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Introduction

This Application Note will provide additional information on
interfacing the DCL Lock Detector circuitry. The primary
purpose of this Application Note is to answer some
commonly asked questions about the DCL Lock detector.

Question #1: What is the process for reading values from
the Lock Detector in the HSP502107?

Question #2: What is the process for writing values to the
Lock Detector in the HSP502107?

Question #3: What is the relationship between the
processor clock and CLK of the DCL? Do
they need to be synchronized?

Answers to Questions 1 and 2:

The first two questions require a more detailed description of
the hardware DCL processor to Lock Detector interface.
Figure 1 provides the necessary detail for understanding the
location of the registers, the register addresses, the
partitioning into read and write registers and the destination
addresses for the write CO-7 contents. It may also be helpful
to have a copy of the DQT/DCL detailed Block Diagram on
hand to understand how this Lock Detection Circuitry fits into
the larger picture of the HSP50210.

Answer to Question 3:

There is no requirement for the processor clock to be
synchronous to the CLK driving the DCL. On our evaluation
board, there are two crystal oscillators: a 40MHz one for
CLK and an 8MHz one for the processor clock. All of the
Timing Diagrams shown in the HSP50210 Data Sheet
(Figures 19-22) are only representative since making the
processor an asynchronous clock that is much slower than
CLK complicates conveying the waveform idea.

Two things to remember:

1. Compliance to the timing detailed in Figure 25 of the Data
Sheet is required at all times.

2. The clock of the processor is usually significantly slower
than CLK, allowing for a second CLK edge to comply with
the waveform requirements when the compliance is not
met with the first CLK edge.

Lock Detection Control Modes

There are two control modes in which you could choose to
operate the DCL acquisition and tracking circuitry:

1. The Internal State Machine Control mode.
2. The Microprocessor Control mode.

Selection of the Lock Detector mode is made in Destination
Address = 23, bit 4.

0 = Processor Control mode; 1 = Internal State Machine
Control mode

The requirements for interfacing with the Lock Detector are
different for each mode. The Internal State Machine mode
allows the internal circuitry of the DCL to control the
declaration of lock function. The Microprocessor Control
mode allows a microprocessor access to all of the necessary
parameters to perform the “Declaration of Lock” function.
Additionally, the LKINT (Lock Detector Interrupt - pin 52)
signal can be used to streamline the “read the lock detector”
sequence. On the evaluation board, a jumper via JP6 pin 1
and 2 connects the LKDETINT signal to the on-board
microprocessor IRQB input for implementing this function.

The “Declaration of Lock” function involves integration of
Carrier Phase Error, False Lock (or Frequency Error) and
Gain Error. Because of this integration process, Lock
Detection will require that these error accumulators be
initialized (or reset), started, monitored, halted (or identified
as halted) and read. The sequence can then be repeated. A
dwell counter and an integration counter control when and
how long the error accumulators run. The dwell counter
holds off the lock integration counter for a programmed
number of integration cycles. The integration counter
controls the number of Phase Error samples accumulated in
the lock accumulator. These functional items are found in the
Lock Detector block of the HSP50210 Block Diagram.

The Internal State Machine Mode

Figure 16 of the HSP50210 Data Sheet describes in detail
the Internal State Machine implementation in the DCL. The
processor control command sequence required for this
mode is:

1. Initialize the Lock Detector; Reset the Integration Counter.
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FIGURE 1. A CONCEPTUAL BLOCK DIAGRAM OF THE READ/WRITE MICROPROCESSOR INTERFACE
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—>» 1 DATA PATH CONFIGURATION

—» 2. POWER DETECT THRESHOLD REGISTER
— > 3. AGC LOOP PARAMETERS

—» 4. CARRIER PHASE ERROR DETECTOR
—» 5. FREQUENCY DETECTOR

—» 6. FREQUENCY ERROR DETECTOR
—» 7. CARRIER LOOP FILTER CONTROL #1
— > 8. CARRIER LOOP FILTER CONTROL #2
— > 9. CARRIER LOOP FILTER UPPER LIMIT

—» 10. CARRIER LOOP FILTER LOWER LIMIT

CARRIER ACQUISITION LOOP FILTER GAINS

— > 12. CARRIER TRACKING LOOP FILTER GAINS

— > 13. FREQUENCY SEEP/AFC LOOP CONTROL

—» 14. CARRIER LAG ACCUMULATOR INITIALIZATION

—» 15.  SYMBOL TRACKING LOOP CONFIGURATION

— > 16. SYMBOL TRACKING LOOP FILTER UPPER LIMIT

— > 17. SYMBOL TRACKING LOOP FILTER LOWER LIMIT

—» 18. SYMBOL TRACKING LOOP FILTER GAINS: ACQUISITION

—» 19. SYMBOL TRACKING LOOP FILTER GAINS: TRACKING

—» 20. SYMBOL TRACKING LOOP FILTER LAG ACCUMULATOR INITIALIZATION

LOCK DETECTOR CONFIGURATION

E—— 22: LOCAL ACCUMULATOR PRE-LOADS
—» 23. FALSE LOCK ACCUMULATOR PRE-LOADS

—» 24. ACQ/TRK CONTROL

—» 25. HALT LOCK DETECTOR FOR READING

—» 26. RESTART LOCK DETECTOR

—» 27. SOFT DECISION SLICER CONFIGURATION

—» 28. SERIAL OUTPUT CONFIGURATION OUTPUT SELECTOR CONFIGURATION
—>» 29. UPDATE READ REGISTER —» TO PAGE 1

— 30. INITIALIZE LOCK DETECTOR (1P CONTROL MODE)

NOTES:

1. The prefix W indicates that a rising edge of WR is required to load the contents (C0-7) of the addressed requestor (A0-2).

2. The prefix R indicates that a low assertion of RD is required to load the contents (C0-7) of the addressed register (A0-2. The contents will be

available on the first rising edge of CLK after RD is asserted low.

WRITE DATA DESTINATIONS

2. Start the Lock Detector.
3. Stop the Lock Detector.
4. Monitor the Lock Status Bit.

Note that on the write commands (steps 1-3), the C0-7 values
will become valid processor clock edges and on the read
commands (step 4), the CO-7 values will become valid on the
CLK rising edges. The RD, WR and A0-2 signals are always
synchronous to the processor clock edges.

The Processor Control Mode

The Processor Control Mode allows a designer the ability to
implement a design unique “Lock Declaration” function. The
primary difference between this mode and the State Machine
mode is in the way the error accumulators work. In the
Processor Mode, the error integration process stops after
every integration, rather than continuing into another
integration cycle. This allows the processor to take advantage
of the LKINT signal to streamline the process of knowing when
the error accumulators are finished an integration cycle and
can be read. Thus, there are two ways to operate in the
Processor Mode:

1. Using the LKINT signal as an interrupt for recognizing the
end of an integration cycle.

2. Reading the internal status bit SR-7 to determine the inte-
gration cycle state.

LKINT Interrupt Driven Operation

With the LKINT Interrupt Driven technique, the processor
command sequence is:

. Initialize the Lock Detector; Reset the Integration Counter.
. Start the Lock Detector.

. Set the Read Address for a Phase Error or Gain Error Read.
. Read the Lock Detector Error MSByte.

. Read the Lock Detector Error LSByte.

. Processor uses Application Specific Lock Declaration Logic
on Values (Note).

7. Restart the Lock Detector.
NOTE: This step does not involve writing to the DCL.
Figure 22 of the HSP50210 Data Sheet details the timing
waveforms required to implement this processor command
sequence. Note that on the write commands (steps 1-3, 7), the
CO0-7 values will become valid on the processor clock edges
and on the read commands (steps 4-5), the C0-7 values will
become valid on the CLK rising edges. The RD, WR and A0-2
signals are always synchronous to the processor clock edges.
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Processor Read Status Driven Operation

With the Processor Read Status Driven technique, the
processor command sequence is:

© N OA WM

9.
10.

. Initialize the Lock Detector; Reset the Integration Counter.
. Start the Lock Detector.
. Halt the Lock Detector at end of cycle.

Set the Read Address for Phase Error or Gain Error Read.

. Read (Monitor) the Internal Status (SR-7).

. Read the Lock Detector Error MSByte.

. Read the Lock Detector Error LSByte.

. Processor uses Application Specific Lock Declaration Logic

on Values (Note).
Monitor the Lock Status Bit.
Restart the Lock Detector.

NOTE: This step does not involve writing to the DCL.

Figure 21 of the HSP50210 Data Sheet details the timing
waveforms required to implement this processor command
sequence. Note that on the write commands (steps 1-4, 10),
the CO-7 values will become valid on the processor clock
edges and on the read commands (steps 5-7, 9), the C0-7
values will become valid on the CLK rising edges. The RD, WR
and A0-2 signals are always synchronous to the processor
clock edges.
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or
arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); larg: le corr { i ; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause
serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’'s manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and

sufficiently investi i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or

transactions.

o

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who di

party in advance of the contents and conditions set forth in this document.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

butes, disposes of, or of ise sells or transfers the product to a third party, to notify such third
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