I

MEMOREX 7100

SYSTEM REFERENCE MANUAL

7/19/72

MEMOREX CONFIDENTIAL






CONTENTS: This Memorex 7100 System Reference Manual contains the

following papers authored by the members of the 7100 Design Team:

INTRODUCTION

SYSTEM ARCHITECTURE

CPU ARCHITECTURE AND MiCRO-PROGRAMMING
CPU LOGIC DESIGN

MEMORY SYSTEM

SYSTEM CONTROL AND DISPLAY PANEL
1/0 SYSTEM

PHYSICAL DESCRIPTION

POWER SUPPLY

OPSYS1 EMULATION PACKAGE

MRX30 EMULATION AND PERFORMANCE

- MRX30 PHASE "0" COST ESTIMATE

. Gregory

. Miller

. Conway

. Yee, R. Stallman
. Peterson

. Hemel

. Hoehnle, R. Holland,
. Pesavento

. Gregory

. Ewart

. Chueh, R. Hoehnle
. Miller

. Gregory



MEMOREX 7100

INTRODUCTION

M. GREGORY

7/19/72

MEMOREX CONFIDENTIAL



‘ : - !
The Memorex 7100 System is the result of a three month design

effort by the 7100 Design Team. The primary charter given the
team was to "design a processor building block which could be
economically used across a variety of product lines".

The primary design parameter was cost. The cost must be Tow
enough so that the processor can be used in several market
applications. However, performance of the 7100 System when

used as a MRX30 is required to equal an IBM System/3. Thus the
design centered around developing a minimum cost CPU which would
enable the 7100 System to have the required performance.

The 7100 CPU is an inexpensive micro-programmed processor which
gives the 7100 System the required performance. It has been
tailored to operate in a communications oriented environment,
and may be used in non-programmable applications as well as
programmable ones. It contains the hardware necessary to
operate under OPSYS1, thus giving the 7100 System upward compat-
ibility with the MRX40 and MRX50 when used as a general purpose
sma]i commercial batch system.

The 7100 System design is based on implementation in T2L logic.
The use of MOS-LSI for various components of the system is under
investigation.

This Memorex 7100 System Reference Manual is a collection of
papers by the members of the 7100 Design Team which give a
detailed description of the components of the 7100 System.
Included are detailed analyses of system performance and cost.
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The 7100 system consists‘of four separate subsystems, the;CPU,
| Control and Display (C&D), Memory, and 1/0 (See Figure 1). The
CPU is a microprogrammed general purpose processor using a 16 bit
microinstruction word. It'has a 16 bit data path for 2's complement
binary arithmetic, and several special purpose and general purpose
registers. The C&D subsystem is the panel lights and switcnes used to
ranually control and monitor the system. The memory subsystem consists
of a maximum of 32768°16 bit words of MOS-LSI storage. The memory may be
referenced on either a word or byte basis. The I/0 subsystem consists
of a number of device adapters logically integral with the CPU, each
of which may control one or more I/0 devices. These I/0 adapters .
may access memory directly without going through the CPU. Each of these

component subsystems is described in detail elsewhere.

These subsystems are interconnected via two independent data paths, the
memory bus.and the micro bus. In addition, an interrupt system connects
the I/0 subsystem with the CPU. The purpose of this section is to
describe in general the interaction of the subsections via these busses

and control lines, and to discuss the overall 7100 system timing.

THE MEMORY BUS

The memory bus is the path whereby the elements of the system (the CPU
and the various I/0 adapters) can access the memory subsystem. The
interface to the memory bus is described in detail in the memory sub-

system writeup.

Since several elements may desire concurrent access to memory, these

elements may not access memory directly, but rather must request that
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access firstJhe memory bus controls access to memory on % fixed priority
basis. Since each element cannot control when access to hemory is
granted,the memory bus provides controls back to the e]eménts that
indicate both when access has been granted, and when the requested

operation is complete.

THE MICRO BUS

The micro bus connects the C&D and I/0 subsystems with the CPU. It
provides a direct data and control path-between those two subsystems
and the CPU. The relﬁtionship between the CPU and C&D subsystem is
rather special and is described in detail in the C&D writeup. It is
sufficient to say that the C&D subsystem is permitted some degree of

control over the CPU and the microbus.

The interface between the I/0 subsystem and the microbus is described

in the I/0 writeup. To each of the device adapters, the microbus appears
as an 8 bit address bus, a 16 bit data bus, and read and write control
lTines. There are no interlocking signal sequences nor any bus control
lines returning from the device adapters-to the CPU. The CPU retains
complete control over the micro bus at all times. The device adapters

use the system clock to control their bus operations.

Within the CPU the micro bus becomes the internal CPU microbus.
Operations over the microbus to the I/Q subsystem are the same as
operations between the internal components in the CPU. Indeed, the
CPU contains sets of registers that, for microprogram purposes, may

be dedicated to the individuai I/0 adapters.



The general register address space within the CPU admits of 256 addresses.
These may be viewed as 16 groups of 16 registers each. (16 column
addresses X 16 row addresses). There are not actually 256 registers

in the CPU., Those addresses that have no associated registers become

operations directed to the I/0 subsystem.

The 8 bit register address is formed of two compoﬁents. The 4 low order
bits (row address) reference one of the 16 registers within a group,

and arise directly from a microinstruction. The 4 high order bits (column
address) reference a register group, and arise from either the X (extended

register pointer) register or the P (priority interrupt) register of the

THE INTERRUPT SYSTEM

The priority interrupt system consists of an interrupt request Tine for
each device adapter. These lines enter the CPU where a priority encoder
encodes thg address of the highest priority device adapter whose request
line is active. This address is loaded into the P (priority interrupt)
register under micropgogram control. Since P also controls the register
addressing this action also permits the CPU to direct I/0 operations

at the interrupting device adapter. The column address recognized by

a device adapter must correspond to its interrupt request line.

SYSTEM TIMING

The basic clock that is used throughout the system is a 400 nanosecond

. clock. This clock is available to all subsystems within the 7100.

Within the CPU this clock is used for microcycle timing. It is the

time required to execute one microinstruction.

The memory subsystem works on a 1.2 microsecond cycle time. This
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1.2 microsegond cycle represents 3 system clock times. The memory

-

may start on any system clock pulse.

The system clock is also sent to the device adapters that comprise the
I/0 subsystem. It may there be used in any way the adapter desires.
It must be used to control information passing between the CPU and tte

adapter via the microbus.



7100 SYSTEM SPECIFICATICNS

MEMORY SIZE

MEMORY WORD SIZE
MEMORY SPEED

DIRECT MEMORY ACCESS
DMA TRANSFER RATE
MEMORY TYPE

PROCESSOR CYCLE TIME
PROCESSOR REGISTER FILE
MICRO-INSTRUCTION WORD
PROCESSOR TECHNOLOGY
1/0 SYSTEM

1/0 CONTROL UNITS
INTEGRATED ADAPTERS
DEVICE ADDRESSING

170 TRANSFER RATE

Up to 64K bytes
(128K bytes with option)
16 bits + 2 Parity bits
1.2us cycle

.Bus access
Yes, up to 7 modules
750K bytes/sec.
MOS-LSI (2048 bit chips)

400 ns

"16-16 bit registers

16 bits
T2L Series 74

Direct & DMA
7 max
Yes, up to 7

Through register file
30KB direct, 750KB DMA



