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Introduction

This document more explicitly defines the output interface of
the HSP50110/210EVAL board, as set by the Output
Multiplexer Control Register. The AOUT and BOUT Output
Busses are defined at the bit level and the signals that are
mapped to these bits are defined. Pinouts are given for both
the P2 and JP5 connectors. Applications for the various
signals are provided. This data was collected from both the
HSP50210 Data Sheet and the HSP50110/210EVAL User’s
Manual. The HSP50110/210EVAL User’s Manual has the
following entry for the Output Control Register:

Item 26: Output Multiplexer Control

The output multiplexer selects the signals that are routed to
the output bus of the HSP50210. In most cases, the soft
decisions are available at the MSB’s of the AOUT bus. This
allows other nodes to be monitored without disturbing the
output data. In most cases where an error detector is
brought out, it is the bottom 7 bits of the BOUT bus.
Selection 7 can be used to plot the I/Q constellation using a
logic analyzer or a pair of D/A converters.

0 - ISOFT(2:0), QSOFT(2:0), STATUS(6:0), AGC(7:1)

1 - ISOFT2, QSOFT2, MAG(7:0), STATUS6, STATUSO,
PHASE(7:0)

2 - ISOFT(2:0), QSOFT(2:0), STATUS(6:0),
FREQERR(7:1)

3 - ISOFT(2:0), QSOFT(2:0), STATUS(6:0),
GAINERR(7:1)

4 - ISOFT(2:0), QSOFT(2:0), STATUS(6:0),
BITPHERR(7:1)

5 -  ISOFT(2:0), QSOFT(2:0), STATUS(6:0),
CARPHERR(7:1)

6 - ISOFT(2:0), QSOFT(2:0), LKACC(6:0), LKCNT(6:0)
7 - ISOFT(2:0), QSOFT(2:0), IEND(7:1), QEND(7:1)
8 - RESERVED(7:0), STATUS5, STATUS6, NCOCOS9-0

NOTE: Table 1 defines the AOUT bus, while Table 2 defines the
BOUT bus.

TABLE 1. AOUT BIT DEFINITIONS

(SDEITENCJ:I[ AOUT9 | AOUT8 | AOUT7 | AOUT6 | AOUT5 | AOUT4 | AOUT3 | AOUT2 | AOUT1 | AOUTO
P2 Pins c19 A19 c18 A18 c17 A17 c16 A16 A15 c14
JP5 Pins 5 6 7 8 9 10 11 12 13 14
0000 |ISOFT2  |ISOFT1 |ISOFTO |QSOFT2 |QSOFT1 |QSOFTO |STATUS6 |STATUS5 |STATUS4 |STATUS3
0001 |ISOFT2 | QSOFT2 |MAG7 MAG6 MAG5 MAG4 MAG3 MAG2 MAG1 MAGO
0010 |ISOFT2 |ISOFT1 |ISOFTO |QSOFT2 |QSOFT1 | QSOFTO |STATUS6 |STATUS5 | STATUS4 |STATUS3
0011 |ISOFT2  |ISOFT1 |ISOFTO |QSOFT2 |QSOFT1 |QSOFTO |STATUS6 |STATUS5 |STATUS4 |STATUS3
0100 |ISOFT2  |ISOFT1 |ISOFTO |QSOFT2 |QSOFT1 |QSOFTO |STATUS6 |STATUS5 |STATUS4 |STATUS3
0101 |ISOFT2 |ISOFT1 |ISOFTO |QSOFT2 |QSOFT1 | QSOFTO |STATUS6 |STATUS5 | STATUS4 |STATUS3
0110 |ISOFT2  |ISOFT1 |ISOFTO |QSOFT2 |QSOFT1 |QSOFTO |LKACC6 |LKACC5 |LKACC4 |LKACC3
0111 |ISOFT2  |ISOFT1  |ISOFTO |QSOFT2 |QSOFT1 | QSOFTO |lend7 lend6 lend5 lend4
1000 |RSRVD7 |RSRVD6 |RSRVD5 |RSRVD4 |RSRVD3 |RSRVD2 |RSRVD1 |RSRVDO |STATUS5 |STATUS6
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TABLE 2. BOUT BIT DEFINITIONS

gILEJIEPg:rr BOUT 9 BOUT 8 BOUT 7 BOUT 6 BOUT 5 BOUT 4 BOUT 3 BOUT 2 BOUT 1 BOUT 0
P2 Pins A10 C9 A9 C8 A8 c7 A7 C6 C5 A5
JP5 Pins 17 18 19 20 21 22 23 24 25 26
0000 STATUS2 | STATUS1 STATUSO | AGC7 AGC6 AGC5 AGC4 ACG3 AGC2 AGC1
0001 STATUS6 | STATUSO | PHASE7? PHASESG PHASE5 PHASE4 PHASE3 PHASE2 PHASE1 PHASEOQ
0010 STATUS2 STATUS1 STATUSO FE7 FE6 FE5 FE4 FE3 FE2 FE1
0011 STATUS2 | STATUS1 STATUSO GE7 GE6 GE5 GE4 GE3 GE2 GE1
0100 STATUS2 STATUS1 STATUSO TE7 TE6 TES TE4 TE3 TE2 TE1
0101 STATUS2 STATUS1 STATUSO CARPE7 CARPE6 CARPE5 CARPE4 CARPE3 CARPE2 CARPE1
0110 LKACC2 LKACC1 LKACCO LKCNT6 LKCNT5S | LKCNT4 LKCNT3 LKCNT2 LKCNT1 LKCNTO
0111 lend3 lend2 lend1 Qend7 Qend6 Qend5 Qend4 Qend3 Qend2 Qend1
1000 NCOCOS9 |NCOCOS8 |NCOCOS7 |NCOCOS6 |NCOCOS5 |NCOCOS4 |NCOCOS3 |NCOCOS2 |NCOCOS1 |NCOCOSO0

NOTE: The output symbol clock used with the AOUT and BOUT busses are found on P2-C20 and JP5-29, with the associated ground found on

P2-A20 and JP5-30.

Definition of Signal Bus Names

Data Signal Busses:

ISOFT(2:0) This bus is the | channel soft decision slicer output
data, expressed in 2’'s complement format with one sign bit
(ISOFT2) and two soft decision bits.

QSOFT(2:0) This bus is the Q channel soft decision slicer
output data, expressed in 2’s complement format with one sign
bit (ISOFT2) and two soft decision bits.

IEND(7:1) This bus is the 7 MSB’s of | end symbol sample into
the soft decision slicer, in 2’'s complement format. (MSB =
lend7).

QEND(7:1) This bus is the 7 MSB’s of Q end symbol sample
into the soft decision slicer, in 2’s complement format. (MSB =
Qend7).

Status Signal Bus

STATUS(6:0) This bus contains 7 bits of demodulator status.
These bits are defined as:

STATUS 6 Carrier Tracking Loop Lock: 1 = Locked; 0 = Not
Locked.

STATUS 5 Acquisition/Tracking Indicator: 1 = Acquisition
Parameters being used by Carrier and Bit Phase Tracking
Loops; 0 = Tracking Parameters being used in Carrier and Bit
Phase Tracking Loops.

STATUS 4 Not Used.

STATUS 3 Frequency Sweep Direction: 1 = Increasing in
Frequency; 0 = Decreasing in Frequency.

STATUS 2 High Power: This bit indicates whether the AGC is
at its lower limit. 1 = AGC at lower limit; 0 = AGC above lower
limit.

STATUS 1 Low Power: This bit indicates whether the AGC is at
its upper limit. 1 = AGC above the upper limit; 0 = AGC at or
below the upper limit.

STATUS 0 Data Ready Strobe: This bit pulses high (1) for one
clock synchronous with a new signal output on OUTB6-0.

Status Signal Parameter Busses

AGC(7:1) This bus is the 7 MSB’s of the AGC Accumulator
Register. (MSB = AGC?7).

MAG (7:0) This bus is the eight bit magnitude output of the
Cartesian to Polar converter, in unsigned binary format. (MSB
= MAG7).

PHASE (7:0) This bus is the eight bit phase output of the
Cartesian to Polar converter, in unsigned binary format. (MSB
= PHASE?).

FE(7:1) This bus is the seven MSB’s of the Frequency Error
Detector Output Register, in 2’s complement format. (MSB =
FE7).

GE (7:1) This bus is the seven MSB'’s of the Gain Error (AGC)
Accumulator Register, in 2’s complement format. (MSB =
GE7).

TE (7:1) This bus is the seven MSB’s of the Bit Phase Error
Detector Output Register, in 2’s complement format. (MSB =
TE7).

CARPE (7:1) This bus is the seven MSB'’s of the Carrier
Phase Error Detector Output Register, in 2’s complement
format. (MSB = PE7).

LKACC(6:0) This bus is the seven MSB’s of the Phase Error
Accumulator Register in the Lock Detector, in unsigned offset
binary format. (MSB = LKACCG6).
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LKCNT(6:0) This bus is the seven MSB’s of the Integration
Counter in the Lock Detector, in one’s complement format.
(MSB = LKCNT®).

NCOCOS(9:0) This bus is the 10 bit two’s complement output
of the DCL NCO, in 2's complement format. (MSB =
NCOCOS?7).

Applications for the Various Output
Signals

ISOFT(2:0) and QSOFT(2:0) These signals provide a simple
interface to a FEC decoder. As the most likely to be used
output bus, these signals are included in all but one of the
programmable multiplexer output configurations.

IEND(7:1) and QEND(7:1) These signals are useful when
input to a D/A converter and displayed on an oscilloscope in
the X-Y plot. This will yield the constellation signal display with
which analog modem designers are familiar.

STATUS(6:0) These signals can be used in fault detection for
use in BIT/BITE Applications and are useful during system
debug.

AGC(7:1) This signal is useful in monitoring the AGC
operation, signal detection and Antenna Tracking Applications.
Other single bit signals are provided for direct use in external
AGC.

MAG(7:0) and PHASE(7:0) These signals are useful in signal
detection applications, where presence of a signal is
represented by a particular signal magnitude or phase.

FREQERR(7:1), GAINERR(7:1), BITPHERR(7:1), and
CARPHERR(7:1) These signals are useful in applications that
need these signals output at the symbol rate and available for
hardwiring, rather than at the processor access rate.
Configurations that use the DCL as a stand alone demodulator
and matched filter are examples of such applications.

LKACC(6:0) and LKCNT(6:0) These signals are provided for
applications which require a lock detection interface that is not
processor dependent. These signals are also useful in fault
detection in BIT/BITE Applications.

NCOCOS9-0 This signal is provided for use when the DCL is
configured as a stand alone Loop Filter and NCO. This signal
can be useful in fault detection in BIT/BITE Applications.
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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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