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INTRODUCTION

x  PURPOSETHISTECHNICAMANUAL PROVIDHHEOPERATION AND FUNCTIONAL DETAHS
THE CORVU8&00 TEST TOOL

x USE OF THIS MANUAHIS MANUAL IS INTENDED FOR INSTRUCTIONAL PURPOSES RELATED TO
THE UTILIZATION OF THE CORAMISCHAPTER 1 IS OVERVIEW AND SAFETY, CHAPTER 2 IS IN
DEPTH TESTER OPERATRONCHAPTER 3 IS THE ILLUSTRATED PARTS BREAKDOWN

x DEFINITION®EEIONc EIOi § A?2100Ec xxCI0i cE EéEAIO 1O~ O X IOE# £
7f ?2f ] AptOOEEUEc8§OXx?CI0O 2Ky~ 0CIi cE EéEAf NIOf EIO
MANDATORY PROVISIONS. WILL MAY BE USED TO EXPRESS A DECLARATION PURPOSE. IT MAY
BE NECESSARYDEEIOy i f x x CQOf 109 EEEWI c EAEKEf ~Ax EIO] ONOAT |

x  ABBREVIATIONS:

A/C- Aircraft

CW- Continuous Wave

GUIT Graphical User Interface

IF- Intermediate Frequency

SW- Software

SWARSize Weight and Power

SWR Standing Wave Ratio

RT Remote Terminal

Ul- User Interface

UUT Unit Under Test

VNA- Vector Network Analyzer

VOP- Velocity of Propagation

x LIST OF RELATED PUBLICATIONS:

MIL STD 1553B: Digital Time Division Command/Response Multiplex Data Bus, DoD
SAE AS15531: Digital Time Division Command/Response Bus

mp~¢ct RUNDW~caqlll RecTW~1J¢t el 130G | T0ppér MeuRainoTdebndlégies w W7 | R¢ U Wi
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Chapter 1. General Testing Overview and Safety Precautions

o Equipment Overview

1T CORVUSAOOOVERVIEW

CORVU$400is an easy-to-use, lightweight test-tool for aircraft avionics and weapon systemsA
Swiss Army Knifeof integrated hardware and software providing a complete MHSTD 1553
troubleshooting/testing capability for any triax/twisted pair bus network and cable integrity testing
capability. CORVUSA00includes four testing and troubleshooting functions (Bus Monitor, VNA,
Wiremapping, and Stub Analysis) and associated cables. Detailed descriptions of these test
capabilities are covered herein.

Size NY kb LLUxX LW# WN N OP
Weight 181bs.
Power 60 W, 115 VAC or 28VDC

FIGUREL - CORVUS400UNIT

DragoonITCN advises thathe CORVUS400 Test Procedurébe conducted on each CORVUSI00 to
validate operational integrity. TheCORVUS400 Test Proceduremay be performed onsite with
minimal ancillary equipment. TheCORVUS400 Test Procedurés a separate document (1810310)
available from the DragoonITCN website or by request.
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CORVUSA400 Kit NSN 662501-722-8200 includes:

QTY Description P/N

1 CORVUS400 Unit 01-09362
1 Vegas Diode 01-09838
1 50 ft Grounding Cable assembly 05-07682
2 10 ft. Triax Cable 05-09450
1 CORVUS 28V Power Brick 05-09584
2 Triaxial Breakout Probe Cable Assembly 05-09751
2 1ft. Triax Cable 05-09889
1 D-CORVUS USB Cable 05-10071
1 USB 2 Port Hub 05-10075
1 6 ft Coaxial Cable NType to NType LMR 400 05-10200
1 Vegas Diode 5VDC Adapter Cable 05-10247
2 D-Corvus TX/RX Unit Assembly 06-10318
1 CORVUS Access Point 06-10385
1 D-Corvus Calibration Block 06-10397
2 D-Corvus Charger 55-10185
1 J300 Portable Power Station 55-10194
1 USB Silicone Waterproof Keyboard Touchpad 77-09594
1 VNA N611 Calibration kit 77-10199
1 CORVUS400 KIT Travel Case 39-10195

1 VEGAS DIODH1-09838

Vegas Diode is a Data IsolatioModule that addresses concerns regarding the use of untrusted,
commercial -off-the-shelf (COTS) budogging on aircraft with a MILSTD 1553 bus interface. Use of
a CORVU#00 on USAF aircraft is approved when VEGAS is inserted between the Test Tool and
1553 Bus. The VEGAS included with the CORVHB0 is nonruggedized.

OUT2 IN2 OUT1IN1

FIGUREZ2 - VEGASDIODE

1 D-CORVUSO06-10318

The DCorvus is designed for testing and debugging dnactive MIL-STD 1553 data bus. Thel553
data bus must be powered downwhile testing with D CORVUSThe DCorvus system is designed to
be controlled and used in conjunction with a CORVU&00 Test Tool. A Wi capability is included
for communication between CORVUS and BECORVUSOptionally, Wi-Fi can be disabled where

W/ [A ) ’
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wireless is prohibited, and communication from D-CORVUS to CORVU&an be achieved with a
USB cable

FIGURE3 - D-CORVUSTX/RXUNIT

1 J3300Power Packb5-10194

TheJ300 Power Pack(P/N 55-10185) offers a versatile and portable power solution with multiple
output options, including AC, USBA, USBC, and car port. It is designed with safety features such
as a Battery Management System, Over Voltage Protection, and Short Circuit Protection. The
robust lithium-ion cells ensure a long cycle life, providing over 500 cycles with at least 80% of the
original capacity. The Power Pack alleviates the need for AC power at the aircHait testing.

waEaac s r Vv

FIGURE4 - 300 POWERPACK
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o Detailed Equipment List for Setu@alibration(or selfcalibrating the tester)

P/N Name Description Quantity
01-09362 CORVUSHAO00 unit CORVUS 1
05-07682 CORVUS Grounding Cable CORVUS Grounding Cable Assembly 1
05-09584 CORVUS28V Power Brick CORVUSPower 1
05-10075 USB 2 port hub Splits CORVUS keyboard port for keyboard 1

and Access pointunit
06-10385 Access Point unit External WiFi for CORVUSnit 1
05-10071 USB cable USB type A to USB type B cable assembly for 1
Access point connection to Corvus 400
06-10318 D-CORVUSTX/RXunit TX/RX1553 mimic pattern data for test 2
05-09450 Triaxial Cable 10 ft Bus Monitor Cable from VEGAS to A/C 2
55-10185 D-CORVUXharger / power +5VDC external power for operatin and 2
pack battery charging DBCORVUS
05-09751 Triaxial Breakout Probe Cable | Triax to pin probes for Stub tests with D 2
Assembly CORVUS
77-09594 Keyboard External Keyboard and Mouse Tckpad 1
55-10194 Power Pack Jackery 3300 Power Pack 1

TABLE1 - REQUIRED EQUIPMENT

0 Adaptor Cables Detailed Description

The associated adaptor cables that are included with CORVU&00 enable a wide range of tests.
Care should be exercised when deploying these cables as they provide the critical link to the AAC.
full description of each Adaptor cable and accessory is shown below:

05-07682T CORVUS Grounding Cable- Cable assembly used to connect the //f\

CORVUS system to earth ground. Ensures proper system grounding and

|
provides protection against electrical surges or static discharge. \\\\ S Ve

05-09450T Triax Cable, 10 ft. - Triaxial cable used to interface the CORVUS 400
system with the MILSTD 1553 data bus for bus monitor operations.

05-09584T CORVUS28V Power Brick- Power cable assembly used to supply
primary 28VDC power to the CORVUS 400 system.

W/ [A )
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05-09751T Triax Breakout Probe Cable - Interface cable designed for BCORVUS &

Bus Monitor operation. The triaxial end connects to the MIETD 1553 port on the D

CORVUS unit or the 1553 PRI / SEC ports on the Corvus or Vegas Diode, while the I
dual probe leads attach to specific LRU (Line Replaceable Unit) signal pins for 5|gna i Q}
measurement and fault isolation. I

CORVUS 400 system with the VEGAS Data Diode during 1553 monitoring

05-09889T Triax Cable, 1 ft- Short triaxial patch cable used to interconnect the -
operations. [ )

05-10071T1 USB Cable- USB interface cable used to establish a direct wired connection between
the D-CORVUS and CORVUS 400 units when wireless communication is not in
use.

05-10075T USB 2Port Hub - Compact USB hub providing two additional USB ports.

05-10200T VNA Lead Cable- Coaxial N-Type to NType (LMR400) cable used as
the primary lead cable for Vector Network Analyzer (VNA) testing.

05-10247T1 VEGAS Diode 5VDC Adapter Cable Power cable used to supply /
regulated 5 VDC from the CORVUS 400 system to the VEGAS Data Diode.

o CorvusStartup Procedure
1. Place the CORVUS on a stable surface.
2. Connect the Grounding Cable (P/N 0®7682)
a. Unscrew the wing nut on the grounding pos{(SeeFigure6)
b. Place ringed end of grounding cable on the Grounding Post.
c. Replace and tighten wing nut.
d. Place the clamp on the other end onto earth ground.

3. Connect the DC power cable of the Power Supply brick (P/N @®584) to the CORVUS
power port as shownin Figure6.

4. Secure the power connectionfrom to the Corvusby hand-tightening the threads on the
connector until secure. Do not overtighten.

5. Connect the AC power cord of the Power Supply brick (P/N @®584) to a standard
115VAC, 60Hz outlet. If using Power Pack (P/N-8®185) connect the power cord to the AC
output of the fully charged Power Pack and turn on Power Pack.

6. Power on CORVUS by depressing the silver Power button on the top panel momentarily.
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7. Wait for boot-up to complete approximately60 seconds.
8. The startup procedure iscompleted when the CORVUS splash screen is displayed as

shown inFigure5

Bus Monitor

¢

Wiremap Distributed Corvus

FIGURES - CORVUSSPLASHSCREEN

Grounding
Post

Power
Button

FIGUREG T CORVUS400 CONNECTORPANEL

o Corvus Shutdown Procedures (or Powering down the tester)

1. Close all CORVUS applications.
2. Power off the CORVUS by pressing the silver Power button on the top panel.
3. Unplug CORVUS Disconnect the Power cord from the outlet.

4. Unscrew and disconnect the Power Cord from the top panel.

SITCN 7
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5. Wrap up the Power cord and secure with Velcro strips.
6. Unhook the grounding line clamp from earth ground.
7. Unscrew wing nut and remove the grounding line from CORVUS.

8. Wrap up the ground line and secure with Velcro strips.

1 D-CORVUStartup /SetupandCalibration
The DCorvus system must be calibrated using the calibration block P/N6-10397 before
connecting to the aircraft. The following procedure shows the steps required and the
equipment setup needed to perform this operation.

1. Connect equipment as shown inFigure 7.

06-10318 06-10318

D-Corvus
(Rx mode)

D-Corvus
(Tx mode)

D-CORVUS
Calibration Block

; | 05-09450
W 7 \ / 05-10071
- v .05'19::9]..? —

Corvus

01-09362

28vDC
PS

55-10194 05-09584 77-09594

Keyboard

FIGURET - D-CORVUSCALIBRATION SETUP

2. Apply power to the Corvus unit per the startup preedure on Pages.
3. Apply power to the DCorvus units following start up procedurePage63.
4. Once the Corvus completes its boot cycle the Corvus main menu is displayed.

\ITCN i
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5. Select the DCORVUS application icoras shown inFigure8.

CORUUS

Distributed Corvus

FIGURES - D-CORVUSICON

6. Figure9the D-CORVUS home screen user interface after the application is selected and
running.

Plot Option

Position

Zoom
[Ful
Scale
Position

[
vice: |

Device Count: 2
Fal )
TH I
Fast Rendering

Access Point Code
Version:

|__1.0.0.0<DEV>:b9

— Errors: Loss: Vp-p(-) Calibrated Polarity Synced Active Connected

FIGUREY - D-CORVUSHOME SCREENUSERINTERFACE
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7. Select the device manager button to see the units connected wirelessly to the CORVUS.
This opens the device manager

Device:

BoxD v

Device Count: 4

(9]
B

The device manager screen shows theBORVUS transceiver units connected to the
CORVUS and indicates them by Device Name, Identifier (serial number of unit), Code
version and if they are in RX mode d@rX mode.

Calibrate

Reset Zoom

Device Manager

Device Name Identifier Code Version Receiver
Position BoxB 65201002 1.0.0.0<Dev> < Debug>:b25
'_ n 65201001 1.0.0.0<Dev><Debug>:b25
Zoom
Full v

Scale

Position

Device:
BoxB v
Device Count: 2

Fast Rendering

Access Point Code
Version:

1.0.0.0<DEV>:b9 Selected Device:
Device Mode:

) — Errors:  Loss: Vp-pl-) Calibrated Polarity Synced Active Connected
yersion 0 1194dB 246V

FIGUREL10 - CORVUSDEVICEMANAGER
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8. Select a device by right clicking on one of the devices in the list or using the touch screen.
When the device is selected it will highlight blue.

9. The selected device can be given a customized name making it easy to follow where it is
being used in the system. For example, if a unit is going to be connected to test the GPS1
stub you might call this device GPS1. For a more generic test setugall the Transmit unit
TXunit and the Receive unit RX unit.

10. Decide what unit is going to be thdransmit (TX) unit and uncheck the Receiver check box.
When we select savethis unit will become a TX unit and start transmitting the 1553 mimic
data pattern.

11. Select Save

12. When save is selected the TX / RX selections are applied. This can be verified by looking at
the TX mode LED on the front panel of the-Dorvus transceiver.

13. Select Back to close the Device manager window.

14. On the main menu with the Calibration setup connected as showmiFigure7 and one unit
designated as the Tx unit we should see Polarity, Synced, Active and Connected indicators
illuminated. If these are not all illuminated recheck the calibration setup.

15. Select the single collect button to capture one frame of the TX data

16. The TX data is received by the RKit and displayed on the user interface. It should look
similar to what isshown inFigurel1l.

\ITCN "
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Single Collect

Calibrate

Reset Zoom

Plot Option

Device Count: 2
ol ) i
o @
Fast Rendering

Access Point Code
Version:

|_1.0.0.0<DEV=>:b9

— Errors: Loss:
2.0.0.0

Calibrated Polarity Synced Active Connected

FIGURE11- RXDATA

Select the Calibrate button at the top left othe screen. This captures the THata after passing
through the 12 dB calibration block. The Calibrated indicator at the bottom of the screen changes
to green and the system is calibrated and ready to connect to the aircraft and to make insertion
loss measurementsas shown in 1553 Stub Coupler Use Case that follows.

o D-Corvus Shutdown Procedures

1. Close D-CORVUS applicationson Corvus

2. Power off the DCORVUS units byinplugging the power cord if powering from the ECorvus
power block 5510185 or if powered from batterypressing and holding the power switch for 2

TN
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seconds andobserve power switch led turn off

3. UnplugD-CORVUSead cables.

4. Fully charge BCorvus units before storage

o CorvusMain Menu and Keyboard
The CORVUS Splash Screen appears withii® seconds after the Power Button is pressed.
(Figurel12)

Bus Monitor

(F

Wiremap Distributed Corvus

i

FIGURE12 - CORVUSSPLASHSCREEN

Either the integrated touch screen or an external keyboard may be used to navigate the display. The
external keyboard can be plugged into the USB connector (not an 1/0O) on the adapter panel or when
using the DCorvus Access point unit 0610385 the keyboardcan be plugged in one port of the 2

port HUB 0510075. When using the integrated touch screen keyboard, the USB keyboard must not
be plugged in to the CORVUS USB port. The touch screen has arssneen keyboard that is

displayed when the user taps any alpanumeric input area on the screen.

NOTE:TheMouse doesnot work with the onscreen keyboard. Figure13). The USB keyboard has
an integrated touch pad that operates as anouse.

é}’IIEIII 3
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FIGURE13- TOUCH SCREEN KEYBOARD

Bus Monitor
T L L]
-.H = ﬂ. .= = ﬂ. .H k- ..= = ﬂ-
- aw - .
a L] ] a a

] I D EE @ |
o | J |

] ] ] [ ]
[ (1] [
SN S s Pt ci s | S s s

q w e r t ) ¥ u i o p <
a s d f g h j k | <
T z X c v b n m ? T
sz ol @ < >

77-09594 Keyboard

05-10075 2 Port Hub m

FIGURE14 - CORVUSPANELKEYBOARD USB2 PORTHUBUSB
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0 GENERABAFETWSTRUCTIONS.

Thissection describes physical processes which may cause injury or death to personnel, or
damage to equipment, if not properly followed. This safety summary includes general safety
precautions and instructions that must be understood and applied during operation and
maintenance to ensure personnel safety and protection of equipment. Prior to performing
any specific task, the WARNINGs, CAUTIONs, and NOTEs included in that task shall be
reviewed and undestood.

17 GROUNDINGECHNIQUES

Certain environmental conditions require the use of Grounding the tester beyond normal
facilities prime power. In such cases, a Green Grounding strap shall be attached to the
CORVUS wing nut and attached to a grounding stwa$ would be used in fueling via the clamp
on the grounding strap. Consult the safety OIC.

1 CLARIFICATIOBIFWARNINGSCAUTIONSANDNOTES.

The Warnings, Cautions and Notes in Commercial Off-the-Shelf (COTS)Manuals do
not comply with Military Standards since the possible results and reasons are not
always included. Below is a summary of Warnings, Cautions and Notes that specify the
results if disregarded. In the event the manual labels a hazard as "DANGER" this label
will be treated as a "WARNING"and extreme care will be taken to avoid injury to, or
death of, personnel or long-term health hazards.

WARNINGS and CAUTIONs are used in MILSPEC manuals to highlight operating or
maintenance procedures, practices, conditions, or statements which are considered
essential to protection of personnel (WARNING) or equipment (CAUTION). WARNINGs and
CAUTIONSs immedately precede the step or procedure to which they apply. WARNINGs and
CAUTIONSs consist of four parts: heading (WARNING, CAUTION, or icon), a statement of the
hazard, minimum precautions, and possible results if disregarded. NOTEs are used in
MILSPEC manubs to highlight operating or maintenance procedures, practices, conditions,

or statements which are not essential to protectionof personnel or equipment. NOTEs may
precede or follow the step or procedure, depending upon the information to be highlighted.
The headings used and their definitions are belowPlease note, as stated below, this manual

uses different cautionary symbols.

/(A4 o
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Highlights an essential operating or maintenance procedure, practice, condition,
statement, etc. Failure to comply could result in injury to, or death of, personnel or
long term health hazards. This Warning coincides with the DANGER and WARNING

symbols inthis manual.

Highlights an essential operating or maintenance procedure, practice, condition,
statement, etc. Failure to comply could result in damage to, or destruction of,
equipment or loss of mission effectiveness.ThisCaution coincides with the CAUTION
symbol and IMPORTANT notices in this manual.

NOTE

Highlights an essential operating or maintenance procedure, condition, or statement. This
Note coincides with the NOTICEsymbol in this manual.

1 HAZARDOUBIATERIAWARNINGS.

Consult the Safety Data Sheets (SDS), (Occupational Safety and Health Administration
(OSHA) Form 20 or equivalent) for specific information on hazards, effects, and protective
equipment requirements. If you do not have an SDS for the material involved, dact your
supervisor, or the base Safety or Bioenvironmental Engineering Offices

1 SAFETPRECAUTIONS.

The following safety precautions shall be observed while performing procedures in this manual.

1 DO NOT SERVICE ALONE. Under no circumstances should any persons perform
maintenance on the equipment except in the presence of someone whean renderaid.

1 FINGER RINGS AND OTHER JEWELRY. Remove rings, watches, and other metallic objects
during all maintenance activity that may cause shock, burn, or other hazards. Snagged
finger rings have caused serious injuries.

1 PERSONAL PROTECTIVE EQUIPMENT (PPE). The work center supervisor shall contact the
Installation Ground Safety and Bioenvironmental Engineering Offices for a list of approved
protective clothing/equipment (gloves, apron, eye protection, etc.) for the chemicks,
materials, and tools being used. The Bioenvironmental Engineering Office shall approve all
protective clothing/equipment for the chemicals, materials, and processes in writing. PPE
shall be worn when and where directed to do so by the Bioenvironment&hgineering
Office.

1 PRECAUTIONS WITH EYEWEAR. Personnel who wear contact lens shall identify this to their
supervisor and refer to the appropriate SDS for possible hazards involved in wearing
contact lens around chemicals and abide by the guidance for that chemical.

1 SOLVENTS, CHEMICALS, AND OTHER TOXIC MATERIALS. Solvents used may contain
aromatic, aliphatic, or halogenated compounds. Many are highly flammable, while others
may decompose at elevated temperatures. Solvents shall be kept away from heat and open
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flames. Vapors may also be harmful tgersonnel; thus, adequate ventilation shall be used.
Contact with skin and eyes shall be avoided. Solvents shall not be ingested. Waste material
disposal shall beaccording to applicable directives or as specified by local Bie
environmental Engineering / Environmental Management Offices. Keep cleaners /
chemicals in approved safety containers and maintain minimum quantities. Some cleaners
/ chemicals may have an adverse effecbn skin, eyes, and respiratory tract. Obsere
manufacturer's WARNING labels; SDS instructions for proper handling, storage, and
disposal; and current safety directives. Use cleaners / chemicals only in authorized areas.
Discard soiled cloths in approved safety cans. Consult local Bi@nvironmental Engineering
for specific protective equipment and ventilation requirements.

1 HEAVY ITEMS. When an item cannot be lifted with ease, two or more individuals shall
perform the task or the use of an approved lifting device will be used. Improper lifting or
handling can result in injury to personnel and/or damage to equipment.

1 HIGH VOLTAGES. Dangerous voltages could be present at system
connections/connectors. Ensure power is OFF prior to connecting or disconnecting any
cables.

1 RESUSCITATION. Personnel working with or near high voltage shall be familiar with modern
methods of resuscitation. Such information may be obtained from the Director of Base
Medical Services.

1 LASERS. The primary hazard of lasers is eye damage and burns. The best protective
measure to avoid laser hazards is to stay out of the laser beam within the distances below.
Lasers represent a class of light emitting devices with unique characteristics. Bse
characteristics can cause significant hazards. The light from a laser is collimated,
coherent, can be of high intensity, and can cause burns to the eyes or skin or ignite
combustible material. The Nominal Ocular Hazard Distance (NOHD) and Nominal Skin
Hazard Distance (NSHD) apply to personnel that are in the beam at that range. Diffuse
Reflection Nominal Hazard Zone (NHZ) applies to personnel that are in that reflected range.

1 COMPRESSED AIR. If using compressed air for cleaning electrical equipment, limit air
pressure to less than 30 psi unless a lower pressure is required by Technical Order (TO),
GgecUencHagel Wl kt W ¢qcé¢ AWY! WG VYHEOWG! Y HIe dplislat FOWE™N N 1J
diffuser type) and PPE will be used. Lab supervisors shall contact the local Safety Office for
guidance.

There are several safety guidelines which must be followed while operating CORVUS. These
guidelines ensure a safe operating environment. Ensure all other applicable safety guidelines and
rules are followed in accordance with your facility or in your operatnal environment.

-SAFETY WARNING
REFER TO THE LOCAL SHOP SAFETY RULES AND REGULATIO

THIS DOCUMENT DOES NOT SUPERCEDE LOCAL REGULATIO
FOR SAFETY.

\ITCN v
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USE THE GROUNDING POST PRIOR TO POWERING ON CORVU

WHILE USING THE-BORVUS FEATURE, THE AIRCRBBSMUST NOT BH
POWERED.

o CORVUS 40Quick Troubleshooting Guide

For detailed descriptions of the operation of CORVUS, s&ehapter 2- Troubleshooting/Testing
Detailed Functionality on page27. The following usecases offer procedures for quick start
operation of the CORVUS.

1 1553 Bus Fault/Bus Monitoring Use Case
1. Locate 1553 Bus PRI and SEC ports on AlNOTE:Make sure to use thev/egasDiode for
connections to the aircraft from CORVUS. Se¥egas Diodeon page84)

-

) 2, £ < A
e R e 2 TSR DONE L R R SRR n—&é'ff'g‘

FIGUREL5 - CORVUS1553 PRI/ SEC

3. Run CORVUS Bus Monitor from the Splash Screefjdure16), then Load proper Bus
Configuration file.

FIGURE16 - CORVUSSPLASHSCREEN
(BUSMONITOR)

SITCN o
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4. Chooseat ¢ 2 1JT WHzt WHYUNnRNz21l ¢qRYUWe UT WGI Ubus Wb2 RIJs ALY
#HYUnRNDez !l ¢ qRYULWs Royré 17 nB&sRMasittldl Bthrue Scréed) H L bl

C17bus.json

D:\DragoonITCN\CORVUS\Databases
C17bus.json

View Default Edit

=
| S~

FIGUREL7 - BUSMONITORSTARTUPSCREEN

5. Start Bus Monitor with Icon shown bysreenArrow (Figure 18)

_.m..m..m—..m..m..m..m..ml.“;n-:.ssl

GE [z | [ i | [ Fi ] [ Fe ] [ _#e | [ me ]
[o] L] 2] (] L] (] (]
g o i R T [ O + Gy

TR T EEETTIE T TN T EEETTI T T
a | = | = | = | | = | | = | L= | = | | = | |
L L - - . L - - .

] ] a a ] ] a a ]
[ ] [ | [ | [ |
[iz] [12] [ic] [i7] [1]
g R i A g e LV g FR g

. . . . . . . . .

a a a a a a a a a
== T == T == EEETTTE == T ===
a | = | = | = | | = | | = | = | = | | = | |

T T TR T T ENEETEE [ Lo -
a | = | »a »a | = | | = | L= | »a | = | |
[ ] L | L | ] [ ] L | L | ]
] a a ] ] a a ]

w
[ ]
[ ] [ ] [ [ ]
VE [z4] 2] [2:] [z] 22 2]

FIGUREL8 - STARTBUS MONITORICON

19




CORVUS Technical Manual V@A

6. Monitor R/T for errors (red) and view the error by selecting the R/T with red indicat{gure
19).

mma e e e - e - D

FIGUREL9 - BUSMONITORR/T

7. Click on the exclamation point Figure20) to view the error types present on the RT.

FIGURE20 - RTERRORDETAILS

8. Use the funnel icon to filter error typesKigure21).

20
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FIGURE21 - RTERRORFILTER

9. NI GRHA¢OWIII I YI + Wel YW YRgAER)GY Ut UnlWY I WwAC! Rq! wWE! |

FIGURE22Z - BUSMONITORERRORPOP-UP

10. No response errors are often expected because an RT is powered down. If the RT is powered
up, check cabling.

Word Count and Spurious Data errors might indicate that a device on the bus is mishehaving.
Two Bus errors indicate that the data is received on both the primary and secondary busses

simultaneously, which is illegal in MIESTD1553. This could be a malfunctioning device, or this
could be a serious cable issue.

SITCN .
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Other errors are typically issues with cabling or termination resistors.

1 1553 Sub CoupleiUse Case

1. Calibrate D-Corvus units as described m preceding sectionD-CORVUSSETUP AND
CALIBRATION
2. When calibration iscomplete connect to aircraft bus stubs as shown in the following figure.

________________________________________________________________________ -

- Alrcraft Bus s

Y4 Possible Inner signal
/ Break

Coupler

Possible Inner signal

Break /\
|

Possible Inner signal

Break

:fs |
- H f {
| | | |
o H . g H

D-Corvus D-Corvus Access Point
(Tx mode) (Rxmode)

o T gy

\

AN
~~

Keyboard

1. Select the single collect button to capture one frame of the TX data.

2. The following shows a good bus capture

SITCN 2
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Calibrate

Reset Zoom

Plot Option
Split S

Position

| s—] |
Zoom

Full v

Voltage Chl

Scale

h 4.08 18 2 20.46
+/- 5V v Microseconds

Position

2046
Microsecends

Version = Error Menu Errors:  Loss: Vp-p(-) Calibrated  Polarity Synced Active Connected
2,010 0 11.49dB 347V

FIGURE23 - D-CORVUS GOOD BUS CAPTURE

3. All of the status indicators show green and the insertion loss is 12 dB-# dB.

4. Select Error Menu and select Start Error Capture. This starts the error checking aratifying
every data word. Allow the system to run for at leas®t0 seconds to see if any errors occur.

5. Zeroerrors should be found. This can be a good way to find intermittent connections by
flexing cables or taping on connections and looking for data erroro occur.

6. The following shows an example of bad Rx stub.

TN »
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Calibrate

5.0
[ Plot Option

Zoom

Scale - 4.08 18 1636 20.46
Micoseconds
Position

—— g

D
65201003
Device Count:

2
ic

1

]

1636 2046
Microseconds

, — Errors:  Loss: Vp-p(-) Calibrated Polarity Synced Active Connected
oot e

FIGURE24 - D-CORVUS CAPTURE BUS FAILURE

7. The TX data is received by the RXit and displayed on the user interface. As showin the
figure belowwe can see the signal loss i21.09dB and Synced is red indicating failure to
sync to signal. The insertion loss should be around 12dB +/ dB typically.

Because we have some high insertion loss, Vp(-) (1553 outer signal) has some data

pattern representation and Vpp(+) is just showing low level noise it appears to be an open
signal on the Rx stub inner conductor.

If after moving the DCorvus unit in receive mode to another stub on the bus under test
results in good test results, then we have a failed receive stub or coupler failure.

8. More details with examples of failure type and indications can be found iBhapter 2

CITEN e
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1 VNA-VSWR Antenndnder TesUse Case

1. Select VNA from the Corvus Splash Screefirigure25)

Bus Monitor

(F

Wiremap Distributed Corvus

FIGURE25 - CORVUSSPLASHSCREEN(VNA)

2. Selectload preset and select the preset file for the desired measurement. More details for
preset files is located in the VNA preset section i€hapter 2

& L

EJGUARqWUx YET L
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3. Attach the lead cable to the VNA PortfHigure 26)

a.

d.

e.

FIGURE26 - CORVUSPANEL(VNACONNECTION
4. Quick Calibration (for full VNA calibration description, see Pag&8- VNA Calibration)

Connect N611 opento end of the lead cableselect Open-F (-F refers to the Female
N connector on the N611 Calibration fixture.

Connect N611 shortto the end of the lead cable, 8lect Short-F-
Connect N611 loadto the end of the leadcable select Load
Select Apply

Lead cable is calibrated out

5. Remove the N611 calibration blockrom the end of the lead cableand connect the lead
cable to the antennaor cable assemblybeing tested

6. View VNA screen for resultant plot andefer to applicable technical data for Pass/Fail
criteria for pass fail determination

7. Further VNA details are described in Chapte2

WirH ]
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Chapter 2. Troubleshooting/Testing Detailed Functionality

0 1553Bus Monitoring

The CORVUSI00 Bus Monitor function provides features for dynamic MHISTD1553B bus analysis.
This allows the user to quickly configure CORVUS and analyze the operation of the bus to identify
bus traffic and errors for a given set of up to 32 remote termaifs (RT). The application only

monitors one data bus in the configuration that reflects the actual topology of the aircraft per Bus
Monitor session. During 1553 bus monitor testing at aircraft, the buses under test must be powered
up and active.

The Bus Monitor collects and displays bus health in an easily viewable format, to provide
diagnostic capabilities for MIL.STD1553B bus networks. This is accomplished using a nen
intrusive monitor, which analyzes the bus traffic in comparison to MUHSTD1553B protocol.

The CORVUS Bus Monitor GUI allows the user to define the bus topology in a graphical format
representing the relative physical positioning of the various remote terminals on the bus. The bus
topology can then be used to display bus statistics in an easio-read, color-coded display (Figure
27).

FIGURE27 - BUSMONITOREXAMPLE
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9 Starting a Bus Monitor Session
To start, locate the CORVUS 1553 connectors on the connector panel. The Modé&lO will have two
ql Re+#WHYUUWHEqY! + WGecHPGUT WHAAf m WAUBEE9 wmWNYI WNPPOLW?Y

1. Select the Bus Montor icon. Wait while the Bus Monitor application loadsKigure28).

LORvUsS

Wiremap Distributed Corvus

FIGURE28 - BUSMONITORICON

C17bus.json

D:\DragoonITCN\CORVUS\Databases
C17bus.json

- :
C vewomm

FIGURE29 - BUSMONITORSTARTUPSCREEN

2. EJOVHqWUaE VWbLe RIIBgWE29)n ¢ 2 G qwlWHAez aqq Y UOWs
3. Observe a full, default bus with 32 terminals addressed from-@1
4. Select the green icon in the top right to start the monitor Higure 30)

SITCN 0
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FIGURE30- DEFAULTBUS MONITOR

5. Scroll through the diagram to view terminals with activity, indicated by status icons on the
top and bottom of each terminal. The error count / message count is displayed for both
primary and secondary buses on each terminal.

1 Interpreting Bus Monitor Data

The bus monitor application is designed to present the relevant data for the configured bus forat
glance diagnostic. Once a monitor session has startedBus Data quality indicators will be
displayed on each terminal.

The top section of each terminal represents the primary bus data quality for that terminal. Likewise,
the bottom section represents the secondary bus data quality. A green bar represents good data
with no errors while a red bar represents one or more err@rWhen the bus monitor detects an

error, the red bar remains red for the duration of the testflagging a single error for the operator to
investigate. If a terminal has no activity on a bus, there will be yellow. If a terminal has been
disabled by theuser, the bars will be gray.

There is a numeric indicator on each terminal with the total number of errors received during the
current session. This allows the user to interpret and diagnose previous errors in the session.

As messages are transmitted across the Bus, each RT increments a count for total messages as
well as errors. This is shown next to the error count on each terminal. To view the error details of a
specific RT, click on the red circle with an exclamation gat below the address of the terminalas
shown inFigure31. It will open a windowas shown inFigure32.
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FIGURE31 - RTERRORDETAILS

Time Bus Command Errors
08:52:41.495.606 3-R-1-1 No Response
08:52:41.495.667 3-R-0-0 No Response
08:52:41.664.676 3-R-1-1 No Response
08:52:41.664.738 3-R-0-0 No Response
08:52:44.363.141 3-R-1-1 No Response
08:52:44.363.203 3-R-0-0 No Response
08:52:44,532.315 3-R-1-1 No Response
08:52:44.532.377 3-R-0-0 No Response
08:52:47.200.787 3-R-1-1 No Response
3-R-0-0 No Response
3-R-141 No Response
3-R-0-0 No Response
3-R-1-1 No Response
3-R-0-0 No Response
3-R-1-1 No Response
3-R-0-0 No Response

08:52:47.200.849
08:52:47.370.492
08:52:47.370.554
08:52:50.056.126
08:52:50.056.188
08:52:50.240.952
08:52:50.241.014

LB R R s I

FGURE32 - SHOW ERRORSCREEN

The view in the Show Errors screen breaks down the data into 4 columns. These columns are TIME,
BUS, Command, & Errors. The Time column represents when the message was logged.

SITCN :
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The Bus columns represent if the message was sent on Bus A or Bus B. The Command column
represents the command word being sent. The Command word can be broken down into the

following (Figure33):
2-R-8-1

Type of Word
Message Sub-Address Count

Address

FIGURE33 - COMMANDWORD

To view all the messages on the bus, the 1553 data will need to be exported to a CSV file.

See page34 for detailed instructions.

9 Filtering 1553 Data

The 1553 bus monitor function also allows filtering out any unwanted data. Once a custom bus
configuration is implemented, only data for configured terminals will be included. Errors that are
inconsequential to the user may be filtered out by configuringhe error filtershown in Figure35. To
open the error filter, click on the funnel icon on the RT display as shownkigure 34.

T

FIGURE34 T RTFILTERICON
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FGURE35 - BUS MONITORERRORFILTERPOPUP

9 Custom Layout
The CORVUS bus monitor GUI allows the user to define the bus topology to represent the relative
physical positioning and metadata of the remote terminals and couplers on the physical bus. The

bus topology can then be used to display bus statistics in an eg-to-read, color-coded display that
more closely resembles the physical bus

1. Select the file icon on the left side of the busnonitor landing screen to select a bus or
create a new one.(Figure36)
2. You may also select a bus from the recent buses on the right side of the screen.
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C17bus.json

D:\DragoonlTCN\CORVUS\Databases
C17bus.json

FIGURE36 - BUSMONITORLANDING SCREEN

3. Select edit to begin creating or editing your bu@=igure 37).

Bus Monitor

] == ] e .

SN S S e B chns e B caE N s S caE s

. .
[ ]

T T e
S = o= = offs = ofts = ohte = oohNs "o —

FIGURE37 - BUSEDITOR

4. Add couplers to the layout using thedark blue icon at the top of the access panel on the
left of the screen Figure37).

5. You can add or remove stubs to couplers using the plus and minus buttons on each side of
the coupler.

V7] *




CORVUS Technical Manual V8A

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

You can add or remove terminators to the bus connectors on the side of each coupler by
right clicking (or holding for touch controls) the connector and selecting the add/remove
terminator command from the menu.

You can flip a coupler to be used for a secondary bus using the rotate button in the center
of the coupler.

Add terminals to the layout using theight blue icon second from the top of the access
panel.

Select each terminal and edit the name and address as desired.

Terminals and couplers can be connected by clicking the two connectors you would like to
connect.

When connecting couplers on different rows, a virtual connection can be added by right
clicking (or holding for touch controls) on the bus connector and selecting the add/remove
virtual connection command from the menu. The connector that was right clickeavill be
marked with an outward arrow and the other connector will have an inward arrow. You may
replace an existing connection with a virtual connection, or create a new connection by
clicking the madd virtual connectiontand then clickingranother bus connectortas normal.
Add notes using the thirdoutton on the access panel.

Couplers, terminals, and notes can be moved around the screen via touch controls or a
mouse.

Couplers, terminals, and notes can be deleted by selecting them and pressing the trash
can icon in the access panel.

Terminals can be disabled by unchecking the checkbox on the terminal. This will prevent it
from displaying error/message count data and it will be excluded from data expatl.

You can save the layout by using the save icon in the access panel or save it to a new file
using the save as button below the save button.

You can align the network components to each other by pressing the align network button
below the save as button.New rows will be started wherever there is a virtual connectiorit
will function as long as there is one lefterminated primary coupler, even ithe networkis
not complete. Using the alignment tool as you construct your network is recommended to
ensure screen space is not wasted and new rows are started at optimal locations.

You can return to the main screen by clicking the bottom button of the access panel. It will
ask if you would like to save first. Select yes to save and exit, no to exit without saving, or
cancel to continue editing.

After exiting, select the bus from the recent buses and click the view button on the main
screen.

Follow instructions in starting a bus monitor session to see your filtered, relevant data.

1 Exporting 1553 Data

The CORVUSI00 can export the metadata and raw data words from a bus monitor session to a
.CSV file from the 1553 collected data. This requires an SD card to store the data (found on the
CORVUS400 bulkhead).
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FIGURE38 - SAVEBUTTON

After a bus monitor session has been stopped, the save icon will be enabled if any data is captured.
(Figure38) Selecting this icon automatically exports to the SD card under:

D:/DragoonITCN/CORVUS/1553Exports/yyymmdtme-1553BusData.csv

SITCN s
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o Vector Network Analyzer (VNA)

1 In-Depth Description

The CORVUSIO00 VNA function measures the relative amplitude and phase of complex signals,

using its capability to generate signals of a given amplitude and phase, inject them in a UUT, and

measure response to calculate the complex impedance at the measureent frequency. The

relationship between the injected signal and response is the-parameter, typically given with two

subscripts as S, where the first subscript is the signe@RUT DR qRYUWGY ! quWUez G AVl WHLRBLU
second subscript is the response/mJ ¢t 21 WG W UqWGY!l quWUez G AUl WH-TecHKIL9 § Aé OF
waveform and measures & for a passive oneport device as shownin Figure39. The single port

measurement is commonly used for transmission lines and antenna matching

_|_

. UUT

O;

FIGURE39 - PARAMETERNE-PORTNETWORK

The VNA usecase for Triax/Coax/Ethernet cable characterization measures the;Sparameter of
the cable under test, i.e., the relation between the injected signal and a reflected signal measured
at the single injection point at the end of the cable. The;8measurement is welklsuited for insertion
loss, VSWR measurement as well as impedance anomaly location. Tests that are specific to
aircraft maintenance are covered in the followingparagraphs.

1 Software Setup

The CORVUSIO0 VNA function measures the relative amplitude and phase of complex signals,
using its capability to generate signals of a given amplitude and phase, inject them in a UUT, and
measure response to calculate the complex impedance at the measureent frequency. There are
four tests that are performed by the VNA:

1. Insertion Loss

2. Return Loss

3. Standing Wave Ratio (SWR)
4. Distance to Fault

Select the VNA icon on the CORVUS main scredrigure40).
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Bus Monitor

[

Wiremap Distributed Corvus

FIGURE40- VNAICON

1 Initialize the VNA
Wait for the VNA applicationto initialize. Make sure the VNA i&eadykas shown in the bottom right
of Figure41- VNA Main Screen

FIGURE41- VNAMAIN SCREEN /V
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T VNA Calibration

1. Select CALIBRATION at the upper left side merfBigure43). A pop-up menu will appear as
shown inFigure44.
2. Connect the VNA Lead Cable (PN 050200) to the VNA port on the CORVUS btiflead
labeled VNA. Tighten the N connectonex nut to 1.11 1.2 Nm with a Cinch 1340000-901
torque wrench if possible. A loose connection will cause improper calibration.
Select the N611F calibration kit by scrolling down the options.
Using the N611 calibration kit providedSeeFigure4?2), connect the lead cable to the N611
§AE WGY! quwuUt el RUNWHYUUUHEqY! Wa R RRnelindd+ qlueHd! i Y 01l
placing the cursor on the text. The check box is lit when completed.

12

Hw

N611 Calibration
Kit

FIGURE42 - VNACALIBRATION KIT

5 AIJGIJ¢ q a6 1J LW <G 18 GHLd® Y Wb ¥ & Y IHdOLL
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6. Select APPLY at bottom right of popip when complete. Figure44.)

Correction
ON

Calbration Kit
N611/911 -F-

System Z0
50 Ohm

Open -F-

Short -F-

Load

Port Extension

g
Cancel H ( Apply ?

FIGURE44 - VNA CALIBRATIONPOPUP FGURE43-VNACALIBRATION

7. Remove the N611 from the end of the lead cable and the trace should be a flat line at 0.0

(small ripples are normal). Sed-igure45. The VNA is now calibrated so that only the UUT is
beinganalyzed,and the Lead Cable effects are nulled out.

tart 1 Mz

FIGURE45 - VNACALIBRATIONRESULT

2 Dracoov
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1 VNA Preset

The VNA function typically has several parameter settings that are simplified by CORV®0 using
preset features designed into the User Interface. The most common applications for the VNA are:
1. UHRVHF Antenna VSWR
2. RG58/U Cable Assembly Insertion Loss
3. GPS Antenna VSWR
4. Distance to Fault on Main Bus 1553 Triax Cable

The Frequency range of the VNA is 1MR B GHz which is adequate for all the above tests.
Preset files are saved on the SBlash card and organized as shown and are loaded from the preset

function
D:\DragoonI TCNVNARVNA_Presets

——— \LOSS (insertion loss)
- \SWR (Standing Wave Ratio)
L \DTF (Distance To Fault)

The specific method of performing each test is described in the remainder tfis portion of the
manual, but using a preset file will reduce set up time for performing these common tests. The
following screen shots show three step sequence that will enable rapid VNA testing.

EDGUHEqWx YT U

When load preset state is selected a popup screen is displayed showing all the currently available
preset configuration states.
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Loss - C130 Bottom Omni Antenna Cable
Loss - C130 GPS Antenna Cable

Loss - C130 SKE Top Directional Antenna
Cable

Loss - C130 SKE Bottom Directional
Antenna Cable

Loss - C130 VHF #1 Antenna Cable

Loss - C130 VHF #2 Antenna Cable
SWR — C130 Bottom Omni Antenna
SWR - C130 GPS Antenna
SWR — C130 SKE Top Directional Antenna
SWR - C130 SKE Bottom Directional
Antenna
SWR - C130 VHF #1 Antenna
—SWR — C130 VHF #2 Antenna =~

Cancel Ok

When a desired preset state file is located it must be selected highlighting the file desired and then
selection OK to load the state file.

Loss — C130 Bottom Omni Antenna Cable
Loss — C130 GPS Antenna Cable

Loss — C130 SKE Top Directional Antenna
Cable

Loss — C130 SKE Bottom Directional
Loss — C130 VHF #1 Antenna Cable

Loss — C130 VHF #2 Antenna Cable

SWR - C130 Bottom Omni Antenna

SWR - C130 GPS Antenna

SWR - C130 SKE Top Directional Antenna
SWR - C130 SKE Bottom Directional
Antenna

SWR - C130 VHF #1 Antenna

SWR - €130 VHF #2 Antenna

Cancel

When a preset state file is loaded all required setup is completed for a specific test case including
loading calibration data. Although the calibration data can be saved in the preset file it is
recommended to perform a calibration using the lead cables used during the test and the N611
calibration kit after loading the preset and before connecting to the UUBee VNA Calibrationon
page38).

\ITCN .



CORVUS Technical Manual V8A

Preset files can be created by manually setting up the VNA application with the desired parameters
and then the save state button in the VNA application. A popup is shown allowing the new preset
file to be named and saved to the DiDragoonITCNVNA location on the SD Flash card.

[.]

[RVNA_Presets]

Cancel

FIGURE46 - SAVESTATEPOPUP

\ITCN 42



CORVUS Technical Manual V8A

9 Pass/Fail Parameters
1. Select Analysis > Limit Test > Edit Limit Lin€igure47)
2. Enter correct pass/fail parameters for UUT and click Save Limit TablEigure48)
3. Select ok and turn on Limit Test, Limit Line, and Fail Sign

Edt Limk Line

Ok

FGURE4A7-VNALIMIT

Add Delete Clear Limt Table

Save Limt Table Restore Limit Table

FIGURE48 - VNAEDITLIMITLINE
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1 Saving a VNA Trace

To save any trace:

1. Select the CSV icon on the VNA screelfrigure49)
Enter in trace name
3. Click Save button when you are finished

N

S11 SWR 1.0 / 6.0 [F1 DM
11.0

10.0

.0

500 1000 1500 2000 2500 3000 3500
Start 5 MHz Cc? Lin 201 10 kHz 0 dBm, typ. Stop 4 GHz

FIGURE49-VNACSVICON

TN '
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9 Insertion Loss

The Corvus 400 VNA uses a single port VNAJSThe VNA measures insertion loss by setting the

measurement type to Cable loss and using a budin math function to measure the cable loss

values in one direction through the cable. An advantage of this type of insertion loss measurement
isthatitdoesUk q Wl e RI DWaW¢T WHeHTG It WaqYW DeHEWAYq6 WIUT + W

1. Set Start and Stop frequencies by selecting Stimulu@-igure50) and Click OK. If the default
frequencies are changed in Stimulus, the Lead Cable must be calibrated.

Connect lead cableand follow Calibration steps on page38.

Connect one end of UUT to lead cable

Connect N611 Cal Kit Load to open end of UUT

Select Trace on Right side of screen and click on Format and select cable lagsgure51).
Click on Memorize Trace, Click on Data Math and Select DatdMlem OK

Remove N611 Cal Kit from end of Cable, Click on Display asdlect Data OK

Connect load to opposite end of UUT

Save trace data in memory by clicking Trace and then Memorize Trace

10 Remove Load from the end of the cable

11. Click Trace > Data Math > DataMem

12. Click Marker and add marker to see dB loss

©oNoOAM®WDN

FIGURES0 - VNASTIMULUSMENU FIGURE5S1 - VNATRACEMENU 1
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1 Return Loss & Standing Wave Ratio

In all RF systems as found on aircraft, it is critical that the source impedance and the load
impedance match for desired performance. This applies to transmitters and receivers with coax
connections to antennas. The CORVU&00 VNA test capability includesa mode designed for this
purpose; Return Loss/VSWR. In terms of S Parameters, @nput) is measured with a signal
comprised of frequencies that match the intended use. For example, GPS receivers are centered at
1.5GHZT so CORVUS automatically sets thestimulus to a harrow band signal centered at 1.5GHz
as shown in the display below. Several common aircraft RF modules are offered in this test mode
(i.e. UHF/VHF SATCOM, ADF, NAVCOM, etc.). Return Loss is measured in dB and should be
nominally high (2640dB) as it is a portion of the source power reflected from the load. VSWR is
measured on the same screen and ranges from 1:0 (matched) to 6:1 where 50% of the source is
reflected from the load. Opens and shorts on RF cables will be displayed as INFINITY lo@ YSWR
display.

Set Start and Stop frequencies by selectipStimulus (Figure52)
Connect lead cable and follow Calibration steps

Connect UUT

Select Trace and change format to Log Mag

Click Marker and the dB loss will be displayed on the plot.

arwdnpE

+1

S11 Log Magnit
5.0

4.0 Add Trace Delete Trace

Memorze Trace Clear Memory

Trace Alocation

Ok
[ As LY 3
1500 2000 2500
10 kHz 0 dBm, typ. 10/10 Stop 3 G

FGURES2 - VNATRACEMENU2
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The VSWRonfiguration in Figure53 measures the same antenna and the amplitude scale has
been set up to match the scale of the Return Loss measurement.

1. Set Start and Stop frequencies by selecting Stimulus

2. Connect lead cable and follow Calibration steps

3. Connect UUT

4. Select Trace and change format to SWR

5. Click Marker and add marker to obtain the VSWR measurement, typical acceptable values
are 1:1 to 1:3. Higher ratios indicate a mismatch.

Add Trace Delete Trace
Memorze Trace Clear Memory

Trace Alocation

Restart

Ok

1.0

1000 2000 3000 4000 5000
Start 1 MHz Lin 2( 10 kHz 0 dBm, tyy

FIGURE5S3 - VNATRACEMENU3
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71 Distance to Fault

A useful diagnostic display in CORVUS VNA test mode which depicts a detected mismatch in the
cable impedance (as a function of distance) for a cable. Peaks in the impedance measurement stand
out as impedance anomalies attributable to connectors between sements of a multi-segment
cable or otheranomalies representing possible cable damage.

Distance to faultis nominally accurate within +- 3 inches; accuracy depends orbandwidth
settings and the accuracy of the Velocity facto(VOB selected.

The following diagram shows B example of adistance to fault measurement of a5 foot RG58coaxial
cable and a 4.5 foot RG59 cable. The plot shows approximately 50 ohm impedance for the RG58 for
5.0 feet and 75 ohm impedance for the RG59 for 4.5 feet for a total cable length of 9.5 feldbtice

the impedance spike atMarker 1from 0 to 1 inch this iswhere the RG58 cable is adapted to the N
Type lead cable. Also notice the impedance spike at the end of the 5 foot RG58 cabiarker 3. This

is a BNC to BNC dapter connecting the two cables together.The impedance rises rapidly at marker

5. This is the end of an open cable under test.

511 Lin Magnitude 10.0 Ohm/ 75.0 Ohm [Zr]
125.0

1.0370242 in 6
2.5061419 ft 5
5.0122837 ft

R 7.3317612 ft 7

115.0 9.5406228 ft 75-089-0

105.0

The Corvus is supplied with three presetlistance-to-fault setup files. The preset filescan be used
for most cable assemblies and simplifies measurement setup.

Distance to fault preset files

DTF_50FT_1000PT for cables up to 50 feet long 1000 points fastest sweep rate
DTF_100FT_2000PT for cables up to 100 feet long 2000 points fast sweep rate
DTF_300FT_4000PT for cables up to 300 feet long 4000 points medium sweep rate

ITEN o
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1) Loadpreset file as described in VNA preset section

2) Connect lead cable and follow Calibration steps (Page38). Calibration moves the
measurement plane to the end of the lead cable

3) Connect UUT

4) Select Analysisadjust stop distance to a few feet longer than UUTThe start and stop
distance can be adjusted to effectively zoom in a portion of the cable under test that is of
interest.

5) Select Scale and adjust Ref Value to position platertical position and scale ohms/div for
desired vertical resolution

Detailed Distance to Fault settings

If the preset settings fail to configure the VNA for a specific measurement the following steps can
be used to manually setup the VNA for a distance to fault measurement.

This can be used to create a customized measurement for specific cable assemblies and then
saved as a preset for later use. If help is required creating a custom distance to fault preset please
contact DragoonITCN for assistance.

The start and stop frequency or bandwidth impacts distance resolution or accuracy of distance to
fault. In most cases using the maximum VNA bandwidth is desired.

Resolution -

Resolution in distance is inversely proportional to the frequency span.

In general, to achieve higher resolution, the full range of the VNA must be utilized even if the

nl Yhe JURRIE Wel JWYe qt RT DWaé6 IW? ONk + Ws Y-imétikyGuahdl ¢ U N 1J oW
as filters or waveguides Accuracy of the distance to fault measurement is a combination of

resolution and how accurate the selected velocity factor (VOP) is for the cable under test.

Resolution (in distance) = (Vp * C) / 2*(uk& T Finin)
Where Vp is the velocity factor of the cable under test
C is the speed of light

Frequency step size = (fx- Fmin / points)-1
Range-
Range inthe time domain is directly proportional to the number of frequency points and inversely

proportional to the frequency step size of the VNA setting. So, to measure longer
distances, it is necessary to set many frequency points.

Distance (one way) = (W* C) / (2 * Freq step size)
For proper time domain computations, choosingmore than adequatefrequency points is always

recommended. However, the downside of settingoo many frequency points is ttat sweep speedis
noticeably slower.
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1. Set Start and Stop frequencies by selecting Stimulug={gure54)
For best resolution set the start to 1 MHz and the Stop at 6 GHz
2. Select Stimulus and £t number of points todesired number. The number of points impacts
distance range and sweep time. More points gives longer distance range but slower sweep
time.
3. Select analysis
Select Time domain
Select Lowpass step
Select Set Frequency Low Pass
This adjusts the start frequency so the frequency points are
evenly distributed for a distance fault Lowpass measurement
Connect lead cable and follow Calibration steps (Pag&8)
Connect UUT
Select Trace and change format toih Magnitude
Select Analysis > Time Domain and change settings to
Unit- Imperial Ft
Reflection Type One way
Response Lowpass Step
Select Cable loss Correction
EnterVelocity Factor Vo, of the UUT
Or
Select Cable type and highlight the cable matching the cable under test and
Click Select. Back on the Cable Loss Correction shows selected cable type
and its Velocity Factor is filled in with proper value.
Select Cable loss correction on
Select ok
8. Turn time domain on and click Ok
9. Select Analysis
Select Conversion
Select Conversion on. Function defaults to impedance
Select ok
10. Click on Scale andset Ref Value to nominal impedance value of cable under test. Typically
50 ohms. Set Scale to 5 ohm / div or desired setting to scale the plot in the vertical direction
11. Click Marker and Add Marker> OK to see Ft measurement

No oA
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Cable Loss Correction

Set Frequency Low Pass

FIGURE54 - VNATIME DOMAIN MENU
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o Wiremap

1 Wiremap Test Overview

The wiremap test is used to determine if a cable connector assembly is wired properly by
performing continuity checks on all conductors. The CORVUS unit will scan the test cable for point
to-point conductors and display found connections in the Ul. The ugecan compare a historical
golden-standard wiremap to the currently connected cable to display any potential faults in the
cable assembly. This includes shorts, opens, or misconnected wires.

Load Read Compare Save

[ 12 o1 [ Lo el s [nln]elv ][] v o] w]n]a]a]o]als] o o]l ] 2 ]

Display
Area
e s e[ [e o [o Lo ol [l [l L[l [oo[on [ e s [ [ s on [ [ s [ [ [ o[ 2
FIGURES5 - WIREMAPMAIN SCREEN
Load Loads a reference scan
Read Takes a single scan of currently connected cable assembly
Compare Compare current scan with a reference scan
Save Saves current scan as a reference
Port A Display connection corresponding with the Port A connector pins-B2
Port B Display connection corresponding with the Port B connector pins-B2
Display Area This area will display which pins are connected to each other.
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91 Performing a Wiremap Test
Once an adapter cable has been built, the test is easy to run.

1. Select the Wiremap icon on the CORVUS main menukigure56)
2. Connect wiremapping port A to one end of the UUT, Connect port B to opposite end of the
UUT.

Bus Monitor

¢

Distributed Corvus

FIGURES6 - WIREMAPICON

3. ENGWUHqWa6 WWwLAIIET wllAe2 : < :
conductors, (Figures?)
A screen like the figure below should
populate with pin designators

DDl BTl le Lo LolnLelalulslelolulololalalolulalslnlals ] ]

The results of the scanned cable can be saved as a
bl YUCIADUW wWn VI WHYAGGE! REY
the same configuration by selecting Save and giving
the wiremap scan file an appropriate name for later
use.

9 Interpreting Wiremap Results Ll fefelsfelolelofwlnlulnfululelolelnlola]alalalslslalalnln]a]s)

naldl WEYAGGIWaqRUONWE6 WHY .
Cable,nddbles can be compared to the original FIGURES7 - WIREMAPREAD
working cable using the following steps.

1. ENG U H Rdidpdlbikimg q Y UIOWE Uq Il We Wn RAWUcaWWqYLWe #HA2T ¢ qlli
2. ENOUHEqQWa6E IWBLI YA Ge | 1Jw UG aldpgRyY el ¢ctO T LIt ¢lJ20133 AL gl ¢l LLEaIRYG
good cable assembly for comparison A screenlike Figure58 will appear.
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3. ENGUHAqWaS WWbex Yel wWHz2 qaqYUWgYWaYeTl WGI W2RYet O! W ¢
documentation.

[ CORVUS Wiremap - x

Load Read Compare Save

118 118 118

3 38 28
2 1B 1B

A 1A 1A 4 5A 9% 88 314 304 324

CLLEEL DL L LD L LD D L el oo o Lo o Lo Lo [ o]

FIGURES8 - WIREMAPCOMPARENO ERRORS

Below is a figure representing an incorrectly fabricated cable. Dark red connection squares
indicate connections that are expected to be there but arenissing (as inopen connections). Light
red connection squares indicate connections that are in the cable under test but not the compared
historical wiremap (mis-wires or shorts can cause this).

Compare

ﬂlﬂﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂl
3A 3A 28 48 TB 5B %A 8A 29A 29A 28A 31B 308 328

A 1A 1A 28A 27A 27A

B 18 1B 1B 1B

38 28 7 298 298 288
A 1B 1B 2 268 278 278

A 1A 1A 4A TA SA 95 8B 1A 1A 1A 31A 30A 32A

ST L e e Lo [T Ll L Lo Lo e[ [o [ [o [l =Ll L = [ ]

FIGURES9 - WIREMAPCOMPAREERRORS
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1 Wiremap Interface Cable Construction
For the wiremap function to be employed, adapters for each end of the cable under test must be
fabricated. The CORVUSO0O0 unit uses two Mil style circular connectors PN: MS27656T15B35P for
the wiremapping interface. Wiremap A connector is shown in the veimap application as Port A
pins 1 through 32. Wiremap B connector shown in the wiremap application as Port B pins 1 through
32. The following shows the pinout of the Wiremap A and Wiremap B connectors as viewed from
the topside of the CORVUSIO00 connector panel.

~—PIN 1

FIGUREGO - WIREMAPCONNECTOR

W/ [A ) >
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o D-CORVUS

1 Overview

The DCORVUS is designed for testing and debugging aractive MIL-STD 1553 data bus. The bus
under test must be powered down. The basic ELORVUS system is comprised of two transceiver
units, an access point unit and associated interconnect cables. The ECorvus system can be
configured with up to 12 transceiver unis. The BCORVUS system is designed to be controlled and
used in conjunction with a CORVUSI00 test tool. The CORVUS unit runs the application software
and controls the D-CORVUS transceiver units and access point unit.

The DCORVUS system is designed to be operated over a-¥liconnection but can also be
operated in a simplified two-unit configuration over USB.

The DCORVUS transceiver units power up in default receive (RX) mode. One unit must be
configured as a transmit (TX) unit for normal operation. This is done by deselecting the check box
for RX function in the Device manager portion of the-Borvus application. A transceiver unit can
also to be set to TX by depressing the power button two times rapidly. The Transmit Mode LED wiill
illuminate when a unit is configured in TX mode functioning as a source of 15%RBe data. This
mimic-1553 signal source is usedd stimulate the bus under test. The unit in TX mode is connected
to any bus stub where data is distributed across the bus and can be received by all other bus stubs
/ Transceiver unit (RX). The other units are configured as RX units and are connected tious

1553 bus stubs where they receive the 1553 data from the transmit unit and results are displayed
on the CORVU#00 unit.

By connecting the TX unit and RX unit to various bus stubs, the bus can be tested for proper signal
loss, polarity and bit errors count. Using the two ECorvus transceiver units, a 1553 bus problem is
quickly isolated to the stub, coupler, terminator, orsegment of main bus where the problem exists

Key Features

Insertion loss measurement
Signal polarity
Bit error measurement

Digital Oscilloscope display
Battery Powered FIGUREG1 - D-CORVUSTRANSCEIVER UNIT

=A =4 =4 =4 4
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1 Initial EQuipment Setup / Calibration

The DCORVUSsystem must be calibrated using the calibratiom block P/N79-10383 before
connecting to the aircraft. The Calibration procedure is in located inthe Corvus Startup Procedure
section of this manual O-CORVUSStartup / Setup and Calibration on Page8).

1 D-CORVUS Indicators and Controls

The DCorvus system has a variety of controls and indicators. The following tables describe their

function.

D-CORVUS USER INTERFACE BOTTOM INDICATORS AND CONTROLS
Along the bottom of the BCORVUS user interface is displayed several status indicators and the

error menus button.

Loss: Vp-p(-) Calibrated Polarity Synced Active Connected

11.94 dB 246V

Button/Status

Description

version
2.0.0.0

tart Error Capture

Calibrated

Wil ]

shows the version of D-CORVUS software running on this
system

Selecting the Error menu pops up controls to start error capture
for bit error testing and control to clear errors that have
occurred

Error count while error checking

Insertion loss measures from Tx unit to Rx unit in dB. Typically
12 dB

Volts peak-to-peak of the positive and negative legs of the
differential pair . Vp-p(+) Inner conductor & Vp-p(-) outer

Green Calibratedor Red Not Calibrated
Calibration stores a normalized signal value using lead cables and |

12dB calibration block. Calibration must be performed to measure
insertion loss.
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Button/Status Description

Green Correct polarityor Red Polarity Swapped

Polari o . o .
If the polarity is swapped the receive unit will never sync. This
indicates somewhere in the segment under test the positive and
negative data pair has been misvired or swapped

Green Syncedor Red Not Synced

Synced

- Synced illuminates green when the Rx unit receives 20 consecutive
words that match the 1553 mimic pattern. If the data is corrupted or
poor signal quality the sync will illuminate red.

GreenActive or RedNo Activity

Activity when green shows we are seeing some data transitions. Nc

w open connections in the bus segment under test. If we have no
activity, then we have no data received. This needs to be fixed
before we can determine error count or sync receive unit
connection typically results in no data transitions and Active
illuminates red.

GreenConnected or RedDisconnected

Connected indicates the Corvus unit is communicating with the

Access Point unit. If the status indicates disconnected Red, check
the 2 port hub adapter and USB cable from the Access Point unit tc

the Corvus. They must be connected for any test to be performed.
When operating without WiFi the Corvus 2 port hub and USable
must be connected to the Transceiver unit being used for the
receive function.

W/ [A ) s
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D-CORVUS USER INTERFAEETLEE INDICATORS AND CONTROLS

Calibrate

Reset Zoom

Plot Option |

Position

Zoom

Scale

+/- 5V
Position

Device:

BoxB v

Device Count: 2

= ) @1 :

L IOJES

Fast Rendering
Version:

1.0.0.0<DEV>:b9

Calculate Loss

Button/ SDescri ption
Calibrate Calibrate button captures cal
connected to the cahFbgddm® opBad
The Pl ot option ' 1 ows t he dli
B (Negative legs to be display |
spit | |V CWS
Default is Split and typicall
Ti me Position is used to scro
l lzoomed I n
» Dracooy
/(A4 >

).\
e
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Button/ §SDescription
Zoom all ows the signal view t
Full lus. Full view is a 40 uS win
Scale all ows the ver tliOcVah V+siZ ¥ |
and-1¥/
Vertical position is used to
default with OV offset is bes
Device: Device Selection allows the wu
BoxB v angdli gnal view. One unit can be
Device Count: 2 screedlevikbe monitor screen mo
Selecting this button brings
@ where the connected devices a
modi fied to simply identifica
Selecting this button pops up
-
g Selecting this button pops up
Fast Rendering iIs typically a
UFEBLENGEGNT (wi tdme mi oni mall |l oss in resolut
screen resolution with sl ower
'A“"f',:f:i’:::c"d“ Di splays the current version
2 0.0 0<DEV> b9 mi crocontroll er code.

D-CORVUS USER INTERFACE TOP INDICATORS AND CONTROLS

).\
e

Button/ SDescription
. Single signal capture
- Continuous signal capture
» Dracooy
V/[4 '} %0
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Button/ SDescription

| mport a previously saved si

E Export the current signal ca

Exit -CORVWS application back
me nu
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D-CORVUS FRONT PANEL INDICATORS AND CONNECTIONS

MIL-1553

D-CORVUS front panel has 6EDindicators for power and battery status, Power input, 1553
connector, USB TypeB and SMA antenna connector.

-l’l.'lll

Button/ §Description
ON/ OFF power switch.
'l lumi nates Green when power
linn battery the indicators c¢come
then turn off. A momentary p
il luminates the status LEDs
i nto the +5V0OC eposweart ubsr iLCEKD s
flashingeht of hdlh®@R\WUS SRaet t e
Charging lRadeledur e
Battery status of @Qbarge i nd
. The Transmit Mode L ED-Ciolrlvwmi
CBRGIYEN Y Tr ansceiver is in Transmit (
Device manager or by doubl e
the mode.
+ 5VDC power input for <charg
@ supply operation.
N
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Button/ §Description

USB Type B interface co
connect a transceiver t
Wi Fi mode of operation.

nnect
o the

SMA antenna port for 2.4 GHz

MIL-1553 MI'ISTHR 553 TRB Triax connec-t of
7 — Y 1553 bus stubs.

1 D-CORVUS Startup Procedure

1. The DCORVUS units are powered on by depressing the momentary power on/off switch

one time.

ON/OFF
,.-}

©

When depressed the BCorvus will power on with the power switch illuminated green.

The battery charge indicators will illuminate for approximately 5 seconds indicating the
battery state of charge. A fully charged battery will turn on 100925%. A battery not fully
charged will be indicated with indicators turned off. A 50 % charged bigry will have 100%
& 75 % turned off and 50% & 25 % turned on. A fully charged battery give®perational
time of approximately 7 hours.

When the battery state indicators turnoff, they can be displayed again by depressing the
power switch momentarily a single time again.

. After powering the DCORVUS, a quick double press of the power switch will put the unit
TX mode and will be indicated by the Transmit mode indicator illuminating. Another double
press of the power switch puts the unit back in RX mode and the Transmit mode indicator
turns off.

The DCORVUS transceiver units can also be powered on by plugging in the external +5VDC

power brick (55-10185) and the power brick is plugged into a 115VAC 60Hz power source.
The unit will illuminate the power switch indicator and power for operation. The battery will
also begin charging if necessary and its charge level is indicated. Refis D-CORVUS
Battery Charging Procedurdpage64) for further battery charging information.

\ITCN s
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1 D-CORVUS Shutdown Procedure

1. To turn off the DCorvus units the power switch must be pressed and held for 2 seconds. Or
if powered from the +5DC power/charging brick. The power connector needs to be
unplugged and the power supply unplugged as well.

2. The power switch turns off. No other indicators are shown.

3. D-Corvus Transceivers should be recharged to 100% before packing in travel case for
storage.

4 . The unit is ready for storage in the travel case.

1 D-CORVUS Battery Charging Procedure

1. The DCORVUS Unit batteries are charged whenever the unit is plugged into the external
+5VDC power brick (5209369 & 5510185) and the power brick is plugged into a 115VAC
60Hz power source.

2. Charging levels are indicated by the 100%25 % level indicators. The current level while
charging is shown by a flashing indicator. If the 25% level is on; continuous and the 50% is
flashing, the charge level is somewhere between 25% and 50%. Once th@0% indicator
stops flashing and all other level indicators are illuminated, charging is complete.

3. If the unit is left plugged into the power source the battery charging circuit will periodically
check the battery state of charge and will trickle charge as necessary.

NOTE: All four battery percentage lights are flashing continuously indicates a battery fault

D-CORVUS uses a readily available rechargeable lithiwion battery pack. Secondary/replacement
battery packs can be made available by contacting DragoonITCN Customer Service.

DescriptilRechargeabl
Battery ChfLit hl am

Vol t-Rg ¢ ed 3.7V

Capacity 20. A h
Standard R|4 Hmisni mum
8 Hr s. max i mu
Standard C|8 Hr s.
Ti me
Cycle Life|[Cycle life O

1 D-CORVUS Bus Testing

The DCORVUS is designed for testing and debugging aractive MIL-STD 1553 data bus. The bus
under test must be powered down. After the BEORVUS system is calibrated the Transceiver units
are then connected to the Aircraft bus to help locate 1553 bus issues. Typically, the aircraft bus is
first tested with the Comwvus Bus monitor to see what type of bus errors are occurring and help focus
troubleshooting on the areas of concern. This can help minimize the number of connections

\ITCN o
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required to find a possible bus wiring issue. After determining what type of bus errors are occurring
the aircraft bus is powered down. BCORVUS can then be used to determine where the issue

resides.

TRB
Triax connector
To 1553 Bus Stub

1553

D-Corvus
(Tx mode)

D-Corvus
(Rx mode)

28VDC
PS

TRB

D Triax connector
To 1553 Bus Stub

2 port hub

Corvus

Access Point

Keyboard

FIGUREG2 - D-CORVUSSYSTEMREADYFORAIRCRAFTCONNECTION

D-CORVUS AIRCRAFT CONNECTION

1. The DBCorvus units must be connected to the bus under test through the bus stubs.-CORVUS
is designed to be transformer coupled through the stub of a bus coupler. They cannot be
connected to the Bus Backbone directly. Use a series coupler if testing tHgackbone is

required.

CAUTION

transceiver units to aircraft bus stubs.

Wil ]

65
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3. Adapters maybe needed to convert from the TRB triaxial cables to the aircraft specific cable
used as the stub to the remote terminal.

W NN SN BN NN BN SN BN BN NN SN BN NN BN BN BN BN BN BN NN BN BN N S BN BN SN BN S B N,

- S
Aircraft Bus Bus S

/ Backbone

Coupler

4

Coupler Coupler Coupler

. I SN BN NN B BN BN BN BN BN BN BN NN BN DN N BN N B BN N BN S B S I e e

FIGUREG3- AIRCRAFTBUSWITHALL STUBSCONNECTEDTO REMOTETERMINALS

8 P T N
-

'l

s’

~

4. |If the stubs selected for test have remote terminals connected to the remote terminals the
remote terminals must be removed so that the stub cable assemblies can be accessed. In the
following example RT1 and RT8 have been removed so thaClRVUS Transceiveunits can be
connected to the bus stubs.

’ . N
/ Aircraft Bus Bus 1
: / Backbone 1
| ,. |
I I
I I
I [
I I
I [
I I
I [
I [
I I
\ )

\ H /

\h———— u-——--—’

4 — 0509450

Triax lead cable

05-09450
Triax lead cable

1553

Access Point

D-Corvus D-Corvus
(Tx mode) (Rx mode)

Corvus

Keyboard

SITCN e
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5. If the aircraft bus stubs are Mikstyle circular connectors the lead cables on the BCORVUS
transceiver units can be replaced withP/N 05-09751 triaxial to pin adapters. The pins at one
end of these cables can be adapted to the proper pinout per the aircraft wiring diagram or
custom cables can be used. Make sure to checgroper polarity when making this type of
connection.

6. When the DCORVUS system is connected to the Aircraft bus following aOORVUS

calibration, the CORVUSunit is displaying the following user interface.

Calibrate Calculate Loss

Reset Zoom

Plot Option

Position

Device:

BoxB v

Device Count: 2
ol )

L H I
Fast Rendering

Access Point Code
Version:

1.0.0.0<DEV>:b9

) Errors: Loss: Vp-p(-) Calibrated Polarity Synced Active Connected
;’%ﬁd'g" 0 11.94dB 246V

7. With the D-CORVUS transceivers connected to the aircraft bus under test go to the Device pull
down button on the DCORVUS user interface. Select the {LORVUS unit configured as a RX

box to view the current status and signal view

Device Selection for

BoxB g signal and status

current view

Device Count: 2

\ITCN o
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8. If the DCORVUS TX unit is selected the user interface will indicate it caonplot in TX mode.
The TXunit generates data so has no data to plot or tedor errors. Select a unit in Rxhode.

Reset Zoom

| Plot Option |

Position

‘oltage Chl

9. Check the status indicators at the bottom right of the user interface.

Calibrated  Polanty Synced Actve  Conmecied

If the Active indicator is red and the Synced indicator is redhe receive unit RXs not receiving
any signal activity on the bus. Check the connections to the-BORVUSunits, adapters and
Aircraft connections. If a failure of Activity persists this could indicate a broken connection on
the 1553 bus. A break or disconnected cable assembly anywhere along the path highlighted in
red shown below will result in a Red Activand Red Sync

\ITCN s
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'f Bus
Backbone

-
'ﬂ

D-( vuSs - Access Point
(Tx mode)

Keyboard

10. If the active indicator is Green, Sync is Red and polarity is Green we are receiving some signal
activity, but the quality of the signal is poor and the pattern fails to match the mimic 1553 data
pattern with enough consecutive words to start error checkig. This is a good time to look at
the Loss dB reading. The signal loss is typically 1B. A signal loss of 7 dB indicates a missing
terminator or broken bus disconnecting one of the terminators.

Lalibrated oty synced acive LConmeCied

W/ [A ) 69
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-
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N
>
=
3
o
-
w
c
w
/

o
O

S

2 port hul

|o . Conv , EE Access Point
(Tx mede) (Rxmode)

FIGUREG4 - D-CORVUSBROKENBUS ANALYSIS

11. The BDCORVUS transceiver in TX mode drives a 1553 mimic signal across the entire data bus.
Both terminators, the main bus (Bus Backbone), and all couplers are involved in the transfer of
data from one bus stub to all other bus stubs. For example, as shown Figure64 above, we
have a broken main bus. This results in insertion loss dropping to approximatelydB.

Depending on the bus length the BCORVUS may sync and run with few or no errors. Longer
buses may ring causing failure to sync and/or errors in this condition. A missing terminator can
cause multiple errors across the data bus and the cause must be located

1 2In the same example Figure64), if a TX or RX-CORVUS uniis placed onR/TY kstulillthen we
can determine ifthe insertion loss is due toa break in the bus or if it is a bad right hand
terminator because the will be between the Tx and Rx unit resulting in high insertion lcssd
failure to sync. If both inner and outer conductors are broken we may also sebe active
indicator in red indicating lack ofactivity.
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1 D-CORVUS Failure Examples

0 Open inner/outer on Rx stub

=

Tx&RX “\V/

por P g il

D-Corvus D-Corvus

(Tx mode) (Rx mode)

FIGUREG6 - OPENINNER/ OUTERRX STUB TEST SETUP

Calibrate

Plot Option 20

Device:

Device Count: 2

["Access Point Code |
Version: a0

1.0.0.28

50
0 I w18 nn 6.36 20356 s 27 2681
Errors: Loss: Vpp(-) Calibrated Polarity Synced Active Connected

‘: 0 26.44 dB 110V

FIGUREGS - OPENINNERRX STUBPLOT

0 An open Inner on the Rx stub under test results in an insertion loss measurement
that has increasedto approximately 20 dB. Thisis well beyond the expected 12dB
+/- 1dB. Alsoindicates a failureto sync. The inner waveform showdack of
waveform pattern and outer shows a noisy low amplitude pattern.
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Calibrate

Plot Option

Position

Zoom

Scale
Position
Device:

Device Count: 2
ral ) 4
BH R
Fast Rendering

[ Access Point Code |
Version:

| 1.0.028 ]

= Errors:  Loss: Vp-p{-} Calibrated  Polarity Synced Active Connected

FGUREG7 - OPENOUTERRX STUBPLOT

0 An open on theouter has similar results as the open inner with increased loss and
no sync. Pattern waveform shows up on inner

CITEN 2
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0 Open inner/outer on Tx stub or Main Bus

[ ] “r

Main
Bus

[ ]

TXStub/V Tx&RX
Loop N g f

D-Corvus
(Tx mode)

D-Corvus
(Rx mode)

FIGUREG8 - OPENINNER/ OUTERTX STUBORMAIN BUSTEST SETUP

Calibrate

Reset Zoom

Plot Option

Position
| — |

Zoom

Device: 30
65201003 v

Device Count: 2

5.0
o 4.08 318 228 6.36 2456 28.64 32.74 36.84
Errors:  Loss: Vp-p(-) Calibrated Polarity Synced Active Connected

FIGUREG9 - OPEN INNER OR OUTER OPEN ON TX STUB LONG DATA BUS

0 An open Inner on the Tx stub or Main bus under test results in an insertion loss
measurement that has increased to approximately 30 dB. This well beyond the expected
12dB +- 1dB. Also indicates a failure to sync. The inner waveform and outer waveform are
low amplitude and look similar to each other.

0 An open on the outer has similar results as the open inner with increased loss and no sync.
Similar pattern waveform shows up on inner and outer.

o0 Move Tx unit or Rx unit to a different stub to isolate stub and Main bus issue.
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If the data bus under test is relatively short some portion of the Zorvus data pattern can
be seen on both inner and outer conductors of the data bus. The levels are still very low and
insertion loss is much higher than the target 12dB +1 that is expeded.

Calibrate

Reset Zoom

| Plot Option

First edge of data pattern (1553
sync) is a falling edge on both \fp
p(+) Inner and Vp-p(-) outer

Access Point Code |
Version:

1.0.0.28 ]

= Errors:  Loss: Vp-p(-) Calibrated  Polarity Synced Active Connected

FIGURE71 - OPENINNERTX STUBSHORTBUS

Reset Zoom

Plot Option

First edge of data pattern (1553
sync) is arising edge on both Vp
p(+) Inner and Vgp(-) outer

Device Count: 2

Fast Rendering

[ Access Point Code
Version:
L 1.0.0.28

- Errors:  Loss: Vp-pl-) Calibrated  Polarity ~ Synced  Active Connected

FIGURE70- OPENOUTERTX STUBSHORTBUS
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o0 Open inner/outer on Main Bus outside of Tx & Rx loop

:Icmn Emn/vc#:l

Tx & RX

oo P g oo

D-Corvus D-Corvus

(Tx mode) (Rx mode)

FIGURE72 - OPEN ON MAIN BUS OUTSIDE RXTX LOOP

Calibrate

Plot Option

Device:

65201003

Device Count: 2 .10
fal fan) 7

L.J ﬁ g! 8.0
Fast Rendering

Access Point Code
Version:

1.0.0.28

'H 408 8.18 28 16.36
Errors Loss: Vp-p(-)
Version 7.37dB 541V
2.0.1.0

FIGURE73 T OPEN ONMAIN BUS OUTSIDE R& TX LOOP DISPLAY PLOT

Calibrated Polarity Synced Active Connected

o Open on inner or outer on main data bus outside of the Tx & Rx loop results in open to
one of the bus terminators and a reduced insertion loss. The insertion loss will reduce
to approximately 7 dB. This reduced insertion loss is a key identifier of a broken main
bus or missing terminator.Depending on the budength, the missing terminator may
result in ringing on the data bugesulting data pattern distortion causingsync issues

and/or error count problems.
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0 Open inner/outer short to shield Rx stub

=

v
Ao 0o O @

D-Corvus D-Corvus

(Tx mode) (Rx mode)

FIGURE76 - SHORT TO SHEILIRX STUB
Calibrate
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Plot Option
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FIGURE75 - INNERSHORT TCSHIELDRX STUB

Calibrate
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FIGURE74 - OUTERSHORT TCSHIELDRX STUB

\ITCN b



CORVUS Technical Manual V8A

(0]

Wil ]

Inner shorted to shieldon Rx stub results in flat line/p-p(+)inner conductor and a
large or increased Vpp(-) Outer conductor. The increased Outelevel causes the
insertion loss to stay close to the 12dB expected buthte Syncwill fail due to the
flatlined inner trace.

Outer shorted to shield results in a similar result with inner and outer levels
swapped.
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0 Short to Sheild on inner or outer Tx stub

1 Coupler

TX Stub

D-Corvus D-Corvus
(Tx mode) (Rx mode)

FIGURE77 - SHORT TO SHEILD INNER OR OUTER TX STUB

0 A short to shield on either the inner or the outer of the Tx stub results igaod-
looking data pattern on the Rx unit. The insertion loss measures arourk®? dB and
status indicators all indicate good status. The BCorvus unit on the transmit stub
measures the driven signal and can detect a short to shield on either the inner or
outer conductor. The results of this Tx short to shield detection is displayed on the
Device Monitorscreen for the Tx unit as shown below on the status box.

o Transmit unit status box

Blue outline (Tx) no errors
Red outline errors found

©® 65201003

65201003 Transmitter

Inner short to shield Green no shorts to shield
Outer short to shield

Red shorts to shield
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1 D-CORVUS Stress Testing

The DCorvus stress test uses a 1553 mimic signal that steps from the standard 1553 omeegabit
data rate up to7 megabits in onemegabit steps. At each data rate all receive boxes on the bus are
tested for word errors and sync errors. Most data buses can perform well beyond the specified one
megabit standard 1553 data rate. By stressing the aircraft data bugith a higher frequency data
stream, an assessment of therobustness of the data bus is possible A data bus that is marginally
passingwill be proneto intermittent errors. The stress test can be used to establish the moinal

data rate where errors occur on each aircraft data bus. hblerstanding the datarate where the bus
fails can be used as a baseline to determine if bus degradation has occurred. Stress test results
can be exported in a comma separated delimited txt file to the SBlash card.

NOTE:The stress test is only supported when the units a re operated in WiFi mode.

1.

-~

’

Perform calibration of units used during the stress tesas described inlnitial Equipment
Setup / Calibrationon page57

Connect the units to the arcraft bus as shownin Figure62.

Select the Stress test menu icon.

Device:

BoxD v

Device Count: 4

The Sress test menu is then displayed as shown below.

Select the Duration in seconds for each of the data rates. A 30 second duration will
complete the test in approximately 4 minutes.

Select start test and the stress test will begin.
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7. The Sress test completes when each of the data rates is operated for the duration
selected.

Test duration at each rate Start the stress test

Export the test results

\ Pops up the device manager

Expand or collapse test results
view

Stop test

The test can be stopped and or
restarted
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