2.4 DIPSWITCHREG (0x0A00 000C)

Bit 15 14 13 12 11 10 9 8
Name SW1-1 SW1-2 SW1-3 Swi-4 SW1-5 SW1-6 SW1-7 SW1-8
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name Sw2-1 SW2-2 SW2-3 Swz-4 SW2-5 SW2-6 Sw2-7 Sw2-8
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0

The DIPSWITCHREG register is a read only register that reflects the setting of the switches SW1 and
SW2. Please see section 4.3 "Switch Settings” on page 35 for the meaning of the different switch set-
tings. The register is updated according to current switch positions any time, when it is read by the proc-
essor; this ensures that the processor “sees” the current switch position.
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5.2.5 FLASHACCREG (0x0A00 0010)

Bit 15 14 13 12 11 10 9 8
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
FLASH_ FLASH_ FLASH_ FLASH_
Name Reserved | Reserved | Reserved | Reserved RDY4 RDY3 RDY?2 RDY1
R/W R R R R R R
Reset 0 0 0 0 0 0 0 0

This register permits the processor to check the programming status of the Flash devices.

FLASH_RDY1 to FLASH_RDY4 reflects the status of the RY/BY# Pin of each Flash device.

Bit Name Function
15:4 |Reserved
3 FLASH_ RDY4 |RY/BY# signal of IC38 (not assembled)
1: High level
0: Low level
2 FLASH_ RDY3 |RY/BY# signal of IC37(not assembled)
1: High level
0: Low level
1 FLASH_ RDY2 |RY/BY# signal of IC21
1: High level
0: Low level
0 FLASH_ RDY1 |RY/BY# signal of IC13
1: High level
0: Low level
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5.2.6 CSICONTREG (0x0OA00 0014)

Bit 15 14 13 12 11 10 9 8
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Name Reserved | Reserved | Reserved | Reserved RQC1 RQCO GNTC1 GNTCO
R/W R R R R R R R/W R/W
Reset 0 0 0 0 0 0 0 0

The CSICONTREG provides a software handshake for multi-master configurations on the CSl interface
of the VR4133. This register reads the RQC (1:0) pins and writes the GNTC (1:0) pins. The correspond-

ence is 1 bit per pin.

Writing a value to the RQC (1:0) bit does not affect the RQC(1:0) pin (the write data is ignored). When
reading the CSICONTREG, the RQC (1:0) pin’s state and the written GNTC (1:0) bits will be read.

Bit Name Function
15:4 |Reserved
3 RQC1 RQC1 pin input data
1: High level
0: Low level
2 RQCO RQCO pin input data
1: High level
0: Low level
1 GNTC1 GNTCL1 pin output data
1: High level
0: Low level
0 GNTCO GNTCO pin output data
1: High level
0: Low level
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5.2.7 FPGAINTREG (0x0A00 0018)

Bit 15 14 13 12 11 10 9 8
INTA2.N | INTB2_N | INTC2_N | INTD2_N

Name | INTALN | INTBLN | INTCIN | INTDIN | ;o o0 | rlol | /sorOL |/ StEMPTY

RIW R R R R R R

Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
INTE_N PS2

Name |, cocory | FPIO4 RQCO RQCL  |PS2_KEYB| |\ e | ETHO ETH1

RIW R R R R

Reset 0 0 0 0 0 0 0 0

This register reflects the current value of the interrupt signals of the PCI slot, the 1/0 Board, the on-
board Ethernet controller, the PS/2 keyboard interface, the PS/2 Mouse interface and the Request sig-
nals of the CSI extension. The interrupt-input signals are forwarded to the CPU via GPIOO0.

Bit Name Function
15 INTA1_N Interrupt INTA1_N from PCI slot
14 INTB1_N Interrupt INTB1_N from PCI slot
13 INTC1_N Interrupt INTC1_N from PCI slot
12 INTD1_N Interrupt INTD1_N from PCI slot
11 | INTAZ_N/ SxOVR Interrupt INTA2_N from 1/0-Board or 12S Slave 1/0 overrunN°t®
10 INTB2_N / S1IFULL Interrupt INTB2_N from I/O-Board or 12S 1 RX FULLNote
9 INTC2_N /SOFULL Interrupt INTC2_N from 1/0-Board or 12S 0 RX FULLNt®
8 INTD2_N/S1EMPTY | Interrupt INTD2_N from I/O-Board or 12S 1 TX EMPTYNote
7 INTE_N/SOEMTY Interrupt INTE_N from 1/O-Board or 12S 0 TXEMPTYNote
6 FP104 Interrupt signal (FPIO4) from Ethernet Controller RTL8139C
5 RQCO Request RQCO from CSl interface
4 RQC1 Request RQC1 from CSl interface
3 PS2_KEYB Interrupt PS2_KEYB from PS/2 Keyboard
2 PS2 MOUSE Interrupt PS2_MOUSE from PS/2 Mouse
1 ETHO Link status interrupt from IC3 (ETHO in RMII and MIl mode)
0 ETH1 Link status interrupt from IC2 (ETH1 in RMIl mode)

Note:

Selection of interrupt source is done in FPGAINTSELREG
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5.2.8 FPGAINTENREG (0x0A00 001C)

Bit 15 14 13 12 11 10 9 8
Name |[INTAL_EN |[INTB1_EN|INTC1_EN|INTD1_EN| INTA2_EN INTB2_EN INTC2_EN|INTD2_EN
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 1 1 1 1 1 1 1 1

Bit 7 6 5 4 3 2 1 0
Name | INTE_EN |FPIO4_EN|RQCO_EN |RQC1_EN |[PS2_KEYB_EN|PS2_MOUSE_EN|ETHO_EN | ETH1_EN
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 1 1 0 0 0 0 0 0

This register allows to enable/disable the interrupt signals coming from the PCI slot, the I/O Board and
the on-board Ethernet controller. The interrupt-input signals are forwarded to the CPU via GP100. Addi-
tional the RQCO and RQC1 signal can be used as an interrupt request source. Within the FPGA two
PS/2 interfaces are implemented. Both interfaces can be used in interrupt mode. All these signals can
be enabled/disabled and are also forwarded to the GPIOO interrupt. This interrupt output is always high

active.

When this bit is set to 1, the corresponding pin/function is enabled. The default value is selected to
secure the same functionality as startWARE-GHS-VR4133. This register allows disabling unused inter-
rupt signals.
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Bit Name Function
15 |INTA1_EN Interrupt enable for INTA1_N from PCI slot > interrupt enabled
: interrupt disabled
14 |INTB1 EN Interrupt enable for INTB1_N from PCI slot : interrupt enabled
- : interrupt disabled
13 |INTC1 EN Interrupt enable for INTC1_N from PCI slot : interrupt enabled
- : interrupt disabled
12 |INTD1 EN Interrupt enable for INTD1_N from PCI slot : interrupt enabled
- : interrupt disabled
11 |[INTA2 ENNote Interrupt enable for INTA2_N from 1/O-Board :interrupt enabled

: interrupt disabled

Interrupt enable for INTB2_N from I/O-Board

s interrupt enabled

1
0
1
0
1
0
1
0
1
0
10 |INTB2_ENNote L :
— 0: interrupt disabled
9 Note Interrupt enable for INTC2_N from I/O-Board 1: interrupt enabled
INTCZ_EN 0: interrupt disabled
8 Note Interrupt enable for INTD2_N from 1/O-Board 1: interrupt enabled
INTD2_EN 0: interrupt disabled
7 Note Interrupt enable for INTE_N from 1/0-Board 1: interrupt enabled
INTE_EN 0: interrupt disabled
Interrupt enable for FP104 signal from Ethernet Controller RTL8139C |1: interrupt enabled
6 |FPIO4_EN s .
- 0: interrupt disabled
5 |RQCO_EN Enable interrupts on RQCO signal from CSl interface 1 !nterrupt epabled
0: interrupt disabled
4 |rROCI_EN Enable interrupts on RQCL1 signal from CSl interface 1 !nterrupt e_nabled
- 0: interrupt disabled
3 |PS2 KEYB _EN Enable PS2_KEYB interrupts from PS/2 Keyboard 1 !nterrupt epabled
0: interrupt disabled
2 |PS2 MOUSE EN Enable PS2_MOUSE interrupts from PS/2 Mouse 1 !nterrupt e_nabled
0: interrupt disabled
Enable link status interrupt from IC3 (ETHO in RMIl and RMI mode) | 1: interrupt enabled
1 |ETHO_EN T .
0: interrupt disabled
0 |ETHL EN Enable link status interrupt from IC2 (ETH1 in RMII mode) (1): interrupt enabled

: interrupt disabled

Note: This interrupt source can be enabled only, if the FPGAINTSELREG register disables the sec-
ondary interrupt source.
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5.2.9 FPGAINTPOLREG (0x0A00 0020)

Bit 15 14 13 12 11 10 9 8
Name |INTAL1_POL|INTB1_POL|INTC1_POL|INTD1_ POL|INTA2_POL|(INTB2_POL|INTC2_POL|INTD2_POL
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Name |INTE_ POL|FPIO4_ POLIRQCO_POLRQC1_POL| Reserved | Reserved | Reserved | Reserved
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 1 1 0 0 0 0

This register allows selecting the polarity of the interrupt signals coming from the PCI slot, the I/O Board
and the on-board Ethernet controller. The interrupt-input signals are forwarded to the CPU via GPIOO.
Additional the RQCO0 and RQC1 signal can be used as an interrupt request source. These signals are
forwarded to the GPIOO interrupt as well.

Bit Name Function
15 |[INTA1_POL Interrupt polarity of INTA1_N from PCI slot 1: active high
0: active low
14 INTB1_POL Interrupt polarity of INTB1_N from PCI slot 1: active high
0: active low
13 INTC1_POL Interrupt polarity of INTC1_N from PCI slot 1: active high
0: active low
12 INTD1_ POL Interrupt polarity of INTD1_N from PCI slot 1: active high
0: active low
11 INTA2_ POL Interrupt polarity of INTA2_N from I/O-Board 1: active high
0: active low
10 INTB2_ POL Interrupt polarity of INTB2_N from I/O-Board 1: active high
0: active low
9 INTC2_ POL Interrupt polarity of INTC2_N from I/O-Board 1: active high
0: active low
8 INTD2_ POL Interrupt polarity of INTD2_N from I/O-Board 1: active high
0: active low
7 INTE_ POL Interrupt enable for INTE_N from I/O-Board 1: active high
0: active low
6 FPIO4_ POL Interrupt polarity of FP104 signal from Ethernet Controller RTL8139C 1: active high
0: active low
5 RQCO_POL Interrupt polarity of RQCO signal from CSl interface 1: active high
0: active low
4 RQC1_POL Interrupt polarity of RQC1 signal from CSl interface 1: active high
0: active low
3:0 |Reserved

Remark: The interrupt output signals of the FPGA (GPIOQ) is always high active.
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5.2.10 FPGAINTSELREG (0x0OA00 0024)

Bit 15 14 13 12 11 10 9 8

Name Reserved | Reserved | Reserved | Reserved |SxOVR_EN SIFULL SOFULL | SIEMPTY_
_EN _EN EN

R/W R R R/W R/W R/W R/W

Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0

Name SOE:\EAIS TY_ Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved

R/W R/W

Reset 0 0 0 0 0 0 0 0

The FPGA features more interrupt sources than can be notified in the 16 bits of the FPGAINTREG. For
this reason it is possible to select an alternative interrupt source for some interrupt bit in FPGAINTREG.
Set a bit in the FPGAINTSELREG and the corresponding bit in FPGAINTREG will indicate an alterna-

tive interrupt as described below.

Bit Name Function

15:12 |Reserved

11 SxOVR_EN Enables OVERRUN interrupt from both 12S RX 1 and 0 1: interrupt enabled
0: interrupt disabled

10 S1FULL_EN Enables FULL interrupt from 12S 1 RX 1: interrupt enabled
0: interrupt disabled

9 SOFULL_EN Enables FULL interrupt from 12S 0 RX 1: interrupt enabled
0: interrupt disabled

8 S1EMPTY_EN Enables EMPTY interrupt from 12S 1 TX 1: interrupt enabled
0: interrupt disabled

7 SOEMPTY_EN Enables EMPTY interrupt from 12S 0 TX 1: interrupt enabled
0: interrupt disabled

6:0 |Reserved

Remark: If the alternative interrupt source/s is/are disabled, the FPGAINTENREG register can

enable the primary interrupt source/s.
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5.2.11 ETHER_CONTREG (0Ox0A00 0050)

Bit 15 14 13 12 11 10 9 8
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0

RMII_SEL

Name Reserved | Reserved | Reserved | Reserved P14 IC3_RST_N| PCI_EN |MIIO_RMIIO
R/W R R R R R R/W R R/W
Reset 0 0 0 0 JP14 0 0 0

This register is used to control IC3 of the startWARE-GHS-VR4133. The Ethernet interface (CH2) can
be used in two modes — MIl and RMII.

Bit Name Function
15:4 |Reserved
3 RMII_SEL_JP14 |Reads RMII/MII selection for IC3 at JP14 1: JP14 selects RMII
(Ethernet PHY for VR4133 MACO) 0: JP14 selects MII
2 IC3_RST_N Sets or reads reset signal for IC3 (Ethernet PHY for VR4133 1: Reset not asserted
MACO0) 0: Reset asserted
1 PCI_EN Reads PCI enable (jumper setting) 1: PCI enabled
0: PCI disabled
0 MIIO_RMIIO Reads active MIIO/RMIIO selection 1: RMII
0: MII
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5.2.12 FPIO_MODEREG (0x0A00 0068)

Bit 15 14 13 12 11 10 9 8
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name Reserved | Reserved | Reserved FPIOMOD | FPIOMOD | FPIOMOD | FPIOMOD | FPIOMOD
4) 3) (2 1) (0)
R/W R R R R R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

This register sets the /0 mode of the FPIO (3:0) pins. The correspondence is 1 bit per pin. When the
FPIOMOD bit is set to 1, the corresponding FPIO pin is set to output and the value that has been writ-
ten to the corresponding FPIO bit in the FPIO_REG register is output.

When this bit is set to 0, the corresponding FPIO pin is set to input.

Bit Name Function
15:5 |Reserved
4 FPIOMOD (4) |always O: FPIO(4) is always input

FP10(4) shows the status of the INTAB Pin of the RTL8139C —
Ethernet Controller

3:0 |FPIOMOD (3:0) |FPIOMOD (3:0) = 0: FPIO (3:0) is input

1: FPIO (3:0) is output
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5.2.13 FPIO_REG (0X0A00 006C)

Bit 15 14 13 12 11 10 9 8
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Name Reserved | Reserved | Reserved FPIO (4) FPIO (3) FPIO (2) FPIO (2) FPIO (0)
R/W R R R R R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

This register reads and/or writes the FPIO (4:0) pins. The correspondence is 1 bit per pin. When 1 is set
to the corresponding bit in the FPIO_MODEREG register, the data in FPIO_REG is written to the corre-
sponding FPIO pin.

When the value of the corresponding bit in the FPIO_MODEREG register is 0, writing a value to the
FPIO bit does not affect the FPIO pin (the write data is ignored).

When the value of the corresponding bit in the FPIO_MODEREG register is 0, reading the FPIO bit
enables the corresponding FPIO pin’s state to be read.

Note: FPIO(4) can only be used as input pins and it is already hard-wired on the board to pins of the
Ethernet controller as shown in the table below. FPIO (3:0) pins are available on the I/O board
connector CN9.

Bit Name Function
15:5 |Reserved
4 FPIO (4) |FPIO(4) pin input data

1: High level

0: Low level

FP10(4) shows the value of the INTAB Pin of the RTL8139C —
Ethernet Controller

3:0 |FPIO (3:0) |FPIO(3:0) pin input/output data
1: High level
0: Low level
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5.2.14 FPGA_|_O_MODEREG (0x0A00 0070)

Bit 15 14 13 12 11 10 9 8
Name |FPGA_I_O_|FPGA_I_O_|FPGA_I_O_|FPGA I O_[FPGA | O_|FPGA I O_|FPGA | O_|FPGA | O_
MOD (15) | MOD (14) | MOD (13) | MOD (12) | MOD (11) | MOD (10) | MOD (9) | MOD (8)
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name |FPGA_ILO_|FPGA | O_[FPGA | O_|FPGA |_O_[FPGA | O_[FPGA_I|_O_[FPGA | O_[FPGA I O_
MOD (7) | MOD (6) | MOD(5) | MOD(4) | MOD(3) | MOD(2) | MOD (1) | MOD (0)
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

This register sets the I/O mode of the FPGA_1_O (15:0) pins. The correspondence is 1 bit per pin.
When the FPGA _|_O_MOD bit is set to 1, the corresponding FPGA_|_O pin is set to output and the
value that has been written to the corresponding FPGA _|_O bit in the FPGA_| _O_REG register is out-

put.

When this bit is set to 0, the corresponding FPGA_|_O pin is set to input.
FPGA_I_O (15:0) are connected to CN9 and FPGA_I_O (13:0) are connected to CN11. Some of these

FPGA_I_O pins can be redefined to I2S input/output pins. Please refer to section 5.4 "12S Function” on

page 76.
Bit Name Function
15:0 |[FPGA_I_O_MOD (15:0) FPGA_I_O_MOD (15:0) = 0: FPGA_I_O (15:0) is input
1: FPGA_I_O (15:0) is output
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5.2.15

FPGA_I_O_REG (0X0A00 0074)

Bit 15 14 13 12 11 10 9 8
Name | FPGAI_O [ FPGA_ILO [ FPGA IO | FPGA IO | FPGA IO | FPGA | O | FPGA | O [ FPGA | O
(15) (14) (13) (12) (11) (10) 9) (8)
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name | FPGA_1LO | FPGA_I_O|FPGA | O | FPGA I O | FPGA | O | FPGA I O | FPGA | O | FPGA I O
(7) (6) (5) (4) (3) (2 (1) (0)
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

This register reads and/or writes the FPGA_1_O (15:0) pins. The correspondence is 1 bit per pin. When
1 is set to the corresponding bit in the FPGA _| O_MODEREG register, the corresponding data is writ-
ten to the FPGA_|_O pin.
When the value of the corresponding bit in the FPGA_|_O_MODEREG register is 0, writing a value to

the FPGA_|_O bit does not affect the FPGA_|_O pin (the write data is ignored).

When the value of the corresponding bit in the FPGA_| O _MODEREG register is 0, reading the
FPGA_I_O bit enables the corresponding FPGA_|_O pin’s state to be read.
FPGA_I_O (15:0) are connected to CN9 and FPGA_I_O (13:0) are connected to CN11. Some of these

FPGA_I_O pins can be redefined to I2S input/output pins. Please refer to section 5.4 "12S Function” on

page 76.
Bit Name Function
15:0 |FPGA_1_O (15:0) |FPGA_I_O (15:0) pin input/output data  1: High level
0: Low level
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5.3 PS2 Function

The FPGA supports two PS/2 interfaces (for Keyboard and Mouse). These interfaces can be used in

interrupt and polling mode. The following block diagram shows the relevant parts of the PS/2 block.

Figure 5-1: PS/2 Block Diagram

| FPGAINTREG = clock

Generator
FPGAINTENREG

‘ PS2_READYREG

‘ PS2_KEYBSCANREG }

PS2_MOUSE_XDATAREG —
RIGHT_BUTTON

» Keyboard

PS2_MOUSE_YDATAREG
LEFT_BUTTON

Mouse

For using the PS/2 interfaces in interrupt mode, interrupts have to be enabled in the FPGAINTENREG
(OXAAO0 001C) and in the VR4133. The FPGAINTREG shows the interrupt source, if an interrupt
within the FPGA has been occurred. The interrupt generates a signal on GPIO (0) accordingly. For
details to handle interrupts on VR4133 side refer to the VR4133 Users Manual.

5.3.1 PS2 Overview

The following table summarizes the PS2 related registers:

Table 5-2: PS/2 - Registers

Address R/W Register Symbol Function
0x0A00 0054| R |PS2_READYREG Mouse and Keyboard ready
0x0A00 005c| R |PS2_MOUSE_XDATAREG_RIGHT_BUTTON|X Increments of Mouse movement
0x0A00 0060| R |PS2_MOUSE_YDATAREG_LEFT BUTTON |Y Increments of Mouse movement
0x0A00 0064| R |PS2_KEYBSCANREG Keyboard scan code
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5.3.2 PS2_READYREG (0x0A00 0054)

Bit 15 14 13 12 11 10 9 8
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0

MOUSE_ | KEYB_

Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved DATA_RDY | DATA_RDY
R/W R R R R R R

Reset 0 0 0 0 0 0 0 0

This register is used to detect the status of the PS/2 interfaces of the startWARE-GHS-VR4133. Two
bits of this register show, if a character has been received from the keyboard or the mouse has been
moved since the latest read cycle from the PS/2 Mouse interface.
Each bit is cleared on read access to the corresponding keyboard - or mouse register.

Bit Name Function
15:2 |Reserved
1 MOUSE_DATA_RDY [Mouse data ready 1: data received, Data in PS2_MOUSE_XDATAREG,
PS2_MOUSE_YDATAREG and
PS2_MOUSE_BUTTONREG valid
0: no data received, no valid data
0 KEYB_DATA_RDY Keyboard data ready 1: data received, Data in PS2_KEYBSCANREG valid
0: no data received, no valid data
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5.3.3 PS2_MOUSE_XDATAREG (0X0A00 005C)

Bit 15 14 13 12 11 10 9 8
RIGHT_ MOUSE_
Name BUTTON Reserved | Reserved | Reserved | Reserved | Reserved | Reserved XDATA (8)
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name | MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_
XDATA (7) | XDATA (6) | XDATA (5) | XDATA (4) | XDATA (3) | XDATA (2) | XDATA (1) | XDATA (0)
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0

This register contains the latest data (x-direction and right button) received by the PS/2 Mouse inter-

faces of the startWARE-GHS-VR4133. The x-direction data format is 9-bit 2’'s complement.
The MOUSE_DATA_RDY bit of the PS2_READYREG indicates valid data.

Bit Name Function

Received Mouse Button status - right button

15 RIGHT_BUTTON 1: pressed
0: not pressed

14:9 | Reserved

Received Mouse data (x-direction)

8:0 | MOUSE_XDATA (8:0) move left - negative value
move right - positive value
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5.3.4 PS2_MOUSE_YDATAREG (0x0A00 0060)

Bit 15 14 13 12 11 10 9 8
LEFT_ MOUSE_

Name BUTTON Reserved | Reserved | Reserved | Reserved | Reserved | Reserved YDATA (8)

R/W R R R R R R R R

Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0

MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_ | MOUSE_

Name | vDATA (7) | YDATA (6) | YDATA (5) | YDATA (4) | YDATA (3) | YDATA (2) | YDATA (1) | YDATA (0)
RIW R R R R R R R R
Reset 0 0 0 0 0 0 0 0

This register contains the latest data (y-direction and left button) received by the PS/2 Mouse interfaces
of the startWARE-GHS-VR4133. The y-direction data format is 9-bit 2’'s complement.
The MOUSE_DATA_RDY bit of the PS2_READYREG indicates valid data.

Bit Name Function

Received Mouse Button status - left button
15 LEFT_BUTTON 1: pressed
0: not pressed

14:9 | Reserved

Received Mouse data (y-direction)
8:0 | MOUSE_YDATA (8:0) move down - negative value
move up - positive value
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5.3.5 PS2_KEYBSCANREG (0x0A00 0064)

Bit 15 14 13 12 11 10 9 8
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name KEYB_ KEYB_ KEYB_ KEYB_ KEYB_ KEYB_ KEYB_ KEYB_
DATA (7) | DATA(6) | DATA(5) | DATA(4) | DATA(3) | DATA(2) | DATA(1) | DATA (0)
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

This register contains the latest data received by the PS/2 interfaces of the startWARE-GHS-VR4133.
The data format is ASCIIl. Reading this register causes resetting the KEYB_ DATA_RDY bit of the
PS2_READYREG register. Writing to this register allows to sent control characters to the PS/2 key-
board. This control characters define the keyboard mode, LED status etc.

Bit Name Function

15:8 | Reserved

7:0 | KEYB_DATA Keyboard data (scan code)

Figure 5-2: The AT Scan Codes
F1|F2 1123|4156 ]|7]8[9]060 - = \ |BS ESC [NUML|SCRL|SYSR
05 | 06 OE 16 |1E| 26 |25 | 2E | 36 |3D | 3E | 46 | 45 | 4E 55 5D | 66 76 77 7E | 84
F3|F4 B |Q|W|E|R|T|YJU|lI|OflP]] ] HOME| Up [PgUp|PrtSc
04 | OC OD |(15|1D |24 |2D|2C|35|3C |43 |44 |4D | 54 5B 6C 75 7D | 7C
F5 | F6 CNTLIA|S|D|F|G|H]J]|K]L ; " |[ENTER| Left 5 |Right] -
03 | 0B 14 |1C|1B| 23|28 |34 |33[38|42|4B|4C |52 5A 6B 73 74 | 7B
F7 | F8 | |LSHFT Z|X|C|V]|B|IN]|M , [ |RSHFT End | Dn |[PgDn| +
83 | OA 12 1A |22 |21 |2A |32 |31 |3A |41 |49 |4A| 59 69 72 A | 79
F9 |F10 ALT SPC CAPLOCK Ins Del
01 | 09 11 29 58 70 71
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5.4 12S Function

5.4.1 I?S Overview

The FPGA features two 12S blocks. The following block diagram shows the relevant parts of the 1S
block.

Figure 5-3: 12C Block Diagram

RX Buffer -t SDRx
RX Stat. Reg.
Clock [—™| Clock [ - SCK
Conf.Reg oc oC
Generator | Selector |- - WS
TX Stat. Reg.
TX Buffer - SDTx

Each block uses the following signals, which are accessible outside the FPGA: serial receive data
(SDRx), serial transmit data (SDTx), continuous serial clock (SCK) and word select/strobe (WS). It can

be selected, whether the serial clock and word select signals are input or are generated by the 12s
block itself.

There are three registers to set the configuration and to show the receive and the transmit status. Each
direction has a buffer memory of selectable size, which is split into two pages. Usually one page is

accessed by the CPU, while the other is used by the 12s sequencer.

The following table summarizes the registers relevant for the 12S function:

Table 5-3:  1%S - Registers

Address R/W Register Symbol Function
0x0A00 0080 | R/W | 12S_CONTROLREG I2S pin select general control register
0x0A00 0090 | R/W |I12S0_CONFREG 12S0 configuration register
0x0A00 0094 | R/W | 12S0_RX_STATREG I12S0 reception status register
0x0A00 0098 | R/W | I12S0_TX_STATREG I2S0 transmission status register
0x0A00 00AO0 | R/W |I12S1_CONFREG 12S1 configuration register
0x0A00 00A4 | R/W | 12S1_RX_STATREG 1251 reception status register
0x0A00 00A8 | R/W | I12S1_TX_STATREG I2S1 transmission status register
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The following table summarizes the memory areas used by the 1S blocks:

Table 5-4: 12S Memory Areas

Address R/W Memory Area Function
0x0AO0O0 1000 - OxOAOO0 13FF R 12S0_RX_BUFFER | Receive Buffer of 12S0
0x0A00 2000 — OxOAO0 23FF R |12S1_RX_BUFFER | Receive Buffer of 2S1
0x0A00 3000 — OxO0AO00 33FF R/W | 12S0_TX_BUFFER | Transmit Buffer of 12S0
0x0AO00 4000 — OxOAO0 43FF R/W | 12S1_TX_BUFFER | Transmit Buffer of 12S1

5.4.2 1S Signals on CN12

The following figure shows how the signals of the 12S blocks are shared with the FPGA_I_O which are
available on CN12:

Figure 5-4: Pin assignment at CN12 (IZS usage)

1 2 | vbp33
GND | 3 4 | SO_SCK[FPGA_|_O(13)]
[FPGA | O(12)] SO WS | 5 6 | SO_SDRx[FPGA | O(11)]
[FPGA_|_O(10)] SO_SDTx | 7 8 | GND
[FPGA | O(9)]S1 WS | 9 10 | S1_SDRx[FPGA | O(8)]
[FPGA_|_O(7)] S1_SCK | 11 12 | S1_SDTx [FPGA_|_O(6)]
GND | 13 14 | FPGA_I_O(5)
FPGA | 0(4) | 15 16 | FPGA_I_0(3)
FPGA | 0(2) | 17 18 | FPGA_I_0(1)
FPGA | 0(0) | 19 20 | GND

Each I2S channel can be activated separately. The signals related to a disabled channel are assigned
to the FPGA_|I O functionality and can be used as input or output depending on the
FPGA_I|_O_MODEREG.
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5.4.3 1%S Buffer Structure

Both buffers for transmit and receive direction are separated into two pages. The CPU only sees one
page at the same address offset. The other page is processed in the background by the sequencer, i.e.
it is filled by the received data or used to transmit data. Once the sequencer has processed the whole
page and the CPU has filled/read out the whole page, the pages are switched.

The following figure illustrates the use of the buffers.

Figure 5-5: I12S Buffer Structure

the data which is being set/recieved
by the sequencer is located in the

page in the background \

left v
left :
data smaller than
32 bit is left aligned Ierth
(e.g. 24 bit data) o Tett 0x18
left Fight 018
0x08
0x00
offset

the CPU always sees the page which
is not processed by the 12S sequencer
at the same address offset

The size of the buffer can be set in the CONFREG of each 12S block from 32 words to 256 words. The

data length is selected in the CONFREG as well, in case the 1°S is clock master. When an external
device generates the clock signals, the data width is determined by the length of the word select (WS)
pulse related to the serial clock signal (SCK).

The following figure illustrates how the serial data is placed in the buffer:

Figure 5-6: Location of received and transmitted Data

s TN —
w [ 1 [—

- 0x18
e Crd0
— X
SDTX DATAO DATA1 DATA2 DATAS Ox00
offset

If the data length is smaller than 32-bit the data will be stored in the buffer left aligned. The lower bits
will remained unused (i.e. you can only take advantage of the full buffer size if you select 32-bit data
width).

Note: As the FPGA is only connected to the CPU with 16 bit width you need to perform two 16-bit
operations to access one line of the buffer (except if you choose 16 bit data length of course).
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5.4.4 12S Initialization

To initialize the 1°S block the following steps are recommended:

Set the 12S_CONTROLREG register to 0 to reset the 1S blocks

Set the 12S_CONTROLREG register bits:

to enable the desired 1°S block (12Sx_EN),

to select whether the corresponding 12S block is clock master (I12Sx_CLK_EN) and
to set the correct CPU data access width to the 12S block.

Set the 12Sx_CONFREG register of the corresponding 1S block:

to set the frequency of the transmit clocks (12S_P bits) — if the 1S block is clock master
to set the buffer size for transmission and reception (IZS_PL bits)

to set the data length (12S_DL bits) — if the 1°S block is clock master

Set the FPGAINTSELREG register to enable the desired 1°s interrupts

5.4.5 12S Transmit Operation

The following is a example of a typical transmit operation:

Note:

Fill the transmit buffer with the number of words as set in I2S_PL in the 12Sx_CONFREG

start address is 12Sx_TX_BUFFER

increment the address according to the access width set in the I2S_CONTROLLREG if the data
width is less than 32-bit (I2S_DL in 12Sx_CONFREG) the data is left aligned

please refer also to section 5.4.7 "Accessing the Transmit or Receive Page Buffer” on page 81
for details about the page buffer access

When the last word to fill the buffer is written the following happens:

The PAGE_FULL bit in the 12Sx_TX_STATREG is set

The sequencer will start to process (i.e. send) the buffer page which has just been filled
Now the second page (which is empty) is accessible at the address 12Sx_TX_BUFFER

Fill the second page with the number of words as set in 12S_BL in the 12Sx_CONFREG
The PAGE_FULL bit in the 12Sx_TX_STATREG is set

Wait until the PAGE_EMPTY_IRQ bit in the 12Sx_TX_STATREG register is set
The FPGA will generate an interrupt to the CPU if enabled in FPGAINTSELREG
The PAGE_EMPTY_IRQ will be cleared after the next write access to the transmit buffer

Loop “Fill page” and “wait for PAGE_EMPTY_IRQ”

If both buffer pages have been sent on the 1S interface and the CPU has not filled a buffer
page with new data an underrun occurs. This will be notified by setting the UNDERRUN bit in
the 12Sx_TX_STATREG. However the send process will continue and the old buffer data will be
sent again.

If the corresponding I°S block is set to be the clock master — the clock generation is started as
soon as the sequencer starts operation as described above. At the same time the receive oper-
ation is also started and the receive buffer is filled with data sampled from the Sx_SDRXx pin. If
you do not intend to receive data just ignore the signals related with the data reception (e.g.
mask the corresponding interrupts).
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5.4.6

1°S Receive Operation

The reception of data (i.e. filling the receive buffer with data sampled from the Sx_SDRx pin) will start
under the following circumstances:

12S block is clock master and 12Sx_SYNC_MODE in I2S_CONTROLREG is cleared:
Reception starts when transmission is started after filling first page of transmit data

12S block is clock master and 12Sx_SYNC_MODE in I2S_CONTROLREG is set:
Reception starts once the 12S_RX_EN is set in the 12Sx_CONFREG

External 12S device is clock master:
Reception starts once the external device generates the SCK clock signal.

The following shows an example of a typical receive operation:

The receive buffer page is filled with data

Once one page is filled, the PAGE_FULL_IRQ in the I2Sx_RX_STATREG register is set
The page which has just been filled is now accessible at the address 12S0_RX BUFFER
The sequencer will continue to receive data in the background, filling the second page

The CPU reads out the receive buffer page

completely read the number of words as set in I2S_PL in the 12Sx_CONFREG

increment the address according to the access width set in the 12S_CONTROLLREG

if the data width is less than 32-bit (I2S_DL in 12Sx_CONFREG) the data is left aligned

please refer also to section 5.4.7 "Accessing the Transmit or Receive Page Buffer” on page 81
for details about the page buffer access

when the last data is read, the READ_ALL_DATA bit in 12Sx_RX_STATREG is set

after the whole page is read, the PAGE_FULL_IRQ is cleared

Loop “wait for PAGE_FULL_IRQ” “read out buffer”

If the CPU does not read out the complete receive buffer page in the time the second (background)
page is filled by the sequencer, there will be no place to store further received data. In this case the
PAGES_OVF bit in the 12Sx_RX_STATREG register is set to indicate a buffer overflow and potential
data loss.
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5.4.7 Accessing the Transmit or Receive Page Buffer
Please keep in mind that the access to the buffer differs depending on the data length (set by 12S_DL in

12Sx_CONFREG). This is due to the fact that the CPU can only read or write 16 bits at a time since the
physical connection to the FPGA is only 16-bit wide.

In the simple case of a 16-bit data length the data is located in the buffer page as illustrated in the fol-
lowing figure:

Figure 5-7: 16-bit Data Format

16-bit_data_3 0x1C | 0x18

|

| 16-bit_data_2 0x14 | 0x10
| 16-bit_data_1 0x0C | 0x08
| 16-bit_data_O 0x04 | 0x00
32 0

This mean to read or write the buffer page the CPU has to access the first data at the address offset
0x4, the second data at the offset 0OxOC and so on. l.e. the CPU has to perform halfword accesses start-
ing from the offset 0x04, incrementing the address by 0x8.

If the data length is selected larger than 16 bits, the CPU has to perform two halfword accesses to read

or write a data in the buffer page. The following figure shows the example how 24-bit data are located in
the buffer page:

Figure 5-8: 24-bit Data Format

| 24-bit_data_3 0x1C | 0x18
[ 24-bit_data_2 0x14 | 0x10
| 24-bit_data_1 0x0C | 0x08
| 24-bit_data_0 0x04 | 0x00
32 0

This means that the CPU has to write the lower bits of the first data (bits 7 to 0) left-aligned to the
address offset 0x0. The upper bits (bits 23 to 8) have to be written to the address offsetOx04. The lower
bits of the second data are located at the address offset 0x08, the upper bits at the offset 0OxOC and so
on.
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5.4.8 IS Interrupts

Interrupts generated by the 12S blocks can be enable in the FPGAINTSELREG register and are notified
in the FPGAINTREG register.

Here is the relation of the interrupts and the 1°S registers:

e SOEMPTY interrupt:
This interrupt is asserted when the bit PAGE_EMPTY_IRQ is set in 12S0_TX_ STATREG.
Itis cleared the 12S0_TX_ BUFFER area is completely filled with new data.

e S1EMPTY interrupt:
This interrupt is asserted when the bit PAGE_EMPTY _IRQ is setin 12S1_TX_STATREG.
It is cleared when the 12S1_TX_ BUFFER is completely filled with new data.

e SOFULL interrupt:
This interrupt is asserted when the bit PAGE_FULL _IRQ is set in 12S0_RX_STATREG.
It is cleared after the whole page is read from the 12S0_RX_BUFFER area

e SI1FULL interrupt:
This interrupt is asserted when the bit PAGE_FULL_IRQ is setin 12S1_RX_ STATREG.
It is cleared after the whole page is read from the 12S1_RX_BUFFER area

e SxOVF interrupt:
This interrupt is set when the PAGES_OVF bit in either the 12S0_RX_STATREG or
12S1_RX_STATREG is set.
It can be cleared by resetting the corresponding 12S block (clear 12Sx_EN bit in the
12S_CONTROLREG register)
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5.4.9 12S_CONTROLREG (0x0A00 0080)

Bit 15 14 13 12 11 10 9 8
12S1_SYNC|I12S0_SYNC

Name Reserved | Reserved _MODE _MODE Reserved | Reserved | Reserved | Reserved

R/W R R/W R/W R R

Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0

Name Reserved | Reserved |281E§LK— IZSOE’EI:LK— 12S1_TEST |12S0_TEST| 12S1_EN 12S0_EN

R/W R/W R/W R/W R/W R/W R/W

Reset 0 0 0 0 0 0 0 0

This register is used to set some general features of the two IS blocks:
The corresponding FPGA pins can either be assigned to the FPGA_I_O unit or to the 12S unit of the
FPGA. If the IS blocks are not enabled, these pins can be used as FPGA_|_O pins.
Disabling a 12S block also shuts down the whole block. In that way disabling and enabling an 1°S block
will also perform a reset of this unit.
Also the direction of the 12S clock pins can be selected. This determines whether the 1S block acts as
a clock master or clock slave (i.e. the clock signals are output or input).
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Bit Name Function
15:12 Reserved

13 12S1_SYNC_MODE |Enables that the reception operation of 12S1 block starts synchronous with the trans-
mission process (i.e. when one TX buffer page is completely filled)

0: not synchronous (RX will start once RX is enabled)

1: synchronous (RX will start when TX starts)

12 12S0_SYNC_MODE |Enables that the reception operation of 12S0 block starts synchronous with the trans-
mission process (i.e. when one TX buffer page is completely filled)

0: not synchronous (RX will start once RX is enabled)

1: synchronous (RX will start when TX starts)

11:6 Reserved

5 12S1_CLK_EN Enables 12S1 clock signal output mode
0: S1_WS and S1_SCK are input signals (external device generates clock signals)
1: S1_WS and S1_SCK are output signals (12S1 block generates clock signals)

4 12S0_CLK_EN Enables 12S0 clock signal output mode
0: SO_WS and SO_SCK are input signals (external device generates clock signals)
1: SO_WS and SO_SCK are output signals (12S0 block generates clock signals)

3 12S1_TEST Enable the test mode for 12S1
0: normal operation
1: test mode (test data is automatically generated)

2 12S0_TEST Enable the test mode for 12S0
0: normal operation
1: test mode (test data is automatically generated)

12S1_EN Enables 12S1 pins and 12S1 block
0 12S0_EN Enables 12S0 pins and 12S0 block

Note: Make sure only one 1°S block and only one direction is selected at any time!

Setting the 12Sx_TEST bit will start the generation of WS and SCK signals of the corresponding 1°sS
interface. SCK and WS are generated according to the setting of 12S_DL and 12S_BL in the
12Sx_CONFREG. If the 12S_TX_EN bit is set in this register, some pre-defined data stream will be
transmitted to the Sx_SDTx pin.
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5.4.10 12S0_CONFREG (0x0A00 0090)

Bit 15 14 13 12 11 10 9 8
Name |12S_TX_EN|I2S RX_EN| 12S DL2 | 12S_DL1 | I12S_DLO | 12S_BL1 | I2S_BLO 12S_P8
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
Name 12S_P7 12S_P6 12S_P5 12S_P4 12S_P3 12S_P2 12S_P1 12S_PO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 1 1 1

This register configures the I12S interface. Within this register the data length of the incoming bit stream,
the FIFO length and the divider for selecting the Bit rate have to be defined.

Bit Name Function
15 12S_TX_EN Setting this bit will enable the 12S0 transmit function
14 12S_RX_EN Setting this bit will enable the 12S0 receive function
13:11 | 12S_DL[2:0] Data length 12S_DL[2:0] = 000: 16-Bit
Note 1 12S_DL[2:0] = 001: 17-Bit
12S_DL[2:0] = 010: 18-Bit
12S_DL[2:0] = 011: 19-Bit
12S_DL[2:0] = 100: 20-Bit
12S_DL[2:0] = 101: 24-Bit
I2S_DL[2:0] = 110: 28-Bit
12S_DL[2:0] = 111: 32-Bit
10:9 12S_PL[1:0] Page length I12S_PL[1:0] = 00: 32 words
Note 2 I2S_PL[1:0] = 01: 64 words
I2S_PL[1:0] = 10: 128 words
I2S_PL[1:0] = 11: reserved
8:0 12S_P[8:0] Prescaler value for SO_SCK (SO0 bit clock) generation if I2S0 is generating the
Note 1 clocks (depending on 12S_PINASSIGNREG setting)
Note 3 0: disable clock generation
other value: SO_SCK =50 MHz / ((12S_P[8:0] +1)*2)

Notes: 1. The settings for the data length and the clock frequency (set by 12S_DL[2:0] and 12SP[8:0]
are only effective if this 12S block is configured to be the clock master. If an external device
is clock master, it determines the frequency of SCK and WS. In that case the data length is
set by the number of SCK cycles within one WS half-cycle.

2. One word always consists of the number of bits as defined in the I12S_DL field.
Example: 12S_PL=0 (32 words) and 12S_DL=0 (16 bit) will result in a page size of 64 bytes
and a total buffer size of 128 byte. (See also section 5.4.7 "Accessing the Transmit or
Receive Page Buffer” on page 81)

3. Once the prescaler value 12S_P[8:0] is set, it should not be changed while the 12S block is

operating. 12S_P[8:0] has to be set to 0 before setting a different value.
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5.4.11 12S0_RX_STATREG (0x0A00 0094)

Bit 15 14 13 12 11 10 9 8
PAGE_ PAGES_ READ_
Name FULL IRQ OVE ALL_DATA INIT_DONE| Reserved | Reserved | Reserved | Reserved
R/W R R/W R/W R R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit Name Function

15 PAGE_FULL_IRQ | Indicates that one complete page has been received and is ready to be read by
the CPU

0: not enough data received to fill one page

1: received data filled one, which can be read by the CPU

14 PAGES_OVF Indicates that a receive data overflow has happened (i.e. received data filled
more that two pages without any read-out by the CPU)

13 READ_ALL_DATA | Indicates that still some unread data is remaining in the active read-out page
0: still some unread data in the active read-out page
1: all data of the active read-out page is read

12 INIT_DONE Indicates that the 12S block has been initialized
1: Initialization completed
0: Initialization not completed

11:0 Reserved

The bits PAGE_FULL_IRQ and PAGES_OVF will generate an FPGA interrupt signal to the CPU
(FPGAINTREQG) if the register FPGAINTSELREG is set accordingly.
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5.4.12 12S0_TX_STATREG (0X0A00 0098)

Bit 15 14 13 12 11 10 9 8
PAGE _ UNDER
Name EMPTY_IRQ RUN Reserved |INIT_DONE| PAGE_BIT A10 A9 A8
R/W R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name A7 A6 A5 Ad A3 A2 Al A0
R/W
Reset 0 0 0 0 0 0 0 0
Bit Name Function
15 PAGE_EMPY_IRQ | Indicates that a buffer page has been completely sent and is now ready to be
filled with new data by the CPU
1: page empty
0: page not empty (transmission still ongoing)
14 UNDERRUN Indicates a buffer page has not been refilled in time. This will result in multiple
re-send of the previous buffer data
1: underrun occurred
0: no underrun occurred
13 Reserved
12 | INIT_DONE Indicates that the I1°S block has been initialized
1: Initialization completed
0: Initialization not completed
11 PAGE_BIT Indicates which of the two pages is currently being processed by the transmis-
sion sequencer
10:0 | A[10:0] Address showing which data in the active-sent page is currently being proc-
essed

The bit PAGE_EMPTY will generate an FPGA interrupt signal to the CPU (FPGAINTREG) if the regis-
ter FPGAINTSELREG is set accordingly.
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5.4.13 12S1_CONFREG (0x0A00 00AO0)

Bit 15 14 13 12 11 10 9 8
Name [12S_TX_EN|I2S RX_EN| 12S DL2 | 12S_DL1 | I12S_DLO | 12S_BL1 | I2S_BLO 12S_P8
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name 12S_P7 12S_P6 12S_P5 12S_P4 12S_P3 12S_P2 12S_P1 12S_PO
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 1 1 1

This register configures the 12S interface. Within this register the data length of the incoming bit stream,
the FIFO length and the divider for selecting the Bit rate have to be defined.

Bit Name Function
15 12S_TX_EN Setting this bit will enable the 12S0 transmit function
14 I12S_RX_EN Setting this bit will enable the 12S0 receive function
13:11 |12S_DL[2:0] Data length [2S_DL[2:0] = 000: 16-Bit
Note 1 12S_DL[2:0] = 001: 17-Bit
I12S_DL[2:0] = 010: 18-Bit
12S_DL[2:0] = 011: 19-Bit
12S_DL[2:0] = 100: 20-Bit
[2S_DL[2:0] = 101: 24-Bit
[2S_DL[2:0] = 110: 28-Bit
12S_DL[2:0] = 111: 32-Bit
10:9 12S_PL[1:0] Page length 12S_PL[1:0] = 00: 32 words
Note 2 12S_PL[1:0] = 01: 64 words
12S_PL[1:0] = 10: 128 words
12S_PL[1:0] = 11: reserved
8:0 12S_P[8:0] Prescaler value for SO_SCK (SO0 bit clock) generation if I2S0 is generating the
Note 1 clocks (depending on 12S_PINASSIGNREG setting)
Note 3 0: disable clock generation
other value: SO_SCK =50 MHz / ((12S_P[8:0] +1)*2)

Notes: 1. The settings for the data length and the clock frequency (set by 12S_DL[2:0] and 12SP[8:0]
are only effective if this 1S block is configured to be the clock master. If an external device is

clock master, it determines the frequency of SCK and WS. In that case the data length is set
by the number of SCK cycles within one WS half-cycle.

2. One word always consists of the number of bits as defined in the 12S_DL field.
Example: 12S_PL=0 (32 words) and 12S_DL=0 (16 bit) will result in a page size of 64 bytes
and a total buffer size of 128 byte. (See also section 5.4.7 "Accessing the Transmit or
Receive Page Buffer” on page 81)

3. Once the prescaler value 12S_P[8:0] is set, it should not be changed while the I°S block is
operating. 12S_P[8:0] has to be set to 0 before setting a different value.
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5.4.14

12S1_RX_STATREG (0X0A00 00A4)

Bit 15 14 13 12 11 10 9 8
PAGE_ 2PAGES _ READ_
Name FULL IRQ OVF ALL_DATA INIT_DONE| Reserved | Reserved | Reserved | Reserved
R/W R R/W R/W R R R R
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
Name Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
R/W R R R R R R R R
Reset 0 0 0 0 0 0 0 0
Bit Name Function
Indicates that one complete page has been received and is ready to be read by
the CPU
15 PAGE_FULL_IRQ 0: not enough data received to fill one page
1: received data filled one, which can be read by the CPU
Indicates that a receive data overflow has happened (i.e. received data filled
14 PAGES_OVF more that two pages without any read-out by the CPU)
Indicates that still some unread data is remaining in the active read-out page
13 READ_ALL_DATA 0: still some unread data in the active read-out page
1: all data of the active read-out page is read
Indicates that the I1°S block has been initialized
12 INIT_DONE 1: Initialization completed
0: Initialization not completed
11:0 Reserved

The bits PAGE_FULL_IRQ and PAGES_OVF will generate an FPGA interrupt signal to the CPU

(FPGAINTREQG) if the register FPGAINTSELREG is set accordingly.
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5.4.15 12S1_TX_STATREG (0x0A00 00AS)

Bit 15 14 13 12 11 10 9 8
PAGE _ UNDER

Name EMPTY_IRQ RUN Reserved |INIT_DONE| PAGE_BIT Al10 A9 A8

R/W R R R

Reset 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0

Name A7 A6 A5 A4 A3 A2 Al A0

R/W

Reset 0 0 0 0 0 0 0 0
Bit Name Function

Indicates that a buffer page has been completely sent and is now ready to be
filled with new data by the CPU

1: page empty

0: page not empty (transmission still ongoing)

15 PAGE_EMPY_IRQ

Indicates a buffer page has not been refilled in time. This will result in multiple
re-send of the previous buffer data

1: underrun occurred

0: no underrun occurred

14 UNDERRUN

13 Reserved

Indicates that the I1°S block has been initialized
12 INIT_DONE 1: Initialization completed
0: Initialization not completed

Indicates which of the two pages is currently being processed by the transmis-

11 PAGE_BIT .
- sion sequencer

Address showing which data in the active-sent page is currently being proc-

10:0 | A[10:0] cssed

The bit PAGE_EMPTY will generate an FPGA interrupt signal to the CPU (FPGAINTREG) if the register
FPGAINTSELREG is set accordingly.
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This chapter explains practical usage of the startWARE-GHS-VR4133 evaluation board.

6.1 Getting Started

This chapter gives a “step-by-step” description, how to start up the board.

Note:

Check if all jumpers are in their default position
Check if all DIP switches are in their default position

Connect the startWARE-GHS-VR4133 Evaluation board with the serial cable to a host PC with
a terminal emulation program (115200 baud, 8 bit, no parity, 1 stop bit, no handshake); use the
VR4133 Debug Serial interface on CN27-2 /upper Sub-D) for this purpose

Connect the power supply to the board

Start the terminal emulation program

Operate power switch SW3 (LEDs D1 and D2 should be activated)
FPGA configuration will be done, which is indicated by LED D3
LED D6 shows that the automatically generated RTCRST is active
Push POWER button SW6 if JTAG (N-Wire) interface is disabled
LEDs D8 and D10 should be activated.

The startup sequence is different depending on the jumper setting JP23 (JTAGEN). If JTAG
(N-Wire) interface is enabled (default jumper setting), the board starts automatically
after switching on SW3. Otherwise push POWER button SW6 for starting the board.

Now the board is ready to communicate with the host PC using the S-Boot monitor program that is
described in the next chapter.

6.2 S-Boot Operation

6.2.1 Features

A simple boot monitor named SBOOT is implemented on the startWARE-GHS-VR4133 starter kit. This
monitor offers the following features:

A fast serial connection using the CPUs DSIU at 115200 Baud,

Download capabilities to SDRAM,

Download to FLASH,

Automatic, programmable start of applications available in RAM or FLASH,
A small Flash File System with simple directory structure.
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6.2.2 S-Boot Startup Message

Once the starter kit is powered up turned on, you will find this screen on the host PC.

Figure 6-1: Startup Screen

& start WARE-GHE-¥t4131 - HyperTerminal R =10 =]
File Edit Wiew Cal Trarsher  Help
D= 53] 0e| 5]
2]
HEC Bootloader [Ver. &.00,LE]@EP

Sustem Information
Top Memory addres=z: ALOBBABN
Flash base address: BLOBBOONO
Hanufacturer ID: pR180a18
Device ID: pes9ans9

e o e Ao e A e A e A e A e e A A

Press any key to enter menu, or wait for countdown
to start wvour default application!

e S W W W W e

o

o [T

Comnected 0:02:27 [Bodetect [11520008-H-1

The screen gives information about the current system configuration, please see Figure 6-1.

Remarks: 1. Version information (Example - 4.0)

2. Endianess:
LE - Little Endian,
BE - Big Endian

3. Run mode:
@ - start from Flash
* - start from RAM

4. Protection settings:
P - Protected,
N - Not protected

The running countdown can be stopped by any input. Once the countdown reaches 0, the system will
try to boot. In the first instance, it will try booting from SDRAM, if any information is available that there
is something loaded. If none is found, it continues to check for information in the FLASH memory. If
there is an application available in any of the FLASH locations, it starts this application. Please see item
‘Flowchart’ for a more detailed description of the procedure.
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6.2.3 Flash Monitor of startWARE-GHS-VR4133

When the countdown is interrupted, the SBOOT stops boot procedure and an additional screen is
shown:

Figure 6-2: startWARE-GHS-VR4133 Flash Monitor Boot Menu

& startWARE-GHS-YR4131 - Hyper Terminal . o =] |
Fie Edit Wew Csfl Transfer Help

D& 5(3| ojs| &

NEC Bootloader [Yer, &.00, LEI@P

Boot Henu

Boot from SORAM

Boot from FLASH

Clear YALID Flag in RAM

Start 53 download and execute

Start 53 download

Start binary download and execule

dizable boot sector protection

. FLASH status menu

Select the menu 1tem [any key to start default programl_

st b L

3

JConrected 0:11:54 Ao datact LLSE00 8-0-1

This is the main menu of the system and provides access to various other options of the SBOOT. The
user may manually boot from RAM or FLASH.

(1) Boot from SDRAM
SBOOQOT tries to boot from memory location last recently loaded with an application.

(2) Boot from FLASH
SBOOT tries to boot from a valid FLASH memory location available in the directory list and
marked as ‘default’ start-up.

(3) Clear VALID Flag in RAM
makes an application located in main memory unavailable for next boot process.

(4) Start S3 download and execute
implies the option to download an S-record type file and start it directly after download.

(5) Start S3 download.
Behaves like item 4, but does not automatically start the application.
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(6) Start binary download and execute.
Using this option starts a download of a raw binary file, recommended for larger images. Once this
option is invoked, the user is asked for

a) a flash memory address, where the application is downloaded to,
b) a start address of the application.
This is necessary for images providing a different entry point than the first target address is.

(7) Disable boot sector protection
is not available for the Starter Kit.

(8) FLASH status menu
opens a submenu handling the various FLASH options.

6.2.4 FLASH Options

There are several option available making the handling of the FLASH easier. Several target applications
may reside in the FLASH memory and can be managed by SBOOT.

Figure 6-3: startWARE-GHS-VR4133 Flash Menu

@ start WARE-GHS-¥R4 131 - Hyper Terminal = =0l =]
Fle Edit Wiew Cal Transfer Help

Dl 5|5] oo o

NEC Bootloader [Ver. &.00, LEIRP

I =

ash Menu

List all VYALID blocks

Invalidatle a block

Make block DEFAULT executable

Change block description

Execute program in block

. Erase entire device

Select the menu item Lany key lo relurn to main menul

f= T2, FoNT Y YRR

= — = re——

{Corrected 0: 1634 hutodetect  |11S200B-N-1 |Sonoll o8

(1) Listall VALID blocks
displays a list of applications available in the FLASH memory. The default screen looks as shown
in Figure 6-4.

(2) Invalidate a block
disables the directory entry and makes the application unavailable for the next boot process.
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®)

(4)

(®)

(6)

Make block DEFAULT executable

gives the option to boot an application from a block specified by the User. The application must
have a valid entry in the directory block structure, before it can be started by default boot process.
In the Starter Kit, the GHS target monitor, here named mon64l is the default application to start
with. Any last recently downloaded application to FLASH will automatically get the DEFAULT boot
flag. This menu entry gives the User the option to change it manually.

Change block description

of a downloaded application, if the automatically provided name is not sufficient. It is a simple text
entry to name that directory entry into a more specific description. A maximum number of 32 char-
acters is allowed here.

Execute program in block
offers the option to start any of the available applications manually.

The entire FLASH device is erased, except for the boot block. All applications are lost and the
directory entry list is emptied as well.

Figure 6-4: startWARE-GHS-VR4133 Directory List

3t er AR E-GHE- VT4 1 H - HppeerTermingl P B [= S

Fisa Cdk Yewsa Cal Tramder Haip

D) 5|3 <j| ]

HEC Bootloader [Mer. &, 88, LEIRP

Entry Address  Entey address Flags  Size Description
AR BFCOQaaR BFCARBRA v AREASEAE  SBOOT [protected)
Al BFCAG@ER BFCEAIRA =1 ARAAASSE  monfd]

press any kew to return

Wonneched 035 fitg deted (J1ERI0 ]

o,
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6.2.5 Reset Process Flow

Figure 6-5: startWARE-GHS-VR4133 Boot Flow Chart

> Reset
Init No
BCU
Yes

Relocate to
upper SDRAM
space

Default
boot?
SDRAM
valid?

No
FLASH
valid?
No

Start application

Start application

Y

Start
SBOOT
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6.2.6 SBOOT Specification

1)

2

©)

Interrupts

SBOOT does not use any interrupt. The serial units are used in polling mode only. All interrupts
are routed to addresses 0x80000000, 0x80000080, 0x80000100 and 0x80000180. It is recom-
mended that all user applications are making usage of the BEV bit, so that own interrupt handling
routines can be entered at the desired locations. The non-maskable interrupt (NMI) is treated as
ordinary reset — no special handling implemented in here.

Initialization

The caches are initialized prior to any download. A timer is not implemented. Only for the opera-
tion of SBOOT necessary peripheral units are supplied with a clock and are initialized.

Memory Usage
The memory area used by SBOOT is from ranging from OxA3FFB00O0 to OXA7FFFFFF.

The SDRAM boot flags are stored in “Top memory location’ —0x8 and 0x4. Once an application is
loaded into RAM, one address is containing the text ‘EXEC’; the other one contains the execution
address of the last recently loaded application.

SBOOT allocates the reset vector location of the VR-CPU, i.e. the FLASH block located at address
0XBFCO00000 cannot be used by any target applications. Usually, there is one more monitor
delivered with the Starter Kit — the Green Hills target monitor located at 0OXBFC80000. It is running
from FLASH memory area, which prohibits a programming of the FLASH, unless the FLASH
burning algorithm is located in SDRAM. In addition, SBOOT is protected by H/W bit, so that no
accidental erase may happen.
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6.3 Reprogramming the FPGA

Caution: The functions described in this chapter should only be used by experienced
customers. Reprogramming the FPGA in the wrong way, may damage the board.
So watch your step!

A short summary how the FPGA is reprogrammed is given below. The current FPGA content has been
developed with the Quartus Il (Rev. 3.0) tool which can be downloaded from the Altera website
(www.altera.com). This tool is capable of downloading FPGA content via JTAG with special cables that
are also available from Altera. (During development of the board the ByteBlasterlI™ cable was used.).

« Connect the startWARE-GHS-VR4133 evaluation board via the download cable to your host PC
(CN13 on the evaluation board)

* Power on the evaluation board with SW3
+ Download the FPGA code
* Power off the evaluation board with SW3

* Power on the evaluation board with SW3 and the new FPGA content.
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Appendix A Circuit Diagrams

Figure A-1: CPU (VR4133) Circuit Diagram (1/20)
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Figure A-2:

FPGA Circuit Diagram (2/20)
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Appendix A Circuit Diagrams
Figure A-3: Board Connectors and Serial Interfaces Circuit Diagram (3/20)
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Appendix A Circuit Diagrams

SDRAM Circuit Diagram (4/20)

Figure A-4:
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Appendix A Circuit Diagrams
Figure A-5;: Address + Data Buffer Circuit Diagram (5/20)

sse ou
1061 gy ANA (ot e
L o ZNasAS
681 187 I
= = 28-6'13-1'63-2T
I
TS0l %01 0 et ot
s
ZINaY IGSAS
0 = =
sz et st G
s 3 Lals 8 s
oene 5 S8 N ERTNST N
4 Jo To <Kzt '3 21 ' €T
— gy
Tifas0 1 OBOTONTYL1 | IAE '€ .
TSGR
T T T T »
=8
E ¥ e[, FAEd ¥ e[,
o 8ve 88 ) i) 57|82 88 TV
g vz w18 T wa vz w18 jt2.5)
ao ¢ o | ¢
@ vz = oa 2] ) vz = oa TV
955 we § X v we g 20 & 00
[ 1g |€0N & 20A[gT | [ 1e |€0A & ZOA[gT |
o wz B vz [2e) e wz B g )
X vz O @ XD ) &z O @ EpEs)
aw 5 eno T ve|oaw 5 s
SR we N o XO v we N o T
2] we & 18z D g we & 18z )
80 vl * 8al Ko LG 8vT > 8aT Jiel
X e a1 XD TV e 81 0T
e 2 T 6c | LD 2
oTaa v oo a1 j() 9oy TTve v oo 98T TV
asts sv1 £ 2 sat iagts) Ve sv1 B2 2 sat aals)
T—2v| 0N ZoN7T 1 T—2v|Won= ZoA[7T
(a2e] Wt vat ja2es) G2 Wt vat TV
ET X vl €at ETI WwTve vl £x:14 WD
] 5v | Evmuv 85,0 [ — | 5v | H—/MWV 85@ [ —
W 2t At W XD STV ot a1 125
TR Ty, el T T Ty et TS
Bv 2T P BT Bv 2T ® BT
_ s B =)
g g g g
ol 2 < < m\{_!m
2 2 2 2
8 2 8 8
sz | P2 ¥ 27 sz |22 B K73
[ vz saz 2] Ve oz |8ve 88z T
jranec) AL it T BT VE vz w 8 BT
aw ¢ e I sz|aw® £ ww
TR oz - om T XD ®T)vE oz = o@ [O2se)
T sve g sac 6T I W0z sve g sac W0
—Te|eon & wonfEr [Te|eon & @onfET
o e & o o e & S i
Tz oz § e ety ez e 8 cm wow
bojme £ mo M| £ we
2] e N 2] 2] we N e 20
2] we & 18 CZXD . W we & 18 T
G2 s > ear G2 ©-z'a ‘MM = EAE %0
e % at STKD 0-z'a-e Ta3a s a1 woa
s SE <Y 2w T e |L® 0w
TR o o R P =
v o o, €638 =R=
| voon” Zon7——1 . | on” ZonfT—
2] v vat BZXD 0T D e Wi vt N0530 §
T 7levt ot ®ZXD R T &1 = NS0 1
] ﬂB@V 856\«. — | . | 5v | BquV aa@\ —
] v]ovt a1 g e 02'0E'Td iM NG vt a1 NonDs 9
e Wiy, e TEXD 9020814 €1 g Wiy, ter N T T 03 et
By |PT® =arfy 8 |21 ® =yar
- yDI - 61 - - - -
- - TETE T T8
i |3 RE 3
ol 2 2 < 2 SeLs ol S
) 2 2 2 s 18 8
] g g g 88
© v9 DaASZ 44002z
4N87€ "800A 4 £°800A
S ume e oo

103

Preliminary User's Manual U16916EE2VOUMO00



Appendix A Circuit Diagrams

Figure A-6: FLASH ROM Circuit Diagram (6/20)
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Figure A-7:
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Figure A-8:
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Appendix A Circuit Diagrams

Display, Setup, DIP switch, NWIRE, CSl Interface Circuit Diagram (9/20)

Figure A-9:
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Appendix A Circuit Diagrams

Figure A-10: Ethernet Channel 1 Circuit Diagram (10/20)
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Appendix A Circuit Diagrams
Ethernet Channels 2 + 3 Circuit Diagram (11/20)

Figure A-11:

T
'
|
ot
'
o1
'
'

gl 2 S - 2 2 2 2
alosle zlozloale zlg slo 5 slo 3 ol N Spmo
% 2z Spau1saL a3 (08|
62dr F° 014 : Amm o A A
Ee Ee €€ € * ™ > HOXLTRY & IOTRITY
= v d SR feon fom oE
i, o oansz 4dooze oG 328 28 B3
- eETmoow €€ R 00N £'600A €€ RIOOAY £ 6000 20 s TW se 100 se jou sse
300
2 o4 e e ee
= 53
- T = N TN ¢ £ moon e R0
ot g I T~ s N R0
sos0e 13 neo/ulor 5 3 S NISTD % | osz08 B e = e = - -
g 3 5 DY 2| szm0 sms 180T s o fr—— BB
880 = ° o SER o NRiNd F0ONSAL AT ; 2411 £'€ ™ 00N
sogoe o meo /o & il el [¢) Y] sla
s = [y R — P53 e
: = =8 usl E il C— I 3 2
] TovaHa Tow! CoTE] Tzac ozar
are 3 Owm ' T
g o000 [ Dom
EED o oo .
2 snides e (011 (e T
om T op o
_ - 2 ) e e
o2 snu w1 T o e OB og a3 21
pigids s T su su
98-2T VOXL Y3XL *La =L
= E o AR <2 <2
5 s o B E B g
-2t g ax s £ roan
|-zt = X TITENG OO INVT
|-z s D1 s 3 a3
s 04027031007 Xa4 XL Kl
FE 10 7 03 10F3dS TaxL 2 £ €T o0A €€ 0N
&8 24077 QIO N 11 oaxL
@ SIS 11751S3718v0
ke
€€ T 00NV ezl
oe e
= = = = = = o
[, B= 5= B g g g g I
z| g 3| 3| g 5 5 3 5 L ®
s s s s s s s s s £ € T 0NV £ € T 20A0
o o o ) ° o ) o 2 © U9 1 '10193UUGD 94T 01 Pa193LL0D A O ve
glozlo slozloslo 2 glo 2 &la — 2<0-11 ' -1
gTEETS  grearears @ g% 8 8T ¢ Mﬁmwwm‘:ﬁ‘: v
e e TXada a3 e i3
e ¢ ¢ =0
€€ o0M Sa a3k R
€€ ON 00NV €8T 00N € "800A £ €T ON 20NV € "800A . 2<€3-11'00 -2 M
1D %<za -t
8zdr T 00 €
3
= Iz s oo b araa
5 . 5 T T Yoo <5 T
= Er R 2353 Nl DY) Y] frem <D staa
b B G [ oot L 22 OET)
3 5 [y e e sas1a0T IS s B0 ki ) DN
2 2 L]
B < ot b2 e DR arar | sac g | s
2 = | [€) B o VW< st e s iz
&8 &8 gL BaVAHI B0 gy z z z it 05 |1 ° ZNEss
8 8 e O (Ceew 1100 EBE (e 11 00 -EDE (e 1IN 05 |07 .
TovaHd 10w v41 93200 0w 1o 0D op B o o
oavad oo fo—— 10 - £ £ £ ETEY e Ca TR - s
-~ z oo ., ] = G TS| BT [T D
2 [t } i sug ug D s | .
eyt B sz E a “La LTI el < ea Tz
om 410321 *Sh b |
snu WXL Zumn o< | T
B NExi 55 |48 [T ova S 1
azm oo e 575 -
AL XL ee ee ee = I— 33—
™ s 3LV 0S MHDXL g 3
e TN < <
—AM ] ax NaxL R & v ¢ Tovoon ¢ s -
X TITEND OO IAVD - >
G ot alosle
o LY i T o] T 88T
sz ETDo s wa L e g8
7] 10 2a3a33ds 10 S 1 o3 et -
T 20 Z AUV ON 1T 0axL > XL £d4-1'93-2T
) ] sion i siszmo B slatia ce
=2, 1RIT0 f———l(ei 0 2 B TR § 2 S o¥]
VOVAH S0 F—— = - =28 -
e spov = = =
mmmmmw MMWMM£M vae |
g 28 ge TR N
I 2
> oo S
MSTE EON , &) ed-1 28 6|03 21 | e Pom @1e 0S|
MY IND 1 ¢ R 8 £ Ceova 1t
e . ke DI .9 BTG
5 L L g Y] Sk S
= €878 Do £ 67N 00N L eETN oM 28 se 1ou
g &t - 2o 1y *101080u60 34301 P 193uU0D K O
g = N
° 11102 5 B 2<€0-11'90 2T
slg o1 SO0 | v s = ze 1w ke e
&Ts e H H o
grs s s —(Graz ¢ won €T CEWON £ TN
91607 yo1 wms ue 1puab ig 5 5 v¥Od4 Aq pa | |0 U
e g g
O1Wd /01N dniss

|
E(
o8
¢
|
ool
g
A
usy
8

:
g

109

Preliminary User's Manual U16916EE2VOUMO00



Connectors Circuit Diagram (12/20)

Appendix A Circuit Diagrams

Figure A-12:
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Appendix A Circuit Diagrams

Figure A-13:
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Appendix A C

Figure A-14
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Figure A-17:
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Figure A-18: Silk Screen Bottom
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Figure A-20: Placement Bottom
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Appendix B Revision History

Item Date Published Document No. Comment
1 November 2003 U16916EE1VOUMO00 1st release
New FPGA contents (Rev. 3x)
2 March 2004 U16916EE2VOUMOO New functionality of PS/2 Interface

Ethernet link status interrupts implemented
Description - MAC addresses - added
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