















































































































































































































































































































































































































































reduced by 15 percent, or to 2.5 times the
MicroVAX II. If the CMCTL memory read access
was fixed at 6/3 without the second-level cache,
the CPU performance would be reduced another
10 percent, or to 2.0 times the MicroVAX II, at a
90-ns CVAX bus cycle. Therefore, the ability to
program the CMCTL memory read access time as
an integral multiple of the CPU bus cycle is a very
important feature that helps maximize the CPU
performance.

CMCTL Functions

The CMCTL was designed to integrate both the
control and data path functions required to con-
trol the data flow to and from memory.

Registers
The CMCTL contains two registers:

® A status register
s A control register

How each functions within the CMCTL and the
system is described below.

The status register is loaded with important
information when the CMCTL detects an error.
The system error-handling software uses this
information to log the error. The CMCTL has a
memory error status register that captures the
failed memory address along with the type of
memory error (bus parity error or memory error)
and error syndrome.

In ECC mode, the error syndrome is a 7-bit
encoded number. For correctable errors, this
number indicates which data bit was corrected.
In parity mode, the error syndrome has no useful
meaning.

The chip’s control register serves several func-
tions. First, the control register regulates a diag-
nostic test mode. Second, this register controls
the PMI cycle tuning. Third, memory error detec-
tion and correction can be turned on or off to
facilitate the testing of the CMCTL error-check-
ing functions and memory module RAMs by mem-
ory diagnostic software. Finally, a refresh opera-
tion can be forced for high-speed refresh testing.

Data Path

In ECC error detection mode, the data path uses a
modified Hamming code to detect double-bit
errors and to detect and correct single-bit errors.
The PMI interface has 39 signals; 32 are used for
the memory data, and 7 are the memory check
bits. In parity error detection mode, the data path

uses single-bit parity to detect memory errors.
The data path transport delay for a memory read
or write is one-half the cycle time of the CVAX
bus. This performance measure includes module-
level interconnect delay.

Memory Control

The PMI interface provides 20 signals. These sig-
nals comprise all the control strobes and memory
address signals needed to control DRAMs. A fast
memory access time is achieved by detecting a
valid memory address and starting a memory
access within 25 percent of a CVAX bus cycle
time.

The CMCTL has an integral refresh counter for
refreshing memory.

Summary

The CVAX CMCTL is the core control function of a
complete memory subsystem. The chip provides
the control for a flexible memory subsystem that
functions at CVAX bus cycles from 60 to 100 ns.
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