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About this Manual

Conventions Used

Screen Instructions

Many Gryphon100 screens are shown throughout the manual. The screens are shown as
Windows images of the LCD Display on the Gryphon. There are callouts on the left and
right sides and lines pointing to specific features. The callouts indicate features and
controls that are normally not explained in the step by step instructions for the screen.

Gryphon @

BS1 BitRate 1000007 e s

BitLock  Lock i L

FimLock  Lock BS2

| _— | Callout
BS2 BitRate: 1000007
—— o=
Bit Lock Lock \\). )
FimLock  Lock
Ver. 1.0,0.2 DLL Ver. 2.2.1.2

Caution Notes

& The caution sign is used throughout the manual to help clarify operational
<_ 7 procedures and result from operations that may not be intuitively clear. The intent
is to save the user time and eliminate frustration during the setup and operation of
the Gryphon100 system.

Special Features

Special features are advanced options that the Ulyssix engineers have developed to

help customers solve complex problems, minimize setup problems, help in
troubleshooting and bring PCM equipment to the forefront in technology. Special
features are indicated throughout the manual by the light bulb icon.

Menus Paths

Menus are a set of hierarchal commands used to open windows or perform commands.
Using menus usually consist of a multi-step process of selecting the top-level menu, then
its sub-menu and possibly sub-sub-menus. The multi-step menu process is used
throughout the Gryphon100 software and throughout this manual and is referred to as the
menu path. All references to menu paths are indicated by Bold Italic text and each step is
separated by the back-slash character “\”.
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Chapter 1 Introduction

1.1 Overview

The Gryphon100 Multiple Bit Synchronizer/Frame Synchronizer System is a fully integrated
chassis solution that may be configured with either two or four bit synchronizers and frame
synchronizers with an internal an IRIG time code reader. The Gryphon100 system utilizes the
Ulyssix TarsusHS-02 Dual Bit Synchronizer/Frame Synchronizer w/ IRIG time code reader
product which is a state-of-the-art Digital Signal Processing (DSP) based PCM processor
board. The chassis is a 2U rack-mount system containing a LCD graphic display and
integrated keypad with an advanced computer board running an embedded operating system.

The Gryphon100 archives frame synced data from each channel to an external memory drive
via the USB ports. The internal IRIG time code reader time stamps the archived data at the
beginning of each minor frame for enhanced post-processing analysis.

The Gryphon100 system can be controlled via integrated keypad or via RS232 or ethernet
connection to a host computer. The Gryphon100’s main graphic display allows for easy
viewing of the bit sync lock and bit rate indicators for all the bit syncs per chassis. There are
also bright LEDs for to indicate Bit Lock, Frame Lock and Sub Frame Lock for all channels
contained in the chassis. The graphical indicators for the bit synchronizers are synchronized
eye diagrams and input digital oscilloscopes.

All firmware upgrades to the internal TarsusHS-02 board is done via USB ports using
proprietary Ulyssix utility which is included with the Gryphon100 system.

Bit Synchronizer Features:

* Full Bit Sync design using all DSP filter algorithms in FPGA technology for maximum
performance capability.

* Accepts IRIG PCM code types including: NRZ-L/M/S, RNRZ-L, RZ, Bi-® L/M/S

* Bit Sync programmable input rates from 1 bps up to 32 Mbps for NRZ-L/M/S, RNRZ-L, RZ
and 1 bps to 16 Mbps for other code types

» Internal IRIG time code reader for time codes A, B, G, and NASA36

* Less than 1 dB theoretical bit sync BER performance

* PCM encoder output capability for IRIG code types

 Second PCM encoder output has external selectable input for use with decryptor interfaces

Frame Synchronizer and System Features

» Supports all IRIG Class II 16 to 33-bit frame synchronizer patterns

» User programmable sync search/check/lock output display strategies

« Minor frame lengths up to 224 bits with up to 1024 sub frames

* Programmable number of frame sync bit slips and allowable sync bit errors

* User friendly setup using face mounted keypad or through RS232 / Ethernet connection to
computer running Windows

* Fully integrated 2U rackmount chassis solution including display and keypad
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Specifications

Bit Synchronizer Input Specifications

* Number of Bit Syncs
* Input Source
* Input Data Rate

* Input Impedance

* IRIG Time Code Reader

* Maximum Safe Input

* Input Signal Level

* DC Input Level

* Input PCM Code Types Modes

* Derandomizer Input
* Input Polarity

Two or four fully independent inputs per bit sync

Single ended or differential inputs, per bit sync

Bit Sync programmable input tunable rates from 1 bps to
32 Mbps for NRZ-L/M/S, RNRZ-L and 1 bps to 16 Mbps
for the other code types (optional versions)
Hi-Z/75Q/50Q, single ended input, program selectable
Accepts IRIG time codes A, B, G and NASA36
+35VDC

75 mVp-p to 10 Vp-p

+/-5VDC

NRZ-L/M/S, RNRZ-L, RZ, Bi-® L/M/S program
selectable (consult factory for other code types)

RNRZ 11/15, forward/reverse, program selectable
Normal or inverted, program selectable

Bit Synchronizer Data Specifications

* Loop Bandwidth

* Data Acquisition Rate
« Data Tracking Range
* Bit Error Probability

0.05% to 3.0%, depending on the programmed bit rate
0.01% to 8.0% depending on the programmed bit rate
+/-5 times of the programmed loop bandwidth

Less than 1 dB theoretical bit sync BER performance

Bit Synchronizer Output Specifications

* Number of Outputs

* Clock Output

* Output Signal Levels

* PCM Encoder Output

* PCM Encoder Code Types

* PCM Encoder 2 Input Selection

* Output Polarity

Frame Synchronizer Specifications

* Input Data Rate
* Input Signals

* Minor Frame Length
* Major Frame Length
* Frame Sync Pattern

* Frame Sync Strategy

2 per bit sync with independent PCM code encoders

0°, 90°, 180°, 270°, program selectable per output

TTL Level driven and RS-422 differential

TTL Level driven and RS-422 differential

NRZ-L/M/S, RNRZ-L, RZ, Bi-® L/M/S, or RNRZ 11/15,
program selectable

Internal Bit Sync or excepts an external NRZ-L input
signal

Normal or inverted, program selectable

32 Mbps for NRZ-L/M/S, RNRZ-L and 1 bps to 16 Mbps
for the other code types

Direct from the internal Bit Sync or NRZ-L data and
clock input

Up to 16,777,216

1 to 1024 minor frames per major frame

16 to 33 bits

Search-Check-Lock, programmable counts per state
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* Sub Frame Sync

* Sync Error Tolerance
* Sync Slip Window

* Frame Sync Archive

System Specifications
* Processing

* Memory
* Operating System

* Display

* [nput

* Dimensions

* Ethernet

* Power

* Temperature Range

Ordering Information
* Gryphon102

* Gryphon104

Warranty

FCC or SFID

0 to 31 bits, program selectable

0 to 9999 bits, program selectable

Archive each stream to external memory via USB port

Single Board Processor with minimum 32 GB Flash
Drive (no storage capability)

8 GB minimum RAM

Custom Ulyssix operating system with TCP/IP, USB and
RS232 Interfaces

240 x 64 Graphic LCD Display

Integrated 24 button keypad

2U rackmount 19” x 3.5” x 20”

10/100/1000 RJ45 Ethernet with TCP/IP

300-Watt ATX power supply, 100 - 240 VAC Full Range
Operating: 0°C to 50°C

Storage: -20°C to 60°C

1 Tarsus3-02 Dual Bit Sync/Frame Sync card integrated
in the 2U rackmount chassis.
2 Tarsus3-02 Dual Bit Sync/Frame Sync card integrated
in the 2U rackmount chassis.

Ulyssix Technologies, Inc. warrants its products to be free from defects in material and
workmanship, under normal use and service, for one year from the date of shipment to the
original purchaser. The equipment must be returned transportation prepaid to the factory, and if
found to be defective, at the Company’s option, will be repaired or replaced free of charge and
returned transportation prepaid. If inspection by Ulyssix does not disclose any defect in
material or workmanship, Ulyssix standard repair service charge will apply. This warranty
does not extend to any products that have been subject to misuse, negligence, modifications or
abnormal operating conditions or cover expendable items such as lamps, batteries, fuses, etc.
Customer furnished equipment and hardware purchased for resale included in systems are
covered by the original manufacturer’s warranty. Ulyssix makes no express or implied
warranties beyond those described herein, and in no event will Ulyssix be responsible for
consequential damages of any nature arising out of or connected with the use of its products.
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Repair Service Charges

Please call the Ulyssix Customer Service Department at 301-846-4800 for a quotation, return
authorization number, and shipping information. All units repaired will be warranted for 90
days from the date of said repair. Equipment must be shipped to the factory with transportation

prepaid.
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Chapter 2 Understanding Hardware for Use

This chapter explains how to configure your Gryphon100 prior to first turn on and use. The
following sections will explain how to set up your hardware and to determine if your hardware
is functioning.

2.1 Connecting to Hardware

Input and output connections are made to the Gryphon100 rear panel using the BNC
connectors or the BD50 connectors.

/ . When working with the Gryphon100’s hardware always remember to practice safe
" electrostatic discharge precautions. Electrostatic discharge or (ESD) is the sudden and

’ momentary electric current that flows between two objects at different electrical
potentials. The term is used to describe momentary unwanted currents that may cause damage
to electronic equipment.
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2.1.1 Gryphon100 Rear Panel

Bit Sync single
ended BNC
Inputs

@%@

BS] Inl  BSI l 2 BSY

c1

—
I Quil _BS1 Okl asmuu BT

TTL Level
BS Data &
Clock
Outputs

Bit Sync
Differential
BNC Input

BS? In1  BSZIn2 BS? In3  BSZIng

Blt Sync 2

Additional
Input/Output
(See Pinout

Diagram App. C)

mom aszdk: & Q

g g%l Bﬁﬂkl BS30|JI2 BS3 Clk2

@ 9 O I

lluGTime In| BS3In1 BS3In2 BS3In3 In4

' . l.
.
57

IRIG Time
Input BNC

COM Port for
RS232 remote
control

@@@

BS54 In1 BS4 In2 BS4 In3 BSA In4

Bit Sync 4

D O WV

BS4 Outl BS4 Ckl BSAOut2 BS54 Clk2

COM Port

Blt Sync 8

o @
TCP/IP
Interface
Bit Sync
Bipolar
Data Output

Figure 1 - Gryphon104 Rear Panel Connectors
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Connection Location\Label Connection Function

BS1iInl Bit Syncl Input 1

BS1 In2 Bit Syncl Input 2

BS1 In3 Bit Syncl Input 3

BS1In4 Bit Syncl Differential Input

BS1 Outl Bit Syncl Output 1 (TTL Level)

BS1 CLK1 Bit Syncl Clock 1 (TTL Level)

BS1 Out2 Bit Syncl Output 2 (TTL Level)

BS2 Inl1 Bit Sync2 Input 1

BS2 In2 Bit Sync2 Input 2

BS2 In3 Bit Sync2 Input 3

BS21In4 Bit Sync2 Differential Input

BS2 Outl Bit Sync2 Output 1 (TTL Level)

BS2 CLK1 Bit Sync2 Clock 1 (TTL Level)

BS2 Out2 Bit Sync2 Output 2 (TTL Level)

IRIG Time In BS1-2 Bit Syncl & 2 Time Input

IRIG Time In BS3-4 Bit Sync3 & 4 Time Input

BS3 Inl Bit Sync3 Input 1

BS3In2 Bit Sync3 Input 2

BS3 In3 Bit Sync3 Input 3

BS31In4 Bit Sync3 Differential Input

BS3 Outl Bit Sync3 Output 1 (TTL Level)

BS3 CLK1 Bit Sync3 Clock 1 (TTL Level)

BS3 Out2 Bit Sync3 Output 2 (TTL Level)

BS4 Inl Bit Sync4 Input 1

BS4 In2 Bit Sync4 Input 2

BS4 In3 Bit Sync4 Input 3

BS41In4 Bit Sync4 Differential Input

BS4 Outl Bit Sync4 Output 1 (TTL Level)

BS4 CLK1 Bit Sync4 Clock 1 (TTL Level)

BS4 Out2 Bit Sync4 Output 2 (TTL Level)

COM Port COM Port for RS232 Remote Control

Ethernet Ethernet Connection

BS1-2 1/0 Bit Syncl & 2 Additional Inputs/Outputs (See
Pinout Diagram App. C)

BS3-4 1/0 Bit Sync3 & 4 Additional Inputs/Outputs (See
Pinout Diagram App. C)

BS1 Tape Bit Syncl Bi Polar Data Output

BS2 Tape Bit Sync2 Bi Polar Data Output

BS3 Tape Bit Sync3 Bi Polar Data Output

BS4 Tape Bit Sync4 Bi Polar Data Output
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2.1.2 Gryphonl00 Front Panel

LCD
Display

USB Ports

ySSiX A

Technologies, Inc.

Arrow
Navigation
Keys

Alpha-Numeric
Keys

£ CiryphonlO2

al Bit \n¢/Frame Sync w/ IRIG Time Reader

System
On/Off Switch

Lock
Indicator
LED’s

Figure 2 - Gryphon102 Front Panel

|
2000

Soft Keys
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0©0

v

OK Key
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Panel Key

Function

F1

Soft Key whose function is displayed on the LCD graphic
display in the top right box

F2

Soft Key whose function is displayed on the LCD graphic
display in the middle right box

F3

Soft Key whose function is displayed on the LCD graphic
display in the bottom right box

STO (Store)

Opens “Save Configuration File” display which allows the
current hardware setup to be saved. To customize the
Configuration File name press the “OK” key when name is
highlighted. Then use the up and down arrows to change
between letter/numbers, use the left and right arrows to
move your curser. When name completed press OK key to
highlight entire name. Then press F1 to store configuration
file.

RCL (Recall)

Opens “Load Configuration File” display, where any
previously saved hardware setup can be loaded. Any
unwanted configuration file can be deleted in this screen by
pressing the CLR button.

CLR (Clear)

Clears any highlighted field in the LCD Display

Menu

Opens the Main Menu display

Shift

Allows for the letters on the corresponding number buttons
to be used

OK

Opens selected highlighted field in a menu

Table 1 - Front Panel Key Description

2.2 Identifying Hardware Status

2.2.1 LED Indicators

LED Indicators on the front panel of the Gryphon100 provide status for each Bit Sync.
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Bit Sync 1

Sub Frame
Sync Lock
Indicator

Time Lock
Indicator

Loop Lock e
Indicator lySSIX
Technologies, Inc,
Lock Indicators
Frame Sync B
2 l.‘OCk FS2  SFID2
Indicator power () 0) (3}
- 4
M o SR I G S M S 2 i AT
Figure 3 - Gryphon102 LED Indicator Display
LED Labels LED Function
BS1 Bit Syncl Lock Indicator
FS1 Frame Syncl Lock Indicator
SFID1 Sub Frame Syncl Lock Indicator
BS2 Bit Sync 2 Lock Indicator
FS2 Frame Sync 2 Lock Indicator
SFID2 Sub Frame Sync 2 Lock Indicator
Timel Time Lock Indicator for channels 1&2
BS3 Bit Sync 3 Lock Indicator
FS3 Frame Sync 3 Lock Indicator
SFID3 Sub Frame Sync 3 Lock Indicator
BS3 Bit Sync 4 Lock Indicator
FS3 Frame Sync 4 Lock Indicator
SFID3 Sub Frame Sync 4 Lock Indicator
Time2 Time Lock Indicator for channels 3&4

Table 2 - LED Function Description

2.2.2 Bit Sync Lock (LOCK)

The Bit Sync Lock LED illuminates green when the Bit Sync’s digital phase lock loop has
locked onto the incoming PCM signal. If the Lock LED is not illuminated when you expect it
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to be locked, please verify the input connections and software settings before contacting the
factory for support.

/\ Bit Sync Lock LED may illuminate showing a false Bit Sync Lock. A combination of
N factors can contribute to momentary false Bit Sync Lock. The Eye Pattern on the
‘Measure Display’ is another indicator of Bit Sync lock.
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2.3 lIdentifying Internal Hardware

Rear

Connector TarsusPCM-02 or

TarsusPCM-02HS

PCA 6028
Computer
Board
i A
o=
Figure 4 - Gryphon102 Internal View
T-Bone Power
Backplane Supply
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Chapter 3 Basic Operations
3.1 Startup

3.1.1 Power Switches

The switch on the back panel of the Gryphon100 chassis located above the power cord has an
“—“(on) position and “o” (off) position. To turn on the power switch make sure the “-“(on) side
is depressed.

=
- - = r‘ﬂ
BS1Inl BSiIn2 BS1In3  BSIInd
Bit Sync 1
= =

— -

Figure 5 - Gryphon100 Rear Panel Power Switch

Once the rear switch is placed in the on position the front momentary rocker switch can be held
down until the LEDs on the front of the chassis start to cycle then the switch can be released.
Make sure you hold the rocker switch all the way down until the LEDs cycle.

Ulyssix #&

Technologies, Inc. |

Lock Indicators
FS1  SFID1

O e ©
\mooeo
. °

Figure 6 - Gryphon100 Front Panel Rocker Power Switch

@ If the LED’s do not start to cycle when the rocker switch is held down make sure the
power cord is plugged in all the way and the rear power switch is in the “-“(on)
position.
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3.1.2 Startup Display

During the sixty second startup the Lock Indicator LEDs on the front panel of the Gryphon100
will perform a cycling pattern. The LCD display will stay in a startup screen while the
embedded operating system configures the hardware components.

Figure 7 - Gryphon 102 Startup LCD Display

3.2 Shutdown

To shut the Gryphon100 down, hold the rocker switch on the front panel down until the LEDs
start to cycle. Then the Gryphon100 shutdown process takes roughly thirty seconds. The
shutdown display is displayed while the embedded operating system configures the hardware
for shutdown.

Figure 8 - Gryphon102 Shutdown LCD Display
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/\“ Using the rear Power Switch to shutdown the system may lead to a loss of data. A
“ proper shutdown is necessary for data changed during a session (eg. Format files
saved, software upgrade) to be written to the operating image that will resume on startup.
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Chapter 4 Introducing the Main Screen

The Gryphon100 provides a simple to user interface allowing the user to control and analyze
data. The main screen of the Gryphon100 gives the user a full view of all the display choices.
All configuration, setup and data displays can be launched from the main screen.

Gryphon
B. Archive
2. BitSync 7. FPGA Upload
3. Frame Sync 8. SW Upgrade
4. IRIG Time 9. Scope
5. Outputs 10. Remote MEAS

Yer, 1.1.0.2 DLL Yer. 2.3.0.8

Figure 9 - Main Menu Screen Display

1. Measure — This menu selection is used to bring up the measure screen displaying the
incoming data streams.

2. BitSync — This menu selection is used to bring up the Bit Sync configuration menu.

3. Frame Sync — This menu selection is used to bring up the Frame Sync configuration
menu.

4. IRIG Time — This menu selection is used to bring up the IRIG Time configuration

menu.

Outputs — This menu selection is used to bring up either Bit Sync Output setups

Archive — This menu selection is used to bring up the Archive menu.

7. FPGA Upload — This menu selection is used to upload new firmware to the internal

TarsusHS-02 board

SW Upgrade — This menu is used to upgrade the Gryphon software on the unit

9. Scope — This menu selection is used to display the built in scope of the incoming data
stream

10. Remote — This menu selection allows access to the setup of both TCP/IP and RS232
remote programming

oo

2
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n

Gryphon

M Prev
o Menu
1. DQ Encapsulator
2. Viterbi Setup
3. Debug
MEAS
Ver, 1.1.0,2 DLL Yer. 2.3.0.8

Figure 10 Extended Menu Screen

DQ Encapsulator — Optional feature which allows quality information added to bit
stream for help in Best Source Selection of encrypted channels.

Viterbi Setup — Optional feature which opens setup of Viterbi Decoder.

Debug — This menu selection is used to debug a hardware problem with factory
assistance
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Chapter 5 Configuring the Gryphon100

The menu tree of the Gryphon100 is designed for quick sequential setup of all pieces of the
hardware. For example, the Frame Sync setup can be accessed from the Bit Sync setup screen.
5.1 Configuring the Bit Sync

To configure the Bit Sync, follow the procedure below.

There are two ways to access the Gryphon100 Bit Sync Setup screen. From the Startup
Measure screen:

Gryphon

it Rate: BS1|
BS1 Bit Rate: 1000007 - —
BitLock  Lock W \ J
FrmlLock  Lock BS2
BS2 BitRate: 1000007
—r
Bit Lock Lock i \
i bt
FrmlLock  Lock

Ver. 1.0.0.2 DLL Ver. 2.2.1.2

Figure 11 - Bit Sync Measures Screen Display

Depress the F1 key for the “Bit Sync 1 Setup” or press F2 key to select the “Bit Sync 2 Setup”
menu

The Other option to access “Bit Sync Setup” is through the Main menu (See Figure 11). Select
the number 2 key or use the Arrow keys and then select OK.
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Gryphon

Menu Next
Menu

E. Archive

7. FPGA Upload
. Frame Sync 8. SW Upagrade

4. IRIG Time 9. Scope

5. Outputs 10. Remote

MEAS

Ver, 1.1.0.2 DLL Yer. 2,.3.0.8

Figure 12 - Main Menu Screen Display

Use this Bit Sync Setup window (Figure 12) as a reference while following the step by step
setup.

Gryphon

Bit Sync 1 Setup &
Input: IN 1 LoopB'W: 0.1 %
Code Type:  NRZ-L AGC Freeze:  OFF Output
Bit Rate: 1000000 Autopolarity OFF
Polarity Normal 13 Ambig: OFF Back
Input Imp: 75 Priority; | &Q

Yer, 1.1.0.2 DLL Yer. 2,3.0.8

Figure 13 - Bit Sync Setup Screen Display

1. Select an input connection; either IN 1, IN 2, IN 3, IN 4 Diff. Each input references a rear
BNC connector. When an input is selected, the bit sync will be receiving data via the
corresponding rear panel connection. If IN 4 Diff is selected, the hardware is expecting a
differential signal via the 4" input BNC.

The Hardware uses a switch to choose the inputs; only one is active at a time.

2. Select the appropriate code type for the incoming PCM stream.

3. Enter the bit rate of the incoming PCM stream. The rate must be entered in bits per second
(bps).
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4. Enter a Loop BW setting in the range of 0.01 to 3.00 percent. Using a smaller Loop BW
setting will achieve better bit error performance out of the Bit Sync, however if the input
PCM data rate is slightly low or high a lock may not occur.

5. If the polarity is unknown, select Auto Polarity. The software will determine the polarity
based on frame lock status.

6. Next, select the “Output Setup” Screen by pressing the F2 Key.

Gryphon

Bit Sync 1 Setup &
Input: IN 1 LoopB'W: 0.1 %
ﬂ 1
Code Type: NRZL AGC Freeze:  OFF < Output )
Bit Rate: 1000000 Autopolarity OFF
Polarity Normal 18 Ambig: OFF Back
Input Imp: 75 Priority; | &Q

Ver, 1.1.0,2 DLL Yer. 2,3.0.8

Figure 14 - Bit Sync Setup Screen Display

7. Now select the PCM code type for the first output of the Bit Sync. The output code types
are; non-return to zero level (NRZ_L), non-return to zero mark (NRZ_M), non-return to
zero space (NRZ_S), bi-phase level (BI®_L), bi-phase mark (Bl®_M), bi-phase space
(Bld_S), return to zero (RZ), randomized non-return to zero RNRZ_11 and RNRZ_15
and are completely independent from the input type.

Gryphon
BS 1 Output Setup F51
Setup
Output 1 Output 2
Code Type: MHRZ-L External Input:  OFF SF1
Pilarity Marmal Code Type: MRZ-L Setup
Clk Phaze: 0 Palarity Marmal
Back
Clk Phaze: 1]
Ver, 1.0.0.2 DLL Yer, 2.2.1.2

Figure 15 - Bit Sync Out Setup Screen Display

8. Select either Normal or Inverted polarity for the output PCM data stream.
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9. Select a clock phase of 0, 90, 180 or 270 degrees. This setting will change the relationship
of the data with respect to the PCM clock rising edge. The proper setting here will depend
entirely on the type of external equipment being attached.

10. To setup a second Bit Sync output for the same input signal repeat steps 7-9 for the “Output
2” section of the display.

11. Select Use External Input if the second output is to be used as a standalone code
converter.

/\ Clicking OK does not save the changes to the computer hard drive or send them to
::y the hardware; it simple stores these changes to the in-memory database. Saving and
downloading must be done using the STO and RCL buttons

5.2 Using | & Q Ambiguity

With the advancement of quadrature phase modulation techniques has come a need to
compensate for an | & Q ambiguity of the two resulting streams. In the Gryphon100 we have
incorporated a feature to determine stream identity (I or Q) using Frame Lock.

If a signal is transmitted using a modulation technique vulnerable to 1 & Q swapping, there are
four possible states a channel may be in at any moment.

Channel

I
-1 (inverted)

Q
-Q (inverted)

In the Gryphon software, the user selects which states are possible for a given channel.
Enabling Auto Polarity tells a channel to flip polarity when not in frame lock. Enabling 1Q
Ambiguity tells the channels to swap inputs (BS1 receives BS2’s input and vice versa). Both
features are independent, the user can enable Auto Polarity, | & Q Ambiguity, or both.

Setting the 1Q Priority tells the unit how to cycle through states. A priority of | & Q instructs
the unit to attempt swapping inputs prior to polarity; vice versa is true for a priority of Polarity.
If none or only one ambiguity is enabled (I & Q or Auto Polarity) then priority is not
applicable.
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Gryphon

Bit Sync 1 Setup &
Input: IN 1 LoopB'W: 01 %
Code Type:  NRZ-L AGC Freeze:  OFF Output
Bit Rate: 1000000 Autopolarity OFF
Paolarity Normal 18 Ambia: OFF Back
Input Imp: 75 Priority; | &Q

Yer, 1.1.0.2 DLL Yer. 2,3.0.8

Figure 16 Bit Sync Setup Screen

5.3 Configuring Bit Sync Outputs
The Gryphon is equipped with two independent Data and Clock outputs and 1 Tape output per
Bit Sync. The Data and Clock outputs are TTL and the Tape output is bipolar.

To access the Output Setup, Select F2 or Output from the Bit Sync Setup form or from the
Menu screen select 5. Outputs.

Gryphon

Menu
1. Measure| E. Archive

2. BitSync 7. FPGA Upload
\ 3. Frame Sync 8. SW Uparade
4. IRIG Time 9. Scope
(5 Ouputs 10, Remate MERS

Ver, 1.1.0.2 DLL Yer. 2,.3.0.8

Both Data and Clock output sets are independent for each bit sync. They can have different
code types as well as polarities and clock phases. The second output can be used as a code

converter (independent from Bit Sync) by enabling External Input (refer to Appendix C for
pinout).
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Gryphon

BS 1 Output Setup Tpelut
Setup
Output 1 Output 2
Code Type: HRZ-L External Input:  OFF F51
Pilarity Marmal Code Type: MRZ-L Setup
Clk Phaze: 0 Palarity Marmal
Back
Clk Phaze: 1]
Ver, 1.1.0.2 DLL Yer, 2.3.0.8

Figure 17 Bit Sync Outputs Setup Screen

The Tape output for each bit sync is a configurable analog data output. The output level and
offset are adjustable. The Tape output uses the same code type and polarity as one of the first
outputs; this is selectable.

Gryphon

Tape Out Setup
BS1- BS2-
SRC:  Outl SRC:  Outl
Code: NRZ-L Code: NRZ-L
Pal: Normal Pal: Normal
Level 3 VPP Level 3 VPP Back
Offset: 0 vDC Dffset: 0 vDC

Ver, 1.1.0,2 DLL Yer. 2.3.0.8

Figure 18 Tape Output Setup Screen

To access the Tape Output setup, select F1 or TpeOut from the Bit Sync Output Setup screen.
Both Bit Sync Tape outputs are configured from this screen. The only fields that are
changeable are:

e SRC - source that the Tape out mimics (code type and polarity): Outl or Out2.
e Level — Volts Peak to Peak for the output signal.
e Offset — DC voltage offset to the signal. 0 VDC offset will be a bipolar signal centered

at OVv.

5.4 Using | & Q Interleaving

The Gryphon100 can interleave the data from Bit Sync 1 and Bit Sync 2 into a single stream.
This interleaving is a bit for bit combining of the data. The Output 1 of Bit Sync 1 will be the

concatenated stream.
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To set up the hardware, first feed the I-channel into Bit Sync 1 and the Q-channel into Bit Sync
2. If the unit is a Gryphon104, the 1 and Q can also be fed into Bit Sync 3 and Bit Sync 4,
respectively.

To set up the unit for | & Q interleaving, first navigate to the Bit Sync Outputs Setup of Bit
Sync 1 (if the unit has four bit syncs, then Bit Sync 3 will also allow the | & Q Interleave
setup).

To access the Output Setup, Select F2 or Output from the Bit Sync Setup form or from the
Menu screen select 5. Outputs. Then Select Bit Syncl Output.

Gryphon
Next
Menu Mo
1. Measure] . Archive

2. BitSync 7. FPGA Upload
\ 3. Frame Sync 8. S Upagrade

4. IRIG Time 9. Scope
|® 10. Remote MEas

Ver, 1.1.0,2 DLL Yer. 2.3.0.8

On the Bit Sync Outputs Setup form there are two selections for Interleave and 1Q Order.
These are the controls for the | & Q Interleaving.

To enable interleaving, use the Down Arrow to navigate to the Interleave field. Then use the
right or left arrow to change the selection and enable / disable the | & Q Interleaving.

Gryphon
BS 1 Output Setup TpeDut
Setup
Output 1 Output 2
Code Type:  MHRZ-L Euternal Input:  OFF F51
Pilarity M armal Code Tupe: NRZ-L Setup
Clk Phase: 0 Palarity Mormal
. Back
Inteleave:  OM Clk Phase: 0
I3 Order: 10
Ver, 1.1.0,2 DLL Yer. 2.4.0.4

Figure 19 1 & Q Interleaving Setup
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If the Interleave field displays ON, the unit will now be combining the Bit Sync 1 and 2
streams.

To change the order in which the streams are combined, navigate to the 1Q Order: field and
use the right or left arrow to change between ‘I Q” and ‘Q I’. This field is assuming | = Bit
Syncl data and Q=Bit Sync2 data.

When Interleaving is enabled, an ‘I’ will appear on the main status screen as an indicator.

Gryphon

BS1 BitRate 1000007 BS1|
mlock  Lock BS2
BS2 BitRate: 1000007

Bit Lack Lock ...) 7‘\‘ /
FrmLock  Lock

Ver. 1.0.0.2 DLL Ver. 2.2.1.2

Figure 20 Interleave Indication

5.5 Configuring the Frame Sync
To configure the Frame Sync, follow the step by step procedure below.

At the Gryphon100 Main menu screen select a Frame Sync by either pressing the number 3
key or by using the Arrows and selecting OK.

Gryphon
Next
Menu Hord
1. Measure| E. Archive
2 _BitSwne 7. FPGA Upload
@ 8. S\ Upgrade
4. RG - 9. Scope
5. Outputs 10. Remote MEAS
Ver, 1.1.0,2 DLL Yer. 2.3.0.8

Figure 21 - Main Menu Screen Display
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Use this Frame Sync Setup window (Figure 16) as a reference while following the step by step
setup.

Gryphon
Frame Sync 1 Setup SF1

Setup

# Minar Frames: 1 Sync Errars: 1]

Bitz per MF: 2047 Bit Slips: 1] Sync

Crit

# Pattern Bits: 32 Burzt Mode: CFF

FS Fattern: BYODGSTF Data ln Search: OFF Back

b azk Pattern: 0

Ver, 1.0.0.2 DLL Yer, 2.2.1.2

Figure 22 - Frame Sync Setup Screen Display

1. Enter a number from 1 to 1024 for the number of minor frames in a major frame.

2. Enter the total number of bits in a minor frame including the bits in the Frame Sync
Pattern.

3. Enter the number of Frame Sync Pattern bits from 16 to 33 bits.
4. Enter or select the appropriate sync pattern for the incoming PCM stream.

5. Select the Use Mask to setup a mask value that will cause the Ulyssix frame sync
circuitry to ignore certain bits of the sync word. If using mask, go to step 6, otherwise
skip to step 7.

6. Enter a mask value using the following logic rules: logic high or ‘1’ in any bit position

will cause the Frame Sync circuitry to ignore that bit. For example:

Frame Sync Pattern length: 32 bits

Sync pattern  : FE6B2840 ( in Hexadecimal)

Mask value  : 0000F000 ( in Hexadecimal)
This example will cause the Frame Sync circuit to ignore bits 12 through 15 during
sync detection. Any value in the PCM stream where the “2” in the FE6B2840 pattern is
located would cause a valid frame lock.

7. Enter the number of Frame Sync Pattern errors the frame sync circuitry are allow in the
incoming PCM stream before declaring the frame is not in lock. NOTE: A sync error is
defined as any bit within the frame sync pattern data that is not masked and does not
match the entered frame sync pattern. A non-allowed sync error will cause a transition
in the sync criteria explained in steps 9-12 below.
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8. Enter the number of bit slips the frame sync circuitry should allow in the incoming
PCM stream before declaring the frame is not in lock. A non-allowed bit slip will cause
a transition in the sync criteria explained in steps 9-12 below.

9. Use the Data In Search Mode selection if the user desires data regardless of the Frame
Lock status.

10. Use the Burst Mode selection if the expecting data is a limited number of minor frames
in a burst followed by filler data.

11. Setup the sync match criteria press the F2 key to bring up the “Sync Criteria” screen.

Gryphon

Frame Spnc 1 Setup SF1
Setup
# Minar Frames: 1 Syn Errors: 8
——4

Bitz per MF: 2047 Bit Slips: 1] Sync I >
Crit )

Burzt Mode: OFF

# Fattern Bits: 32

FS Patterm: BYODESTF Dataln Search: OFF Back

b azk Pattern: i

Wer, 1.0.0.2 DLL Yer. 2.2.1.2

Figure 23 - Frame Sync Setup Screen Display

Use this Frame Sync Criteria Setup window as a reference while following the step by step
setup.

Gryphon

Sync Critena B51
Setup

Frame Spnc Transitions

SFID Sync Transitions

Search to Check: 1

Search ta Check:;

1

Check to Lock: 1
Lock to Check 1
Check Ta Search: 1

Check to Lock: 1
Lock to Check 1
Check Ta Search: 1

Back

Mer, 1.0.0.2 DLL Yer, 2.2,1.2

Figure 24 - Frame Sync Criteria Setup Screen Display

12. Set up the Sync Criteria by setting the number “Search to Check” transitions the
hardware requires before the frame sync status promotes from Search to Check.
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13. Set the number “Check to Lock™ transitions the hardware requires before the frame
sync status promotes from Check to Lock

14. Setup the sync miss criteria by setting the number “Lock to Check” transitions the
hardware requires before the frame sync status demotes from Lock to Check.

15. Set the number “Check to Search” transitions the hardware requires before the frame
sync status demotes from Check to Search.

the hardware; it simple stores these changes to the in-memory database. Saving and

‘a Clicking OK does not save the changes to the computer hard drive or send them to
downloading must be done using the STO and RCL buttons.

5.6 Configuring the Sub Frame Sync
To configure the Sub Frame Sync, follow the step by step procedure below.

At the Gryphon100 Main menu screen select a “Frame Sync” by either pressing the number 3
key or by using the Arrows and selecting OK.

Gryphon
M Next
ik Menu
1. Measure| E. Archive
S S 7. FPGA Upload
‘ ‘w 8. SW Upgrade
418 ime 9. Scope
5. Outputs 10. Remote MEAS
Ver, 1.1.0,2 DLL Yer. 2.3.0.8

Figure 25 - Main Menu Screen Display

Use the Frame Sync Setup window to access the Sub Frame Sync menu by pressing the F1
Key.
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Gryphon

Frame Sync 1 Setup SF1
Setup
# Minar Frames: 1 Sync Errars: 1] Ne—————r"|
Bitz per MF: 2047 Bit Slips: 1] Sync
Crit
# Pattern Bits: 32 Burzt Mode: CFF
FS Fattern: BYODGSTF Data ln Search: OFF Back
b azk Pattern: 0
Ver, 1.0.0.2 DLL Yer, 2.2.1.2

Figure 26 - Frame Sync Setup Screen Display

Use this “Sub Frame Sync Setup” window (Figure 21) as a reference while following the
step by step setup.

Gryphon
Sub Frame Sync 1 Setup Sync
Crit
Sync Type: SFID SFID Bit Locaton: 16
“whord Order MSE BS1
Start Walue: 1] Setup
End alue: 7
Back
Ver, 1.0.0.2 DLL Yer, 2.2.1.2

Figure 27 - Sub Frame Sync Setup Screen Display

Select the Sub Frame synchronization method. Select either Sub Frame ID counter (SFID),
Frame Code Complement (FCC) or No minor frame sync (None). If SFID is selected, go
to step 2, otherwise skip ahead to step 6.

Setup the SFID by entering the number of bits from the beginning of the frame to the least
significant bit (LSB) of the SFID word, not including the Frame Sync Pattern. For example,
if the SFID word was located at word location 1 and the data was transmitted most
significant bit first (MSB), the number of bits would simply be the size of the SFID word.

Select either MSB or LSB to set the bit order of the SFID transmission in the PCM stream.

Enter a starting and ending value for the SFID. Typically, this would start at zero and end
at the number of minor frames minus one.
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5. Press the F1 Key to access the Sub Frame Sync Criteria Screen.

Gryphon
Sub Frame Sync 1 Setup Sync
Crit
Sync Type: SFID SFID Bit Locaton: 16
YWwhord Order MSE BS1
Start Walue: 1] Setup
End Yalue: 7
Back
Ver, 1.0,0.2 DLL Yer, 2.2.1.2

Figure 28 - Sub Frame Setup Screen display

Use this Sync Criteria window as a reference while following the step by step setup.

Gryphon
Sync Criteria BS1
Setup
Frame S5ync Transzitions SFID Sync Transitions

Search to Check: 1 Search to Check: 1

Check to Lock: 1 Check to Lock: 1

Lack ta Check 1 Lack to Check. 1
Back

Check To Search: 1 Check To Search: 1

Ver, 1.0.0.2 DLL Yer, 2.2.1.2

Figure 29 - Frame Sync Criteria Screen Display

6. Setup the sub frame sync match criteria by setting the number “Search to Check”
transitions the hardware requires before promoting the frame sync status from Search to
Check.

7. Set the number “Check to Lock” transitions the hardware requires before promoting the
frame sync status from Check to Lock.

8. Setup the sub frame sync miss criteria by setting the number “Lock to Check” transitions
the hardware requires before demoting the frame sync status from Lock to Check.

9. Set the number “Check to Search” transitions the hardware requires before demoting the
frame sync status from Check to Search.
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/\\% Clicking OK does not save the changes to the computer flash drive; it simply stores
\} these changes to the in-memory database. Saving and downloading must be done
using the STO and RCL buttons.
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5.7 Configuring Time

The Gryphon100 system time stamps the PCM data. There are two methods for acquiring
time: IRIG time or Computer time. IRIG Time requires an external IRIG time signal.
Computer time uses the clock on the internal computer.

The Gryphon100 system has two Bit Syncs per IRIG Time Code reader. Bit Sync 1 and Bit
Sync 2 share an IRIG Time Code reader. Bit Sync 3 and Bit Sync 4 share a different IRIG
Time code reader.

@ Time Code Reader — The time code reader is separate hardware circuitry in the
Gryphon100 that will read IRIG-A, IRIG-B, IRIG-G, and NASA-36 from an
independent input.

1. Atthe Gryphonl100 Main screen, select the IRIG Time window by either pressing the
number 4 Key or using the Arrows and selecting OK.

Gryphon

1. Measure| E. Archive
\ 2. BitSyne 7. FPGA Upload
3. Frame Sync 8. SW Upgrade
Q |W 9. Scope
MEAS

5. Outputs 10. Remote

Ver, 1.1.0.2 DLL Yer. 2.3.0.8

Figure 30 - Main Menu Screen Display

Use this IRIG Time window (Figure 30) as a reference while following the step by step setup.
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Gryphon

IRIG Time
Card 0 Card 1
Source LIRS Souce  IRIG A
Flywheel Mo Flpabiesl “Yes

Back

Wer, 1.0.0.2 DLL Yer. 2.2.1.2

Figure 31 - IRIG Time Setup Screen Display

Next, for the IRIGReader, select from IRIG-A, IRIG-B, IRIG-G or NASA-36 by using
the arrow left or arrow right keys.

Select to turn on or off the Flywheel function. This function allows for the hardware to
interpolate time if there is a loss of the signal.
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5.8 Configuring Viterbi (option)

The Gryphon100 unit has an optional Viterbi Decoder built into each bit sync. Using a 7-bit
Soft Bit Decision, this algorithm allows for the decoding of a convolutionally encoded signal,
resulting in a 3-5 dB improvement in noise tolerance. To use this licensed feature:

1. Select F1. Next Menu from the Main Menu screen.

Gryphon

1. Measure] E. Archive

2. BitSync 7. FPGA Upload

3. Frame Sync 8. SW Upgrade

4. IRIG Time 9. Scope

5. Outputs 10. Remote MEAS

Ver, 1.1.0,2 DLL Yer. 2.3.0.8

2. Next select Viterbi Setup, if the feature is not licensed a screen will display
indicating such. Contact the factory to purchase this option (301-846-4800).

Gryphon

M Prex
ent Menu
3. Debug
4. Update [nztaller
MEAS

Wer, 1.1.0.2 DLL Wer, 2.3.0.10

Figure 32 - Extended Menu Screen

3. On the Viterbi Setup Screen has options to both enable the Viterbi Decoder and
select the order and polarity of G1 and G2 for the first two bit syncs.
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Gryphon

Yiterbi Setup MNext
Card
Enabled: Yes Enabled: Mo
SymHF ate: 2000000 SymHF ate: 2000000
BitR ate: 1000000 BitR ate: 1000000
1 G2 Order: G1 G2 1 G2 Order: G1 G2 Back

Wer, 1.1.0.2 DLL ¥er. 2,3.0.10

Figure 33 - Viterbi Setup Screen

On the Viterbi Setup Screen, there are four fields to program the Viterbi Decoder.

1.

2.

The Enable field turns the Viterbi Decoder on and off.

The SymRate: field sets the incoming symbol rate. Since the Ulyssix decoder
currently only handles a rate of 1/2; the SymRate is always two times the BitRate
(or data rate). This is automatically updated.

The BitRate is defined as the output data rate. Setting this field automatically
changes the SymRate field to twice the data rate entered.

G1 G2 Order refers to the order and polarity of the G1 G2 bits of the incoming
data stream. There are 8 possible states for the G1 G2 order and polarity. Use the
Arrow Keys to cycle through and select the appropriate one.

<> A negative (-) sign in front of a Gx indicates its polarity should be inverted.

Ulyssix utilizes a seven soft bit Viterbi algorithm, giving our decoder better noise
rejection than other decoders.
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5.9 Configuring CRC (option)

The Gryphon100 unit has an optional Cyclic Redundancy Check (CRC) algorithm
incorporated into each channel. The CRC option is A 16-bit CCITT algorithm used to detect
data bit errors within a minor frame boundary. The CRC calculation is performed on all bits
(excluding the CRC itself) within the minor frame. The hardware processes the CRC
calculation and determines the validity of each minor frame in real time. Below are
descriptions of various variables, calculations, and feedback of the CRC algorithm.

CRC Setup
Enable:
The Enable field turns On or Off the CRC of the selected channel. Each channel is
independent, so one can be enabled while the other is disabled without trouble. However, if
the best source selection is set to CRC, both CRC channels must be enabled.

Output Buffer:
The minor frame validity is determined at the end of each minor frame (location of the CRC

words). With the buffer off, the CRC-valid output signal will transition and hold AFTER the
frame in question. The CRC-valid signal will thus be offset by one frame. With the buffer
on, the CRC data output is delayed (until the minor frame validity is determined) as to
synchronize the CRC-valid signal with the appropriate minor frame.

Samp Int:
The sample interval is the number of minor frames that will be used in the Frame Error Rate

(FER) calculation. Each time the selected number of frames passes, the FER calculation will
be repeated and displayed on the screen. To prevent overwriting to the display, a Samp Int
resulting in an update faster than 0.5 seconds is not allowed.

Best Src:

The Best Source Selection of 2 channels can be performed using either Frame Lock Status
(FS) or CRC validation (CRC). If FS is selected, the channel with a valid Frame Lock will
be output via BS1 OUT and BS1 CLK. CRC does not have to be enabled for FS best source
selection to function. If CRC is selected as the Best Src: the stream with no error in CRC
will be output via BS1 OUT and BS1 CLK. The CRC of both channels must be enabled if
Best Src: is set to CRC for the selection to function correctly.
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Figure 34 - Best Source Output

CRC Status
Errors:
The Errors field displays the current error count of the specified CRC channel. Each error
represents a minor frame which failed CRC validation. The error counter has a maximum
value of 16777216 at which point the channel must be reset to begin the count again.

Minor Frames:

The Minor Frames field displays the count of minor frames that have been evaluated by the
CRC algorithm. This field, as well, has a maximum value of 16777216 at which point the
channel must be reset for the count to continue.

Ratio:
The Ratio field displays the calculation of Errors per Minor Frame. This calculation uses the
overall Error count divided by the overall Minor Frame count.

FER:

The Frame Error Rate (FER) field displays the calculation of the rate at which minor frame
errors are occurring. This calculation uses the Sample Interval to determine when to perform
the calculation. For example, if the Samp Int is set to 2710, the FER calculation will be
performed every 1024 minor frames. Since this calculation does not use overall errors or
minor frames, it provides a more instantaneous calculation of the errors being received.

Feed Back
Frame Valid Signal:
This output of the rear DB50 indicates whether a minor frame has passed the CRC test.
While the signal is high (TTL level) the minor frames are valid. When the signal is low, the
data is not valid according to the CRC algorithm.
CRC Minor Frame Valid Signal Locations (See App. C for complete pin out)-

Gryphon102
CRC1 = pin 16
CRC2 = pin 35
Gryphon104

CRC1 = pin 16 (of first DB50)
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CRC2 = pin 40 (of first DB50)
CRC3 = pin 16 (of second DB50)
CRC4 = pin 40 (of second DB50)

)
BS1 Inl BS1 In2 BS1 In3 BS1 In4
Bit Sync 1
o -

-—

‘BS10ut!  BS1Clkl 1 Clk2 /

Figure 35 - DB50 Location

5.9.1 Setup of CRC

1. From the Main Menu screen, select F1 Next Menu to open the extended menu
screen.

Gryphon

1. Measure| E. Archive

2. BitSync 7. FPGA Upload

3. Frame Sync 8. SW Upagrade

4. IRIG Time 9. Scope

5. Outputs 10. Remote MEAS

Ver, 1.1.0.2 DLL Yer. 2.3.0.8

Figure 36 - Main Menu Screen

2. From the extended Menu screen select Cyclic Redundancy Check to access the
setup of the CRC.
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Gryphon

Menu Frey
Menu
1. DG Encapsulater
2 Viterbl Ssetup
3. Cyclic Redundancy Check
4. Dab
= MEAS
5. Update Installer

Wer. 1.1.0.2 DLL Yer. 2.4.0.5

Figure 37 - Extended Menu Screen

3. Inthe CRC Setup screen, the user has the ability to configure both channels of CRC
independently. To enable a CRC channel, use the up and down keys to navigate to
the Enable field. Then use the right and left arrow keys to enable or disable the
CRC.

Gryphon
CRC Setup
BS1- BS2-

Enable:  OFF Enable: OFF Stats
Qutput Buffer;  OFF Output Buffer:  OFF

Samp [nt: 22 Samp [nt: 212 Back
Best Source: Mone

Ver, 1.1.0.2 DLL Yer, 2.4.0.8

Figure 38 - CRC Enable

4. To enable a channel’s Output Buffer, navigate to the Output Buffer field and use the
right and left arrow keys to enable or disable the feature.
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Gryphon

CRC Setup
BS1- BS2-
Enable:  OFF Enable: OFF Stats
<§utput Buffer.  OFE > Output Buffer:  OFF
Samp Int; M2 Samp Ink; 2™z Back
Best Source:  Mone
Ver, 1.1.0.2 DLL Ver. 2.4.0.8

Figure 39 - CRC Output Buffer Enable

5. To change the Sample Interval, navigate to the Samp Int field and use the right and
left arrow keys to move between the selections.

Gryphon
CRC Setup
BS1- BS2-

Enable:  OFF Enable: OFF Stats
Qutput Buffer;  OFF Output Buffer:  OFF

Samp |nt: 2™ Samp [nt: 212 Back
Best Source: Mone

Ver, 1.1.0.2 DLL Yer, 2.4.0.8

Figure 40 - CRC Sample Interval Selection

6. To Enable the Best Source Selection of the two channels, navigate to the Best Src:
field and use the right and left arrow keys to select the different options. If Best
Src: is set to CRC and either of the CRC channels are not enabled, a warning
message will appear at the bottom of the screen to remind the user that both CRC
channels must be enabled for the Best Source Selection based on CRC errors to
function properly.
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Gryphon

CRC Setup I
BS1- BS2-
Enable:  OFF Enable: OFF Stats
Cutput Buffer:  OFF Output Buffer:  OFF
Samp Int; M2 Samp Ink; 2™z Back
Best Sowce; CRC D EMABLE EOTH CRC'S
Wer, 1.1.0.2 DLL Yer. 2.4.0.8

Figure 41 - Best Source Selector Enable

5.9.2 Reading CRC Status

1. From the CRC Setup form, Select F2 Stats to open the CRC Status screen for both
channels.

CRC Setup I
BS51- BSa-
~ N
Enable:  OFF Erable  OFF ([ stas | D
Cutput Buffer:  OFF Output Buffer:  OFF i
Samp Int; M2 Samp Ink; 2M2 Back
Best Source;  CRC EMABLE BEOTH CRC'S
Ver, 1.1.0.2 DLL Ver. 2.4.0.8

Figure 42 - Opening CRC Status

The CRC Status Screen will display various readbacks and calculations of each CRC channel.
Among these are overall Error Count (Errors), overall Minor Frame Count (Minor Frames), a
Ratio calculation (Ratio), and a Frame Error Rate calculation (FER). Each of the prior is
described in detail at the beginning of 5.9 Configuring CRC.

To Reset either channels counters, use the respective Function keys at any time (F1 — Resets
BS1, F2 — Resets BS2).
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Gryphon

CRC Status
B51- B52-
Erors: 1] Errars: 1]
Minor Frames:  0.00EQ Minor Frames:  0.00EQ
Ratio:  0LO0EQ Ratio:  0.00EQ Setup
FER: (0.0O0EQ FER: (0.0O0EQ

Wer. 1.1.0.2 DLL Yer. 2.4.0.5

Figure 43 - CRC Status Screen w/ BS Resets

5.10 Configuring Archive

The Gryphon100 unit has the capability to archive frame synched data via the front USB ports
to an external memory source. To configure the unit to begin archiving:

1. Select Archive from the Main Menu screen.

Gryphon

Next
Menu

1. Measure!

2. BitSync 7. FPGA Upload

3. Frame Sync 8. SW Upgrade

4. IRIG Time 9. Scope

5. Outputs 10. Remote MEAS

Ver, 1.1.0,2 DLL Yer. 2.3.0.8

Figure 44 - Main Menu Archive

2. Next choose to enable any or all of the available Frame Syncs of the system.
Choose a separate USB drive for each channel to avoid data loss. Although the
USBZ2.0 ports provide over 480 MB of bandwidth in file transfer, the technology of
flash memory has not reached this level. We recommend OCZ Rally2 flash drives
(see section 5.5.1 for USB specifications).
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F51 Enable: “es FS3 Enable:
IHMHARMED 1 STOP

FS2 Enable: Yes FS4 Enable:
Meas

IHMAMED 1
Ver, 1.0.0.2 DLL Yer, 2.2.1.6

Figure 45 - Archive Setup

3. Press F1 Rec to begin archiving all enabled streams.

Channels must have frame lock to archive data to disk unless Data In Search mode is enabled
on the frame sync setup.

5.10.1 USB Recommended Specifications
Archiving data via the USB port can require large amounts of available memory and fast write

speeds. Below is a table of recommended USB flash drive specifications. Testing was
performed using OCZ Rally2 16GB flash drives.

USB 2.0 Certified Note: Front USB ports are USB 2.0 capable

>16 GB of memory Note: Memory requirements vary with bitrate and archive length.
True Plug and Play Note: Compatibility with Windows XP Embedded needed

8-15 MB/s write speeds Note: Write speeds vary during use. Aim for faster than needed

to avoid loss of data.

32-35 MB/s read speeds Note: Read speeds typically run higher than write speeds.

llluminating LED to confirm | Note: Removing USB drive during a write cycle can lead to loss
write/read finished of data or corrupt memory rendering the drive useless.

Table 3 - Recommended USB Specifications

5.11 Importing and Exporting Configuration Files

The Gryphon100 can import and export locally saved configuration files. To use this feature,
first insert a USB device containing a folder titled “Gryphon Configs” in the root directory.

N
</ Do Not load configuration files for Gryphon102 onto a Gryphon104 or vice/versa.
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1. Open Extended Menu screen (select Menu >> F1 Next).

2. From the extended menu screen select Import/Export Files by highlighting the item
and hitting OK or simply hitting the number 6.

Gryphon

_ DO Encapsulato
2. Witerbi Setup
3. Cyclic Redundancy Chec

4. Debug
5. Update [ngtaller

MEAS

G. Import/E =port Files

|

Wer. 1.1.0.2 DLL Yer. 2.4.0.10

Figure 46 - Extended Menu Screen

3. From the Import/Export Configurations screen and with a USB device inserted,
select whether you wish to Import (load all files contained within USB:\\Gryphon
Configs\ folder to Gryphon unit) or Export (load all files saved on Gryphon unit to the
USB:\\Gryphon Configs\ folder. Select F1 for Import or F2 for Export.

Gryphon

Import/Export Configurations

IMPORT - will load files from USB
to Gryphon unit.

EXPORT - will copy all files from
Gryphon to USB.

ALL DUPLICATES OVERWRITTEN

Ver, 1.1.0,2 DLL VYer. 2.4.0.10

Figure 47 - Import/Export Configurations Screen

: Any files of the same name will be overwritten in the destination folder (USB or
) Gryphon unit).

4. 1f no errors occur, a message will indicate the process completed. If any errors occur a
message will indicate what happened and you can immediately try again.
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Chapter 6 RBF Programming

The Gryphon100 products are based on the latest advances in Altera FPGA technology

with the latest data acquisition integrated circuits which creates a very versatile telemetry

processor unit. The internal hardware can perform many different unique data acquisition
and telemetry processing functions including dual full digitally implemented Bit Syncs, PCM
Decoms, multi-channel clock data recovery (CDR) modules, SGLS modulator/demodulator
and many other data acquisition applications. The basis for the card is three 14-bit analog to
digital paths into over 3 million gates of user configurable space. The configurable space is
made up of one Altera FPGA.

6.1 Programming

e To program the FPGA’s, connect a USB Flashdrive to the Gryphon100.

a. This drive must contain the “Gryphon Firmware” folder in the root directory,
which must also contain the two desired firmware files (ex. FPGA63.rbf and
FPGAG64.rbf). These are provided by the factory.

**The latest Gryphon firmware is available on www.ulyssix.com
e From the main menu select “FPGA Upload” option 6. This can be done by
depressing the number 6 or by the using the appropriate arrow keys until “FPGA

Upload” is highlighted and then pressing OK.

Gryphon
B. Archive
2. BitSync 7. FPGA Upload
3. Frame Sync 8. SW Upagrade
4. IRIG Time 9. Scope
5. Outputs 10. Remote MEAS

Ver, 1.1.0.2 DLL Yer. 2,3.0.8

Figure 48 - Main Menu Screen Display

e To load the new firmware press the F1 “PROG” key and wait for the firmware to
load.
a. While the file is transferring be sure to verify the sum check matches the
readme.txt file included with the firmware or located on the web.
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Firmware Update

Location Checksums Status
0 484B504C Programming - PASSED YRFY

(NRRRRRRRRRRRR RN RRRRRRRRRRRRRRRRRRRRRRRRE)

Ver. 1.0.0.2 DLL Ver, 2.2.1.2

Figure 49 - Firmware Upload Status Screen Display

e Please Note if you see this screen:

8 Gryphon

Error: Could not find programming files. Press Back, insert key, and tiy again

VRFY

Back

Ver. 1.0.0.2 DLL Yer, 2.2.1.2

Figure 50 - Firmware Error Screen Display

a. Meaning that there is not a “TarsusPCM Firmware” folder on the USB
Flashdrive or that there is an incorrect .rbf file inside that folder.

6.1 Verifying

e To verify the FPGA’s, select the “FPGA Upload” option on Main Menu.
e Select the F2 key labeled “VRFY”:
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E8 Gryphon

Firmware Update | PROG|
Location Checksums Status

0 484B504C Programming - PASYED | [ VRFY |)
A
Back

[l||||||||l||""||""““""““"“""l

Ver. 1.0.0.2 DLL Ver. 2.2.1.2

Figure 51 - Firmware Verify Status Screen Display

e This process of verifying is checking to make sure that the firmware that is loaded
onto the hardware is the same as the firmware that is on the USB Flashdrive. ** It
IS not necessary to Verify after each FPGA programming.
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Chapter 7 REMOTE SETUP

Remote Setup uses the Gryphon100 RS232 or Ethernet port. Remote setup consists of sending
ASCII commands to one of the Gryphon100 I/O ports and receiving responses.

7.1 Remote Configuration

Before sending setup commands, you must configure the Gryphon100’s settings. To do this
select Remote from the menu screen (see Chapter 5). Throughout this section we will discuss
each of the setup options and how it affects remote configuration.

To configure the TCP remote connection, follow these steps:

1. Select option Remote from the Menu screen.

Gryphon
Next
Menu Hen
1. Measure] . Archive

2. BitSync 7. FPGA Upload

3. Frame Sync 8. S\ Upgrade /
4 |RIG Time 3 Cenpe

5. Outputs MEAS

Ver, 1.1.0,2 DLL Yer. 2.3.0.8

Figure 52 - Menu Screen

2. If configuring the RS232 connection, select RS-232 and move on to step 3. If
configuring the TCP/IP select TCP/IP and move to step 4.

Gryphon

1. B5-232
£ | CHAF

BACK

Wer, 1.0.0.2 DLL Wer, 2.3.0.2

Figure 53 - Remote Menu
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3. The RS232 connection allows you to set the Baud Rate, Parity, # Data Bits and Stop
Bits. Each can be changed by navigating to the field using the up and down arrow keys
and then pan through the options using the right and left arrow keys. Note: these
setting must match exactly the settings of the remote computer connecting to the
Gryphon.

Gryphon

Baud Rate: 9600

Panty Hone

Data Bitz g BACK
Stop Bits: One

Wer, 1.0.0.2 DLL Wer, 2.3.0.2

Figure 54 - RS232 Setup Screen

4. The TCP/IP Setup allows for configuration of the internal network card IP address and
connecting port number. Enter the IP address using the numeric keypad with decimal
point. Enter the Port also using the numeric keypad.

Gryphon

IP &ddress: 192.168.0.x
Subnet Mask: 255.255.255.0
Default Gate: 192.168.0.x
Port: 13000 BACK

Ver, 1.0.0.2 DLL Yer. 2.3.0.2

Figure 55 - TCP/IP Setup Screen

7.1.1 TCP/IP

The TCP/IP section on the front panel’s Remote Configuration menu allows you to specify the
Gryphon100’s IP address and mask. For a remote computer to connect to Gryphon100, it must
also specify a TCP port. The Gryphon100 listens for connections on port 6001. The
Gryphon100’s Ethernet port is available at rear panel connector. To connect a remote computer
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directly to the Gryphon100’s Ethernet port, you must use a cross-over RJ45 cable. If
connecting through an Ethernet hub, use a standard RJ45 cable.

The IP address must be unique from all other devices connected to the same network. The
mask selects which parts of the address are the network number and which are the host
number. A 255 in the mask identifies the corresponding octet in the address as part of the
network number.

If you are setting up a simple network consisting of a PC and one or more Gryphon100 units,
you can use addresses of the form 192.168.xx.x (where X is a number 1 — 254) and a mask of
255.255.255.0. If you are connecting to an existing network, make sure that the Gryphon100’s
address has the same network number and mask as the other devices on the network. For
example, if the PC that send commands to the Gryphon100 has an address of 192.168.55.2.33
and mask 255.255.255.0, assign the Gryphon100 an address of the form 192.168.55.2.x (x is a
number 1 - 254 that is unique on the network) and mask 255.255.255.0. If the network is using
DHCP, you must obtain a fixed IP address from the network’s administrator.

7.1.2 Serial Port (RS232)

The Gryphon is designed to accept industry standard ASCII commands via the Serial Port.
This allows for remote setup and operation of the unit.

The Serial Port setup section of the Remote Configuration allows you to set the Baud Rate,
Parity, number of data bits and stop bits. It is imperative that the setup of the Gryphon100
match the setup of the computer remotely connected. The Gryphon100’s serial port (male DB9
connector) is available on the real panel connector. To connect a remote computer to the
Gryphon100’s serial port, you must use a crossover cable or a null modem cable—the receive
and transmit signals (lines 2 and 3) must be crossed.

7121 Echo

The Echo option controls whether the Gryphon100 echoes its input characters back to the
remote computer, and the type of response the Gryphon100 makes after processing a
command.

When Echo is enabled, the Gryphon100 echoes each character as it is received. When a
complete line is received (terminated by newline character, <nl> (hex OA), or carriage return,
<cr> (hex 0D), the termination character is echoed and the command is then processed. If an
error occurs while processing the line, the Gryphon100 sends an error message that starts with
“ERROR:”. This mode is designed for when a user is typing the commands from a remote
terminal, such as a PC running the HyperTerminal program under the Windows operating
system.

When Echo is disabled, the Gryphon100 makes no reply until it has received and processed an
entire line. The response is a single character: an <ack> (hex 06) for an accepted line, or a
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<bel> (hex 07) for an error. No error message is returned. Blank lines are ignored; neither
<ack> nor <bel> is sent. This mode is designed for when the commands are sent from an
automated program running on the remote computer, such as the Gryphon100 Bit Sync Menu.

7122 EOT

EOT determines whether the Gryphon100 will send an end-of-transmission character, <eot>
(hex 04), at the end of its responses. Enabling EOT is useful when writing client software
because it allows you to detect the end of a response independent of whether the response is a
single line or multiple lines. This may be helpful when programming some software
communications libraries, such as network sockets.

When EOT is enabled, each response is terminated with an <eot> (hex 04) character, allowing
you to detect the end of single and multi-line responses in a uniform way. When both Echo

mode and EOT mode are enabled, the last response line ends with <cr><nl><eot>. With Echo
disabled but EOT enabled, the last response line ends with <bel> or <ack> followed by <eot>.

7.1.3 Remote Interface Description

Remote setup of the Gryphon100 is done through a specified set of ASCII commands for both
TCP/IP and RS232 connections. This section will focus on the protocol of the
commands/programs that setup and operate the Gryphon100. Many of the mentioned
commands are based on industry standards, however, many are unique features of Ulyssix and
the Gryphon100.

All commands are case-insensitive ASCII and must be terminated by a newline character, <nl>
(hex OA), or a carriage return, <cr> (hex OD). The setup should be sent a line at a time. Before
sending another line, the remote client should wait for the echo of the complete line when Echo
is enabled, or the <ack> (hex 06) or <bel> (hex 07) when Echo is disabled. In no-Echo mode,
blank lines are ignored; neither <ack> nor <bel> is sent.

Commands can be a single line, meaning, BITS 1 STATUS asking, “What is the lock status of
bit sync 1?” or can be an entire program setting up many features sequentially before
terminating. Typically, single line commands are used to ask a quick question of the
Gryphon100, while command programs are intended to setup the individual pieces of
hardware.

After receiving a complete line, the Gryphon100 makes a response that can be affected by both
the Echo and EOT modes. If Echo is enabled, all response lines are terminated by <cr><nl>.
Error lines start with "ERROR:" followed by the error message. In EOT mode, each response
is terminated with an <eot> (hex 04) character, allowing you to detect the end of single and
multi-line line responses in a uniform way. When both Echo mode and EOT mode are enabled,
the last response line ends with <cr><nl><eot>. When Echo is disabled, some Single Line
Commands still generate a response line, in addition to the <bel> or <ack>. The last response
line is terminated by <cr><nlI> followed by the <bel> or <ack>. With Echo off and EOT on,
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the last response line is terminated with <cr><nl> followed by <bel> or <ack>, followed by
<eot>.

The following lists the Gryphon100’s special handling of some characters.

Code Hex | CTRL Action

<eng> | 05 "E Returns the remote status of the unit. In echo mode, response
is REMOTE<nI> or LOCAL<nI>. In no-echo mode, response
1S<GS> (hex 1D) for remote, <FS> (hex 1C) for local. Note:
Gryphon100 always responds REMOTE—command is for
software compatibility with the Gryphon100.

<ps> 08 "H Backspaces one character.
<nl> 0A N Terminates a line.
<cr> 0D "M Terminates a line.
<dc2> |12 "R Turns off Echo mode.
<dc4> | 14 T Turns on Echo mode.
<del> | 7F, -- Deletes the line.

C3
<so> OE N Turns on EOT mode.
<si> OF O Turn off EOT mode.

Table 4 - Remote Setup Special Characters

7.2 Single Line Commands

Single-line commands are commands that cannot be embedded in a setup program. They are
used to invoke an action or request a response. In these commands, n =1, 2, 3 or 4 referring to
channels 1, 2, 3, and 4 (if the unit is a dual channel system, only 1 and 2 will apply).

7.2.1 Software Version

Get the Gryphon100 front panel software revision with the command
VERSION

The response string has the form:

Vers vers_no date Gryphon10n

Where vers_no is the version number, date is the release date, and Gryphon10n will determine
the model of the unit (n=2 or 4 depending on model).
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7.2.2 Self-Test

Use the following command to determine if the Bit sync is in functional order. This test will
perform a quick diagnostic to determine if the bit sync is responding to commands.

BITS n TEST

The response is PASS for functioning bit sync, FAIL for a bit sync that should not be used.
7.2.3 Retrieve Setup

To retrieve the setup of a bit sync, use:

BITS n SETUP

The response is multiple lines, the first being BITS n followed by lines reporting the current
setup of the card, with the final line being END. The setup is described using the same syntax
as would be used to program it.

7.2.4 Bit Sync Lock Status

To query the lock status of the bit sync, use:

BITS n STATUS

The response is LOCK or SEARCH.

7.2.5 Single Line Commands Summary

Command Response

VERSION ‘VERS vers_no date Gryphon10n’
n=2 or 4 representing number of channels

BITS n TEST ‘PASS’ or ‘FAIL’

n=channel being tested

BITS n STATUS ‘LOCK’ or ‘LOSS’

n=channel status requested for

FSYN n STATUS ‘LOCK’, ‘CHECK’ or ‘SEARCH’

n=channel status requested for

SUBFSYN n STATUS ‘LOCK’, ‘CHECK’ or ‘'SEARCH’

n=channel status requested for

Table 5 - Single Line Command Summary Table
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7.2.6 Setup Programs

A setup program is used to setup any or all parts of the hardware. It begins with a specification
of what channel is being setup (ex: “BITS 1” would indicate channel one) and ends with the
command END. A setup program spans multiple lines. No Single Line commands can be
issued in the middle of a Setup Program. The general form of a Gryphon100 setup program is:

BITS n

commands

END
where n must be 1, 2, 3 or 4 to address Channel 1, 2 3, 4. The END statement finishes the
programming by checking the setup for errors, and if there are none, downloading the setup to
the addressed card. The remaining subsections describe the commands that can be placed in a
Setup Program.
7.2.7 Bit Sync Source Select
Select the decoder input source using the command
SRC=n
where n is one of the following values:
1 — Bit Sync input 1 (single ended)
2 — Bit Sync input 2 (single ended)
3 — Bit Sync input 3 (single ended)
4 — Bit Sync input 4 (differential)
7.2.8 Source Termination
To select the input source termination, you can use the command:
TERM n
n= the desired termination value. Choose from the following:

50 — 50Q (Ohm) termination
75 — 75Q (Ohm) termination
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LO — 75Q (Ohm) termination
10K — 10K€Q (Ohm) termination
HI — 10KQ (Ohm) termination

7.2.9 Decoder Input Codes:

Specify the input code type you are going to process by entering the mnemonic as shown
below in the Command column.

IRIG Code @ Command Code Definition

NRZ-L NZL Non-Return-to-Zero Level

NRZ-M NZM Non-Return-to-Zero Mark

NRZ-S NZS Non-Return-to-Zero Space

BiP-L BPL Bi-phase Level (Split Phase)

BiP-M BPM Bi-phase Mark

BiP-S BPS Bi-phase Space

RZ RZ Return-to-Zero

RNRZ-L RNZ-n Randomized Non-Return-to-Zero Level

When a randomized code type is selected, the derandomizer will be automatically engaged. n
must be specified to set the size of the shift register. If the code type is not randomized, no n
needs to be specified.

Command Format:
code n

n = (11 or 15)
7.2.10 Derandomizer Pattern Direction

Set the direction of the PN pattern applied by the derandomizer using one of the following
commands:

FOR Derandomize forward PN patterns
REV Derandomize reverse PN patterns

Use this command along with the input code command (section 6.4.3) to decode randomized
data. The input code command selects the PCM code and run length, and this command sets
the direction of the PN pattern. For example, to decode NRZ-L randomized with a PN11R
pattern, use the commands

RNZ 11
REV
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7.2.11 Bit Rate

Set the bit rate with the command

BR=rate

The Gryphon100 accepts bit rates anywhere between 1 bps and 32 Mbps

The following are all valid commands for setting a bit rate of 1.2 Mbps.

BR=1.2E6

BR=1200000

BR=1200K

BR=1.2M

7.2.12 Loop Width

Loop width controls the Bit Syncs PLL's capture range. In general, use a smaller loop width
for noisy, frequency stable signals, and a larger loop width for signals that may have Doppler
effects or be subject to tape speed variations.

Set the loop width with the command

LW=n.nn%

The loop width can be set from 0.01% to 3.0% with a resolution of 0.01%. No % sign needs to
be transmitted, it is assumed.

7.2.13 Loop Tracking

Loop tracking sets the maximum allowable PLL frequency deviation from the programmed bit
rate. The larger the numeric value of the loop tracking parameter, the larger the range.

The command

TRK=n.nn%

The tracking range can be set between 0.01% and 3.00% of the bit rate. No % sign needs to be
transmitted, it is assumed.

7.2.14 Bit Sync Input Polarity

Each bit sync input polarity can be declared by using the command:
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[src] [pol]  [src]=IDAT or XDAT depending whether the data is being bit synced, or going
directly to the frame sync respectively.
[pol]= NOR or INV depending whether the polarity of the data is normal or
inverted respectively.

7.2.15 Bit Sync Outputs

Each bit sync has 3 independent outputs. The first 2 are TTL level clock and data outputs and
the third is a bipolar data output. Each output is independently programmable. For outputs 1
and 2 the code type, clock phase and polarity are selectable. For the third output code type and
polarity are selectable. Use the following commands to program each.

Outputl (TTL level clock and data)

OUT= [code] [n] [direction]
[code]= any of the input code types described in section 7.2.20
[n]= shift register size of derandomizer (left blank if data is not randomized)
[direction]= FOR or REV for direction of derandomizer (left blank if data is not
randomized)
CLK[y]

where y is 0, 90, 180, or 270, expressing the phase shift in degrees between the start of the data
bit interval and the positive transition of the output clock.

Polarity
[n]

Where n is NOR or INV depending on whether the data should be output in normal or inverted
polarity.

Output2 (TTL level clock and data)

CODE or OUTPUT2 [code] [n] [direction] [polarity] CLK [y]

[code]= any of the input code types described in section 7.2.20

[n]=shift register size of derandomizer (left blank if data is not randomized)

[direction]= FOR or REV for direction of derandomizer (left blank if data is not
randomized)

[polarity]= NOR or INV corresponding to normal or inverted data.

[y]=0, 90, 180, 270 corresponding to the degree shift between data and clock

Output3 or TAPE Out (Bipolar data)

TAPE or OUTPUTS3 [code] [n] [direction] [polarity]

[code]= any of the input code types described in section 7.2.20
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[n]= shift register size of derandomizer (left blank if data is not randomized)

[direction]= FOR or REV for direction of derandomizer (left blank if data is not
randomized)

[polarity]= NOR or INV corresponding to normal or inverted data.

7.2.16 Decoder Data Polarity
The following two input polarity commands are available:

NOR selects NORMAL polarity
INV selects INVERTED polarity

7.2.17 AGC Freeze

Each Bit Sync can lock the Auto Gain Control values at any given moment. Typically, this
would be done when the incoming signal is of steady level and offset. Enabling AGC Freeze
will increase the resync acquisition speed in this situation. AGC Freeze will also increase the
bit syncs tolerance of long streams of ‘1’s and ‘0’s in a Non-Return to Zero stream.

To enable or disable AGC Freeze use the following commands:

AGCFREEZE (enables AGC Freeze)
NOAGCFREEZE (disables AGC Freeze)

7.2.18 Frame Synchronizer

Each bit sync in the Gryphon100 has an accompanying Frame Synchronizer and Sub Frame
Synchronizer. To setup the Frame Sync use the following commands (all on single line).

FMT FRAME [commands]
or
FSYN [commands]

The following are all commands available for the frame sync setup.

MINFRM=[n]
[n] = Number of minor frames in the major frame

LEN=[n]
[n] = Number of bits in minor frame

SYNCBITS=[n]
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[n] = Number of bits in frame sync pattern. The Sync pattern will be set to the IRIG
standard of length n.

SYNC=[n]
[n] = Frame sync pattern

MASK=[n]
[n] = Frame sync mask. Any 1 in a bit location will tell the frame sync to ignore that
bit of the pattern

SYNCERRS=[n]
[n] = Number of allowed frame sync bit errors

SLIP=[n]
[n] = Number of allowed bit slips. The command SLIP will indicate 1 allowed bit slip.
[n] can be any number up to %2 the minor frame size.

NOSLIP
Turns off allowed bit slips

AUTO
Turns ON Auto Polarity. Without frame lock, the polarity will flip until lock is
acquired

NOAUTO
Turns OFF Auto Polarity.

CHECK=[n]
[n] = number of frame sync patterns seen before frame sync status moves from
‘Search’ to ‘Check’

LOCK=[n]
[n] = number of frame sync patterns seen before frame sync status moves from ‘Check’
to ‘Lock’

SEARCH=[n]
[n] = number of frame sync patterns seen before frame sync status moves from ‘Check’
to ‘Search’

LOCKTOCHECK=[n]
[n] = number of frame sync patterns seen before frame sync status moves from ‘Lock’
to ‘Check’

BURST
Turns ON Burst Mode. Will immediately put the frame sync status to ‘Lock’ upon
seeing 1 frame sync pattern. This eliminates losing the first minor frame of data.
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NOBURST
Turns OFF Burst Mode

DIS
Turns ON Data In Search Mode. Will continue to archive data upon loss of frame sync
‘Lock’.

NODIS
Turns OFF Data in Search Mode

Any or all of the commands may be used to program the frame sync. All should be located on
a single line with a Line Feed or Carriage Return only at the end. The BITS n command at the
beginning of the setup program indicates which frame sync is setup.

7.2.19 Sub Frame Synchronizer

Each frame sync in the Gryphon100 has an accompanying Sub Frame Synchronizer. To setup
the Sub Frame Sync use the following commands (all on single line).

SUBFSYN [commands]

The following are all commands available for the sub frame sync setup.

[type]
[type] = NONE, SFID, or FCC depending on type of sub frame sync in frame

LOCATION=[n]
[n] = Number of bits from end of Frame Sync pattern to end of Sub Frame Sync

NUMSFIDBITS=[n]
[n] = Number of bits in sub frame sync word

STARTVAL=[n]
[n] = Value of SFID word in first minor frame

ENDVAL=[N]
[n] = Value of SFID word in last minor frame

CHECK=[n]
[n] = number of correct sub frame sync words seen before sub frame sync status moves
from ‘Search’ to ‘Check’

LOCK=[n]
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[n] = number of correct sub frame sync words seen before sub frame sync status moves
from ‘Check’ to ‘Lock’

SEARCH=[n]

[n] = number of correct sub frame sync words seen before sub frame sync status moves
from ‘Check’ to ‘Search’

LOCKTOCHECK=[n]
[n] = number of correct sub frame sync words seen before sub frame sync status moves
from ‘Lock’ to ‘Check’

[wordorder]

[wordorder] = MSB or LSB specifying the order bits are transmitted in the stream

Any or all of the commands may be used to program the sub frame sync. All should be located
on a single line with a Line Feed or Carriage Return only at the end. The BITS n command at
the beginning of the setup program indicates which sub frame sync is setup.

7.2.20 Setup Program Summary

Command Description Example

BITS n Begins setup program and indicates channel being setup | BITS 2<cr><nl>
n=1, 2,3, or4 depending on channel being setup

END Ends setup program END<cr><nl>

Bit Sync Setup Description

Commands

SRC=n Selects input data source SRC=3<cr><nl>
n=1, 2,3, or4 corresponding to 1 of 4 inputs per bit
sync

BR=n Sets input bit rate from 1 bps to 32 Mbps BR=1.2E6<cr><nl>
n = bit rate

[code] [Nn] Sets the input code type. n = shift register size if RNZ 11<cr><nl> or
randomized code type. BPL<cr><nl>

TERM=n Sets input impedance. n =50, 75 or LO, 10K or HI TERM=HI<cr><nl>

[direction] Sets derandomizer direction. FOR or REV REV<cr><nl>

[src] [pol] Sets input src (IDAT or XDAT) and input polarity IDAT INV<cr><nl>
(NOR or INV)

[polarity] Sets output polarity to normal (NOR) or inverted(INV) | NOR<cr><nl>

LW=n Sets loop bandwidth percentage. n = 0.01 to 3.00 LW=0.5<cr><nl>

TRK=n Sets tracking range percentage. n = 0.01 to 3.00 TRK=0.10<cr><nl>

AGCFREEZE Enables AGC Freeze mode AGCFREEZE<cr><nl>

NOAGCFREEZE Disables AGC Freeze mode NOAGCFREEZE<cr><nl>

OUT=[code] [n] [dir]

Sets Output 1 to specified code type

OUT RNZ 15
REV<cr><nl>
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CLKn

Sets Output 1 Clock phase to n. n =0, 90, 180, or 270

CLK 180<cr><nl>

OUTPOLn

Sets Output 1 Polarity to n. n = NOR or INV

OUTPOL NOR<cr><nl>

OUTPUT2 [code] [n]
[dir] [pol] [cIK]

Sets Output 2 code type, clock phase and polarity

OUTPUT2 BPL INV
90<cr><nl>

TAPE [code] [n] [dir]
[pol]

Sets Output 3 or Tape out code type and polarity

TAPE NZL NOR<cr><nl>

Frame Sync Setup Description Example
Commands
FSYN [commands...] Indicates beginning of Frame Sync setup line FSYN.......... <cr><nl>
MINFRM=n Sets major frame size. n = number of minor frames in MINFRM=32
major frame
LEN=n Sets length of minor frame. n = number of bits in minor | LEN=2047
frame
SYNCBITS=n Sets number of bits in frame sync pattern. n = bits in SYNCBITS=32
pattern
SYNC=n Sets frame sync pattern. n = sync pattern in hex SYNC=FE6B2840
MASK=n Sets sync mask n = sync mask pattern in hex MASK=00000001
SYNCERRS=n Sets number of errors allowed in frame sync pattern.n | SYNCERRS=3
= number of errors allowed
SLIP=n Sets number of bits frame sync location can be off. n= | SLIP=45
bit slips allowed
NOSLIP Sets bit slips to zero NOSLIP
AUTO Enables Auto Polarity mode AUTO
NOAUTO Disables Auto Polarity mode NOAUTO
CHECK=n Sets number of frame sync patterns to move from CHECK=1
‘Search’ to ‘Check’ status. n = number of patterns
LOCK=n Sets number of frame sync patterns to move from LOCK=2
‘Check’ to ‘Lock’ status. n = number of patterns
SEARCH=n Sets number of frame sync patterns to move from SEARCH=3

‘Check’ to ‘Search’ status. n = number of patterns

LOCKTOCHECK=n

Sets number of frame sync patterns to move from
‘Lock’ to ‘Check’ status. n = number of patterns

LOCKTOCHECK=1

BURST Enables Burst mode BURST
NOBURST Disables Burst mode NOBURST
DIS Enables Data In Search mode DIS
NODIS Disables Data In Search mode NODIS
Sub Frame Sync Setup | Description Example
Commands
SUBFSYN [commands] | Indicates beginning of Sub Frame Sync setup line SUBFSYN
......... <cr><nl>
[type] Indicates type of sub frame sync either NONE, SFID, SFID
or FCC
LOCATION=n Sets location of SFID word. n = number of bits from LOCATION=16

end of frame sync pattern to end of SFID word
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NUMSFIDBITS=n
word

Sets size of SFID word. n = number of bits in SFID

NUMSFIDBITS=16

STARTVAL=n

Sets value of SFID word in first minor frame. n =
beginning count value

STARTVAL=0

ENDVAL=N

Sets value of SFID word in last minor frame. n =
ending count value

ENDVAL=31

CHECK=n

frames

Sets number of correct sub frame sync words to move
from ‘Search’ to ‘Check’ status. n = number of minor

CHECK=1

LOCK=n

frames

Sets number of correct sub frame sync words to move
from ‘Check’ to ‘Lock’ status. n = number of minor

LOCK=2

SEARCH=n

frames

Sets number of correct sub frame sync words to move
from ‘Check’ to ‘Search’ status. n = number of minor

SEARCH=3

LOCKTOCHECK=n

frames

Sets number of correct sub frame sync words to move
from ‘Lock’ to ‘Check’ status. n = number of minor

LOCKTOCHECK=1

[wordorder]

Sets the order of bits in SFID to either MSB (most
significant bit first) or LSB (least significant bit first)

MSB

Table 6 - Program Summary Table

7.2.21 Default Values

To revert to default values for all parameters, use the following command:

INIT

The parameter default values are listed below.

Source Select

Source Termination
Input Code
Derandomizer
Derand Direction

Bit Rate

Loop Width

Loop Tracking
Decoder Clock Phase
Decoder Data Polarity
Randomizer

Rand Direction
TAPE Output

CODE Output

FSYN

BERT

1

LO for all inputs
NZL

OFF

FOR (forward)
1000000

0.1%

0.1%

0 (degrees)
NOR (normal)

0 (pass through)
RFOR (forward)
NZL (NRZ-L)
DATA (encoder output)
OFF

OFF
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Chapter 8 Software Upgrade

To access the Gryphon122 Software Upgrade screen, select the number 6 key from the
Menu screen or use the Arrow keys and then select OK.

Figure 56 - Software Upgrade

The software upgrade screen displays the current version of the software, release date and
model of the product. The internet MAC address is also displayed for ease in setting up the
Ethernet interface.

To perform the software upgrade, go to the Ulyssix web site and login into the Gryphon
section to get the latest Gryphon122 software. The files need to be loaded onto a USB
drive in a Gryphon Upgrade folder on the USB drive. By hitting the F1 UPDT key, the
Gryphon122 will automatically copy the new files that are on the USB drive onto the
Gryphon122 and restart the system.
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Chapter 9 Troubleshooting

1. No Bit Lock — Diagnosing bit lock can be very difficult. First ensure data is making to
the hardware by viewing the Eye Pattern on the Measure screen. If there is a flat line,
you will need to double check the rear input selection and the cabling being used. If
data is making it to the board and still no Bit Lock, re-verify the bit rate and code type
selections. Lastly check an alternative Bit Sync using the same data source before
calling the factory for assistance.

2. No Frame Sync Lock — After verifying good bit lock by viewing the Eye Pattern on
the Measure screen, first attempt enabling Auto Polarity on the Frame Sync Setup
screen to check for an inverted data stream. Next attempt adding bit slips up to half the
size of a minor frame. This will open the window of tolerance for finding a Frame
Sync pattern. Next attempt allowing for Sync Errors. Lastly verify with another Frame
Sync using the same data stream before calling the factory for assistance.

3. Screen Errors — Communication to the front LCD display is accomplished internally
using RS232. With that comes the possibility of interrupting a command with a second
command. This may be seen when large amounts of data is written to the LCD such as
loading a screen. If a second button is hit prior to the screen being loaded, this
command will cause an interruption in the screen. It is important to understand that
underneath all operations are continuing without any problems, but the screen was
written incorrectly. To fix, refresh the screen allowing 1 second to load.

4. Format File Not Saved — The Gryphon architecture uses an embedded operating
image to load quickly and consistently. During each session data is saved to DRAM
and not converted to the operating image until the next proper shutdown. If power is
lost abruptly the system will reboot to the last saved image which was formed during
the last proper shutdown. It is important to periodically shutdown after adding format
files or changing software.

5. Gryphon Hangs During SW Update — If the Gryphon freezes and becomes
unresponsive during a software update using a USB drive, first remove the USB, then
hold the front power rocker switch until the unit powers off. Check the file system of
your USB and ensure that it is formatted to FAT32 or exFAT and not NTFS. If this
does not solve the problem, please contact the factory for further instructions.
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Chapter 10 USB Device Settings

10.1 USB Folders

The Gryphon100 unit allows for input and output of data, files, and configurations via the front
USB ports. The unit needs to find specific folders in the root of the USB device for certain

functions.

Folder Name

Function

Contents

Gryphon Upgrade

Input -- Used when updating
the Gryphon100 operating.

All .dlls and .exes the
Gryphon needs to function.
Provided by factory.

Gryphon Firmware

Input -- Used when updating
the firmware of the internal
TarsusHS hardware.

2 files — FPGAG3.rbf and
FPGAG64.rbf, readme.txt
may also be included.
Provided by factory.

Gryphon Archive Output — Used to stream Any files archived. File
archive data from the Gryphon | extension is .tad.
unit.

Gryphon Configs Input/Output — Used to import | Exported files from any

or export Gryphon
configuration files.

Gryphon unit (.xml
extension). Can be loaded
onto any Gryphon100 unit.

10.2 USB File System

Figure 57 - USB Folder Descriptions

Ulyssix recommends a USB device file format of exFAT. Typical USB drives under 32 GB
are formatted in FAT32 file system. This is perfectly acceptable, but FAT32 restricts the
maximum file size to ~4 GB. This limitation could become an issue with larger archive files.
FAT32 is also not applicable to larger drives sizes, where exFAT is.

NTFS file systems are regarded as not ideal due to the file overhead and possible security flags
that would prevent the Gryphon from launching executables. This may be the problem if you

attempt to update Gryphon software and the system fails to restart.

For more information on the exFAT file system, please see:
http://msdn.microsoft.com/en-us/library/aa914353.aspx
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Chapter 11 Archive Data Files Explained

Archive files recorded by the Gryphon100 binary files containing data from Frame Sync
circuitry of the Ulyssix PCM hardware. After Frame synchronizing the data is stuffed into a
large dual port memory device. Along with the data, a header is generated and stuffed into the
dual port memory at the beginning of every minor frame. The data is read from the dual port
memory by the Gryphon100 software and stored to an external memory source via the USB
Ports on the front.. Each file stored contains a file header and all minor frame and header data
captured during an archive sequence. All archive data files end with the extension “.tad”.
(Tarsus Archive Data) This section of the manual explains the format of the archive data.

9.1 Data Storage Format

The Gryphon100 stores the archive data in “Little Endian” format. “Little Endian” derived

from the phrase “Little End In”” means the little end of the data is stored in memory fist. For
example, 0x12345678 would be stored in memory as (0x78 0x56 0x34 0x12).

9.2 File Header Definition

Each archived data file contains one file header structure. The file header is stored to indicate
the date, time and configuration file used during the archive sequence. All file header data is in
ASCII characters to allow viewing with a standard text editor. The header consists of 328 bytes
and is defined as follows:

10 bytes — Signature

12 bytes — Version

22 bytes — Date/Time

260 bytes — Configuration file and path

12 bytes — Input Data Source (Either “Frame Sync” or “Decom”)
1 Unsigned Integer (32 bits) - Bits/Minor Frame

1 Unsigned Integer (32 bits) - Spare

1 Unsigned Integer (32 bits) — Spare
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9.2.1 File HeadeM

noooooonoo
nooooonlio
nooooon2o
ooooonso
nooooondo
ooooonso
noooooneo
nooooonzo
nooooonao
nooooonso
nooooonao
nooooo0bo
nooooonzo
nooooondo
onoooned
nooooonfo
oooooloo
nooooollo
nooooolzo
noooool3o
nooooo14o

54
32
31
72
73
6F
73
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
46
0o

61
0o
3l
aF
73
BE
5C
0o
0o
0o
0o
0o
0o
0o
0o
0o
0o
0o
0o
72
00

72
o0
34
67
69
66
64
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
61
00

73
0o
34
72
78
69
65
0o
0o
0o
0o
0o
0o
0o
0o
0o
0o
0o
0o
6D
0o

75
na
39
6l
5C
67
6D
na
na
na
na
na
na
na
na
na
na
na
na
65
na

73
oo
JA
6D
54
75
oF
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
53
0o

50
32
35
20
61
72
2E
0o
0o
0o
0o
0o
0o
0o
0o
0o
0o
0o
0o
79
00

43
2F
38
16
72
61
78
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
EE
00

4D
31
20
69
73
74
6D
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
63

i1}
3l
41
6z
75
69
6C
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

il
2F
4D
65
73
6F
0o
0o
0o
0o
0o
0o
0o
0o
i}
0o
i}
0o
0o
0o

Z2E
32
o0
73
50
EE
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0
o0

38
30
43
5C
43
46
na
na
na
na
na
na
na
na
na
na
na
na
na
na

2E
30
34
55
4D
69
on
oo
on
oo
on
oo
on
oo
oo
oo
oo
oo
nn
nz

32
35
5C
aC
5C
[
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

11:49:58

TarsusPCH 1.8 2.
2-11-2005

rogram Files~Uly
szix~TarsusPCH~C
onfigurationFile
=hdeno . ¥ml

AM.C:~F

File Header Information
Signature = TarsusPCM
Version =1.7.11.9
Date/Time = 12/28/2004
2:12:25 PM
Configuration File =
C:\Program

Files\Ulyssix\TarsusPCM\Co
nfigurationsFiles\demo.xml

Source = Frame Sync

Figure 58 — Archive File Header Example

9.3 Minor Frame Header Definition

As stated above, header data precedes every minor frame in the archive file. The header
contains time in Binary Coded Decimal (BCD) along with various status indicators. The header
data is defined as three 32 bit data words with the following format.

32 BIT WORDS

BITS
S 3NN I ]| 2=|e|e(I||Y|m|e|oem el TN —|°
0000 100's days 10’s days 1’s days 10’s hours 1’s hours 10’s minutes 1’s minutes
1 10’s seconds 1’s seconds 100’s msec 10’s msec 1's msec 100’s usec 10’s usec 1’s usecs
2 TC|TC B MF
Minor Frame Count R| F | IVE|Slip| # Sync Errors SF Lock FFI
Errl Err Lock Lock

Table 7 - Archive Data Header Definition

Time Code Reader Error

Time Code Flvywheel Error

Bit Sync Source (0 = Internal, 1=External)

Bit Slip (1 = ves, 0 = no)

Bit Svnc Loop Lock

Sub Frame Lock (2 = Lock. 1 = Check, 0 = Search)

Minor Frame Lock (2 = Lock. 1 = Check, 0 = Search)

Current Format # Indicator
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9.4 Data Description

The Gryphon100 continuously packs the frame data into a file in 32 bit chunks. If a minor
frame size (bits) is not divisible by 32. Then the end of the minor frame will be zero filled.

9.4.1 Archive Data 32 Bit Sync 16 Bit Data

Sync Pattern Size: 32 bits
Sync Pattern: FE6B2840
# Minor Frames: 1
# Words per Frame: 16

+{ ozv4r01z
EEEEEGEE
20423000
Pl L LT
00000000
CCOCCOCC
FESEZG40

3042590
CAEArI =111
Qoooaoono
CCCCCCoCC
FEEEZE40
CCCoCoccC
111lzz2z

DDDDDUD@}FEEBZB4D

CCCCCCCC
FEEEZ240
CCCCCCCC
1111 EEEE
CCCCCCeC
33334444

CCCCCCCC
1111EE22
CCCCCCCC
DE334d44
0z7?4101l:s
S555EREE

Figure 59 - Archive Data Header Example

0z74101z
LLESEEEER
0423000
maaas
(uu]uu]uysyn]
CCCCCCCo
FEGEZ540

304EEE90
TIIIeeEs
Qoooaoono
CCCCCeco
FEEEZE40
CCCCCCCC
111lzzzz

o000
CCCCCCeC
FEEEZE240
CCCCCCCC
1111 EEEE
CCCCCCCC
33334444

FEEEEZ40
CCCCCCog
11115822
CCCCCCCC
DE334d44
0z741012
S555E6E6E

Figure 60 - Archive Data Example

1111E2E2
CCCCCCCC
23334444
0z74101z
LEELEESER
30423218
TETIEEEs

3334444
02741012
LLLEEEER
204E3405
EArArArE =i=1s
Qooooona
CCCCCCCE

1111E2E2
CCCCCoCE
33334444
0z74101z
LEELEESER
204232159
EaCAn= 1=t

3334444
074101z
LLLEEEEER
204E32409
EArArArE =i=1s
Qo000ana
CCCCCCCE

9.4.2 Archive Data 24 Bit Sync 12 Bit Data

Sync Pattern Size: 24 bits
Sync Pattern: FAF320

# Minor Frames: 1
# Words per Frame: 8

0z2a0343
025605343
0z3e0343
0z2a0343
0z2e0343
0z560343
0z2a0343

21131514
31131633
SLL317EE
21131870
21131539
S3L132107
BL13EEEE

oooooaco
oooooaeo
Qooooono
oooooaco
oooooaeo
oooooaco
oooooaca

OOFAFZED
OOFAFZZD
OOFAFZED
OOFAFZED
OOFAFZED
OOFAFZZED
OOFAFZED

Figure 61 - 12 bit Archive example

Header Information

Time = 274:10:12:30.422.590
Minor Frame Count =0
Internal Bit Sync

No Bit Slips

Bit Sync Loop Lock

Sub Frame = Lock

Minor Frame = Lock

Current Format =0

Data Information

Word 1 = 1111
Word 2 = 2222
Word 3 = 3333
Word 4 = 4444
Word 5 = 5555
Word 6 = 6666
Word 7 = 7777
Word 8 = 8888

Word 9 — 14 = CCCC

OL110ZEE
OL110ZZZ
OLLLOZEEE
OL110ZEE
OL110ZEE
OL110ZEE
OL110EEE

03330444
03330444
03330444
03330444
03330444
03330444
03330444

Data Information
In (Hexadecimal)
ntecoses o7770zss | Word 1=0111
0EES0668 07770838 | Word 2 = 0222
05550886 07770822 | \Word 3 = 0333
cessoce o7moet | wora = oas
nsssoses o777ogss | WWOrd 5=0555
nsccosss o777ozss | Word 6 = 0666
Word 7 = 0777

Word 8 = 0888
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Chapter 12 Pinout Map
Gryphon102 Rear Conn DB50 CH 1&2

CH2 DIFF BS CLK+

CH1 CRC MF Valid

= {—CHI Diff BS CLK-

I CH1 SFFrame Lock

CH1 Diff BS CLK+

I—CHI SFFrame Check

L ——CH1 DIFF BS OUT-
‘ ——CH1 SFFrame Search

CH1 DIFF BS OUT+

CH1 Frame Lock

CH1 Frame Check

N
B2 EXT CLK
CH2 Frame Lock } /,,—-—-\
B2EXTIN — ‘ @ O,,O”
CH2 Frame Check——— ’ S ”.‘()’z o [
L “.—OBIO il
B1EXT CLK — @ O,Q“
I u‘—op\l |
CH2 Frame Search —— .,. O"
—‘ ,ﬂ
B1EXTIN ——— “._O,,O"
"QOQ 10
CH2 Loop Lock ——————— / 0. . O,
red
CH2 DIFF BS OUT- — ".! .z% :
CH2 SFFrame Lock . @ .:Os
CH2 DIFF BS OUT+ — O Oﬂ. i
@ o O
CH2 SFFrame Check - () O“. ' |
] QL0
Jr— L)
CH2 DIFF BS CLK 0.., L
CH2CRCMFValid ————— w
CH2 SFFrame Search
2
‘ No Used
. Use TBD
. Ground

Figure 62 - Gryphon102 Rear Conn DB50 CH 1 & 2 Pin Layout

CH1 Frame Search

CH1 Loop Lock
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Gryphon104 Rear Conn DB50 CH 1&2

s N\
B2 EXT CLK
CH2 DIFF BS CLK+
—— ‘ } @ ~ O ’ CH1 CRC MF Valid
-——-‘ ’n
CH2 Frame Check —, ’ g ::—8*8—.’ ] CH1 Diff BS CLK-
— k) il
B1 EXT CLK — ’ L 1 :: O 8 CH1 SFFrame Lock
" ) "
CH2 Frame Search —— "‘—O”O“ CH1 Diff BS CLK+
B1EXTIN - QO,,O“ | —CH1 SFFrame Check
4).09 10
CH2 Looplock —— s o O L ———CH1 DIFF BS OUT-
»
CH2 CRC MF Valid — @ .,,O : ‘ ——CH1 SFFrame Search
() O”. g
CH2 DIFF BS OUT- —————— o] @ O CH1 DIFF BS OUT+
CH2 SFFrame Lock — :9 0"8: CH1 Frame Lock
CH2 DIFF BS OUT+ l () .O [ B | CH1 Frame Check
3 2
CH2 SFFrame Check — :8 .'g ! L CH1 Frame Search
CH2 DIFF BS CLK- w CH1 Loop Lock
CH2 SFFrame Search

@ nNoused
. UseTBD
. Ground

Figure 63 - Gryphon104 Rear Conn DB50 CH 1 & 2 Pin Layout
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Gryphon104 Rear Conn DB50 CH 3&4

4 N
B4 EXT CLK
CH4 DIFF BS CLK+
B4 EXT IN ‘ } K,. O,, ’ CH3 CRC MF Valid
== ® 8
CH4 Frame Check ——, ’ S ::—O’gf I CH3 Diff BS CLK-
— k) il
B3 EXT CLK — ’ :: 88" CH3 SFFrame Lock
" ) "
CH4 Frame Search "‘—Ob" CH3 Diff BS CLK+
B3 EXTIN - QO,,O“ L CH3 SFFrame Check
A} p\ﬂ
CH4 Loop Llock —— ‘,%(.) O L ———CH3 DIFF BS OUT-
»
CH4 CRC MF Valid — @ .,,O : ‘ ——CH3 SFFrame Search
() O”. g
CH4 DIFF BS OUT- ———— o] ® O CH3 DIFF BS OUT+
CH4 SFFrame Lock — :9 0"8: CH3 Frame Lock
CH4 DIFF BS OUT+ l () .O [ 2 | CH3 Frame Check
3 2
CH4 SFFrame Check — :8 .'g ! L CH3 Frame Search
CH4 DIFF BS CLK- -  — w CH3 Loop Lock
CH4 SFFrame Search

@ nNoused
. UseTBD
. Ground

Figure 64 - Gryphon104 Rear Conn DB50 CH 3 & 4 Pin Layout
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Chapter 13 FEC and Viterbi Theory

Forward Error Correction

v

v

Continuous Coding

Block Coding

Convolutional Encoding
Algorithm

Reed-Solomon Encoding
Algorithm

Figure 65 — Forward Error Correction Block Diagram

Figure 119 shows a diagram describing the algorithm choices to implement Forward Error
Correction. Viterbi Decoding is the most common algorithm used in conjunction with a
Convolutional Encoder and is the choice for the Ulyssix decoder.

 Forward Error Correction (FEC)

— Forward error correction is a method that allows users to improve error control

capabilities.

— This is accomplished by transmitting redundant bits to the original data stream
which can then be used to detect and correct errors.

— Eliminates the need to resend data that usually results from transmission errors.

— The error correcting ability is determined by the design of the error correcting

code.

2 Most Common Cateqgories of FEC

1.) Continuous Codes
— Performs operations on bit or symbol streams of arbitrary length.
— Commonly referred to as Convolutional Coding
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— Most common decoding method Viterbi Decoding
2.) Block Codes
— Performs operations on fixed-size blocks or packets of symbols whose size is
usually a function of a preset algorithm.
— Most common type is Reed-Solomon Coding

« Convolutional versus Block Encoding

— Soft-Decision Data permits Convolutionally Encoded System gain to degrade
slowly as the error rate increases, whereas Block-Level codes only correct
errors up to a point and the gain drops off rapidly afterwards.

— Convolutional codes do not require block synchronization

— Convolutional codes are decoded after an arbitrary length of data whereas
block-level codes require the reception of an entire data block before decoding
begins.

» Convolutional Encoder Parameters
« Commonly specified by three parameters:
— n :number of output bits
— k : number of input bits
— m: number of memory registers
» Code Rate: k/n
— Ratio describing the number of input to output bits
— Also an indicator of code efficiency
— Expressed as k/n
« kranges from 1 to 8, m from 2 to 10 and k/n from 1/8 to 7/8
» Constraint Length: K
— Represents the number of bits in encoder memory
— Directly affects the generation of output bits n
« Generator Polynomials: G1, G2
— Used to choose which register bits are selected from registers
— Number of polynomials is dependent on n

Viterbi Soft Bit Decision

Soft-Decision increases the Viterbi Decoder’s ability to correctly decode an incoming data
stream by quantizing a specified number of bits. The Ulyssix Viterbi Decoder uses a seven bit
soft decision making. This means that for the rate %2 of each of the two encoded bits are now
represented by 7 bits instead of one. When only a single bit is used for the two encoded bits
this is called Hard Bit Decision. Since we are using seven bits, eight represents the maximum
likely hood that binary a ‘1’ was received whereas 0 represents the maximum likely hood that a
binary ‘0’ was received.
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