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IMPORTANT NOTICES 

Texas Instruments reserves the right to make changes at any time to improve design and to supply the best possible product for the 

spectrum of users. 

The TMS7000 Family Microarchitecture User's Guide (MP #0611 is printed in the United States of America and is copyrighted by 

Texas Instruments Incorporated. All rights reserved. No part of these publications may be reproduced in any manner including 

storage in a retrieval system or transmittal via electronic means, or other reproduction in any form or any method (electronic, 

mechanical, photocopying, recording, or otherwise) without prior written permission of Texas Instruments Incorporated. 

Information contained in these publications is believed to be accurate and reliable. However, responsibility is neither assumed for its 

use nor for any infringement of patents or rights of others that may result from its use. No license is granted by implication or other-

wise under any patent or patent right of Texas Instruments or others. 
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SECTION 1 

INTRODUCTION 

1.1 	GENERAL INFORMATION 

The Texas Instruments TMS7000 Family of single-chip microcomputers is based around a microprogrammable Central 
Processing Unit (CPU), which can be interfaced to combinations of on-chip RAM, ROM, and I/O circuitry to provide a 
powerful family of single-chip microcomputers. The TMS7000 CPU implements a 64K byte logical address space and in-
terfaces with I/O registers, timer circuit controls, and other useful on-chip functions by referencing certain addresses 
within the address space. 

This document contains a description of the internal architecture of the TMS7000. It describes primarily the operation of 
CPU; the memory and on-chip I/O circuitry may vary among the TMS7000 family members, and will be described in the 
documentation for those individual devices. This document is intended to present information regarding the internal 
architecture of the TMS7000 family necessary for microcoding these devices. A symbolic microinstruction assembler 
called MICASM is provided for assembling microcode instruction mnemonics. This assembler is described in the TMS7000 
Microassembler User's Guide. 

Other information relating to the TMS7000 Family of microcomputers is contained in the following documents: 

• TMS7000 8-Bit Microcomputer Data Manual (MP #008A) 

• TMS7000 Assembly Language Programmer's Guide IMP #916) 

• TMS7000 Microassembler User's Guide IMP #4571 

• TMS7000 Microcode Development Guide (MP #4581 

• TMS7000 Microprogrammer's Reference Card (MP #4591 

The standard instruction set executed by the TMS7000 Family is described in the TMS7000 Assembly Language Pro-
grammer's Guide. Internally, the TMS7000 is a microprogrammed processor, whose operation is controlled by a sequence 
of microinstructions. The internal microprogram is stored in the CPU in the Control ROM, or CROM. Each microinstruction 
in the microprogram has the same format, consisting of bit fields which control the following operations: 

• The gating of microregisters onto internal buses 

• The operation of the internal Arithmetic Logic Unit (ALU) 

• The appropriate shifting of the ALU results 

• The gating of ALU results back into microregisters 

• The memory controls to on-chip and off-chip memory 

• The next microinstruction to be executed. 

This format is called a horizontal microinstruction format, because every component of the microarchitecture is controlled 
by a single microinstruction word. Such an organization permits a high degree of parallelism in the operation of the micro-

arch itectu re. 

1.2 	INITIAL FAMILY MEMBERS 

The TMS7000, TMS7020, and TMS7040 are the initial members of the TMS7000 8-bit Microcomputer Family. The 
TMS7020 provides 128 bytes of RAM, 2K bytes of ROM, and four 8-bit I/O ports. The TMS7040 provides the same 128 
bytes of RAM but contains 4K bytes of ROM. The TMS7000 is identical to the TMS7020 /7040, but it has no on-chip 
ROM. Throughout this document, TMS7000 will in general refer to any member of the TMS7000 family, unless explicitly 
stated otherwise. 
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