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About this Book 
This book provides an overview and register descriptions for the On-Chip Peripheral Bus (OPB) 
Arbiter. 
 
Who Should Use This Book 
This book is for hardware, software, and application developers who need to understand the OPB 
Arbiter. 
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Chapter 1. On-Chip Peripheral Bus Arbiter (4 Master) 
 
1.1. Introduction 
The on-chip peripheral bus (OPB) arbiter is an internal 32-bit address and 32-bit data bus core 
designed for on-chip peripheral integration. This document is organized as follows: 
• OPB Arbiter Overview 
• OPB Arbiter Register Descriptions 
 
1.2. OPB Arbiter Overview 
The OPB arbiter has the following features: 
• OPB slave interface 
• OPB arbitration consisting of: 

- Control and priority registers 
- Priority register update logic 
- Arbitration logic 

• Park/Grant logic (including GrantLast register) 
• Watchdog timer 
• Arbitrates for OPB resources among up to four bus masters 
• Arbitration priorities among master devices programmable via register write 
• Optional dynamic priority reordering mode, implementing a true least recently used (LRU) 

algorithm. 
• Two optional bus parking modes for reduced access latency when no master devices are 

requesting: 
- Park on selected OPB master device (via register write) 
- Park on last OPB master which was granted OPB access 

• Compliant with the on-chip peripheral bus specification. 
Figure 1 provides a functional block diagram of the OPB arbiter. 
 

 
Figure 1. OPB Arbiter Functional Block Diagram 

 
1.3. OPB Slave Interface 
The OPB arbiter is a byte-wide slave device on the on-chip peripheral bus. Its address in the OPB 
memory map is determined by the upper twenty six most significant bits (MSb) of the OPB address 
bus. The MSb of the OPB address bus are compared to this value during valid OPB transfer cycles. 
If there is a match, the lower six least significant bits (LSb) are used to index one of the core’s 
addressable registers for read and write operations. 
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1.4. OPB Arbitration 
The arbitration section is the heart of the OPB arbiter. Arbitration is performed among up to four 
incoming request signals. One of the four possible active requests is preliminarily granted control of 
the OPB, based on the values of fields in the Priority Register (PR). 
 
The Priority Register (PR) may be set by software, and it may optionally be autonomously updated 
following every arbitration cycle. Update of the Priority Register (PR) is controlled by fields in the 
Condition Register (CR). 
 
1.5. Park/Lock Logic 
Following the arbitration logic, the preliminary Grant signals are processed to implement the OPB 
bus parking and bus locking features. The actual Grant’s out to the OPB master devices are 
registered to track current ownership of the OPB. 
If the currently granted OPB master locks the bus, other masters’ Grant signals are gated off, 
locking out arbitration of the bus. 
If no master is currently Granted, the OPB Arbiter may assert the Grant for a particular master 
(either the last one Granted or a specific master identified in the Condition Register (CR)). This is 
referred to as parking the bus on that master. Parking reduces system latency by avoiding the need 
for the parked master to perform an arbitration cycle prior to proceeding with an OPB transaction. If 
a competing, higher priority master device issues a Request, the parked Grant signal is deasserted 
and the other master’s Grant is asserted. 
 
1.6. Watchdog Timer 
The OPB arbiter contains the watchdog timer for the OPB to monitor the OPB control signals. If 
any OPB master device initiates an OPB transfer and does not receive a valid acknowledgment 
within 16 cycles, and the addressed slave device does not assert its time-out suppress signal within 
the 16 cycles, the watchdog timer will assert the OPB_timeout signal for one cycle. Each OPB 
master is responsible for responding to the timeout error signal appropriately. See On-Chip 
Peripheral Bus specification for details on timeout and time-out Suppression. 
 
1.7. Reset Considerations 
A logic “1” placed on the reset input while the clock is running causes all OPB arbiter registers to 
load their reset values. To complete the reset sequence, the reset input must be held at a logic “1” 
for a minimum of two OPB arbiter clock cycles. 
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Chapter 2. OPB Arbiter Register Descriptions 
 
The OPB arbiter contains two registers accessible through its OPB slave Interface: the Priority 
Register and the Control Register. 
The registers are accessed through normal OPB R/W operations. The registers within the arbiter are 
assigned addresses within its 64 byte space. 
Table 5 provides a summary of all OPB arbiter registers which are discussed in detail in this 
section. 
 

Table 5: OPB Arbiter Registers 
Register Name Decode(26:31) Access 
Priority Register 0x0 Read/Write 
Control Register 0x1 Read/Write 

 
2.1. Priority Register 
The four “slots” of the Priority Register hold the master IDs of the attached master devices. Each 
master’s relative priority is determined by its ID’s location within this register. For example, for the 
Priority Register default (reset) value: 00 01 10 11, master 0 has the highest priority, and master 3 
has the lowest priority. 
The values of the priority fields of the Priority Register must be unique, that is, the same master ID 
cannot be loaded into more than one field of the Priority Register. 
The Priority Register can be read via the arbiter’s slave interface, and is loaded via the slave 
interface or through the operation of dynamic priority mode. 
Figure 14 shows the Priority Register bit definitions. 
 

 
0:1 HPM High priority master ID 

Master ID of OPB master device connected to M0_request and OPB_M0Grant. 
Master ID of OPB master device connected to M1_request and OPB_M1Grant. 
Master ID of OPB master device connected to M2_request and OPB_M2Grant. 
Master ID of OPB master device connected to M3_request and OPB_M3Grant. 

2:3 MHP Medium high priority master ID 
Master ID of OPB master device connected to M0_request and OPB_M0Grant. 
Master ID of OPB master device connected to M1_request and OPB_M1Grant. 
Master ID of OPB master device connected to M2_request and OPB_M2Grant. 
Master ID of OPB master device connected to M3_request and OPB_M3Grant. 

4:5 MLP Medium low priority master ID 
Master ID of OPB master device connected to M0_request and OPB_M0Grant. 
Master ID of OPB master device connected to M1_request and OPB_M1Grant. 
Master ID of OPB master device connected to M2_request and OPB_M2Grant. 
Master ID of OPB master device connected to M3_request and OPB_M3Grant. 

6:7 LPM Low Priority Master ID 
Master ID of OPB master device connected to M0_request and OPB_M0Grant. 
Master ID of OPB master device connected to M1_request and OPB_M1Grant. 
Master ID of OPB master device connected to M2_request and OPB_M2Grant. 
Master ID of OPB master device connected to M3_request and OPB_M3Grant. 

8:31  Reserved 
Figure 14. Priority Register 

 
2.2. Control Register 
Update of the Priority Register discussed above is controlled by fields in the Control register. 
Figure 15 shows the Control Register bit definitions. 
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0 DPE Dynamic priority enable 

Dynamic priority disabled 
Dynamic priority enabled 

1 PEN Park enable 
Park disabled 
Park enabled 

2 PMN Park on master not last 
Park on master last 
Park on master not last 

3:4 PID Parked master ID 
Master ID of OPB master device connected to M0_request and OPB_M0Grant. 
Master ID of OPB master device connected to M1_request and OPB_M1Grant. 
Master ID of OPB master device connected to M2_request and OPB_M2Grant. 
Master ID of OPB master device connected to M3_request and OPB_M3Grant. 

5:31  Reserved 
Figure 15. Control Register 
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- Any and all SANYO products described or contained herein do not have specifications that can handle applications 
that require extremely high levels of reliability, such as life-support systems, aircraft’s control systems, or other 
applications whose failure can be reasonably expected to result in serious physical and/or material damage. Consult 
with your SANYO representative nearest you before using any SANYO products described or contained herein in such 
applications. 
- SANYO assumes no responsibility for equipment failures that result from using products at values that exceed, even 
momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products 
specifications of any and all SANYO products described or contained herein. 
- Specifications of any and all SANYO products described or contained herein stipulate the performance, characteristics, 
and functions of the described products in the independent state, and are not guarantees of the performance, 
characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify 
symptoms and states that cannot be evaluated in an independent device, the customer should always evaluate and test 
devices mounted in the customer’s products or equipment. 
- SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all 
semiconductor products fail with some probability. It is possible that these probabilistic failures could give rise to 
accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to 
other property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot 
occur. Such measures include but are not limited to protective circuits and error prevention circuits for safe design, 
redundant design, and structural design. 
- In the event that any or all SANYO products (including technical data, services) described or contained herein are 
controlled under any of applicable local export control laws and regulations, such products must not be exported 
without obtaining the export license from the authorities concerned in accordance with the above law. 
- No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, 
including photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior 
written permission of SANYO Electric Co., Ltd. 
- Any and all information described or contained herein are subject to change without notice due to product/technology 
improvement, etc. When designing equipment, refer to the “Delivery Specification” for the SANYO product that you 
intend to use. 
- Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for 
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied 
regarding its use or any infringements of intellectual property rights or other rights of third parties. 
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