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COP400 SERIAL SIO REGISTER

The general operation of the SIO port is treated in the
COP400 data sheet. A more detailed look at the internal
circuity, as well as software debug, will be presented in this
brief.

LOGICAL OPERATION

It is important to examine the logical diagram of the SIO and
SK circuitry to fully understand the operation of this 1/0 port.
The output at SK is a function of SYNC, ENg, CARRY, and
the XAS instruction.

If CARRY had been set and propagated to the SKL latch by
the execution of an XAS instruction, SYNC is enabled to SK
and can only be overridden by ENg. Trouble could arise if
the user changes the state of ENg without paying close at-
tention to the state of the latch in the SK circuit.

If the latch was set to a logical high and the SIO register
enabled as a binary counter, SK is driven high. From this
state, if the SIO register is enabled as a serial shift register,
SK will output the SYNC pulse immediately, without any in-
tervening XAS instruction.

Logical Diagram of SK Circuit
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SOFTWARE DEBUG OF SERIAL REGISTER FUNCTIONS

In order to understand the method of software debug when
dealing with the SIO register, one must first become familiar
with the method in which the COPS™ Product Develop-
ment System (PDS) BREAKPOINT and TRACE operations
are carried out. Once these operations are explained, the
difficulties which could arise when interrogating the status of
the SIO register should become apparent.

SERIAL OUT DURING BREAKPOINT

When the PDS BREAKPOINTS, the COPS user program ex-
ecution is stopped and execution of a monitor-type program,
within the COP device is started. At no time does the COP
part “idle”. The monitor program loads the development
system with the information contained in the COP registers.

Note also that single-step is simply a BREAKPOINT on ev-
ery instruction.

If the COP chip is BREAKPOINTed while a serial function is
in progress, the contents of the SIO register will be de-
stroyed. By the time the monitor program dumps the SIO
register to the PDS, the contents of the SIO register will
have been written over by clocking in Sl. To inspect the SIO
register using BREAKPOINT an XAS must be executed prior
to BREAKPOINT, therefore the SIO register will be saved in
the accumulator.

An even more severe consequence is that the monitor pro-
gram executes an XAS instruction to get the contents of the
SIO register to the PDS. Therefore the SK Latch is depen-
dent on the state of the CARRY prior to the BREAKPOINT.
In order to guarantee the integrity of the SIO register one
must carefully choose the position of the BREAKPOINT ad-
dress.

As can be seen, it is impossible to single-step or BREAK-
POINT through a serial operation in the SIO register.

SERIAL OUT DURING TRACE

In the TRACE mode, the user’s program execution is never
stopped. This mode is a real-time description of the program
counter and the external event lines, therefore the four ex-
ternal event lines can be used as logic analyzers to monitor
the state of any input or output on the COPS device. The
external event lines must be tied to the I/0 which is to be
monitored. The state of these I/0 (External Event lines) is
displayed along with the TRACE information. The safest
way to monitor the real-time state of SO is to use the
TRACE function in conjunction with the External Event lines.

BINARY COUNTER DURING BREAKPOINT

Since the COPS chip is executing a Monitor Program during
BREAKPOINT the SIO register is still active. In the Binary
Counter mode SIO register will decrement on every nega-
tive transition of the Sl line providing the pulse stays low for
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at least two instruction cycles. However, if the pulse on SI
occurs when the monitor is interrogating the SIO register, an
erroneous situation may occur.

GENERAL

During a BREAKPOINT operation data is transmitted to the
PDS over the SKIP output on the COP402.

Notice that the D register is not contained in the Auto-Print
options. The reason for this is that the contents of D cannot
be read via COP software. These may be monitored by the
External Event lines in the trace mode.

LIFE SUPPORT POLICY

TEMPORARY STORAGE

It is sometimes desirable to temporarily store the value of
the accumulator. This can be done by designating a RAM
digit and doing an exchange operation. If the user can as-
sure that the SIO register is in the binary counter mode and
that Sl is at a constant state, the SIO register may be used
as a temporary storage location. This is advantageous be-
cause the storage and retrieval is accomplished by the sin-
gle byte XAS instruction and does not require the use of a
RAM digit.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.
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