Pixel/Strips DSP Card Software

B. Schmid University of California, Irvine

June 22, 1995

Abstract

This document describes the DSP software, the communication protocol between the VME-CPU and the DSP card, the DSP code for the UC Santa Cruz strips Low Level card, and the DSP code for the LBL pixels Low Level card.

Introduction

The DSP cards reside in the VME crate. They are interfaced to the VMEbus. Communication between the VME-CPU and the DSP’s is established by the exchange of messages. The software is coded in C-language. Note: the code described in this document is running on the DSP.

Updates June 22, 1995

• system, strips, pixels: added section default settings

• pixels: added/deleted messages, added error codes updated description of messages, functions

• strips: added message, updated description of messages, functions

• user: updated descriptions/requirements

• system: updated descriptions

1

Contents

1 Concept 5 1.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1.2 Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1.3 Boot Process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1.4 Major DSP States, Start of Burst and End of Burst Signals . . . . . . . . . 8 1.5 Run Modes and Data Transfer . . . . . . . . . . . . . . . . . . . . . . . . . 9 1.6 DSP Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 2 System Code 17 2.1 List of System Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 2.2 Definitions of System action id . . . . . . . . . . . . . . . . . . . . . . . . . 21 2.3 Definitions of System Flags . . . . . . . . . . . . . . . . . . . . . . . . . . 22 2.4 Definitions of System Error and Response Codes . . . . . . . . . . . . . . . 25 2.5 System Default Settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 2.6 Definitions of Base Addresses, External Pointers and Variables . . . . . . . 26 2.6.1 Base Addresses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 2.6.2 Globally Defined Pointers . . . . . . . . . . . . . . . . . . . . . . . 27 2.6.3 Globally Defined Variables . . . . . . . . . . . . . . . . . . . . . . . 27 2.7 System Ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 2.7.1 Bit Definitions for Control of DAC’s and LED’s . . . . . . . . . . . 29 2.7.2 Bit Definitions for Trigger Control and Status Ports . . . . . . . . . 29 2.8 List of System Service Functions . . . . . . . . . . . . . . . . . . . . . . . . 30 2.9 Description of System Service Functions, Alphabetical List . . . . . . . . . 32 2.10 List of System Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 2.11 Description of System Functions, Alphabetical List . . . . . . . . . . . . . 41

3 User Code 47 3.1 Memory Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 3.2 User Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 3.2.1 User Messages VME → DSP, Dispatcher . . . . . . . . . . . . . . . 48 3.2.2 User Messages DSP → VME . . . . . . . . . . . . . . . . . . . . . . 50 3.3 Memory Organization, Data Section . . . . . . . . . . . . . . . . . . . . . . 50 3.4 Low Level Card (LL) Input and Output Ports . . . . . . . . . . . . . . . . 52 3.5 Setup and Initializations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 3.6 Data Collecting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 3.7 Data Reporting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 3.8 Flags, Error and Response Codes, LED’s . . . . . . . . . . . . . . . . . . . 57 3.9 List of General User Functions . . . . . . . . . . . . . . . . . . . . . . . . . 58

4 Strips User Code 60 4.1 Organization of Data Buffer in Memory . . . . . . . . . . . . . . . . . . . . 60 4.2 List of Strips Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 4.3 Definitions of action id . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 4.4 Definitions of Error and Response Codes . . . . . . . . . . . . . . . . . . . 65 4.5 Strips Default Settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 4.6 Data Format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 4.7 Strips Low Level Card (SLL) Input and Output Ports . . . . . . . . . . . . 70 4.8 List of Strips User Functions . . . . . . . . . . . . . . . . . . . . . . . . . . 71 4.9 Description of Strips User Functions, Alphabetical List . . . . . . . . . . . 75

5 Pixel User Code 79 5.1 Organization of Data Buffer in Memory . . . . . . . . . . . . . . . . . . . . 79 5.2 List of Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 5.3 Definitions of action id . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

5.4 Definitions of Error and Response Codes . . . . . . . . . . . . . . . . . . . 81 5.5 Pixels Default Settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 5.6 Data Format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 5.7 Pixels Low Level Card (PLL) Input and Output Ports . . . . . . . . . . . 86 5.8 List of Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 5.9 Description of Pixel User Functions, Alphabetical List . . . . . . . . . . . . 91

A Instructions for Developing DSP Code on the UCI Sun 93

B Code Listings 96 B.1 System Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 B.2 General User Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 B.3 Strips User Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 B.4 Pixel User Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 Index 97