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SERVICE SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Do Not Service Alone

Do not perform internal service or adjustment of
this product unless another person capable of
rendering first aid and resuscitation is present.

Use Care When Servicing With Power On

Dangerous voltages may exist at several points in
this product. To avoid personal injury, do not touch
exposed connections and components while power
is on.

Disconnect power before removing protective
panels, soldering, or replacing components.

Power Source

This product is intended to operate from a power
source that will not apply more than 250 volts rms
between the supply conductors or between either
supply conductor and ground. A protective ground
connection by way of the grounding conductor in
the power cord is essential for safe operation.
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Certificate of the Manufacturer/Importer

We hereby certify that the VS 211 PAL Video Synchronizer complies with the RF
Interference Suppression requirements of Amtsbl.-Vfg 1046/1984.

The German Postal Service was notified that the equipment is being marketed.

The German Postal Service has the right to re-test the series and to verify that it
complies.

TEKTRONIX

Bescheinigung des Herstellers/Importeurs

Hiermit wird bescheinigt, daB der/die/das VS 211 PAL Video Synchronizer in
Ubereinstimmung mit den Bestimmungen der Amtsblatt-Verfiigung 1046/1984

funkentstort ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerates angezeigt und
die Berechtigung zur Uberprufiing der Serie auf Einhalten der Bestimmungen
eingeraumt.

TEKTRONIX

NOTICE to the user/operator:

The German Postal Service requires that this equipment, when used in a test setup,
may only be operated if the requirements of Postal Regulation, Vfg. 1046/1984, Par. 2,
Sect. 1.7.1 are complied with.

HINWEIS fir den Benutzer/Betreiber:

Dies Gerét darf in MeBaufbauten nur betrieben werden, wenn die Voraussetzungen des
Par. 2, Ziff. 1.7.1 der Vfg. 1046/1984 eingehalten werden.

NOTICE to the user/operator:

The German Postal Service requires that Systems assembled by the operator/user of
this instrument must also comply with Postal Regulation, Vfg. 1046/1984, Par. 2, Sect. 1.

HINWEIS fir den Benutzer/Betreiber:

Die vom Betreiber zusammengestellte Anlage, innerhalb derer dies Gerét eingesetzt
wird, muB ebenfalls den Voraussetzungen nach Par. 2, Ziff. 1 der Vfg. 1046/1984

genugen.




VS 211 Service — Table of Contents

Table of Contents

070-8164-00
SECTION 1
INTRODUCTION 11
CONTROLS, INDICATORS, AND
CONNECTORS ................... 1-2
CONTROLS ..................... 1-2
Power SupplyBoard ............. 1-2
ADCBoard .................... 1-2
DACBoard .................... 1-3

ControllerBoard ................
RemoteBoard .................
RearPanel ....................

CONNECTORS ................... 1-5
VideoSignals .................. 1-5
Remote Control ................. 1-5
Digital Input/Output ............. 1-5
AudioDelay.................... 1-5

SECTION 2
THEORY OF OPERATION 2-1

INTRODUCTION TOTHEVS 211 .......
BLOCK DIAGRAM DESCRIPTION ... ...
ADCBOARD ........................

BLOCK LEVEL DESCRIPTION ......

LIST OF SCHEMATICS for ADC

BOARD .............. feeea.

SCHEMATIC LEVEL DESCRIPTIONS

ADCBOARD ...................

@ INPUT CHANNEL ...........
OlInputFilter . . ..............
@ Input Gain Amplifier ........
® Clamp Amplifier ...........
@ Rate Controlled Amplifier . ...
® Noise Detector ............

ADC, DATA MUX, & LATCHES

.25

® Reference Voltage Generator . .2-8

@ADC ............ ...l 2-8
® MUX — ADC or Composite
Digital .................... 2-8
@ Drivers .................... 28
@ GENLOCK IC & SYNC
SEPARATOR ................ 2-9
® Latches ................... 29
@ GenlockIC ................. 29
® Sync Separator ............. 29
GENLOCK PROCESSOR
KERNEL .................... 2-10
Genlock Processor Kernel .. .. .. 2-10
® Microprocessor .......... 2-10
@ Kemel Memory, Arctangent
Lookup, &CTC .......... 2-10
Remote and Local Control . .. ... 2-11

® Remote and Local Control .2-11
@ Diagnostic Selectors and

LEDs ................. 2-11

@ VCO and CLOCK
DISTRIBUTION .............. 2-12
® DAC Integrator and Switcher . .2-12
@VCO...........iill, 2-12
® ClockShaper .............. 2-13

@ MUX and TTL Converter . .. .. 2-13
INTERCONNECT and POWER

DISTRIBUTION .............. 2-13
DACBOARD ........................ 2-15
BLOCK LEVEL DESCRIPTION ....... 2-15
LIST OF SCHEMATICS .......... 2-15

SCHEMATIC LEVEL DESCRIPTION

DACBOARD ................... 2-16

@ADC, CLAMP, & GENLOCK IC . .2-16
@ Reference Video Input Buffer . .2-16
@ Reference Video Input Clamp . .2-16
® Sync Peak Detector & Sync

Stripper .................. 2-16
@ REFERENCE Input

Anti-Aliasing Filter .......... 2-16
® Reference Voltage Generator &

GenlockIC ................ 217



VS 211 Service — Table of Contents

iv

@ PROCESSORKERNEL ... .... 2-18
® 780, CTC, and Arctangent
Look-Up......oovvvennnn 2-18
@ Microprocessor ............ 2-18
® KemelMemory . ............ 2-18
@® Diagnostic Selectors and LEDs 2-19
@ VCOANDCLOCKS .......... 2-20
® DAC Integrator and Switcher . . 2-20
(670171010 1 2-20
® ClockShaper .............. 2-20
@ Clock Drivers and TTL
Converter ................ 2-21
@ DIGITALINPUT ............. 2-21
@Llatches .................. 2-21
@ Multiplexer ................ 2-21
® TTL ECL Conversion ....... 2-21
@Rounder .................. 2-21
DAC & OUTPUT STAGE ...... 2-22
® Output DAC and Reference
Voltage .................. 2-22
@ Output Reconstruction Filter . . 2-22
® Output Amplifier ............ 2-22
PROC AMP/DECODER BOARD ... ... 2-23
BLOCK LEVEL DESCRIPTION ....2-23
LIST OF SCHEMATICS .......... 2-23

SCHEMATIC LEVEL DESCRIPTION
PROC AMP/DECODER BOARD ... 2-24

<|> INTERCONNECT AND MISC.

CONTROL ......covvvevnnn.. 2-24
ClockDriver . ........coovnnn 2-24
Remote Proc Amp Controller . . .. 2-24
Decoder Controller . . . ......... 2-24
@ DIGITALPROCAMP ......... 2-24

® Adder, Multiplier, & Interpolator 2-24
@ Chroma-Luma Matching Delay 2-24

® HardClipper .............. 2-24
® Sync & Burst Matching Delay . 2-25
® Outputlatch .............. 2-25
@ DECODER ................. 2-26
@ Filter Controller ............ 2-26
@ 9-Tap Notch Filter .......... 2-26
® ALU (Signal - Luma = Chroma) 2-26
@ SoftClipper ............... 2-26
REMOTE CONTROL ......... 2-27
@latch ...........ccovinnn 2-27
® Controller ................ 2-27

070-8164-00

® Proc Amp/Decoder Signal
Controller . . ............... 2-27
CONTROLLERBOARD ............. 2-28

BLOCK LEVEL DESCRIPTION . ... .. 2-28

Write Address Counters and Latch2-28
Read Address Counters and Latch2-28

Memory Address MUX ......... 2-29
Memory Check and Latches . .. .. 2-29
Microcontroller . .............. 2-29

Remote Control Pins & Interface
and ECL TTL Clock

Conversion . ........c.c.... 2-29

LISTOF SCHEMATICS ........... 2-30
SCHEMATIC LEVEL DESCRIPTION

CONTROLLERBOARD .......... 2-30

@ READ COUNTER/ DECODER '

& DELAY COMPARATOR ...... 2-30

® Read Load Address Latches ..2-30
@ H & V Counter and Decoder . . .2-30

® Read Address Counters .. .... 2-31
@ Read Address Latches . ...... 2-31
® Delay Comparator . .......... 2-31

@ WRITE COUNTERS, DECODE,

AND MEMORY ADDRESS MUX .2-32
® Write Load Address Latches . . .2-32
@ H & V Counter and Decoder . . .2-32

® Write Address Counter ....... 2-32
@ Write Address Latches ....... 2-32
® Memory Address MUX ....... 2-33
@ CONTROLLER PROCESSOR . .2-34
OUC .o 2-34
® Remote Control Interface .. ... 2-34
®LEDDriver ................ 2-35
@ Diagnostics . ............... 2-35
® Addresslatch . ............. 2-35
®1/ODecoding ............... 2-35
® ProgramCode ............. 2-35
Address Decoder ........... 2-35
@uCBuffer.................. 2-35
® Address Counter Controller . ..2-35
OBYPass .......ccoveaieanenn 2-35
@ MEMORY INTERFACE, TEST, &

BLACKBURST .............. 2-36
® Memory Output Latches ... ... 2-36
@ Memory Input Test Vector . ...2-36
® Memory Test Logic .......... 2-36
@ Eror Register .............. 2-36
® Memory Data Latch ......... 2-37



070-8164-00

® Black Burst Address Generation2-37

@ Black Burst PROMs ......... 2-37
BlackBurstLatch ........... 2-37
® DAC Output Latch .......... 2-37
@ INTERCONNECT AND POWER
DISTRIBUTION .............. 2-37
ECL TTL Clock Converter . . . . .. 2-37
Front Panel LED Driver ........ 2-37
MEMORY BOARD .................. 2-38
BLOCK LEVEL DESCRIPTION ....... 2-38
LIST OF SCHEMATICS .......... 2-38
SCHEMATIC LEVEL DESCRIPTIONS
MEMORYBOARD .............. 2-39
<|> MEMORY BOARD /O &
CONTROL .........ccovn.. 2-39
®<4> MEMORYBITS0-9 ....... 2-41
REMOTEBOARD .................... 2-43
BLOCK LEVEL DESCRIPTION
REMOTEBOARD ............... 2-43
LIST OF SCHEMATICS .......... 2-44
UPPERIVOBOARD .................. 2-45
BLOCK LEVEL DESCRIPTION
UPPERIVOBOARD ............. 2-45
LIST OF SCHEMATICS .......... 2-45
SCHEMATIC LEVEL DESCRIPTION
UPPERVOBOARD ............. 2-45
ANALOG & DIGITAL INPUTS
and ADC INTERFACE ........ 2-45
Composite Digital Input Buffer . . . 2-45
ProgramBypass ............. 2-45
Program Input Buffer .......... 2-46
ADCinterface ............... 2-46
@ REMOTE & MEMORY BOARD
INTERFACE and FAN
CONTROL .................. 2-46
FanControl ................. 2-46
Remote Interface ... .......... 2-46
LOWERIOBOARD .................. 2-50

BLOCK DIAGRAM DESCRIPTION . ... 2-50
LIST OF SCHEMATICS .......... 2-50

VS 211 Service — Table of Contents

SCHEMATIC LEVEL DESCRIPTIONS . .2-50

<‘> LINEFILTER ................ 2-50

@ LOWER INPUT / OUTPUT ..... 2-51

Audio Delay Driver ............ 2-51
Composite Digital Output Driver . .2-51
Diagnostic Buffer ............. 2-51

Video Bypass Switch .......... 2-51

POWER SUPPLY ................... 2-55

BLOCK DIAGRAM DESCRIPTION ....2-55

SECTION 3
SPECIFICATIONS 3-1
Reference Documentation ............... 3-1
Performance Conditions . ................ 3-1
SafetyStandards ...................... 3-1
ELECTRICAL SPECIFICATIONS ......... 3-2
OTHER SPECIFICATIONS ............. 3-14
SECTION 4
PERFORMANCE CHECKS &
CALIBRATION PROCEDURES 4-1
INTRODUCTION ...................... 4-1
TEST EQUIPMENTLIST ................ 4-1
PERFORMANCE CHECKS .............. 4-5
SHORT FORM
PERFORMANCE CHECK .......... 4-5
PowerSupply .................... 4-5
VideoSignals .................... 4-5
DIGITALVIDEO .................. 46
RETURNLOSS .................. 46
LONG FORM
PERFORMANCE CHECK ......... 4-7
PowerSupply .................... 4-7
VideoSignals .................... 4-8
DIGITALVIDEO ................. 4-30
RETURNLOSS ................. 4-32



VS 211 Service — Table of Contents

Calibration Procedure ................. 4-35
Short Form Procedure .............. 4-35
PowerSupply ............coo.nn 4-35
ADCBoard ..........ccoovvnnn 4-35
DACBoard .........coovmunennn 4-35
RETURNLOSS ................ 4-35
Long Form Procedure .............. 4-36
Power Supply ...t 4-36
ADCBoard ...........cccvnnnn 4-37
DACBoard ..........ccvvvennnn 4-41
RETURNLOSS ................ 4-44
SECTION 5
TROUBLESHOOTING 5-1
DIAGNOSTIC INDICATORS
(NORMAL OPERATION) ............. 5-2
FRONTPANEL .........cooiiinnnn. 5-2
ADC . e 5-2
DAC ..ttt s 5-3
CONTROLLER...........ciiiinntn 5-3
REMOTE ......oiiiiiiiiieiaeenns 5-3
DIAGNOSTIC ROUTINES .............. 5-4
DACBOARD ...........coviiiennnn 5-4
OVerview .. ...coiviniiaeeens 5-4
Power-Up Diagnostics ............ 5-4
User Diagnostics .. ............... 5-4
User Diagnostics Test Definitions . ... 5-5
ADCBOARD ..........ccoiiinenn. 5-6
Overview ..........ccoeenns e 5-6
Power-up Diagnostics ............. 56
User Diagnostics . ................ 5-6
User Diagnostics Test Definitions . ... 5-7
Controller Board Diagnostics .......... 5-8
Controller Tests . .. ............... 5-9
Memory Tests .................. 5-9
Remote Test ................... 5-10
CycleTest ............coovnnnnn 5-10

REMOTE BOARD DIAGNOSTICS ....5-10

vi

070-8164-00

OVEIVIEW .. ooviiiieieeeeen e 5-10
Power-up Diagnostics ........... 5-11
User Diagnostics  ............... 5-11

USING THE RC 211 TO TROUBLESHOOT 5-13

SECTION 6

MAINTENANCE 6-1

PREVENTIVE MAINTENANCE ........... 6-1
Cleaning ........coovvnneeeennnnns 6-1
Visual Inspection . . .................. 6-2
Static Sensitive Components . ......... 6-2

Performance Check and Readjustment . .6-3

CORRECTIVE MAINTENANCE .......... 6-3
Repair Services for Faulty VS 211
Assemblies . .......... ... ...t 6-3
Repackaging For Shipment . ........... 6-3
Obtaining Replacement Parts . ......... 6-3
Integrated Circuit Replacement . . ....... 6-3
Circuit Board Interconnect Socket
Replacement .................... 6-4
Sodering/Desoldering Techniques ... ... 6-4
REPLACEMENT & DISASSEMBLY
INSTRUCTIONS .......coiviiiinnnnn 6-5
Replacing the Front Panel .. ........... 6-5
Replacing the Air Filter ............... 6-5
Replacing the Front Panel LEDs . . ...... 6-5
Replacing CircuitBoards . . . ........... 6-6
DisassemblingBoards ............. 6-6
The /O Assembly ................ 6-6
Removing the /O Assembly ... .. 6-7

Disassembling the /O Assembly . .6-7
Reassembling the /O Assembly . .6-7
Replacingthe Fan . ............. 6-7



070-8164-00
SECTION 7
OPTIONS 7-1
POWEROPTIONS .................... 71
PowerCords ...................... 71
PackageOptions . ..................... 7-2
VS211Opt.1A ... ... 7-2
VS211O0pt.2A ... ... ... .. ... 7-2
SECTION 8
INSTALLATION 8-1
Mechanical Installation ................. 8-1
Unpacking and Initial Inspection ....... 8-1
Repackaging for Shipment . ........... 8-1
Rack Mounting Instructions ........... 8-1
Rack Dimension ................. 8-1
......................... 8-2
Mounting the Slide-Out Track
Assembliestothe Rails ......... 8-3
Installing the Instrument in Rack
Slides ....................... 8-3
Rack Adjustments . ............... 8-3
Rack Slide Maintenance ........... 8-3
Removing the Instrument . ............ 8-3
Operating Mode Selection . .............. 8-4
Installation Jumpers & Switches .......... 8-5
Electrical Installation ................... 8-7
Installation in the Program Line . el 8-7
TYPICAL INSTALLATION ............ 8-7
POWER-UP ....................... 8-8
Power Up Procedure . ............. 8-8
Interpreting Front-Panel Indicators . . . 8-8
INSTALLATION ADJUSTMENTS ...... 8-8
Vertical Timing .................. 8-8
Horizontal Timing ................ 8-9

VS 211 Service — Table of Contents

Procedure: ...................... 8-9
PROCAMPSETUP ................. 8-9

FUNCTIONAL PERFORMANCE CHECK . .8-10

Equipment Required ................ 8-10
Procedure ........................ 8-10
SECTION 9
ELECTRICAL PARTS LIST 9-1
SECTION 10
DIAGRAMS/CIRCUIT BOARD
ILLUSTRATIONS 10-1
SECTION 11
MECHANICAL PARTS LIST 11-1
APPENDIX A
LIST OF JUMPERS & SWITCHES A-1
APPENDIX B
PC COMMANDS B-1
APPENDIX C.1
RC 211 SERVICE INFORMATION C.1-1

TROUBLESHOOTING and DIAGNOSTICS .1-1

Troubleshooting .................... 1-1
The DiagnosticsMenu ............... 1-1
RC211-Only Diagnostics ........... 1-3
CALIBRATION .......... ... oot 1-4
PROCEDURE: ..................... 1-4

vii



VS 211 Service — Table of Contents 070-8164-00

APPENDIX C.2
RC 211 ELECTRICAL PARTS LIST C.21

APPENDIX C.3
RC 211 DIAGRAMS/CIRCUIT BOARD
ILLUSTRATIONS C.3-1

APPENDIX C.4
RC 211 MECHANICAL PARTS LIST C.441

viii



070-8164-00

VS 211 Service — List of Figures

List of Figures

SECTION 1
INTRODUCTION 1-1

Fig. 1-1. The VS 211 Frame Synchronizer. . 1-1

Fig. 1-2. Locations of the controls on the
VS211. .. 1-2

Fig. 1-3. Location of POWER and
SYSTEM STATUSLEDs. ............ 1-4

Fig. 1-4. Locations of the Diagnostic LEDs. . 1-4

Fig. 1-5. Location of the rear-panel

connectors. .............. ..., 15
SECTION 2
THEORY OF OPERATION 2-1
Fig. 2-1. Block diagram for the VS 211. . ... 2-1

Fig. 2-2. Block diagram of the ADC board. . . 2-4

Fig. 2-3. The Digital level of the converted
signals. ........ ... ... ... ... 25

Fig. 2-4. Block diagram of the Input
Channel circuit on the ADC board. . . . . .. 26

Fig. 2-5. Block diagram of the ADC board’s
ADC, Data MUX, and Latches circuitry. . . 2-8

Fig. 2-6. Block diagram of the genlock
schematic. ........................ 29

Fig. 2-7. Block Digarm of the Genlock
Processor Kernel on the ADC board. . . . 2-10

Fig. 2-8. Block Diagram of the VCO and

Clock Distribution circuit on the ADC

board. ......... ... ... . Lol 2-12
Fig. 2-9. Block diagram of the DAC board. . 2-14

Fig. 2-10. Block diagram of schematic 2 on
DACboard. ...................... 2-16

Fig. 2-11. Block diagram of the DAC
ProcessingKernel. ................. 2-18

Fig. 2-12. Block diagram of the VCO and
Clocks. .......coiiiiiiivnnnan. 2-20

Fig. 2-13. Block Diagram of the Digital
Input. . ...... ... 2-21

Fig. 2-14. Block diagram of the DAC and
OutputStage. ..................... 2-22

Fig. 2-15. Block diagram of the Proc
Amp/Decoderboard. ................ 2-23

Fig. 2-16. Block diagram of the Digital Proc
Amp. ... 2-24

Fig. 2-17. Block diagram of the Decoder. . .2-26

Fig. 2-18. Block diagram of the Remote

Control. ........ ... ... ... ... ... 2-27
Fig. 2-19. Block diagram of the Controller

board. ......... ... ... .. .. ... 2-28
Fig. 2-20. Block diagram of the Read

Counter/Decoder and Delay

Comparator. ...................... 2-30

Fig. 2-21. Block diagram of the Write
Counters & Decoders and Memory
AddressMUX. . .................... 2-32

Fig. 2-22. Block diagram of the Controller
Processor. ................coviitn 2-34

Fig. 2-23. Block diagram Memory Interface,

Test,and BlackBurst. ............... 2-36
Fig. 2-24. Block diagram of the Memory

board. ........... ... ... .., 2-38
Fig. 2-25. Block diagram of the Memory /O

andControl. . ...................... 2-39
Fig. 2-26. Timing diagram forU93. ....... 2-40

ix



VS 211 Service — List of Figures

Fig. 2-27. Timing diagram forU85. ....... 2-40
Fig. 2-28. Timing diagram for the Memory
BilS. ...t 2-41
Fig. 2-29. Simplified block diagram of the
Memory Bits. ......... ..ot 2-41
Fig. 2-30. Block diagram of the Remote
ProcessingKernel. ................. 2-43
Fig. 2-31. Pinout of the D connector. ..... 2-48

Fig. 2-32. Pinout of the 2x20 square pin
CONNECIONr. . . v iiii e 2-48

Fig. 2-33. Pinout of the 2x20 square pin
CONNECION. . ... ovvieiiin s 2-49

Fig. 2-34. Pinout of the smb connector. . .. 2-49

Fig. 2-35. Pinout of the small d connector
D7) o 2-49

Fig. 2-36. Pinout of the D connector. ... .. 2-52

Fig. 2-37. Pinout of the 2x20 square pin
cCoONNECOr. ... ...t 2-53

Fig. 2-38. Pinout of the smb connector. ... 2-54

Fig. 2-39. Block diagram for the Power
SUpply. .. 2-55

Fig. 2-40. Bloack diagram of the PWM (U5).2-56
Fig. 2-41. Timing Diagram of the PWM. ... 2-56

Fig. 2-42. Timing Diagram on the output
side of T2. A, B, and C refer to the test

070-8164-00

Fig. 3-3. Dimensions of the VS 211. .. .3-16

points shown on Fig. 2-40. . .......... 2-56
SECTION 3
SPECIFICATIONS 341

Fig. 3-1. lllustration of quantization
levels. ... ... ..o it 3-11

Fig. 3-2. Pinout diagram looking into the
instrument. ............ ..., 3-14

SECTION 4

PERFORMANCE CHECKS &

CALIBRATION PROCEDURES 4-1
Fig. 4-1. Digital Terminator. .............. 4-4

Fig. 4-2. Setup to check power-up
conditions. ....... .. 4-7

Fig. 4-3. Equipment setup to check the
phase error with PROGRAM burst
frequency change and PROGRAM burst
amplitudechange. ................... 4-8

Fig. 4-4. Set up to check the phase error
with change in REFERENCE burst
frequency and REFERENCE burst
amplitude. ........ ...l 4-10

Fig. 4-5. Setup to check timing jitter. . ... .. 4-11

Fig. 4-6. Setup to check the Video Gain
range, Black Level range, and Chroma

Gainrange. ..........cooeeenaeens 4-12
Fig. 4-7. Setup to check the input gain

FANQE. .o ovvvn e 4-14

.............................. 4-14

Fig. 4-8. Setup to check sync and burst
insertion timing, TS deletion timing, and
Synchronizer Timing (Vertical and
Horizontal). ...........covienennnnn 4-15

Fig. 4-9. Setup to check the
Chrominance-to-Luminance Gain,
Chrominance-to-Luminance Delay,
Chrominance-to-Luminance
Intermodulation, K-Factor, Pulse-to-Bar
ratio (Kpulse/bar), Short Time
Distorurtion, Line Time Distortion, and
Field Time Distortion. ............... 4-17

Fig. 4-10. Setup to check clamp switch
points and recovery time. ............ 4-21

Fig. 4-11. Setup to check hum rejection. . . .4-23



070-8164-00

Fig. 4-12. Setup to check the sync and
burst insertion accuracy. ............ 4-23

Fig. 4-13. Setup to check the frequency
response and differential gain and
phase. ........... ... ... .. ... ... 4-24

Fig. 4-14. Setup to check the SC/H Phase
detection of the PROGRAM. ......... 4-26

Fig. 4-15. Setup to check the
Signal-to-Noise Ratio. .............. 4-27

Fig. 4-16. Setup to check the Isolation (in
Operatingmode). .................. 4-28

Fig. 4-17. Setup used to check the
Isolation (in Bypass Mode) and
Crosstalk. ........................ 4-28

Fig. 4-18. Setup to check the Composite
Digitalclock. ...................... 4-30

Fig. 4-19. Digital Termination.
(Resistors values are 110Q.) ........ 4-30

Fig. 4-20. Setup to measure return loss. .. 4-32

Fig. 4-21. Setup providing load to the VS
211 for adjusting the Power Supply. ... 4-36

Fig. 4-22. Setup to adjust the +5 V supply. 4-36

Fig. 4-23. Setup to adjust the ADC
reference voltages. . ................ 4-37

Fig. 4-24. Setup to adjust the input DC
level (R173). . ... it 4-37

Fig. 4-25. Setup to adjust the ADC
frequency. ............ ... ... ..., 4-38

Fig. 4-26. Location of U55 and placement
ofprobe. ......... .. ... L 4-38

Fig. 4-27. Setup to adjust the ADC clamp
level and the input gain, if NOT using an
RC211. ... . . 4-39

VS 211 Service — List of Figures

Fig. 4-28. Setup to adjust the ADC clamp
DC level and Input Gain if using an RC
211, 4-39

Fig. 4-29. Setup to adjust the ADC
frequency response. ................ 4-40

Fig. 4-30. Setup to adjust the Clamp Loop
Response. ........................ 4-41

Fig. 4-31. Setup to adjust the DAC
frequency. .......... ... 4-41

Fig. 4-32. Location of R58 and placement
oftheprobe. ...................... 4-41

Fig. 4-33. Setup to adjust the DAC
reference voltage. .................. 4-42

Fig. 4-34. Setup to adjust the DC level and
gain. ... e 4-42

Fig. 4-35. Setup to measure return loss. . . .4-44

SECTION 5
TROUBLESHOOTING 5-1

Fig. 5-1. Location of the Diagnostic
Indicators. .......... ... . ... L. 5-1

Fig. 5-2. Location of the front panel

indicators. ............ ... ... .. ..., 5-2
Fig. 5-3. The Diagnostic Indicators on the

ADCboard. ............ ... .. ...... 5-2
Fig. 5-4. Location of the Diagnostic

Indicators on the DACboard. .......... 5-3
Fig. 5-5. Location of the Controller board

Diagnostic Indicators. ................ 5-3
Fig. 5-6. EPROM Test Failed. ............ 5-5
Fig.5-7. RAM Testerror. . ............... 5-5
Fig. 5-8. ATAN EPROM Testerror. ........ 5-5
Fig.5-9. CTC Testerror. ................ 5-5
Fig. 5-10. NVRAM Testerror. ............ 5-5

xi



VS 211 Service — List of Figures

Fig. 5-11. NVROM Testerror. ........... 5-5
Fig. 5-12. ADC EPROM Test Failed. ...... 5-7
Fig. 5-13. RAM Testserror. ............. 5-7
Fig. 5-14. ATAN EPROM Testerror. ...... 5-7
Fig.5-15. CTC Testermor. .............. 5-7

Fig. 5-16. ADC Clamp DC Level and Input
Gain set to proper levels using the ADC
Setup diagnostic. . ... 5-7

Fig. 5-17. E2PROM setup completed and

Fig. 5-18. Vertical Count Test error — error
onthewriteside. ................... 5-9

Fig. 5-19. Vertical Count Test error — error
onthereadside. ................... 5-9

Fig. 5-20. Address Test error — error on
thereadside. ..............ccovnnnn 5-9

Fig. 5-21. Address Test error — error on
thewriteside. ......... ... ccocvnonn. 5-9

Fig. 5-22. Example: how to read the
Automatic Memory Test results of a
failure.
In this case, bit 5 (0101) has failed. ....5-9

Fig. 5-23. If the test fails, the failed position
can be displayed by turning the
diagnostic switch to 04 (do not press the
reset button). The right four LEDs (0-3)
will then read out (in binary) the position
(1-12) that failed the test. In this case,
position 10 (1010) has failed. .......... 5-9

Fig. 5-25. Processor RAM error. LED 1 lit. . 5-11
Fig. 5-26. NVRAM error. LED 21it. ... ... 5-11

Fig. 5-27. Proc Amp/Decoder board
communications error. LED51it. . ... .. 5-11

xii

070-8164-00

Fig. 5-28. ADC board communications
error. LED6it. ...t 5-11

Fig. 5-29. DAC board communications
error. LED7it. . ... 5-11

Fig. 5-30. Controller board communications
error. LEDS8Iit. ...t 5-11

Fig. 5-31. Press switch S1 and LED 1
shouldlight. . ...........c.oooiinnt. 5-11

Fig. 5-32. Press S2 and LED 2 should light. 5-11
Fig. 5-33. Press S3and LED 3 should light. 5-11
Fig. 5-34. How the LEDs should respond to

a pot rotation to the left

(counterclockwise). ................. 5-12

Fig. 5-35. How the LEDs should respond to
a pot rotation to the right (clockwise). . ..5-12

Fig. 5-36. RS-232 Test Passing. ......... 5-12

Fig. 5-37. Example of the S4 Test. Only
S4-2 and S4-3aretumedon. ......... 5-12

Fig. 5-38. Proc Amp/Decoder board
passing. LEDSIit. ................. 5-12

Fig. 5-39. ADC board passing. LED 6 lit. . .5-12
Fig. 5-40. DAC board passing. LED 7 lit. . .5-12

Fig. 5-41. Controller board passing. LED 8

T ST 5-12
Fig. 5-42. Three boards passing the Board

Communications Test. .............. 5-12
Fig. 5-43. Processor RAM Error. ......... 5-13
Fig. 5-44. NVRAMError. ............... 5-13

Fig. 5-45. RAM & NVRAM Diagnostic Test
Passing. .......ooccciiiianareeeen 5-13



070-8164-00

SECTION 6
MAINTENANCE 6-1

Fig. 6-1. Recommended desoldering
sequence for multipin DIP packages. . . . . 6-5

SECTION 7

OPTIONS 71

Fig. 7-1. StandardPlug. ................ 7-1

Fig. 7-2. OptionA1Plug. ............... 71

Fig. 7-3. OptionA2Plug. ............... 7-1

Fig. 7-4. OptionA3Plug. ............... 71

Fig. 7-5. The Package Option. ........... 7-2

SECTION

INSTALLATION 8-1

Fig. 8-1. Rail details for mounting slide

tracks. ......... ... 8-1

Fig. 8-2. Mounting stationary track sections. . ..
Fig. A. Front RailMount. .......... 8-2
Fig. B. Deep RackMount. ......... 8-2
Fig. C. Shallow Rack Mount. . ...... 8-2

Fig. 8-3. Assembly of rack mounting
hardware. ...... ... ... ... ... .... 8-2

VS 211 Service — List of Figures

Fig. 8-4. Installing the VS 211 in rack slides. .8-3

Fig. 8-5. Location of the boards in the
VS 211, .. 8-4

Fig. 8-6. Rearpanelofthe VS211......... 8-7
Fig. 8-7. Basic Installation of the VS 211. .. .8-7

Fig. 8-8. Loction of the Line Selector
Switch& Fuse. ..................... 8-8

Fig. 8-9. Location of the POWER switch. .. .8-8
Fig. 8-10. Location of the Proc Amps. . ... .. 8-9

Fig. 8-11. Equipment setup for the
Functional Performance Check of the

VS211. .. 8-10
APPENDIX C.1
RC 211 SERVICE INFORMATION C.141

Fig. C.1-1. An example diagnostic failure
display. .......... ... ... ... C.1-2

Fig. C.1-2. The Software Versions
displayed. ....................... C.1-3

Fig. C.1-3. Setup for calibrating the
MONITOROUT levels. ............. C.1-4

xiii



VS 211 Service — List of Tables

070-8164-00

List of Tables

SECTION 2

THEORY OF OPERATION 21
Table 2-1. Pin-outfor J15A1 ........... 2-13
Table 2-2. Pin-outforJi5B1 ........... 2-14
Table 2-3. Pin-outforJ15C1. ........... 2-14

Table 2-4. UPPER /O BOARD TO ADC
BOARD 96 PIN DIN FEMALE J1 ..... 2-47

Table 2-5. UPPER 1/0 BOARD TO
MEMORY BOARD 96 PIN DIN
FEMALE
J2 e 2-47

Table 2-6. COMPOSITE DIGITAL DATA
INPUT 25 PIN FEMALE D
CONNECTOR
I3 e 2-48

Table 2-7. UPPER-LOWER I/0 BOARD
40 PIN 2X20 SQUAREPINJ4 .. ... ... 2-48

Table 2-8. UPPER-LOWER I/O BOARD
DIGITAL 40 PIN 2X20 SQUARE PIN J5 2-49

Table 2-9. UPPER-LOWER BOARD

ANALOG CONNECTOR SMB J11 ....2-49
Table 2-10. UPPER I/O BOARD REMOTE

CONTROL 9 PIN FEMALE D

CONNECTORJ7 .......ccoviivnnns 2-49

Table 2-11. UPPER - LOWER I/O POWER
SUPPLY CONNECTOR 10 PIN AMP
CONNECTOR J8 ................. 2-49

Table 2-12. DAC BOARD
INTERCONNECT 96 PIN DIN FEMALE
B L T U 2-51

Table 2-13. CONTROLLER BOAD

INTERCONNECT 96 PIN DIN FEMALE
J2 e 2-52

xiv

Table 2-14. COMPOSITE DIGITAL DATA
OUTPUT 25 PIN FEMALE D
CONNECTORJ3 ..........cooninnnn 2-52

Table 2-15. UPPER-LOWER I/O BOARD
DIGITAL CONNECTOR 40 PIN 2X20
SQUAREPINJ4 ...........ccoinnnn 2-53

Table 2-16. UPPER-LOWER I/O BOARD
DIGITAL CONNECTER 2 40 PIN 2X20
SQUAREPINSJS ........coivinntn 2-53

Table 2-17. POWER SUPPLY
CONNECTOR
48 PINDIN FEMALEJ7 ............. 2-54

Table 2-18. UPPER-LOWER I/O BOARD
POWER SUPPLY 10 PIN AMP
CONNECTORJ8 ............ovnnn 2-54

Table 2-19. UPPER-LOWER I/O BOARD
ANALOG CONNECTOR SMB

CONNECTORJ9 ..........coiinnnn 2-54
SECTION
SPECIFICATIONS 3-1

Table 3-1. Program Channel
(Measured With Processing Amplifier
Control Disabled
and ONLY in 8 Field and Zero Studio
DelayModes.) . .........covoveeerenns 3-2

Table 3-2. Monitor Output
(Measured With Processing Amplifier

Controls Disabled) .. ................. 3-4
Table 3-3. Processing Amplifier .......... 35
Table 3-4. Program Line Clamping ........ 36
Table 3-5. Chrominance Decoder . ........ 3-6
Table 3-6. Synchronizer Timing .......... 37
Table 3-7. Program Line Genlock ......... 3-8



070-8164-00
Table 3-8. Referencelnput .............. 3-8
Table 3-9. PowerSupply .............. 3-10

Table 3-10. Electrical Interface Digital /0
(COMPOSITEDIGITAL) ............ 3-10

Table 3-11. Remote Control Interface -
Electrical (REMOTE) ............... 3-12

Table 3-12. Miscellaneous Remote Board
Specifications. .................... 3-12

Table 3-13. AUDIO DELAY Output -
Electrical. ........................ 3-13

Table 3-14. Mechanical Interface
Pin Assignment for COMPOSITE
DIGITALI/O ...................... 3-14

Table 3-15. Environmental Characteristics 3-14

Table 3-16. Mechanical Characteristics .. 3-16

SECTION 4
PERFORMANCE CHECKS &
CALIBRATION PROCEDURES 4-1
Table 4-1. Power Supply Accuracy. . ...... 4-7
Table 4-2. Switch positions to advance or
delay. ....... ... ... ... . .. 4-16
Table 4-3. Oscilloscope setup. .......... 4-30
Table 4-4. Equipment Setup for Return
LossCheck. ...................... 4-32
Table 4-5. Equipment Setup for Return
LossCal. ........... ... .. ..., 4-44
SECTION 5
TROUBLESHOOTING 5-1

Table 5-1. Meaning of the Diagnostic
Indicators on the ADC board when the
VS 211 is in Operational Mode. ........ 5-2

VS 211 Service — List of Tables

Table 5-2. The indicators for the DAC board

and their meanings (in Operational

mode). ......... . 5-3
Table 5-3. The meaning of the Controller

board’s Diagnostic LEDs when the

instrument is set for normal operation. ...5-3
Table 5-4. DAC board Diagnostics. . ....... 5-4
Table 5-5. ADC board Diagnostics. . . ... ... 5-6
Table 5-6. Controller board Diagnostics. . . . . 5-8

Table 5-7. Diagnostics routines for the

Remoteboard. .................... 5-10
SECTION 6
MAINTENANCE 6-1
Table 6-1. Relative Susceptibility to Static
Discharge Damage .................. 6-2
SECTION 8
INSTALLATION 8-1

Table 8-1. DIP switches on the Remote
Board. ........ ... ... 8-5

Table 8-2. ADC Board Installation Jumpers. .8-6

APPENDIX A
LIST OF JUMPERS & SWITCHES A-1
Table A-1. Remote Board DIP Switch

Functions. ............ccoiiinno.n. A-1
Table A-2. Remote Board Jumpers. . ..... A-2

Table A-3. Remote Board Diagnostics (S8). A-3
Table A-4. ADC Board Jumpers. ......... A-4

Table A-5. ADC Board Diagnostic Switch
(S2). oo e A-5



VS 211 Service — List of Tables

Table A-6. Proc Amp/Decoder Board
Jumpers.
(These jumpers are for Service use only.
They mimic the DIP switches on the

Remoteboard.) .................... A-6
Table A-7. DAC Board Jumpers. ......... A-7
Table A-8. DAC Board Diagnostic Switch

(S1) o A-8
Table A-9. Controller Board Jumpers. .. ...A-9

xvi

070-8164-00

Table A-10. Controller Board Diagnostics

(S2). v A-9
APPENDIX C.
RC 211 SERVICE INFORMATION 141

Table C.1-1. Ermors indicated by “failure
DS, ot Cc.1-2

Table C.1-2. RC 211 Internal Diagnostics. C.1-3



SECTION 1
INTRODUCTION

The Tektronix VS 211 PAL Frame Synchronizer is
designed for reliability and ease of servicing. (See Fig.
1-1.) All major modules, except the I/O boards, are
loaded from the front of the mainframe. The /O boards
are attached to a removable portion of the rear panel
and can easily be unplugged from the mainframe by
removing a few screws.

The mainframe is divided up into three
compartments. The left compartment contains the
ADC, DAC, and the Proc Amp/Decoder boards. Most
digital processing is done in the center compartment
on the Memory, Remote, and Controller boards. The
Power Supply module is housed in the far right
compartment. The circuit board modules in the left
and center compartments can be placed on an
Extender board for ease of troubleshooting. The
Extender board is provided as an optional accessory
and contains test points for all interconnections to the
mainframe.

All circuit board modules are individually calibrated
so a board can be replaced without having to
recalibrate the entire instrument. Replaceable circuit
boards make a board-exchange type of service
practical. A good board can be installed in place of a
faulty one to rapidly get the VS 211 back in service.
Meanwhile, the faulty board can be either repaired by
a technician at the site or sent to Tektronix for service.

The VS 211 has Power-Up, In-Service, and
Troubleshooting diagnostics. The In-Service
diagnostics are done continuously while the VS 211 is

operating. LEDs on the ADC, DAC, Remote, and
Controller boards are used to identify system errors
when any of these diagnostic routines fail. Whenever
one of these conditions is encountered, the front-panel
System Status indicator flashes, quickly warning the
user of a possible problem.

There are also parallel Composite Digital I/Os that
comply with: 60B(Secretariat) 170, May 1989
"Helical-scan digital composite video cassette
recording system using 19mm magnetic tape (format
D-2) (NTSC, PAL, PAL-M)" These interfaces can
either be used to time digital signals into the studio,
convert an analog input signal into a timed composite
parallel digital signal, or to check the operation of the
VS 211. The digital interface gives access to the
signal immediately after processing into digital and
right before processing back to analog. This allows
the ADC and the DAC to be checked in isolation,
providing a quick and accurate method of evaluating
ADC and DAC performances.

The RC 211 Remote Synchronizer (an optional
accessory) provides extra flexibility in operating,
troubleshooting, and calibrating the VS 211. It is not
essential but will save time and effort, especially if the
setup is changed often.

A complete description and operating instructions
for the VS 211 can be found in the Operator's Manual.

Fig. 1-1. The VS 211 Frame Synchronizer.
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CONTROLS, INDICATORS, AND CONNECTORS

When the front panel is in the lower position, a
number of controls and switches are accessible. See

Fig. 1-2.

Power

CONTROLS

Supply Board

@D ONJ/OFF — Turns the instrument on and off. "ON"

is when the button is pushed in.

Even with the POWER switch in the
OFF position, portions of the Power
Supply and Lower I/O boards will
still carry high voltages.

070-8164-00

ADC Board

® Reset Switch — Pushbutton switch to reset the

CPU. (Not required under normal circumstances.)

Diagnostic Switch — A rotary 16-position switch
used in conjunction with a set of eight indicators
on the ADC circuit board to check ADC board
operations. See Section 5, Troubleshooting, for
more details about the operation of this control.

Input Gain — A potentiometer used to set the gain
of the VS 211 Input Amplifier (before A/D
conversion).

Program VCO Frequency Center — A
potentiometer used to center the voltage control
oscillator for the ADC.

Fig. 1-2. Locations of the controls on the VS 211.
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DAC Board

®

@

Reference VCO Frequency Center — A
potentiometer to center the DAC’s voltage
controlled oscillator's center frequency.

Diagnostic Switch — A rotary 16-position switch
used in conjunction with a set of eight indicators
onthe circuit board to check DAC operations. See
Section 5, Troubleshooting, for more details.

Reset Switch — Pushbutton switch to reset the
CPU. (Not required under normal circumstances.)

Controller Board

©)

©

Reset Switch — Pushbutton switch to reset the
CPU. (Not required under normal circumstances.)

Diagnostic Switch — A rotary 16-position switch
used in conjunction with a set of eight indicators
on the circuit board to check Controller operations.
See Section 5, Troubleshooting, for more details.

Vertical Timing — Two jumpers on the Controller
circuit board used to select vertical offset from 1
line delay to 2 lines advance.

Bypass Switch — Puts the VS 211 into Program
Line Bypass.

Remote Board

@ Video Gain — A microprocessor controlled

potentiometer used to set the signal gain of the
output. Only affects active video, not sync, burst,
or the vertical interval. '

VS 211 Service — Introduction

@ Chroma Gain — A microprocessor controlled

potentiometer used to set the chrominance gain of
the output.

@ Black Level — A microprocessor controlled

potentiometer used to adjust the black level of the
output.

Horizontal Timing — Three pushbuttons on the
Remote Control board to advance or delay the
output signal to match the reference input.

< and > — The fine adjustments. They
advance or delay in 0.125 nsec (= 0.2°) steps
for a total range of 50°.

COARSE — The coarse timing adjustment.
When this button is held down in conjunction
with either < or > the advance or delay is
speeded up to rapidly scroll through the timing
range.

DIP Switch Controls — The DIP switches on the
Remote board, located behind the Proc Amps,
direct functions that can be controlled either locally
or by the Remote unit (RC 211). See Section 8,
Installation, for details.

Diagnostic Switches — A 16-pin rotary switch
used in conjunction with a set of eight indicators
on the Remote board to check remote related
operations. See Section 5, Troubleshooting, for
more details.

Rear Panel

Line Voltage Setting Switch — Chooses

between 115 and 220 line voltage. See ® on Fig. 1-5
for its location.
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Fig. 1-3.
Location of POWER and SYSTEM STATUS LEDs.

INDICATORS

Front-Panel Indicators (See Fig. 1-3)

The front panel of the VS 211 contains two indicator
lights:

@ Power — A green light-emitting diode (LED) that
indicates when the +5 V power supply is regulated.

@ system Status — A blinking red LED to indicate
an abnormal signal or circuit condition.

Diagnostic Indicators (See Fig. 1-4)

LEDs, located on the front edges of the circuit
boards, provide information concerning the VS 211’s
operating status. The diagnostic indicators operate in
conjunction with the SYSTEM STATUS indicator. |f
the SYSTEM STATUS is blinking, at least one internal
LED indicator will also be on. The indicators have
different meanings when used in conjunction with the
user diagnostics (available through the diagnostic
switches). See Section 5, Troubleshooting, for more
details.

Fig. 1-4. Locations of the Diagnostic LEDs.
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CONNECTORS
(See Fig. 1-5)

Video Signals

®

@

O]

PROGRAM INPUT — 75 Q signal input (BNC
connector). (High impedance loop-through to
PROGRAM OUTPUT when in BYPASS.)

PROGRAM OUTPUT — 75 Q signal output (BNC
connector). (High impedance loop-through from
PROGRAM INPUT when in BYPASS.)

MONITOR OUTPUT — 75 Q output of the buffer
amplifier. This signal is always processed through
the frame synchronizer.

REFERENCE — A loop-through video input used
as the timing reference for the PROGRAM
OUTPUT.

Remote Control

®

The REMOTE connector is a 9-pin subminiature,
D-series with female contacts. The connector is
used to interface a separate Remote Control unit

VS 211 Service — Introduction

(RC 211) or personal computer. See Section 3,
under Interface Requirements, for more
information. See Appendix B for the PC
commands.

NOTE
Operation with a pc is a
non-standard and non-supported
mode of operation.

Digital Input/Output

® COMPOSITE DIGITAL INPUT and OUTPUT —

Two subminiature, D-series, 25-pin connectors.
They comply with: 60B(Secretariat) 170, May
1989 "Helical-scan digital composite video
cassette recording system using 19mm magnetic
tape (format D-2) (NTSC, PAL, PAL-M)".

Audio Delay

@ AUDIO DELAY — An output signal used by audio

synchronizers (such as the Tektronix 118 AS) to
match the audio and video delay. See the
Specification Section for more information.

® ® 0

/A /

P

pil / ﬁREERENCE\ F PHOORAI‘

é s

Fig. 1-5. Location of the rear-panel connectors.
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SECTION 2
THEORY OF OPERATION

This section of the manual is divided into three main
parts: Instrument Level, Board Level, and Schematic
Level.

Therefore, where the user should turn for
information will depend upon their needs. General
information is found at the Instrument Level. Board
functions are found at the Board Level. Specific
components and signal names are given at the
Schematic Level.

Not all boards go into all levels of detail. Only
where it is not self-evident will the descriptions go all
the way to the schematic level.

NOTE
The following signal name
conventions are used throughout this
manual and in the schematics:
(SIGNAL) is equivalent to SIGNAL,
[SIGNAL] is an aside of SIGNAL,
[(SIGNAL)] is an aside of (SIGNAL).

INTRODUCTION TO THE VS 211

The VS 211’s purpose is to match the timing of the
input video signal (in either analog or composite digital
form) to a reference signal. This is accomplished by
digitizing, storing, and then reading out the input signal
at the appropriate time as determined by the reference.

The primary output of the synchronizer is the timed
signal in both analog (PROGRAM OUTPUT) and
digital (COMPOSITE DIGITAL OUTPUT) forms. The
other outputs of the synchronizer are: AUDIO DELAY
and MONITOR. The AUDIO DELAY is used to control
an audio synchronizer to avoid lip sync errors. The
MONITOR output is identical to the PROGRAM

OUTPUT except in Bypass mode. In Bypass, the
MONITOR output continues being processed by the
synchronizer (not simply looped-through like the
PROGRAM OUTPUT in this mode). The REMOTE is
an |I/O to a remote control unit which allows
synchronizer adjustments to occur at a remote
location.

Because this is an in-line device, the signal is
bypassed in the event of a power failure to preserve
signal path integrity (but the COMPOSITE DIGITAL
INPUT is not bypassed to the COMPOSITE DIGITAL
OUTPUT under any circumstances).
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I

COBGTAT COMPOSITE
NPUT HERT
PROGRAM
l i
— DIGITA
§ PROGESSING AD MEMORY[=|PROCESSING DA%—"\—E
GENLOCK
CONTROLLER SONITOR
E INPYT
A G R AOUGH l ¥ —
REFERENCE
GENLOCK
: AUDIO
REMOTE CONTROL DEL&Y

Fig. 2-1. Block diagram for the VS 211.

BLOCK DIAGRAM DESCRIPTION
(See Fig. 2-1)

A composite video signal enters the synchronizer
through the PROGRAM INPUT. In the event of a
bypass, either manual or automatic, the signal is
directly routed to the PROGRAM OUTPUT. Under
normal operating conditions, the signal is buffered,
low-pass filtered (for anti-aliasing), and clamped (to
prevent dc drift). This signal then goestoa 10-bit A/D.
After the signal has been converted to digital, a
multiplexer determines whether the digitized
PROGRAM INPUT or the signal from the
COMPOSITE DIGITAL INPUT (both are in the same
form at this point in time) will be used as the input for
the system. The chosen signal is then written into
Memory clocked by timing signals from the Controller.

The Input Genlock derives timing information from
the digitized input signal. The Genlock uses the
digitized input signal to calculate the phase of burst
and the position of the sync relative to burst (the SCH
phase of the incoming signal). It generates a
correction voltage to keep its VCO locked on the
incoming signal. The outputs of the Input Genlock are

2-2

W_CLK (4Fsc) and (W_F1L7) (a one clock width wide
color frame reference pulse). These signals control
writing the data into memory.

The signals that control reading the data out of
memory are derived from the REFERENCE input
signal. The REFERENCE input signal is treated
comparably to the video input signal. It is buffered,
clamped, low-pass filtered, and converted to an 8-bit
digital signal. The Reference Genlock analyzes the
signal to determine burst phase in order to lock its PLL.
It also calculates SC/H phase. From this information
R_CLK (4Fsc) and (R_F1L7) are derived and sentto
the Controller.

The Controller uses the timing information from the
Input and Reference Genlocks along with manual
delay and other information from either the Remote
board or the RC 211 (via the Remote Control Port) to
derive the signals needed to supervise the Memory’s
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reading and writing. The Controller also provides
information to control an audio synchronizer via the
AUDIO DELAY output.

Another function of the Controller is sync and burst
insertion. When sync and burst insertion is required,
a clean sync and burst are read from a PROM look-up
table and output to the DAC board, instead of the
original stored in Memory.

Regulated by the Controller, the digital video signal
is read from Memory. This signal enters the Digital
Processing Amplifier. In this amplifier, the signal is FIR
filtered to separate the chrominance from the

VS 211 Service — Theory of Operation

luminance. The chrominance is multiplied by the
chroma gain signal, while the luminance is multiplied
by the luminance gain. Then the chrominance and
luminance are added back together along with the dc
level (BLACK LEVEL).

Finally, the signal is converted to ECL to drive the
DAC and the COMPOSITE DIGITAL OUTPUT. The
analog output of the DAC is low-pass filtered (to
remove any high frequency components introduced by
the digitizing process), buffered, and output as the
PROGRAM OUTPUT and MONITOR signals.
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COMPOSITE DIGITAL INPUT
(10 PARALLEL BITS WITH 4Fsc CLOCK)
EXT CLK L
—_— A
COMPOSITE -
VIDEO VIDEO c | apcpo..11)
LOW-PASS DATA H
-PA - INPUT —D——i _@ ! MUX
Frer [Tl ean | ‘
1 W_CLK (4Fsc)
CLOCK
ADAPTIVE MUX
CLAMP
CONTROL EXTCLKN 4 rsc cLock
[ vco
I
SYNC GENLOCK (W_F1L7)
SEPARATOR
REMOTE CONTROLBUS _ | RemoTE
- INTERFACE | €™

Fig. 2-2. Block diagram of the ADC board.

ADC BOARD

BLOCK LEVEL

DESCRIPTION

(See Fig. 2-2)

The task of the VS 211 ADC board is to genlock to
incoming video, digitize it, and provide 4Fg¢ clocks
(W_CLK) and a field reference pulse (W_F1L7).

The composite video signal, from the PROGRAM
INPUT, is immediately buffered and low-pass filtered.
(This is for both anti-aliasing and to ensure that the
signal is within the 5.5 MHz PAL standard.) The output
of the filter is directed to the Sync Separator and to a
gain control stage (Input Gain).

The Sync Separator pulls the sync information from
the video signal to derive the timing signals for the
Genlock.

The Input Gain is an amplifier (controlled either by
a potentiometer or through the Remote Control Bus)
in the signal processing path. Its purpose is to
compensate for any attenuation of the input signal.

After the Input Gain, the video is clamped at
backporch level. The Adaptive Clamp circuit samples
video just prior to the input of the ADC during
backporch time and positions the sync of a nominal
(= 1 Vp-p) video signal to the negative reference of the
converter. Timing for the Clamp is derived from the
Sync Separator circuit. The Adaptive Clamp has
circuitry that looks at the composite video signal and
measures the RMS noise. As noise increases, the
speed of the Clamp loop is slowed to prevent
streaking. The output of the Clamp drives the Analog
to Digital Converter (ADC).
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The ADC outputs a 10 bit digital representation of
the composite video signal with sync tip represented
by a hex value of 004h and a peak white value of 34Ch.
See Fig. 2-3.

The output of the ADC goes to a Multiplexer (MUX)
that selects between the ADC’s output and the
COMPOSITE DIGITAL INPUT as the input to the
synchronizer. (The MUX is controlled through the
Remote bus via the Genlock’s processor kernel.) The
output of the MUX goes to the Genlock and Latches.

The Genlock circuitry is a microprocessor and data
acquisition system that gets input from the Video Data
MUX, the Remote Control Bus, and the Sync
Separator. The Genlock samples sync and burst from
the Video Data MUX and calculates the phase of burst,
the position of sync, and the relationship between the
sync and burst (SC/H phase). It outputs a correction
voltage to the VCO to lock it to the burst of the incoming
video signal. The Genlock also outputs a color frame
reference pulse (W_F1L7) that occurs for one 4Fsc
clock cycle at the 50% point of sync on field 1 line 7 of
the PAL eight field sequence. If the Video Data MUX
had selected COMPOSITE DIGITAL INPUT instead of
output from the ADC, then the 4Fsc clocks (W_CLK)
will be provided from the Composite Digital signal

VS 211 Service — Theory of Operation

clocks. (The genlock will not affect the external clock,
but will provide the color frame reference pulse based
on the external data.)

The output of the Latches is sent through the Upper
I/0 board and stored on the Memory board.

LIST OF SCHEMATICS
for ADC BOARD

<‘> INPUT CHANNEL

@ ADC, DATA MUX, & LATCHES

@ GENLOCK IC & SYNC SEPARATOR
@ GENLOCK PROCESSOR KERNEL
@ VCO and CLOCK DISTRIBUTION

INTERCONNECT & POWER DISTRIBUTION

DATA WORD
8BIT 10BIT mV
D3, 34C,+700

40, 100, 0

- 300

01, 004

Fig. 2-3. The Digital level of the converted signals.
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Fig. 2-4.

Block diagram of the Input Channel circuit on the ADC board.

SCHEMATIC LEVEL DESCRIPTIONS
ADC BOARD

INPUT CHANNEL @
(See Fig. 2-4)

@ Input Filter

The purpose of the Input Filter is to remove any
out-of-band components of the input signal and
provide source and load termination of 75 Q.

The first three sections of the filter (L7, L8, and L9
plus associated components) form a 7-pole elliptical
low-pass filter. The next section (C33, C42, L14, R27,
and other associated components) is a loss
compensator, which flattens out the total filter
response in the center of the frequency band. The last
section of the filter (L10 - L13, etc.) is the group delay
corrector. J3 and J4 can take the filter out of service
if necessary for diagnostic testing.

@ Input Gain Amplifier

The Input Gain Amplifier gets its gain input from
either the on board input gain proc amp pot or from the
RC 211 via the remote port, selected by J1. This
amplifier is user adjustable and is designed to
compensate for input attenuation or low level inputs.

® Clamp Amplifier

The program video signal from the Input Gain
Amplifier is applied to the input of the Clamp Amplifier.
The Clamp Amplifier (U5) is a non-inverting amplifier
that drives the ADC. Clamping is controlled by the DC
offset from the Rate Controlled Amplifier, applied to pin
2.

@ Rate Controlled Amplifier

The video signal output from the Clamp Amplifier
is applied to the input of the Rate Controlled Amplifier
through a chrominance band-stop filter (C21 and L6)
which removes the burst information from the
backporch of the video signal. The sample and hold
device, U7, samples the dc voltage level from the
backporch, clocked by CLMP_TM on pin 14. U7
samples the input signal at pin 2 during the time that
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pin 14 is low and holds the sample when pin 14 is high.
The input to pin 14 is the CLMP_TM signal derived
from on board clocks and signals from the Sync
Separator .

The output of U7 pin 7 drives an integrator, U14.
The integrator circuit consists of the amplifier (U14),
the feedback capacitor (C53), and the input resistance
(R42 plus up to three other parallel resistors from the
Noise Detector). The integrator circuit compares the
backporch level from the Clamp Amplifier output with
the clamp dc level set by R64 (the Clamp DC Level
Adjustment) which is applied to the positive input of
U14. Ifthere is a difference between these two levels,
the integrator feeds a signal back to the negative input
of the Clamp Amplifier (U5) to cause the output to slew
towards the desired offset level. The integrator
capacitor C53 then holds the integrator output level
until another offset difference is detected.

The rate at which the integrator responds to correct
the dc offset at the output of the Clamp Amplifier is
determined by the amount of noise on the program
signal. With no noise, the integrator reacts the fastest,
but as the noise level increases the rate of correction
slows down. This is accomplished by changing the
input resistance of the integrator. When no noise is
present, the input resistances (R42, R43, R44, and
R46) are all in parallel. U10A, U10B, and U10C and
the switches in U13 control the paralleling of the
resistors across R42. U10 is a quad comparator with
reference voltages on each of the - inputs and the
Noise Detector output driving the + inputs. As the
noise level on the program video signal increases, the
dc voltage level out of the noise detector rises above
the threshold level of each comparator, that
comparator will open its switch and remove the
corresponding parallel resistor from across R42. This
will cause the reaction speed of the integrator to slow
down. U10D generates the NOISE signal flagging a
noisy input signal (= 26 dB signal to noise ratio or
worse).

The output of integrator U14 drives an inverting
amplifier U17, which has a gain of -1.

® Noise Detector

The Noise Detector analyzes the amount of noise
present on the backporch of the video signal at the
output of the sample and hold device (U7) and controls
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the reaction time of the integrator in the Rate
Controlled Amplifier accordingly. As the noise level
increases, the integrator is slowed down.

The output of U7 also drives the + input of op amp
U15, which is configured as a high pass filter. U15
drives the RMS converter, U58, through either U8SA,
U8B, or the large transient detector (U9A and U9B
configured as a window detector).

To avoid detecting large dc transients as noise, the
large transient detector (USA and U8B) monitors the
high-pass filter output for voltage changes that exceed
the +1.88 V threshold. If the output of U15 exceeds
either of these thresholds, the output of the large
transient detector switches from a high to a low state,
triggering the time out circuit (U16A, a one shot
multivibrator). U16A output, after being triggered,
goes high opening switch U12 and disconnecting the
outputs of U15 from the RMS converter (U58). If the
threshold level was exceeded due to a short term
transient, U16A output will revert to a low level after a
short time out (= 1 ms) allowing switch U12 to close.

To determine if high noise levels are being detected
as large transients, U9B, an integrator, detects and
averages the time the U16A’s output is high. When
the output of U16A is high for an excessive time (which
would occur if high noise levels are present) the output
of the integrator (U9B) ramps up to 2.5 V. When the
output exceeds 2.5 V, U9A’s output is forced low. This
closes switch U12B and connects the output of U15 to
the input of the RMS converter. The time that U12B is
closed depends upon the amount of noise on the
signal. Large DC level transients, such as those
caused by hot switches, etc., do not occur on a
frequent basis, therefore frequent tripping of the large
transient detector occurs only when there is high
amplitude noise.

U58 is an RMS Noise converter that provides a dc
output directly proportional to the RMS value of its
input. U58 has a long time constant determined by
C52, C48, and R52 that average the noise pulses.
Averaging is used because noise levels on television
signals do not change rapidly and using a time
constant equal to the number of fields ensures that the
clamp amplifier will not be upset by a random
occurrence. The voltage level output of U58 drives the
noise comparator in the Rate Controlled Amplifier.
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Fig. 2-5.
Block diagram of the ADC board’s ADC, Data MUX, and Latches circuitry.

ADC, DATA MUX, & LATCHES @
(See Fig. 2-5)

® Reference Voltage Generator

The purpose of the reference voltage generator is
to generate precise, accurate voltages as reference for
the ADC. The main reference voltages are + 1.75 V
and all the other voltages are derived from these
references. Adjustments are provided on the V4, 12,
and 34 taps on the reference ladder allowing for minor
corrections in linearity.

@ ADC

The ADC takes the filttered and clamped video input
and converts it to a digital signal in the ADC (U4). The
signal is then sent to the MUXs. .

® MUX — ADC or Composite Digital

U32 is driven by the Genlock Processor system and
sends out the signal to decide whether the input signal
should be the PROGRAM INPUT or the COMPOSITE
DIGITAL signal.

U29-U31 are the MUXs that multiplex between the
PROGRAM INPUT signal (AD[0-9]) and the
COMPOSITE DIGITAL signal D2[0-9]. The chosen
signal is VD[0..9]. VDI[0..9] goes to the Genlock IC
@ and the Drivers.

@ Drivers

VD[0..9] is latched by U28 and U29. The signal is
clocked through the latches by the WCLK signal
(derived from the main clock). These latches drive the
signal off the board through J17 and J15C-1.
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Fig. 2-6. Block diagram of the genlock schematic.

GENLOCK IC & SYNC SEPARATOR @
(See Fig. 2-9)

® Latches

There are two types of latches. The ECL—»TTL
latches and the processing latch.

The ECL—TTL latches convert the COMPOSITE
DIGITAL INPUT to TTL levels.

The processing latch flags video absent. It
separates the COMPOSITE DIGITAL’s comp sync,
flags sound-in-sync and holds at the last value until the
sound-in-sync pulse is finished. It sends only the
middle 8 bits to the Genlock IC (where the comp sync
should be located) because using only these bits will
provide greater resolution.

® GenlockIC

The Genlock IC, U37, performs a wide variety of
tasks. It gets the middle data bits from U64 and the
address from the uP. Using this input, the Genlock IC
puts out the field 1 line 7 pulse, W_F1L7.

The Genlock IC generates the |/O control signals
from the address inputs. U37 has controllers and
decoders inside to count events and derive timing
signals. The Genlock IC generates the soft reset pulse
if the proper I/O address is not generated within 2
fields. Important signals are:

1.START_SMP from the internal counter/decoder
tells CTC U23 that the Genlock IC is ready to
sample sync and burst. Sample Finish tells the
CTC that sampling is finished and it can read
sync and burst data stored in the GLIC.

2.The /O Signals control many of the chip enables
throughout the instrument.

3.The most importantis W_F1L7. This signal flags
the whole instrument that the input signal is ready
to start working on a new color field (1 of 8).

4.UNLOCK will allow the Genlock IC to correct its
data window timing until the processor (U24)
positions the data in the window.

® Sync Separator

The Sync Separator and the Sync Generator are
two ICs that work together to produce the composite
sync output. The Sync Separator (U66) basically
takes the video signal directly out of the input filter and
outputs a 0 to -5 V sync pulse. This signal is sent to
the Sync Generator (U67). The Sync Generator uses
sync pulses to generate the CSYNC_IN signal until the
VCOis locked. Once the VCO is locked then the sync
generator will simply free run based on the W_F1L7
pulse and the phase locked system clock, SYSCLK.
This allows the signal to stay locked in the presence
of greater amounts of noise.
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Fig. 2-7.
Block Digarm of the Genlock Processor Kernel on the ADC board.

GENLOCK PROCESSOR KERNEL @
(See Fig. 2-7)

This section briefly describes the functions of the
Microprocessor (uP) Kernel and its components. For
a description of the diagnostics executed by the pP,
refer to the Maintenance section of this manual.

The pP Kernel has four main functions: (1) to
acquire and maintain genlock with the incoming
reference signal, (2) to service remote commands,
(3) to control the Memory’s read timing, and (4) to
execute diagnostics. The components of the uP
Kernel are described as follows:

Genlock Processor Kernel

® Microprocessor

The Microprocessor (uP) (U24) is the heart of the
Kernel. Receiving its program instructions from the
EPROM (U25), the uP controls the Kernel through
address lines (A0-A14), data lines (D0-D7), and
various other control lines. When the instrument is
being powered up the RESET pulse goes low,
resetting the pP Kernel. The pP can be manually
reset by pressing the manual reset button, S1.

2-10

During normal operation, the Genlock IC (U37)®
monitors the pP. If the pP is not sending the proper
I/O decoded address U37 will pulse the NMI
(non-maskable interrupt) of the Z80 causing the
processor to reinitialize without running the power-up
diagnostics.

U18 also contains a timer circuit. During normal
operation, the pP keeps this timer reset by asserting
the VO_14 line repeatedly. If the uP fails to reset the
timer, U18 resets the uP. Moving jumper J6to the 2-3
position forces RESET low and moving J5 to the 2-4
position disables the pP resets for troubleshooting
purposes. U18 also monitors the + 5 V supply and will
generate a reset if it falls below 4.75 V.

® Kernel Memory, Arctangent Lookup, & CTC

EPROM (U25) contains the instructions that control
the uP. The EPROM occupies the uP’'s address
spaces between 0000 and 7FFF hex.

The Arctangent PROM (U26) is a look-up table of
the trigonometric function of the ratio of two numbers.
While doing genlock calculations, the pP looks up the
solution to the arctangent calculation in the PROM
instead of calculating it.
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The pP first outputs the divisor of the calculation
and it is latched in U19. This provides the lower half
of the PROM address. Then the pP reads from the
arctangent I/O location. By virtue of the pP
architecture, the upper 8 address lines contain the /O
port address. These 8 bits form the upper 8 bits of the
PROM address. The PROM outputs are then
available on the external data bus EDO-ED?7.

The E2PROM (U63) is an electrically writable and
erasable PROM. It is used to store the genlock
sampling angle and remote video gain values. It
occupies addresses E000 - E7FF. Selection for
reading and writing is controlled via U62.

The E2PROM is read at power-up and after a reset.
These values are transferred to the processor RAM for
use by the appropriate circuitry.

VS 211 Service — Theory of Operation

Remote and Local Control

® Remote and Local Control

The Remote Buffer (U39) is controlled by EPROM
U65. The Remote Buffer takes signals from the
Remote Control Bus and, using information generated
internally on the ADC board, derives control signals for
use in the Microprocessor Kernel. These control
signals are sent out on the ED (Extemal Data) bus.

@ Diagnostic Selectors and LEDs

The diagnostic select switch, S2, controls the
diagnostic routines that are run on the ADC board
through the puP. U22 latches the signals from the
switches and sends them off on the ED bus to drive
the puP.

Latches U21 and U22 drive the diagnostic LEDs
with signals from the External Data bus.

2-11
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Block Diagram of the VCO and Clock Distribution circuit on the ADC board.

VCO and CLOCK DISTRIBUTION <5>
(See Fig. 2-8)

® DAC Integrator and Switcher

The Genlock IC controls the VCO through the VCO
DAC Integrator (U45). The VCO DAC converts the
Genlock IC correction word to current pulses. These
pulses are applied to integrator, U53B. The correction
word ranges from 00 to FF hex. Integrator U53B has
two main functions. First it works as a
current-to-voltage converter for the current pulses
generated by the VCO DAC. These pulses shift the
VCO frequency to correct the VCO phase. Second,
the integrator produces an average of the correction
pulses. This average is essentially a dc level that
tracks the input burst frequency. The Genlock IC
controls switches in U47 through the (INT)/GENLOCK
and (HOLDYACQUIRE lines. The switches put the
VCO in one of four operating modes: Intemal, Genlock,
Acquire, or Hold. Each one is described below.

INTERNAL MODE: When the Genlock IC cannot
detect a valid genlock input, it switches the genlock
input into intemnal mode by pulling the (INTYGENLOCK
line low. This pulls the correction voltage at the
integrator output to midrange or zero volts by closing
three switches. The first switch shorts out the
integrator capacitor; the second and third switches
short out any residual voltage to ensure the correction
voltage applied to the VCO is truly zero or midrange.

2-12

GENLOCK MODE: When the GENLOCK System
detects a valid genlock input signal it pulls the
(INT)/GENLOCK line high to apply the VCO correction
voltage to the VCO.

ACQUIRE MODE: To acquire lock with the
genlock input, the genlock loop needs to be faster than
when it is just holding lock. To speed up the
GENLOCK LOOP, the Genlock IC increases the
integrator gain by pulling the (HOLD)/AQUIRE line
high. This adds a large resistance (R105) to the
integrator feedback loop.

HOLD MODE: To hold lock, the GENLOCK
System slows down the genlock loop by pulling the
HOLD/AQUIRE line low to remove R105 from the
integrator feedback loop.

@ vco

Capacitor C90 and the series combination of C92,
€93, and C94 appear in parallel with crystal Y2. This
parallel circuit is the heart of the Oscillator. The series
combination of varactor CR8 and C91 also appear in
parallel with the crystal and determine the frequency
correction range of the oscillator. As the Genlock IC
changes the VCO correction voltage, the reversed bias
diode shifts the frequency over a correction range
centered around the oscillator's free-running

frequency.

Jumper J11 (in the 2-3 position) allows the VCO
correction voltage to be grounded when the
free-running frequency is being adjusted with C90.
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Jumper positions 3-4 and 3-5 select the minimum and
maximum correction voltages to check the full VCO
correction range.

® Clock Shaper

Q8 buffers the VCO output. ECL driver U48A
converts the buffered output into a complementary pair
of squarewave clocks. Two RC circuits (R112/C107
and R106/C95) average the square waves. Op amp,
Us3A, amplifies the difference between these
averages and shifts the bias of the VCO output to
correct the duty cycle to 50%. Through U48B a
corrected differential ECL signal is applied to the MUX.

@ MUX and TTL Converter

The MUX (U55) controls which clock signal to use:
the clock from the Clock Shaper Circuit or the clock
from the Composite Digital Input, JISA1. The MUX is
controlied by the D2_ENECL signal from the Genlock
IC. The output of the MUX is an ECL signal which goes
to ECL driver U48C and the ECL — TTL converter
U54. The ECL clock signals , CLK and CLK, are used
locally to clock the ADC, U4. The clocks converted to
TTL are system clocks and are used throughout the
ADC board.

INTERCONNECT and POWER
DISTRIBUTION

See Tables 2-1 through 2-3 for pin-out information.

VS 211 Service — Theory of Operation

Table 2-1. Pin-out for J15A1

PIN

SIGNAL NAME

AGROUND

AGROUND

AGROUND

not connected

not connected

not connected

not connected

D2_CLK

O | |IN|[O|O |& W [N |=

not connected

-
o

not connected

-
-

AGROUND

-y
N

WCLKB

-
(2]

5V

-
»H

-5V

-
(4]

12V

-
(<]

DGROUND

-
~

DGROUND

-
®

+12V

-
©

+5V

n
o

+5V

N
-

WCLKA

[\4
N

DGROUND

N
w0

D2_9

N
F S

D2_8

N
n

D2_7

b3

D2_6

N
<

D2_5

N
@®

D2_4

n
©

D2_3

[
o

D2_2

w
e

D2_1

(2]
N

D2_0
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Table 2-2. Pin-out for J15B1
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Table 2-3. Pin-out for J15C1.

PIN SIGNAL NAME
1 AGROUND
2 PROG_IN
3 AGROUND
4 not connected
5 not connected
6 (CLK_EN)

7 not connected
8 (NOISE)
9 VID_ABS
10 (W_F1L?)
11 AGROUND
12 AGROUND
13 -5V

14 5V

15 12V

16 DGROUND
17 DGROUND
18 +12V
19 +5V

20 +5V

21 DGROUND
22 DGROUND
23 (RI/O_0)
24 RRD/(WR)
25 RCM_7
26 RCM_6
27 RCM_S
28 RCM_4
29 RCM_3
30 RCM_2
31 RCM_1
32 RCM_0

PIN SIGNAL NAME
1 AGROUND
2 AGROUND
3 AGROUND
4 not connected
5 not connected
6 not connected
7 not connected
8 (D2_CLK)

9 not connected
10 not connected
11 GROUND
12 (WCLKB)
13 -5V

14 5V

15 -12V

16 DGROUND
17 DGROUND
18 +12V

19 +5V

20 +5V

21 (WCLKA)
22 DGROUND
23 ADC9
24 ADCs8
25 ADC7
26 ADC6
27 ADCS
28 ADC4
29 ADC3
30 ADC2
31 ADC1
32 ADCO
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Fig. 2-9. Block diagram of the DAC board.

DAC BOARD

BLOCK LEVEL DESCRIPTION
(See Fig. 2-9)

The DAC board has two functions. The first is to
genlock to the REFERENCE Input signal in order to
supply the 4Fsc clock (R_CLK) and reset pulse
[(R_F1L7)] to the Controller board. The second
function is to process the synchronized digital signal
and output it in both analog and parallel composite
digital formats (COMPOSITE DIGITAL OUTPUT).

The REFERENCE Input is buffered, clamped,
low-passed filtered, and converted to digital form. The
Genlock Processor then analyzes the data to calculate
the burst phase to keep the PLL locked. The SCH
phase is also calculated to provide timing for the field
reset pulse. )

The TTL data from the Memory board is clocked
with the Reference Genlock signals. It then goes
through the Latches on the DAC board and up to the
Proc Amp/Decoder board where the Processing
Amplifiers allow the user to adjust the signal. The data
is then returned to the DAC board. A Multiplexer
selects between the Proc Amp input data and the Proc
Amp output data (Proc Amp disabled or enabled). This
data is converted to ECL and drives the DAC and the
rear panel parallel video output (COMPOSITE
DIGITAL OUTPUT).

The DAC converts the data to an analog signal,
which is then low-pass filtered with a reconstruction
filter, buffered by the output amplifier, and output as
the PROGRAM OUTPUT and MONITOR signals.

LIST OF SCHEMATICS

@ INTERCONNECT

@ ADC, CLAMP, & GENLOCK IC
@ PROCESSOR KERNEL

@ VCO AND CLOCKS

@ DIGITAL INPUT

DAC & OUTPUT STAGE

2-15
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Fig. 2-10. Block diagram of schematic 2 on DAC board.

SCHEMATIC LEVEL DESCRIPTION
DAC BOARD

@ ADC, CLAMP, & GENLOCK IC
(See Fig. 2-10)

® Reference Video Input Buffer

The ac coupled genlock input buffer inverts and
amplifies the REFERENCE Input signal so sync and
burst fill the range of the genlock ADC (U2).

At the input stage, op amp U1 isolates and amplifies
the REFERENCE Input signal. The signal is fed back
to the input of the amplifier at the negative input of U1.
The input clamp feedback is also added back to the
signal at that point. '

@ Reference Video Input Clamp

By comparing the sync tip voltage of the
REFERENCE Input signal with a -50 mV reference,
the input clamp circuit generates a dc offset voltage to
clamp the incoming signal to -50 mV.

The CLAMP_TM signal (derived from the output of
the sync stripper) enables U8 allowing it to generate a
voltage equal to the difference between the sync of the
input video applied to pin 3 and the -50 mV reference

2-16

applied to pin 2. The difference is stored in C36 for the
remainder of the line. This correction voltage is
buffered by USB and applied to U1 through R13 where
it clamps the sync tip of the genlock input to -50 mV.

® Sync Peak Detector & Sync Stripper

The Sync Peak Detector and sync stripper extract
sync pulses from the buffered REFERENCE Input
signal and applys them to the Input Clamp and the
Genlock IC. C38 and L2 filter off the chrominance
portion of the REFERENCE Input signal. The
remainder of the signal goes to the Sync Peak Detector
and inverting op amp. U7 compares the outputs of
these devices and produces the composite sync.

In addition to driving the Clamp Circuit, the stripped
sync signal is applied to the Microprocessor Kernel
through U22.

® REFERENCE Input Anti-Aliasing Filter

Made of C28, C35, C34, and L1, this filter
attenuates spectral components above the video band
to prevent aliasing of the REFERENCE Input signal
when it is quantized by the ADC.
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® Reference Voltage Generator &
Genlock IC

The ADC (U2) converts the clamped and inverted
video signal into 8-bit data. U3 provides a regulated
+2.5 V reference for the Reference Voltage Generator
(U5A and U5B). The Reference Voltage Generator
scales down to the plus and minus reference voltages
for the ADC.

VS 211 Service — Theory of Operation

Because the ADC is clocked by clock signal
derived from the VCO (ADC_CLK), the ADC output
indicates the VCO-to-burst phase relationship. During
each field, the Genlock IC (U83) repeatedly checks the
phase relationship , and if necessary, shifts the VCO
frequency to keep it in phase with the incoming burst.
The data is sent to the Genlock IC.
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INDICATOR
from REMOTE DRIVER(®
CONTROL REMOTE ‘
CONTROL
INTERFACE

Fig. 2-11.
Block diagram of the DAC Processing Kernel.

<3> PROCESSOR KERNEL
(See Fig. 2-11)

® 280, CTC, and Arctangent Look-up

This section briefly describes the functions of the
Microprocessor Kernel and its components. For a
description of the diagnostics executed by the uP, refer
to the Maintenance section of this manual.

The pP Kernel has four main functions: (1) to
acquire and maintain genlock with the incoming
reference signal, (2) to service the remote commands,
(3) to control the Memory’s read timing, and (4) to
execute diagnostics. The components of the uP
Kernel are described as follows:

@ Microprocessor

The Microprocessor (uP) (U23) is the heart of the
Kernel. Receiving its program instructions from the
EPROM (U24), the uP controls the Kernel through
address lines A[0..14], data lines D[0..7], and various
other control lines. When the instrument is being
powered up the RESET pulse goes low, resetting the
uP Kemel. The pP can be manually reset by pressing
the manual reset button, S2.
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During normal operation, the CTC (U22) monitors
the puP. If the uP is not sending the correct data and
addresses to the CTC, the CTC puts out a RESET
pulse to interrupt and reinitialize the pP.

U18 also contains a timer circuit. During normal
operation, the pP keeps this timer reset by asserting
the VO_14 line repeatedly. If the uP fails to reset the
timer, U18 resets the uP. Moving jumper J5 to the 2-3
position forces RESET low, and moving J5 to the 2-4
position disables the pP resets for troubleshooting

purposes.

® Kernel Memory

EPROM (U24) contains the instructions that control
the pP. The EPROM occupies the uP’s address space
between 0000 and 7FFF hex.

The Arctangent PROM (U19) is a look-up table of
the trigonometric function of two numbers. While
doing genlock calculations, the uP looks up the
solution to the arctangent calculation in the PROM
instead of calculating it.

First the pP outputs the divisor of the calculation
and is latched by U25. This provides the lower half of
the PROM address. Then the pP reads from the
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arctangent I/O location. By virtue of the puP
architecture, the upper 8 address lines contain the /O
port address. These 8 bits form the upper 8 bits of the
PROM address. The PROM outputs are then
available on the external data bus ED[0..7].

NVRAM (U20) is a combination of nonvolatile
memory and static RAM. The NVRAM contains
genlock timing presets and remote control selected
data. The NVRAM occupies addresses E000-EO7F.

Immediately following a uP reset, the pP loads the
data from the nonvolatile portion of the NVRAM into
the RAM portion. Then, from the RAM, loads this
information to the appropriate circuits. If new
information is selected from the remote, it is stored in
the RAM portion of the memory until an NVSAVE is
applied, then the new data is stored in NVRAM.

VS 211 Service — Theory of Operation

The NVRAM is controlled by the puP via the NVRAM
Controller PAL (U21). The Controller PAL decodes
the uP address and control lines to generate read,
write, and chip select pulses for the NVRAM.

@ Diagnostic Selectors and LEDs

The Diagnostic Select Switch, S1, controls the
diagnostic routines that are run on the ADC board
through the uP. U28 latches the signals from the
switches and sends them on the ED bus to drive the
uP.

Latches U26 and U27 drive the diagnostic LEDs
with signals from the External Data bus.
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DATA ®
BUS DAC ®
INTEGRATOR ® aFsc |@ ek | ECL | PRIVERS | CLOCKS
— AND veo ~| SHAPER w
SWITCHER v UL . onverTERS
Fig. 2-12. Block diagram of the VCO and Clocks.
integrator gain by pulling the HOLD/AQUIRE line high.
@ VCO AND CLOCKS This adds a large resistance (R105) to the Integrator
(See Fig. 2-12) feedback loop.

® DAC Integrator and Switcher

The Genlock IC controls the VCO through the VCO
DAC Integrator (U29). The VCO DAC converts the
genlock IC correction word to current pulses and
applies then to the integrator, U37B. The correction
word ranges from 00 to FF hex. Integrator U37B has
two main functions. First it works as a
current-to-voltage converter for the current pulses
generated by the VCO DAC. These pulses shift the
VCO frequency to correct the VCO phase. Second,
the integrator produces an average of the correction
pulses. This average is essentially a dc level that
tracks the input burst frequency. The Genlock IC
controls the switches in U47 through the
(INT)/GENLOCK and (HOLDYAQUIRE lines. The
switches put the VCO in one of four operating modes:
Internal, Genlock, Acquire, and Hold. Each one is
described below.

INTERNAL MODE: When the Genlock IC cannot
detect a valid genlock input, it switches the genlock
input into internal mode by pulling the (INT)/GENLOCK
line low. This pulls the correction voltage at the
integrator output to midrange or zero volts by closing
three switches. The first switch shorts out the
integrator capacitor; the second and third switches
short out any residual voltage to ensure the correction
voltage applied to the VCO is truly zero or midrange.

GENLOCK MODE: When the Genlock IC detects
a valid genlock input signal it pulls the
(INT)/GENLOCK line high to apply the VCO correction
voltage to the VCO.

ACQUIRE MODE: To acquire lock with the
genlock input, the genlock loop needs to be faster than
when it is just holding lock. To speed up the
GENLOCK LOOP, the Genlock IC increases the

2-20

HOLD MODE: To hold lock, the Genlock IC slows
down the genlock loop by pulling the (HOLDYAQUIRE
line low to remove R105 from the integrator feedback
loop.

@VvcCo

Capacitor C46 and the series combination of C45,
C51, and C52 appear in parallel with crystal Y2. This
parallel circuit is the heart of the Oscillator. The series
combination of varactor CR4 and C54 also appears in
parallel with the crystal and determine the frequency
correction range of the oscillator. As the Genlock iC
changes the VCO correction voltage, the reversed bias
diode shifts the frequency over a correction range
centered around the oscillator’'s free-running

frequency.

Jumper J7 (in the 2-3 position) allows the VCO
correction voltage to be grounded when the
free-running frequency is being adjusted with C46.
Jumper positions 3-4 and 3-5 select the minimum and
maximum correction voltages to check the full VCO
correction range.

® Clock Shaper

Q8 buffers the VCO output. ECL driver U39A
converts the buffered output into a complementary pair
of squarewave clocks. Two RC circuits (R64/C55 and
R42/C43) average the square waves. Op amp U37A
amplifies the difference between these averages and
shifts the bias of the VCO output to correct the duty
cycle to 50%. Through U39C and U39B a corrected
differential ECL signal is applied to the Clock Drivers
and the ECL — TTL Converters.
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@ Clock Drivers and TTL Converter

U40 is a differential clock driver for clocks used on
the board. U41 and U48 are ECL — TTL converters
used to drive the timing signals off the board.

VS 211 Service — Theory of Operation

from
MEMORY BOARD
to
10 A TTL - ECL DAC @
CLOCK LATCHES »1 MULTIPLEXER DAC to Proc Amp >
to
® PROC AMP/DECODER
¢ _ BOARD
;:gCAMP | ROUNDER >
Fig. 2-13. Block Diagram of the Digital input.
@ DIGITAL INPUT ® TTL — ECL Conversion
See Fig. 2 -13 U15, U16, and U17 convert the digital signal from
g
TTL (used for bussing) to ECL for the DAC and the
® Latches COMPOSITE DIGITAL OUTPUT.
U45 and U46 latch the signal from the Memory @ Rounder

board and drive it both to the Proc Amp/Decoder board
and a second set of latches (U87 and U88). U87 and
U88 drive the Rounder.

@ Multiplexer

The Multiplexer is a second set of latches (U87 and
U88) that selects between the data from the Memory
board and the Proc Amp/Decoder board as the data to
be processed by the Rounder and TTL-to-ECL
converter.

U10 is a PAL configured to convert the 12-bit data
to 10-bit or 8-bit data without the artifact of dc level
shifting caused by simply dropping the two lowest bits.
The Rounder only affects the COMPOSITE DIGITAL
OUTPUT, not the PROGRAM OUTPUT.
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o) ® SINX/X
DAC CORRECTION
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VOLTAGE MONITOR
® ® ouT
PDATA[0..11] DAC RECONSTRUCTION OUTPUT | oo~GRAM
FILTER - AMPLIFIER
ouT
DC ‘
O Leve
ADJUSTMENT
Fig. 2-14. Block diagram of the DAC and Output Stage.
The first three sections of the filter (L3, L4, and
<> DAC & OUTPUT STAGE (

(See Fig. 2-14)

@ Output DAC and Reference Voltage

The data from the TTL — ECL converters is sent
to the DAC. The DAC (U56) is a Tek-made 12-bit
digital-to-analog converter which converts the
program signal back into an analog output signal.

U3 regulates the +5 V supply to provide the output
circuits with a +2.5 V reference voltage. U58 converts
the +2.5 V reference to provide the DAC with a
reference voltage of approximately +1.00 V.

The output of the DAC is a voltage with a source
resistance of 50 Q. The DAC output is very gently
lowpass filtered through L14, C111-C113, and load
resistance R135. The gentleness of the filter limits the
slew rate of the signal allowing op amp U89 to cleanly
pass the signal. :

U89 buffers the signal and drives the reconstruction
filter from a source resistance of 75 Q. The op amp
input also provides a summing node into which the
output dc adjustment (R144) can correct the dc offset.

@ Output Reconstruction Filter

To remove out-of-band signal components, the
output signal from the output DAC is filtered by a
reconstruction filter that is both source and load
terminated in 75 Q (R140 and R80 respectively).
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associated capacitors) form a seven-pole elliptic
low-pass reconstruction filter. The next section (L13,
C55, C95, R125 and associated resistors) is a loss
compensator, which helps flatten the total filter
response in the center of the frequency band. The last
two sections (L5, L6, L9, L10 and associated
capacitors) are group delay correctors.

® Output Amplifier

After filtering, the signal is applied to the Output
Amplifier, which is a discrete, non-inverting op amp
composed of differential amplifiers and an output
stage. The first stage (Q9 and Q1 0) is an input buffer,
the second (Q12 and Q13) is a gain stage, and the
third (Q11) is an output driver.

From the emitter of Q11, negative feedback is
applied to Q10 through a voltage divider network. At
R115, the output gain is adjusted. In this feedback
path, an RCL network (connected to C87) provides
adjustable sin(x)/x compensation through C87
increasing or decreasing negative feedback in the high
end of the video spectrum.

From the emitter of Q11, the amplified and
compensated signal is applied to the rear panel
connectors through R122 for the MONITOR OUTPUT
and R84 for the PROGRAM OUTPUT.
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Fig. 2-15. Block diagram of the Proc Amp/Decoder board.

PROC AMP/DECODER BOARD

BLOCK LEVEL DESCRIPTION
(See Fig. 2-15)

The function of the Proc Amp/Decoder board is to
process the digital signal with Proc Amp information
from either the Remote board or the RC 211, then
return it to the DAC board.

The digital video data comes from the Memory
board, through the Latches on the DAC board, and
onto the Proc Amp/Decoder board.

The digital video data is filtered in the 9-Tap Notch
Filter to separate the chrominance and the luminance.
The filter notches the chrominance band out of the
input signal to form the luminance signal. The
luminance signal then is subtracted from the input
(after a matching delay) to form the chrominance
signal. The same luminance signal also goes through
the Soft Clip to take out any out-of-limit luminance
information.

In the Adder, Multiplier, and Interpolator, the
chroma is multiplied by the Chroma Gain and the luma
by the luminance gain. The two signals are then added
back together along with the dc offset (Black Level).
Finally, the composite data is Hard Clipped to fit the
legal data range (three clip options are available).

The data is then retumed to the DAC board via the
Output Latch. The Output Latch also alternated
between sync & burst data (not processed by the Proc
Amp) and the Proc Amp Data.

LIST OF SCHEMATICS

<‘> INTERCONNECT AND MISC. CONTROL
@ DIGITAL PROC AMP
@ DECODER

@ REMOTE CONTROL
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SCHEMATIC LEVEL DESCRIPTION
PROC AMP/DECODER BOARD

<‘> INTERCONNECT AND MISC.
CONTROL

Clock Driver

The Clock Driver takes the decoder clock and
converts it to the clock signals needed throughout the
board.

Remote Proc Amp Controller

The Remote Proc Amp Controller converts either
the local signals or those from the Remote board into
the control signals for the Proc Amps.

Decoder Controller

The Decoder Controller gives control of the
Decoder Mode to either the Controller board or locally
to J3 and J4.

@ DIGITAL PROC AMP
(See Fig. 2-16)

® Adder, Multiplier, & Interpolator

U4; the Adder, Muttiplier, & Interpolator; is the heart
of the Proc Amp. It take the separate luminance and
chrominance signals and processes them with the
chroma gain, voltage gain and setup levels to produce
the processed data signal. This signal is then sent to
the Hard Clipper.

® Chroma-Luma Matching Delay

U11-U13 are matching delays. They match the
digitized composite video signal, DEC_IN[0..11], to the
notched luminance signal LUM[0..11]. This is so the
two signals can be processed together in the ALU.

® Hard Clipper

The Data Clipper consists of three PALs: U37-U39.
Using control signals from the remote, these three
PALs take the signal from the Adder, Multiplier, &
Interpolator and clip the composite video signal to fit in
the user-selected range. There are three user selected
options. This signal is sent to the Output Latch.

LUM|0..11| @
CHROMA[0..11]
®
ADDER, || HARD
MULTIPLIER, CLIPPER
&
_CVGAIN __ INTERPOLATOR
YGAIN |
BLACKLEVEL |
delayed
® delayed | @ Video e
CHROMA-LUMA | video | SYNC & BURST ® PADATA[0..11]
MATCHING MATCHING o outPut |~
DELAY DELAY LATCH to DAC board
to

Fig. 2-16. Block diagram of the Digital Proc Amp.
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@ Sync & Burst Matching Delay

The sync & burst portion of the video signal is not
processed by the Proc Amps, therefore it needs a
matching delay so that it can be reinserted in the video
signal properly timed. The entire composite video
signal passes through the Sync & Burst Match Delay
circuit (U48 and U45) but the signal is only sent to the
Output Latch during sync & burst time.

VS 211 Service — Theory of Operation

® Output Latch

The Output Latch (U46-U47) latches the signals
from either the Hard Clipper or Sync & Burst Matching
Delay and sends it out onto the DAC board.
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digital ‘
si"d’;‘g“"e delayed video
DEC_IN[0..11] ® aw CHROMA0..11]
® luminance signal-luma —
NQCS.{'gEl = chroma
FILTER FILTER
CONTROLLER
® SOFT LUMA[0..11]
CLIPPER
Fig. 2-17. Block diagram of the Decoder.
@DECODER ® ALU (Signal - Luma = Chroma)
(See Fig. 2-17) The ALU consists of U1-U3. The luma signal is
subtracted from the delayed input signal leaving only
® Filter Controller the chrominance. The eleven-bit, filtered

The Filter Controller derives the control signals for
the 9-Tap Notch Filter.

@ 9-Tap Notch Filter

The 9-Tap Notch Filter, U40, takes the digitized
video input signal and notches out the chrominance
portion of the signal leaving only the luminance. U40
is controlled by a state machine consisting of U41 -U44.
These PALs use the decoder enable and decoder
clock signals to derive the controlling lines for the
Chroma Notch Filter. The luminance signal goes to
the ALU and Soft Clipper.

chrominance signal is then used by the 9-Tap Chroma
Interpolator to derive the interpolated chroma signal.
The chroma signal goes to the Adder, Multiplier, &
Interpolator &.

@ Soft Clipper

The Soft Clipper (U5, U6 and U8) only clips the
luminance portion of the signal at user-defined levels.
This allows high luminance levels not to interfere with
acceptable levels of chrominance. The clipped
luminance signal goes to the Adder, Multiplier, &
Interpolator .



070-8164-00

VS 211 Service — Theory of Operation

REMOTE COMMANDS ®
LATCH

A 4

® PROC AMP/ VGAIN
DECODER  |' g Ack LEVEL
p————(

|

®

RRD/(WR)

v

CONTROLLER

SIGNAL
.| CONTROLLER |_CVGAIN

Fig. 2-18.
Block diagram of the Remote Control.

@ REMOTE CONTROL
(See Fig. 2-18)

® Latch

U21 latches the control signal from the Remote
board for use in Proc Amp/Decoder Signal Controller.

@ Controller

The Controller consists of two parts. First, U33 and
U53, take the signals from the Latch and convert them
to enable signals for the Proc Amp/Decoder Controller.

The second part consists of U34 and jumpers J13
- J20. This part gives control of assorted functions to
either the Remote board or locally to the jumpers.

® Proc Amp/Decoder Signal Controller

U33 is a PAL that take the latched signals from the
Remote board and converts them into Proc Amp
enable signals. These signals turn on the appropriate
chips to decode the remote signal into proc amp
control signals. U22-U32 use the remote and enable
by signals from U33 to derive the following signals:
Chroma Gain, Voltage Gain, and Black Level. These
numbers are used in the Adder, Multiplier, &
Interpolator ®.
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Fig. 2-19. Block diagram of the Controller board.

CONTROLLER BOARD

BLOCK LEVEL DESCRIPTION
(See Fig. 2-19)

The Controller board regulates the /O of the
Memory to synchronize the input signal (PROGRAM
INPUT) with the REFERENCE. It accomplishes this
task by using processing information from the Input
Genlock, Reference Genlock, and Remote. This data
is then converted into read and write signals for the
Memory board.

Write Address Counters and Latch

An 18-bit address space needs to be counted at the
rate of WCLK/12. A modulo-12 counter is used to
increment the address. In order to provide the time for
the address to settle at the Counters’ output, a 1 clock
delay between the COUNT command and a request
to transfer data to or from Memory is put into the
design.

The Microcontroller (uC) needs to be able to read
where the Write Address Counter is currently located
(at specific times related to the input video). This is
accomplished by using 8-bit registers with open
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collector capabilities for the data bus. Due to the setup
and hold times, the clock to these parts is 1/2 clock off
of the system clock. The counters are loaded only in
the event of a freeze (write).

Read Address Counters and Latch

When in operational mode, the Read Counters load
once per field with a new address. This address will
most often be the "next address" that the Counter
would have counted anyway. However, due to the
Write Address (and position) creeping up or falling
behind, the Read Address may have to move 8 fields
to keep the output color framed property relative to the
REFERENCE.

The Read Address Counters normally count what
they would have counted anyway. However, when the
creeping up or falling behind of the Write Address (and
position) the Read Address may have to fall back 8
fields to keep the output color framed properly relative
to the REFERENCE.
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The address of the Read Counters is latched
whenever the Write Latches are loaded. This tells the
Controller where the Read Address was at write time.
From this data, the amount of audio delay needed to
match the audio to the video is derived.

Memory Address MUX

This is a high speed MUX that selects between read
and write addresses going to the Memory board from
the Read/Write Counters. Because the addresses are
multiplexed, each set of addresses (read & write) is
sent in two stages. The LSBs of the Address Counter
go to the memory array to make the row address, and
when the row address is clocked into Memory, the
column address is sent to the Memory. Due to timing
considerations, there is less than 1 clock cycle for the
address to switch and be received at the Memory
board Latch.

Memory Check and Latches

Real-time, off-line Memory Checking allows testing
of static patterns (all ones, all zeros, etc.). By
controlling the input to the Memory over the external
data bus and having access to the output of the
Memory, a pattern can be written into Memory. The
input is compared to the output by enabling the
Comparator Error Detection, and reading all the
contents of the Memory. When an output pattern
differs from an input pattem, the Comparators flag the
error and the read freeze (RFREEZE) output is
asserted. By registering the output data on the
Controller at the time of the error, observation of which
bits are not getting to the Controller properly (or not
saving in the Memory Array properly) is possible.
Predicting where the error occurred is done using the
address from read address Counters (frozen by
RFREEZE).

When the compare enable signal is disasserted
(taken high) then the freeze condition is eliminated and
the Read Address Counters are reactivated.
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Microcontroller

The job of the uC is to control the location of the
read address (and thereby synchronize the program
to the reference), perform system diagnostics, and
output an audio delay.

The uC has dedicated inputs that determine the
current system status. With these inputs, the uC
makes decisions on how to control the program signal
being processed. By changing control lines, the
operation changes from freeze, to synchronize, to test,
etc.

The (BYPASS) signal is an output of the pC that
directly switches PROGRAM INPUT to PROGRAM
OUTPUT. lItis an open collector output so the Remote
can directly bypass the input to the output.

Remote Control Pins & Interface and
ECL — TTL Clock Conversion

The Remote board connects to the Controller using
a 40-pin connector. This allows RS-232 remote
control operation of the Proc Amp controls. Therefore,
the appropriate Remote /O is needed.

Also the Remote board communicates with the
ADC, DAC, and Controller boards within the system
so the necessary bi-directional signals and registers
are needed on the Controller to communicate with the
Remote board.

A Decoder PAL and a bi-directional register are
used for the bi-directional communication. The VO
strobes go to the Decoder PAL where arbitration is
determined and control given to either the RC 211 or
locally.

Clock conversion from differential ECL to TTL is
done using 10125 ECL—-TTL translators. They are
centrally located on the board to minimize clock skew
on the board (centrally located for the parts using the
system clocks).
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LIST OF SCHEMATICS

@ READ COUNTER/DECODER & DELAY
COMPARATOR

@ WRITE COUNTER/ DECODER & MEMORY
ADDRESS MUX
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@ CONTROLLER PROCESSOR

<4> MEMORY INTERFACE, TEST, & BLACK
BURST

@ INTERCONNECT AND POWER
DISTRIBUTION

SCHEMATIC LEVEL DESCRIPTION
CONTROLLER BOARD

<'> READ COUNTER/ DECODER &
DELAY COMPARATOR
(See Fig. 2-20)

® Read Load Address Latches

The Read Load Address Latches are made up of a
bank of three D-Q flip flops (U29, U30, and U31). They
latch the Read Address from the External Data bus as
clocked by RLOADJ0..2] from the uC. The Read Load
Address is latched in three separate blocks, one set at
atime. The result is RL[0..21].

® H & V Counter and Decoder

U20 is the Horizontal Counter and Decoder, while
U21 is the Vertical Counter and Decoder. They count
the RCLK1 pulses and generate the control signals
based on the count. These counters keep track of the
present field, current line, the occurrence of the vertical
interval, and horizontal sync time of the REFERENCE
input signal. This information is used by the pC to
control the flow of data through the instrument.

The Horizontal Counter counts in clock cycles for
an amount of time equal to a half line. For every 156.5
lines a count is added to compensate for the 25 Hz
offset between luminance and chrominance.

READ ADDRESS
® during Write Latch Load
DELAY IR
COMPARATOR touC
trom uC
RLOADJ{0..2] ® READ
fromuC LOAD
ADDRESS | RL[0..21] READ ADDRESS
READ LOAD ADDRESS LATCHES ©) READ R[0.21] @ READ touC
X ADDRESS ADDRESS
5 (R_ADR_LD) COUNTERS LATCHES
from DAC Board COSNél'ZR IRFLE[O..Z]
RCLK and touC
DECODER
— to MUX
HBT[0..3)
t
vBT0.2) °%C
Fig. 2-20.

Block diagram of the Read Counter/Decoder and Delay Comparator.
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The Vertical Counter counts in half line increments.
It counts a field sequence and then resets itself and
increments the field counter.

® Read Address Counters

The Read Address Counters are made up of U25,
U22, U23, and U24.

When in operational mode, the Read Counters load
once per field with a new address. This address will
most often be the "next address" that the Counter
would have counted anyway. However, due to the
Write Address (and position) creeping up or falling
behind, the Read Address may have to move 8 fields
to keep the output color framed properly relative to the
REFERENCE.

@® Read Address Latches

The Read Address Latches are a bank of D-Q flip
flops (U17, U18, U19, and U72A) that latch the Read
Address, R[0..21]. This signal is driven over the
external data bus for the uC and the read field counter.

The Microcontroller (1C) needs to be able to read
where the Address Counter is currently located (at
specific times related to the input video). This is
accomplished by using 8-bit registers with open
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collector capabilities for the data bus. Due to the setup
and hold times, the clock to these parts is 12 clock off
from the system clock.

The R[0..21] signal comes from the Read Address
Counter. It is clocked into the latches with the RLL
(Read Latch Load) signal from the H Counter and
Decoder. They are enabled by the RLE[0..2] (Read
Latch Enable) signal from the uC. One 8-bit set of
addresses is read from the External Data bus (coming
from the Controller Processor ®) at a time as
controlled by RLE[O..2].

® Delay Comparator

The Delay Comparator is comprised of two banks
of D-Q flip flops: U26 and U27.

The upper 16 bits of the address from the Read
Counter is latched by the Delay Comparator whenever
the Write Latches are loaded by the WLL signal from
the H Counter and Decoder on € . This address tells
the uC where the Read Address was at write time.
The uC uses this information to determine the
appropriate audio delay to output to the AUDIO DELAY
OUTPUT. This same data is also used for
synchronizing the input to the reference.
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Fig. 2-21.

Block diagram of the Write Counters & Decoders and Memory Address MUX.

WRITE COUNTERS, DECODE, AND

MEMORY ADDRESS MUX
(See Fig. 2-21)

® Write Load Address Latches

The Write Load Address Latches are made of a
bank of three D-Q flip flops (U32, U33, and U34). They
latch the Write Address from the External Data bus
clocked by WLOADJ0..2] from the pC. The Write Load
Address is latched in three separate blocks one block
at a time. The result is WL[0..21)], used in the Write
Address Counter.

® H & V Counter and Decoder

U4 is the Horizontal Counter and U5 is the Vertical
Counter.

An 18-bit address space needs to be counted at the
rate of WCLK/12. So a modulo-12 counter is used to
increment the address. In order to provide time for the
address to settle at the output of the counters, a 1 clock
delay between the COUNT command and a request
to transfer write or read data to or from Memory is put
into the design.

® Write Address Counter

The Write Address Counter is comprised of U7, U8,
U9, and U10.

The Write Address Counter is very similar to the
Read Address Counter. The only difference is the
Address Counter is not loaded during a freeze (read)
condition, rather only in Diagnostic Mode when testing
the Memory and looking for a specific bad Memory
location.

@ Write Address Latches

The Write Address Latches are a bank of D-Q flip
flops (U1, U2, U3, and U72B) that latch the Write
Address W[0..21]. This signal is driven over the
external data bus for the uC and the write field counter.

The Microcontroller (LC) needs to be able to read
where the Address Counter is currently located at
specific times related to the input video. This is
accomplished by using 8-bit registers with open
collector capabilities for the data bus. Because of the
setup and hold times, the clock to these parts is 1/2
clock off the system clock. The counters are loaded
only in the event of a freeze (write).



070-8164-00

The W[0..21] signal comes from the Write Address
Counter. It is clocked into the Latches with the WLL
(Write Latch Load) signal from the H Counter and
Decoder. The Counter is enabled by the WLE[O0..2]
(Write Latch Enable) signal from the pC. One 8-bit set
of addresses is loaded onto the External Data bus
(going to the Controller Processor @) controlled by
WLEJ0..2].

® Memory Address MUX

This is a high speed MUX made up of U11 - U15.
It selects between Read and Write Addresses going to
the Memory board from the Read/Write Address
Counters. Only the 18 MSBs of the address are used.

VS 211 Service — Theory of Operation

Because the addresses are multiplexed, each set
of addresses (read & write) is sent in two stages. The
LSBs of each Address Counter go to the memory
array, MA[0..8], to make the row address. As the row
address is clocked into Memory, the column address
is sent to the Memory. Due to timing considerations,
there is less than 1 clock cycle for the addresses to
switch and be received at the Memory Board Latch.
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Fig. 2-22. Block diagram of the Controller Processor.

CONTROLLER PROCESSOR &
(See Fig. 2-22)

® uC

The job of the uC, U60, and its port replacement
unit , U59, is to control the location of the read address
(and thereby synchronize the PROGRAM INPUT to
the REFERENCE), perform system diagnostics, and
output the audio delay.

The pC determines the current system status of
the VS 211 from the data on the external data bus (via
the uC Buffer). With this input, the pC controls the
program signal being processed. By changing control
lines, the operation of the box changes from freeze to
synchronize, to test, etc.

@ Remote Control Interface

The Remote board connects to the Controller board

using a 40 pin connector (@). This allows RS-232
remote operation of the Proc Amp controls.

Also, the Remote board needs to communicate
with the ADC and DAC boards. Therefore,
bi-directional signals and registers are required on the
Controller board to interface between the Remote
board and the Lower I/O board.

To accomplish this, a PAL (U68) and a
bi-directional register (U67) are used. The VO strobes
go to the Decoder PAL where arbitration is determined
and control given to either the RC 211 or the Remote
board in the VS 211.
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® LED Driver

LED Driver U69 latches the signals from the
External Data bus as clocked by the (LEDS) signal
from the I/O Decoder. These signals turn on and off
the status LEDs on the front of the Controller board.

@ Diagnostics

The Diagnostics, from switch S2, go through latch
(U62). Which test is requested by the user is sent out
on the External Data bus when the latch is enabled by
the (DIAGS) signal from the I/O Decoder.

® Address Latch

The Address Latch (U70) latches A[0..7] allowing
the AD[0..7] bus to be bi-directional.

® I/0 Decoding

The /O Decoder is made of U71 and U64. Getting
information from the uC address lines, it decodes the
data into VO control signals for the rest of the Controller
board.

@ Program Code

The Program Code for the uC is stored in U63. It
has memory map locations CO00-FFFF. It has a 15-bit
address input and 8-bits of output data for the uC.

Address Decoder

The Address Decoder (U65) acts like a pointer.
Using the upper 8 output address bits of the pC, the
Address Decoder turns on the appropriate block of
circuitry (Program Code, /O Decoder, or uC Buffer).

VS 211 Service — Theory of Operation

® uC Buffer

The uC Buffer (U66) is a bi-directional buffer that
separates the uC data bus from the rest of the
Controller board and regulates the data flow on the
External Data bus.

® Address Counter Controller

The Address Counter Controller (U35) gets data
from the uC Buffer and is controlled by the
(CONTROL) signal from the uC. This data is latched
as control signals for the Read and Write Counters

(® and ®).

@ Bypass

The BYPASS signal is an open-collector output of
the uC that directly switches PROGRAM INPUT to
PROGRAM OUTPUT. It is an open collector output
so the Remote can directly bypass the input to the
output.

U36A inverts the signal from the uC and U36B
inverts the signal again. This double inversion allows
the operator to use S3 to put the VS 211 into forced
Bypass. The result of the Bypass circuitry is the signal
(BYP_EN) which is used in three places: in the
Diagnostics circuit to control the BYPASS LED, on the
Remote board, and on the Lower /O board to control
the actual bypass circuit on the /O boards.



VS 211 Service — Theory of Operation

070-8164-00

RFLD{0..2] BB_INS
———] ®
HBT[0..3]) BLACK I
vs_'no 2 BURST ®@gLack ® pLack
———— ADDRESS BURST BURST
RCLK GENERATION PROMS LATCH
trom &> DAC  |to DAC Board
(MEM_EN) ® OUTPUT DAC[0..11]
MEMORY LATCH —
DATA )
LATCH
from DAC Board
MEMORY
DOf0..11] OUTPUT MEMORY output of Memory
TEST when an error
(® LATCH o LOGIC - occurs
ERROR
REGISTER
fromuC External Data Bus
Control Signals @ MEMORY
————
INPUT
External Data Bus TEST
———— VECTOR
Fig. 2-23.

Block diagram Memory Interface, Test, and Black Burst.

MEMORY INTERFACE, TEST, &

BLACK BURST @
(See Fig. 2-23)

® Memory Output Latches

The Memory Output Latches (U45) is to latch the
output of the DAC with timing certainty. DO[0..11]from
the DAC board (via the Lower I/O board) is latched in
the DAC Output Latch with the RCLK. The output of
the latches is OD[0..11]. This signal is used in the
Memory Test Logic and Output Test Data Latch.

® Memory Input Test Vector

The real-time Memory Check allows testing of
static pattemns (all ones, all zeros, or any other pattern).
The input to the Memory (from the external data bus)
is controlled and the output of the Memory is available.

A pattern is written into Memory, the comparator
error detection is enabled, and all the contents of the
Memory are read. When an output pattern differs from
an input pattern, the comparators flag the error and the
read freeze (RFREEZE) output is asserted. This
freezes the read address. By also registering the
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output at the time of the error, which bit is not getting
to the Controller properly (or not saving in the Memory
Array properly) can be observed.

When the compare enable signal is disasserted
(taken high) then the freeze condition is eliminated and
the Read Address Counters are reactivated.

® Memory Test Logic

The Memory Test Logic Circuit (U48 and U47)
compares the output from the DAC board with what
was sent to Memory from the Memory Input Test
Vector. U48 checks the LSBs and U47 checks the
MSBs. U47 also checks the error signals during
compare enable time and sends error data to the Error
Register. If an error is found, ERROR and/or
RFREEZE are pulled high. The Error Register uses the
ERROR signal as its clock.

@ Error Register

The Error Register (U43 and U44) latches the
output from the Memory board whenever an error
occurs. The input to the register is always the output
from the Memory board. Whenever an error occurs, a
clock pulse is sent from the Memory Test Logic. If the
Memory Test Mode is enabled, the clock pulse latches
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the data which allows the user to see the output of the
Memory whenever an error occurs as an aid for
troubleshooting.

® Memory Data Latch

The Memory Data Latch (U41) latches the data
from the DAC Output Latch whenever the Memory is
enabled. This data is passed to the Memory Input
Latch.

® Black Burst Address Generation

The Black Burst Address Generation circuit
consists of a PAL (U56) and an EPROM (U58). They
take horizontal and vertical timing information from the
Read circuitry & and produce the address needed for
the Black Burst PROM to give the proper timing for the
ITS deletion and sync & burst insertion. U52 and U53
latch the black burst address for the column Black
Burst PROM.

@ Black Burst PROMs

The Black Burst PROMs consist of two multiplexed
PROMs, U54 and U55. The PROMSs are addressed
by the Black Burst Address Generation circuit. They
produce the values to be inserted into the Memory for
sync and burst insertion.

Black Burst Latch

The Black Burst Latch (U57) latches the data from
the Black Burst PROMs. These values are sentto the
DAC Output Latch where sync and burst insertion or
ITS deletion is selected.

VS 211 Service — Theory of Operation

@ DAC Output Latch

The DAC Output Latch (U39) latches the CD[0..9]
signal from either the Black Burst Latch, Output Test
Data Latch, or the Memory Input Test Vector. This
signal drives the DAC[0..11] lines to the Memory and
DAC boards.

@ INTERCONNECT AND POWER
DISTRIBUTION

ECL — TTL Clock Converter

Clock conversion from differential ECL to TTL is
done using 10125 ECL—TTL translators (U37 and
U38). They are centrally located on the board (for the
parts using the system clocks) to minimize clock skew
on the board.

Front Panel LED Driver

The Front Panel LED Driver provides the +5 V for
the POWER indicator on the front panel and the flash
for the SYSTEM STATUS LEDs.

As long as the Power Supply is providing the
VS 211 with power, the +5 V will be available and the
POWER LED will be lit. If the power is lost for any
reason the POWER LED will go out.

As long as all systems are running within limits, the
SYS_STATUS (from the uC) will be low. This causes
the 555 (U73) to output a steady +5 V and the
SYSTEM STATUS LED will remain off. If the
SYS_STATUS goes high, the 555 will activate and the
SYSTEM STATUS LED will flash.
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Fig. 2-24. Block diagram of the Memory board.

MEMORY BOARD

BLOCK LEVEL DESCRIPTION (See Fig. 2-24)

The Memory board is the storage device for the
synchronizer. It stores up to 8 fields of PAL video and
reads it out properly timed with the reference genlock
signal. It consists of input, output, control, and 10
identical circuit blocks to store each of the ten bits.

The two main timing signals, WCLK and RCLK,
come from the ADC and DAC boards, respectively, via
the Upper /O board. The signals are convertedto TTL
in the ECL—TTL Converter. Then they go to the Clock
Driver which, from each clock signal, creates four
duplicate driver signals for use throughout the board.
The duplication of signals prevents over loading. The
Memory array control signals are derived from the
WCLK and RCLK signals in the DRAM Controller.

Meanwhile, the data from the ADC board (via the
Upper I/0) is latched in the Input Data Latch.

The memory address (from the Controller board) is
latched in the Memory Address Latch and output to the
Memory Address Driver. A Memory Address Driver is
also used to prevent loading.

The storage section of the Memory board consists
of the Bit Input, Bit Memory, and Bit Output. There are
ten identical circuits, one for each bit of data. The Bit
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Input latches the data and holds it for loading into Bit
Memory. The Bit Memory stores the data from the Bit
Input at locations called for by the memory address. It
also reads out the stored data (write) called for by the
(read) memory address and timed by output signal,
OE. The Bit Output holds the output data for the Data
Output Latch. The output data then goes to the Data
Output Buffer where it is sent to the DAC board via the
Upper /O board.

LIST OF SCHEMATICS

<‘> MEMORY BOARD I/O & CONTROL
@ MEMORY BITS 0, 1,2, &3

@ MEMORY BITS 4,5,6, &7

@ MEMORY BITS 8&9

<5> +5 V BYPASS CAPS & TEST POINTS
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Block diagram of the Memory I/O and Control.

SCHEMATIC LEVEL DESCRIPTIONS
MEMORY BOARD

MEMORY BOARD I/O & CONTROL @
(See Fig. 2-25)

The WCKL and RCLK signals, from the ADC and
DAC boards, enter the Memory board via the Upper
I/O board. These signals are timed to the PROGRAM
and REFERENCE inputs, respectively. First they are
converted to TTL levels in the ECL—TTL Converter
(U107 and U106). Each ECL—TTL Converter also
creates three identical signals and one inverted clock
signal and sends them to the Clock Driver (U108 and
U109). The Clock Driver prevents loading. Outputs
WCLK][0..1] and RCLK][0..1] are used to drive the
Memory Bits (on Schematics @ - @) while the rest
of the clocks are used for deriving the Memory board
timing and control signals.

The DRAM Controller, U93 and U85, uses the rest
of the timing signals along with other control data from
the Controller board to derive the Memory board
control signals: (RAS) row address strobe, (CAS)

column address strobe, (WE) write enable, (OE)
output enable, and (RDXFR) read transfer. (See Figs.
2-27 and 2-26.)

The Memory Address, MA[0..8], is latched in the
Memory Address Latch (U94) by a clock that is
inverted and delayed from RCLK. AM][0..8] is then
sent to the Memory Address Driver (U86, U87, and
U88) which creates three copies of the signal to
prevent loading, undershoot, and overshoot.

The input, ID[0..9], enters the board through the
Input Data Latch (U103) where the signal is latched for
loading into the Memory Bits ().

The output, DO[0..9], also leaves the Memory
board through this schematic. The output from each
of the ten Memory Bits are latched in the Data Output
Latches (U101). The signal is sent to the Output Buffer
(U111 and U112), then output through the Upper /O
board to the Controller board.
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070-8164-00 VS 211 Service — Theory of Operation

12 3: 4° 5. 6°7°8' 9° 10 11 12° 13 14 15 16 17° 18 19 20° 21 22° 23 24

RCLKoI|||||||||||||||||||||||||||||||||||||||||||||||1

WCLKO |

(F*AS_B); , ) NEREE ) SN B SNLE
s L[ XX L T XXXy
wee L. [ L . T

S ™ SN e T
@oxR L[ L T
ADDRBESS . X X . . N X X . . X 5 N X . . . X N N . X . . X
maa X oy 2 LKL L
oD Z7XK 77777 2K ; X TR 77T 772X 77

DATA

Mo DX XX X I X I XX I X I I IC]

Fig. 2-28. Timing diagram for the Memory Bits.

MEMORY BITS 0-9 @ - <4>

DATA INPUT
oI DATA OUTPUT Since all ten bits are identical, only Bit 0 will be
| MD | explained in depth. See Fig. 2-28 for the timing
BIT § BIT diagram of the Memory Bits and Fig. 2-29 for the block
INPUT ar  =louTPuT diagram.
MEMORY =]

— The input data from the Input Data Latch is clocked
into the Bit Input circuit (U23 and U24). U23 and U24
I are shift registers with output latches. The shift

MEMORY ADDRESS

register saves each bit's data at a rate of 1 bit/clock
until twelve consecutive samples have been saved.
The (STORE_B) pulse then loads the data from the

e g Fig. 2-29. ] shift registers into the Bit Input’s output latches as
Simplified block diagram of the Memory Bits. oDJ0..11].

ODJ0..11] goes to the Bit Memory (U16 - U18)
where it is stored using the control pulses from the
DRAM Controller & at the Memory location pointing
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to the write current address. This write address is sent
over a multiplexed address bus MAAJ[0..8]; first the
9-bit row address is received followed by the 9-bit
column address.

In order to output data from the Bit Memory, the
loading process is simply reversed. First the memory
address on the address line is row addressed [(RAS)],
column addressed [(CAS)], then the output enable
[(OE)] allows the data stored at that address to be
output on the data outputs as OD[0..11].

070-8164-00

ODJ[0..9] is latched by the Bit Output (U35 and U36)
by (RDXFR_B). U35 and U36 are the reverse of U23
and U24. They are shift registers with input latches
(instead of output latches). The shift register is loaded
from its internal latch by (SLDO). The shift register then
outputs the data MD[0] at a rate of 1 sample/clock, to
the Memory Data Output bus with the rest of the
memory data from the other Memory Bit circuits
MD[0..9]. MD[0..9] is latched by the Output Latches
on Schematic <®.
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Block diagram of the Remote Processing Kernel.

REMOTE BOARD

BLOCK LEVEL DESCRIPTION
REMOTE BOARD
(See Fig. 2-30)

The Remote board provides a platform for the Proc
Amp and timing controls. It registers the digital signals
from the Proc Amps for the Proc Amp/Decoder board.
Most of the set up DIP switches for the VS 211 are also
located on this board.

The Proc Amps are a series of two-armed
potentiometers (R7, R8, and R9). Their outputs are
sent to the uP which converts these values to code that
the Proc Amp/Decoder board will use.

The Watch Dog Timer Allows the Remote’s uP to
be reset with either a local hard reset or a hard reset
of the Controller board. J2 enables the Watch Dog
Timer and J1 will produce a local hard reset.

The signals from the keypad (switches: S1, S2, and
S3) are latched and converted to KPAD[0..4] in U4.
This signal is sent to the uP.

The pP controls the Remote board. It gets input
from throughout the board and outputs the appropriate
response.

If an error is encountered by the pP, the
ERR_BEEP and BEEP signals will go high. The
ERR_BEEP signal enables the oscillator for the 555
timer (U24) and the BEEP signal resets it. The output
of the 5655 then turns on the loudspeaker, LS1.

The Address Latch (U1) is a register that latches
the signal on the Address Bus whenever it is enabled
by the ALE signal from the uP. The latched address
is used by the Enabler and the Memory.

The Enabler is a PAL, U23, that takes latched
addresses from the A[0..15] line and derives the
appropriate enable commands for the Remote board.
The Enabler controls: the Memory, the LED Driver, and
the Diagnostic Switch Drivers.
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The Memory circuitry consists of the SRAM (U5)
and the EPROM (U7). Enabled by the Enabler,
Memory gets addresses from the A[0..15] line and
outputs the data necessary to keep the pP on track.

The LED Driver (U8) registers the data from the
Address Bus as enabled by the LEDO_E signal from
the Enabler. These signals will turn on or off the LEDs
(DS1).
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The Diagnostic Switch Drivers control the outputs
from the DIP switches, one for each DIP switch. The
Diagnostic Switch Drivers act as gates, only allowing
the signals from the requested DIP to go out on the
Address Bus.

LIST OF SCHEMATICS

<‘> REMOTE PROCESSOR KERNEL

@ REMOTE INPUT/OQUTPUT
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UPPER VO BOARD

BLOCK LEVEL DESCRIPTION
UPPER I/O BOARD

The Upper and Lower /O boards provide the
interface between the other boards and external
signals. Bypass switching and buffering of all input
signals is also provided.

The PROGRAM INPUT takes composite video and
terminates it or passes the signal to the PROGRAM
OUTPUT on the Lower I/O. The video is also buffered
and passed to the ADC board.

At the COMPOSITE DIGITAL INPUT, the Upper
I/0O board relatches the differential ECL data and clock
for the ADC board.

Transmitted remote control data is converted to
RS-232 and RS-422 levels on the Upper /O and sent
to the RC 211.

The ADC Interface is a 12-bit tri-state multiplexer
that switches between the ADC and memory test data
from the Controller board. The output is the memory
input data. The ADC Interface is controlled from the
Controller board.

The Fan Drive provides two speed fan operation

and an output to indicate an over temperature
condition.

LIST OF SCHEMATICS

@ ANALOG & DIGITAL INPUTS AND ADC
INTERFACE

@ REMOTE & MEMORY INTERFACE AND
FAN CONTROL

SCHEMATIC LEVEL DESCRIPTION
UPPER I/O BOARD

ANALOG & DIGITAL INPUTS and ADC
INTERFACE @

Composite Digital Input Buffer

The Composite Digital Input Buffer consists of a
resistor network (R30 through R33) and an IC (U7).
The resistor network provides the proper termination
for the ECL level input signal. U7 then converts the
signal to TTL level for the ADC board.

Program Bypass

If the VS 211 is in BYPASS, K1 switches the signal
available at the Program Output to PROG_IN. (The
Program Input signal looped through from the Upper
I/O board.) If the VS 211 is in normal operation, K1
switches to PROG_OUT signal (from the DAC board).

In normal operation, the (BYPASS) signal from the
Lower I/O board is high. This signal is applied to the
base of Q1 through R13. When (BYPASS) is high, Q1
is on, causing a +5 V drop across K1's inductor (pins
1 and 16). This tums the switch "on" (the input is
available at pins 8 and 9). Pins 8 and 9 are grounded
to minimize the amount of noise.

If (BYPASS) is low, Q1 turns off, and there is
negligible voltage drop across K1's inductor. This
causes the switch to release or turn "off", making the
input signal to be available at pins 11 and 6. The signal
from pins 6 and 11 is sent to the Video Switch circuit
(Lower I/O board ©) via J11.

In the case of power failure, the (BYPASS) signal
will naturally be low, turning K1 to the "off" position,
and automatically putting the VS 211 in BYPASS
operation. This is a safety response to protect the
integrity of the signal path in the event of accidental
power loss.
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Program Input Buffer

The Program Input takes the Program Input signal
and increases the voltage to drive the circuits on the
ADC board and buffers the signal from the processing
noise on the ADC circuit. U8 acts as the buffer and
voltage doubler. The output of this circuit is sent to the
ADC board via J1B.

ADC Interface

The ADC Interface acts as a multiplexer which
allows either the input from the ADC board or
diagnostic test signal data to be sent to the Memory
board.

U16 and U17 turn "on" or "off" the Digitized input
signal from the ADC as controlled by U13A and the
(TEST_EN) signal from the Lower /O board. If
(TEST_EN) is high, then U16 and U17 pass the ADC
data through and it becomes the MEMDI([0..9] signal.

If (TEST_EN) is low U14 and U15 are enabled and
they pass the MTESTDJ0..9] signal from the Lower /O
board as the MEMDI[0..9] signal.

REMOTE & MEMORY BOARD
INTERFACE and FAN CONTROL @

Fan Control

The Fan Control Circuitry has two parts. The first
determines the present operating temperature of the
VS 211 and the second uses that information to
generate the voltage needed to operate the fan under
those conditions.
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A small resistor network (R19, R20, and R45)
creates reference voltages for the two op amps (U9A
and U9B). RT1 is a thermistor whose resistance is
inversely proportional to the ambient temperature of
the VS 211. As the temperature goes up in the
instrument, the voltage at the positive input of the op
amps drops, therefore the output voltage drops. When
U9A goes low, the fan will operate at high speed.
When U9A is high (normal operation), the fan will
operate at low speed.

As long as U9B is high, the instrument is in normal
operation. When U9B goes low the VS 211 is
operating above a safe temperature, DS1 will light, and
the (HOT) signal will be sent to the Lower /O board.

Remote Interface

The Remote Interface takes the I/O signals from
the RC 211 and converts them from either RS-232 or
RS-422 format to two signals, STX and SRX. These
signals are sent to the Lower I/O board.

The following tables are a list of the jumper signals
on the various connectors on the Upper I/0 board.
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Table 2-4.

UPPER 1/0 BOARD TO ADC BOARD
96 PIN DIN FEMALE

VS 211 Service — Theory of Operation

Table 2-5.
UPPER VO BOARD TO MEMORY BOARD
96 PIN DIN FEMALE

J1 J2
ROW A ROW B ROW C ROW A ROW B ROW C
PIN| SIGNAL |PIN| SIGNAL |PIN| SIGNAL PIN| SIGNAL |PIN| SIGNAL |PIN | SIGNAL
1 AGND 1 AGND 1 AGND 1 WCLKA | 1 GND 1 | (WCLKA)
2 | AGND 2 | PROGIN | 2 AGND 2 (XFRR) 2 2 | MEMDI9
3 | AGND 3 AGND 3 AGND 3 | (xFRW) | 3 3 | MEMDIs
4 4 4 4 R/(C) 4 4 | MEMDI7
5 5 5 5 RAW) 5 5 | MEMDI6
6 6 | (CLKEN) | 6 6 6 6 | MEMDIs
7 7 7 7 7 DGND 7 | MEMDI4
8 | D2CLK | 8 NOISE 8 | (D2_CLK) 8 8 8 | MEMDI3
9 9 | viDABS | 9 9 9 9 | MEMDI2
10 10 | (W_FiL7) | 10 10 10 10 | MEMDI1
11| AGND | 11| AGND | 11 AGND 11 DGND 11| DGND | 11 DGND
12| WCLKB | 12 | AGND | 12 | (WCLKB) 12 12| DGND | 12 | MEMDIo
CooARSL CONTROL 13 -5V 13 -5V 13 -5V
13 5V 13 -5V 13 5V 14 SV 14 5V 14 -5V
14 sV 14 5V 14 5V 15 -12V 15 -12V 15 -12V
15| -12v | 15| a2v | 15 12V 16 GND 16 | GND 16 GND
16 | GND 16 GND 16 GND 7 7 7
17 GND 17 GND 7 GND 18 +12V 18 |  +12V 18 +12V
18| +12v [ 18| +12V 18 +12V L) 5V L +5V 19 5V
19 +5V 19 +5V 19 +5V 20 5V 20 5V 20 +5V
20 5V 20 5V 20 5V 21 | RCLKA | 21| DGND | 21 | (RCLKA)
21 | WCLKA | 21 DGND | 21 | (WCLKA) 22 DGND | 22 | DGND | 22 DGND
MEMORY MY 23 23 23 | MEMDOS
22| DGND |22 | DGND | 22 DGND 24 24 MAs 24 | MEMDos
23| D29 23 | (RIIOO) | 23 ADC9 25 % MA7 25 | MEMDO7
24 | D28 24 | RRDAWR) | 24 ADC8 26 | DGND | 26 MAS 26 | MEMDOS
5 | 027 R I e 27 | DGND | 27 MAS 27 | MEMDOs
2| Dze 2 | avce | 26 ADCo 28| DGND | 28 MA4 28 | MEMDO4
27 | b2s o7 | mves | = v 29| DGND | 29 MA3 29 | MEMDO3
28| D024 s | Avcs | 2 ADoa 30| DGND | 30 MA2 30 | MEMDO2
2 | D2s 2o | Avcs | 2 v 31 DGND | 31 MA1 31 | MEMDO1
o D22 3| Avee | 3o ADC2 32| DGND | 32 MAO 32 | MEMDOO
31 D2_1 31 RMC1 | 31 ADC1
32| D20 32| RMCo | 32 ADCO
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Table 2-6.
COMPOSITE DIGITAL DATA INPUT
25 PIN FEMALE D CONNECTOR

Fig. 2-31. Pinout of the D connector.

®
]
)

J3
PIN SIGNAL PIN SIGNAL
1 ICLK 14 (ICLK)
2 GND 15 GND
3 1D9 16 (ID9)
4 ID8 17 (ID8)
5 ID7 18 (1D7)
6 D6 19 (ID6)
7 ID5 20 (ID5)
8 1D4 21 (ID4)
9 ID3 22 (ID3)
10 D2 23 (ID2)
11 D1 24 (ID1)
12 1DO 25 (ID0)
13 GND
FEMALE
(16 om)
2 @ Q14
©15
3 @
16
4 ©
@17
58
©18
6 ©
7 @ ©19
e 20
8 @ e
9 ©
o2
10 @
11 @ © 23
° © 24
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Table 2-7.
UPPER-LOWER VO BOARD
40 PIN 2X20 SQUARE PIN
J4
ROW B ROW A
PIN | SIGNAL | PIN | SIGNAL

1 GND
3 GND GND
5 (BYPASS) (W_F1L7)
7 GND (RI/O_0)
9 RMC7 10 RMCé
11| RMC5 | 12 | RMC4
13 RMC3 14 RMC2
15 RMCH1 16 RMCoO
17 | RRD/AWR) | 18 | (TEST_EN)
19 | VID_ABS | 20
21 GND 22 | MTESTD9
23 | MTESTD8 | 24 | MTESTD?7
25 | MTESTD6 | 26 | MTESTDS
27 | MTESTD4 | 28 | MTESTD3
29 | MTESTD2 | 30 | MTESTD1
31 | MTESTDO | 32 GND
33 34
35 36 GND
37 SRX 38 STX
39 40 GND

ROW

é&BBEBBBEBBBBEBBIB
@EEBBBBBBBBBBBEB!B

Fig. 2-32. Pinout of the 2x20 square pin
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Table 2-10.
UPPER I/0 BOARD
REMOTE CONTROL

9 PIN FEMALE D CONNECTOR
J7
PIN | SIGNAL

1 N/C

2 X

3 RX

4 (CXT)

5 | SIG. GND

6 N/C

7 (CRX)

8 CRX

9 CTX

Fig. 2-35. Pinout of the small d connector (J7).

Table 2-11.
UPPER - LOWER /O POWER SUPPLY
CONNECTOR
10 PIN AMP CONNECTOR
J8

PIN | SIGNAL
+5V
+5V
GND
-5V
GND
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Table 2-8.
UPPER-LOWER 1/0 BOARD DIGITAL
40 PIN 2X20 SQUARE PIN
J5
ROW B ROW A
PIN | SIGNAL | PIN | SIGNAL
1 GND WCLKB
3 | (WCLKB) GND
5 GND (XFRR)
7 | (XFRW) RIC)
o | Rewy [ 10| anD
11| GND | 12 | RCLKA
13 | (RCLKA) | 14 | (HOT)
15| GND | 16 | MEMDOS9
17 | MEMDOB | 18 | MEMDO7
19 | MEMDO6 | 20 | MEMDOS
21 | MEMDO4 | 22 | MEMDO3
23 | MEMDO2 | 24 | MEMDO1
25 | MEMDOO | 26 | GND
27 | NOISE | 28 | Mas
20 | MA7 |30 | Mas
31 MAS | 32 | MA4
33 | MA3 | 34 | MaA2
35 | MA1 3 | Mao
37| GND |38 | -15v
39 | +15v | 40| GND
ROW
A E&ssnsnnnnnnnnnnnng}
E|ppEEEEENENENEEEEEE
Fig. 2-33. Pinout of the 2x20 square pin
Table 2-9.
UPPER-LOWER BOARD ANALOG CONNECTOR
SMB
Ji1
ROW A ROWB
PIN | SIGNAL | PIN | SIGNAL
A | PROGIN | B | AGND

12V

GND

+12V

A

Fig. 2-34. Pinou ohe smb connector.

© |0 |IN|[O O |Id [N |-

GND
GND

-
o
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LOWER VO BOARD

BLOCK DIAGRAM DESCRIPTION

The Lower 1/O board provides the REFERENCE
LOOP-THROUGH, the AUDIO DELAY Driver, the
COMPOSITE DIGITAL OUTPUT Driver, and the Line
Filtering for the Power Supply board.

The Lower I/O board provides a loop-through for
the REFERENCE input to the DAC board. The output
video from the DAC board is switched with the
bypassed video to give PROGRAM OUTPUT signal.
The MONITOR output from the DAC board passes
unbuffered through the Lower I/O board.

Parallel data from the DAC board is translated from
TTL levels to differential ECL, relatched, and sent with
its clock to the COMPOSITE DIGITAL OUTPUT.

The AUDIO DELAY output comes from the
Controller board and is used to drive an external audio
synchronizer.

AC Main power is rectified and filtered by the Lower
I/O board and output to the Regulator board. Power
supply voltages from the Regulator board are

distributed by the I/O boards. Line voltage selection is
done in the off line filtering.

LIST OF SCHEMATICS

@ LINE FILTER

@ LOWER INPUT / OUTPUT

SCHEMATIC LEVEL DESCRIPTIONS

LINE FILTER @

l WARNING I

All primary voltages are referenced to
a floating ground, not chassis ground.
An isolation transformer or a
differential amplifier is therefore
needed in order to troubleshoot the
circuitry in the primary and the Pulse
Width Modulator, also in these
circuits’ supporting circuitry.

The Line Filter circuitry filters and rectifies the input
AC voltage, placing approximately 320 Vdc across
capacitors C2 and C3.

The line current flows through line filter FL1, fuse
F1, and EMIfilter (C14), and is applied to the rectifiers
(CR1, CR2, CR3, and CR4). Line Selector Switch (S1)
selects between 115 V and 230 V operation.

If S1 is set to the 230 V position, the rectifiers act
as a full-wave bridge rectifier and C2 and C3 appear
in series. The rectifiers charge the capacitors to the
peak voltage (approximately 230 V).

If, however, S1 is set to the 115 V position, the
rectifiers and the capacitors act as a half-wave rectifier
and voltage doubler. During the positive half-cycle of
the AC input, current flows through CR2 and charges
C2to the peak voltage. During the negative half-cycle,
current flows through CR1 and charges C3 to the peak
voltage. This process charges each capacitor to the
peak voltage of the input. Thus, the total voltage
across the series combination of the capacitors is the
same as in the 230 V operation described above.

E1 and E2 limit voltage surges on the input which
might pass the line filter. RT1 and RT2 limit the inrush
current to the capacitors. Resistors R3 and R6
discharge C2 and C3 when the power is off.

T1, C5, C6, and RV15 form a differential-mode filter
to prevent switching noise from being conducted out
of the instrument on the line cord.
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LOWER INPUT/ OUTPUT @

Audio Delay Driver

U4 converts the TTL level DEL_OUT signal from
the Controller board to RS-232 to drive the Audio Delay
output.

Composite Digital Output Driver

U1 converts the TTL PDATA[0..9] signals from the
DAC board to ECL level to drive the Composite Digital
output.

Diagnostic Buffer

U2 and U3 take the DAC[0..9] signal from the
Controller board and convert it to MTESTD[0..9]. This
signal is used as a diagnostic test signal on other
boards.

Video Bypass Switch

If the VS 211 is in a BYPASS condition, K1
switches the signal available at the Program Output to
PROGL_IN. (The PROGRAM INPUT signal from the
Upper /O board Program Bypass circuit ®.) If the
VS 211 is in normal operation, K1 switches to the
PROG_OUT signal (from the DAC board).

In normal operation, the Controller board sets
(BYP_EN) high. This signal is buffered by the Memory
Test Driver and converted to (BYPASS). The
(BYPASS) signal is applied to the base of Q1 through
R5. When (BYPASS) is high, Q1 is on, causinga +5 V
drop across K1’s inductor (pins 1 and 16). This tums
the switch "on" (the PROG_OUT signal at pins 8 and
9 is available at the output). If (BYPASS) is low, Q1
turns off, and there is negligible voltage drop across
K1’sinductor. This causes the switchto release orturn
“off", making the signal at pins 11 and 6 (the PROG_IN
signal from J9) to be available at the output.

In the case of power failure, the (BYPASS) signal
will naturally be low, turning K1 to the "off" position,
and automatically putting the VS 211 in BYPASS
operation. This is a safety response to protect the
integrity of the signal path in the event of accidental
power loss.

VS 211 Service — Theory of Operation

Table 2-12.
DAC BOARD INTERCONNECT
96 PIN DIN FEMALE

J1
ROW A ROWB ROWC

PIN | SIGNAL | PIN | SIGNAL | PIN | SIGNAL

1 AGND 1 AGND 1 AGND

2 AGND 2 REF_IN 2 AGND

3 AGND 3 AGND 3 AGND

4 AGND 4 |PROG_OUT| 4 AGND

5 AGND 5 AGND 5 AGND

6 AGND 6 |MON_OUT| 6 AGND
7 AGND 7 AGND 7 AGND

8 (R_F1L7) 8 VBLANK 8

9 | DECODE1| 9 | RRD/AWR) | 9

10 | DECODEO | 10 | (RI/O_3) 10 | (CLIP_EN)
11 DGND 11 DGND 11 AGND(
12 PCLKA 12 DGND 12 | (C_BLANK)
13 5V 13 5V 13 5V
14 5V 14 5V 14 5V
15 -12V 15 -12V 15 -12V
16 DGND 16 DGND 16 GND
17 RCLKA 17 17 | (RCLKA)
18 +12V 18 +12V 18 +12V
19 +5V 19 +5V 19 +5V
20 +5V 20 +5V 20 +5V
21 RCLKB 21 DGND 21 (RCLKB)
22 DGND 22 DGND 22 DGND
23 DAC9 23 | (RI/O_1) | 23 | PDATAS
24 DACs8 24 | (REF_ABS)| 24 PDATA8
25 DAC7 25 RMC7 25 PDATA7
26 DACse 26 RMCse 26 | PDATAe
27 DACs 27 RMCs 27 PDATAS5
28 DAC4 28 RMC4 28 | PDATA4
29 DAC3 29 RMC3 29 PDATA3
30 DAC2 30 RMC2 30 PDATA2
31 DAC1 31 RMC1 31 PDATA1
32 DACo 32 RMCo 32 PDATAO
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Table 2-13.
CONTROLLER BOAD INTERCONNECT
96 PIN DIN FEMALE

J2
ROW A ROWB ROWC

PIN | SIGNAL | PIN | SIGNAL | PIN | SIGNAL

1 WCLKB 1 GND 1 (WCLKB)

2 (XFRR) 2 RMCo 2 DAC9

3 (XFRW) 3 RMC1 3 DACs8

4 R/(C) 4 RMC2 4 DAC?7

5 RAW) 5 RMC3 5 DAC6

6 (RI/O_3) 6 RMC4 6 DACS

7 (W_F1L7) | 7 RMCS5 7 DAC4

8 (R_F1L7) 8 RMCé 8 DAC3

9 | DECODEt | 9 RMC7 9 DAC2
10 | DECODEO | 10 | VBLANK 10 DAC1
11 DGND 11 DGND 1 DGND
12 | (TEST_EN) | 12 DGND 12 DACoO
13 -5V 13 -5V 13 -5V
14 -5V 14 5V 14 -5V

15 15 (HOT) 15

16 GND 16 GND 16 GND
17 | VID_ABS | 17 | DEL_OUT | 17 | (BYP_EN)
18 18 NOISE 18

19 +5V 19 +5V 19 +5V
20 +5V 20 +5V 20 +5V
21 RCLKB 21 DGND 21 (RCLKB)
22 DGND 22 DGND 22 DGND
23 |(C_BLANK)| 23 | RRD/WR) | 23 | MEMDOS
24 | (CLIP_EN) | 24 MA8 24 | MEMDOS8
25 |(REF_ABS)| 25 MA7 25 | MEMDO7
26 SRX 26 MA6 26 | MEMDO6
27 STX 27 MAS 27 | MEMDO5
28 28 MA4 28 | MEMDO4
29 29 MA3 29 | MEMDO3
30 (RI/O_0) 30 MA2 30 | MEMDO2
31 (RI/O_1) 31 MA1 31 | MEMDO1
32 32 MAO 32 | MEMDOO
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Table 2-14.
COMPOSITE DIGITAL DATA OUTPUT
25 PIN FEMALE D CONNECTOR
J3
PIN SIGNAL PIN SIGNAL
1 OCLK 14 (OCLK)
2 GND 15 GND
3 oDe 16 | (OD9)
4 oDs 17 | (oDs8)
5 oD7 18 (OD7)
6 oDé6 19 (ODs)
7 oDs 20 | (oDs)
8 OD4 21 (OD4)
9 oD3 22 (0OD3)
10 oD2 23 | (oD2)
11 OoD1 24 (0D1)
12 oDo 25 (0Do)

13 GND
FEMALE

1 ®
©15

3 0
@16

4 @
17

5 ®
18

6 ©
19
7 © ® 20
8 © e

9 @
(Y ~4

10 ©
®a
11 e 24

12 @
2o °¥

Fig. 2-36. Pinout of the D connector.
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Table 2-15. Table 2-16.
UPPER-LOWER 1/0 BOARD UPPER-LOWER VO BOARD
DIGITAL CONNECTOR 1 DIGITAL CONNECTER 2
40 PIN 2X20 SQUARE PIN 40 PIN 2X20 SQUARE PINS
J4 J5
ROWB ROW A ROWB ROW A
PIN | SIGNAL | PIN [ SIGNAL PIN | SIGNAL | PIN | SIGNAL
1 GND 2 1 GND 2 WCLKB

3 GND 4 GND 3 | (WCLKB) | 4 GND
5 | (BYPASS) | 6 | (W_FiL7) 5 GND 6 (XFRR)
7 GND 8 | (RIIO_0) 7 | (XFRW) | 8 R/(C)
9 RMC7 10 RMCs 9 RAW) 10 GND
11 RMCs5 12 RMC4 11 GND 12 | RCLKA
13 RMC3 14 RMC2 13 | (RCLKA) 14 (HOT)
15 RMC1 16 RMCo 15 GND 16 | MEMDOS9
17 | RRD/WR) | 18 | (TEST_EN) 17 | MEMDOS8 | 18 | MEMDO7
19 | VID_ABS | 20 19 | MEMDO6 | 20 | MEMDOS
21 GND 22 | MTESTD9 21 | MEMDO4 | 22 | MEMDO3
23 | MTESTD8 | 24 | MTESTD?7 23 | MEMDO2 | 24 | MEMDO1
25 | MTESTD6 | 26 | MTESTDS 25 | MEMDOO | 26 GND
27 | MTESTD4 | 28 | MTESTD3 27 NOISE 28 MA8
29 | MTESTD2 | 30 | MTESTD1 29 MA7 30 MA6
31 | MTESTDO | 32 GND 31 MAS 32 MA4
33 34 33 MA3 34 MA2
35 36 GND 35 MA1 36 MAO
37 SRX 38 STX 37 GND 38 -15V
39 40 GND 39 +15V 40 GND
ROW
Aéé@ﬁﬁﬁ@ﬁﬁﬁ@ﬁﬁﬂﬁ&ﬂﬁ@
B$§§E5§EEEEEEEE§EEE§9

Fig. 2-37. Pinout of the 2x20 square pin connector.
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Table 2-17.
POWER SUPPLY CONNECTOR
48 PIN DIN FEMALE
J7
ROW A ROWB ROWC
PIN | SIGNAL | PIN | SIGNAL | PIN | SIGNAL
1 +5V 1 +5V 1 +5V
2 +5V 2 +5V 2 +5V
3 +5V 3 +5V 3 GND
4 GND 4 GND 4 GND
5 GND 5 GND 5 GND
6 -5V 6 -5V 6 5V
7 GND 7 GND 7 GND
8 -15V 8 -12V 8 12V
9 +15V 9 GND 9 GND
10 GND 10 +12V 10 +12V
11 GND 11 GND 11 GND
12 |BAREHOLE| 12 |BAREHOLE| 12 |BAREHOLE
13 |BAREHOLE| 13 |BAREHOLE| 13 |BAREHOLE
14 -V 14 -V 14 -V
15 |BAREHOLE| 15 |BAREHOLE| 15 |BAREHOLE
16 +V 16 +V 16 +V
+5 V @ 17.0 AMPS = 85.0 WATTS
5V @ 6.0 AMPS = 30.0 WATTS
+12V @ 12AMPS = 144 WATTS
12V @ 1.2AMPS = 14.4 WATTS
+15V @ 0.5AMPS = 7.5WATTS
151.3 WATTS
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Table 2-18.
UPPER-LOWER IO BOARD POWER SUPPLY
10 PIN AMP CONNECTOR
J8
PIN | SIGNAL
1 +5V
2 +5V
3 GND

4 5V

5 GND

6 -12V

7 GND

8 +12V

9 GND

10 GND

Table 2-19.

UPPER-LOWER /O BOARD ANALOG
CONNECTOR
SMB CONNECTOR
ROW A ROWB
PIN | SIGNAL | PIN | SIGNAL
1 PROG_IN 1 AGND

Fig. 2-38. Pinout of he smb connector.
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B A
) I
T2 r I VV'VY‘—‘ s 5 V
+
~300V Vin T
[ ] [ I
o]
K, Q4
Qs I__T
|27
< current
sense
current
feedback ERROR
PWM AMPLIFIER U11

Fig. 2-39. Block diagram for the Power Supply.

POWER SUPPLY

BLOCK DIAGRAM DESCRIPTION
(See Fig. 2-39)

The Power Supply board takes the line voltage in
(approximately 300 V) and converts it to the voltage l WARN|NG '

levels needed in the VS 211: + 5V, - 52 V, and

+12 V. Part of what would be considered the Power All primary voltages are referenced to
Supply (the Line Filter) is found on the Lower I/O board. a floating ground, not chassis ground.
An isolation transformer or a
WARNING differential amplifier is therefore
needed in order to troubleshoot the
Even with the POWER switch in the circuitry in the primary, the Pulse
"off" position, portions of the Power Widith Modulator, and their supporting
Supply and Lower I/O boards will still cireuitry.

carry high Voltages.
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control voltloa CLOCK DIVIDE BY
10 kHz —T—' 2

feedback MWA- 1 — as

voltage ERROR AMP S

~ (follower)
25V L ‘
—_—1 COMPARATOR S OuT - ) Q4

feedback \ R

cument

/

Fig. 2-40. Bloack diagram of the PWM (U5).

NOTE
The Power Supply will disconnect
and reconnect itself during power
surges.

The Housekeeping Supply supplies the power to
start and maintain oscillation of the Pulse Width
Modulator (PWM), as long as input voltage is sufficient
to maintain output voltage regulation.

The Pulse Width Modulator (PWM) uses its internal
clock and the feedback current, 11, to generated the
switching pulses for the switching Circuit. See Fig.
2-40 for a block diagram of the PWM and Fig. 2-41 for
the timing diagram.

] | L] |

05 > 1> 1>

Fig. 2-41. Timing Diagram of the PWM.

The heart of the Switching Circuit is Q4 and Q5.
These transistors gate the voltage going the
transformer through current controlled feedback.

2-56

The voltage gated by Q4 and Q5 is stepped down
by the transformer, T2. Using the + 5 Volt Supply as
an example, the voltage is rectified by the diodes CR30
- CR33 as shown by the timing diagram in Fig. 2-42.
The voltage at A is averaged by the L-C circuit making
+ 5 Volts available at the output.

B
C
e =T [ ] esy

Fig. 2-42.
Timing Diagram on the output side of T2. A, B,
and C refer to the test points shown on Fig. 2-39.



SECTION 3
SPECIFICATIONS

Reference Documentation

The following documents were used as references
in the preparation of this specification:

Product Classification Environmental Test
Summary, 13 June 1977
Tektronix Standard 062-2853-00

Electrostatic Discharge Environmental Test, 20
October 1977
Tektronix Standard 062-2862-00

Electromagnetic Compatibility Environmental Test,
31 March 1977
Tektronix Standard 062-2866-00

Recommendations and Reports of the CCIR, 1978;
Transmission of Sound Broadcasting and Television
Signals Over Long Distances (CMTT)

IEEE Standard Dictionary of Electrical Terms,
Second Edition (1977)
IEEE Standard 100-1977

Safety Standard for Electrical and Electronic
Equipment, Draft 6, June 1978
ANSI C39.5

International Electrotechnical Commission
Standard, "Safety Requirements for Electronic
Measuring Apparatus"

IEC 348

Canadian Standards Association Electrical Bulletin
CSA 556B

Factory Mutual Approval Standard "Electrical
Utilization Equipment, Class no. 3820"

IEC 60B(Secretariat) 170., "Helical-scan digital
composite cassette recording system using 19 mm
magnetic tape (format D-2) (NTSC, PAL, PAL-M)"

Performance Conditions

The Performance Requirements are valid within
the environmental limits if the instrument is adjusted at
25°C + 5°C, and a minimum warm-up time of 20
minutes is allowed.

Safety Standards

The following safety standards apply to the VS 211:
+ ANSIC39.5
» FM 38-20
e |[EC 348
» CSA Bulletin 556B
« VDE 0871.5 (Class B)

NOTE

Shielded cables were used in
certifying this instrument, therefore
shield cables should be used in its
operation. (EC92)



VS 211 Service — Specifications

ELECTRICAL SPECIFICATIONS

Table 3-1.

070-8164-00

Program Channel
(Measured With Processing Amplifier Control Disabled
and ONLY in 8 Field and Zero Studio Delay Modes.)

Per
I Performance Supplemental :
Characteristic Requirements Information Check
Step #
Gain
PROGRAM Output Unity £ 1% 20.
MONITOR Output Unity + 1% In normal operation, PROGRAM 20.
Output Performance Requirements
apply to the MONITOR Output
(except Gain).
Frequency Response +1%to0 5.5 MHz Measured with vertical correlated 31.
full field test signal 1.-MHz reference.
Signal-to-Noise Ratio Greater than 60 dB 34.
unweighted to 6.0 MHz
through 6.0 MHz Low-Pass
filter
Dynamic Gain Error 0.5% maximum 27.
(10% - 90% APL)
Chrominance/Luminance | 1% maximum Measured with vertical correlated 17.
Gain Error full field test signal.
Chrominance/Luminance | 10 ns maximum 18.
Delay Error
Chrominance/Luminance | 0.5% maximum 19.
Intermodulation
Differential Gain 1% maximum Including quantization errors. 32.
Differential Phase 1° maximum Measured with the decoder off. | 55
Decoder roundoff errors add
approximately 0.4% and 0.2°.
K-Factor (2T pulse) 1% maximum 21.
Kpulse-to-bar 1% maximum 22.
(2T Pulse-to-Bar Ratio) Error
Short Time Distortion 1% maximum 23.
Line Time Distortion 0.5% maximum 24,
Field Time Distortion 0.5% maximum 25.
Input/Output Crosstalk -70 dB to 2 MHz Operating (5 dB less in bypass). 37.
-60 dB to 5.5 MHz




070-8164-00

Table 3-1

Program Channel (cont.)
(Measured With Processing Amplifier Control Disabled)

VS 211 Service — Specifications

Per.
- Performance Supplemental
Characteristic . . Check
Requirements Information Step #
Isolation, Program from | > 30 dB operating, > 60 dB 35.
Monitor at 2 MHz bypassed. &
36.
Return Loss Program
Input
Operating > 46 dB to 5.5 MHz 75Q 41.
Bypassed > 40dBto 5.5 MHz 75Q 41.
Output
Operating or > 40 dB to 5.5 MHz 75Q 41.
Bypassed
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Table 3-2.
Monitor Output
(Measured With Processing Amplifier Controls Disabled)

070-8164-00

Per.
- Performance Supplemental
Characteristic Requirements Information Check
Step #
Gain
Processing Unity + 1.5% 20.
Bypassed Unity =+ 3% 20.
Frequency Response
Processing +1%t0 5.5 MHz Measured with vertical correlated full 31.
field test signal. 1 MHz reference.
Bypassed +10% to 5.5 MHz When terminated in a precision 31.
resistor.
Return Loss Monitor | > 40 dBto 5.5 MHz Measured with the instrument on. 41,
Output
Differential Gain
Processing +1% Measured with decoder off. Decoder 32.
will increase error.
Bypassed + 3% 32.
Differential Phase
Processing £1° Measured with Decoder off. Decoder 32.
will increase etrror.
Bypassed +3° 32.
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Table 3-3.
Processing Amplifier
Performance Supplemental per.
Characteristic . . Check
Requirements Information Step #
Input Gain Range +3dB 12.
Output Gain Range +3dB 8.
Black Level Range +70 mV 9.
Chrominance Gain |+3dB 10.
Range
Sync and Burst|t1.5mV 30.
Insertion Amplitude
Accuracy
Chrominance Phase | < 3° change 11.
Error with Chroma
Gain Correction
Signal Correction
Timing
Horizontal Active line, except 10.54 usec 16.
* 0.15 psec horizontal blanking.
Sync and Burst
Insertion Timing
Horizontal Sync | 10.54 psec + 0.1 pusec nominal. When sync and burst is not 13.
Insertion inserted, the output SC/H
Temmesiocmees i i - | phase will be the same asthe | --------- -
Vertncgl Sync Last2.5 Imgs and first 5 lines for a input SC/H phase. It is 13.
Insertion total of 7.5 lines. recommended that sync and
burst always be inserted when
the input is analog and the
output is digital.
Vertical Interval
Blanking
Horizontal Timing | Sync & burst deletion leaves sync 14.
as 10.54 psec = 0.1 psec nominal
horizontal blanking.
Vertical Timing Option keeps or deletes video.
ITS Decoding If VS 211 decodes the video,
the ITS are also decoded.
Therefore, the ITS go through
the Proc Amp unless ITS
deletion is specified.




VS 211 Service — Specifications

Table 3-4.

Program Line Clamping
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L Performance Supplemental Per. Check
Characteristic Requirements Information Step #
Hum Rejection >32dB Measured with only hum added. 29.
Less with white noise present.
Recovery Time
Fast Within 35.7 mVin 2 - 3 lines. Clamp recovery time is 28.
semmesmtoseooeer el B measured 3-4 lines aftersync | ~--- """~
Medium Within 35.7 mVin 10 - 30 Ilnes acquisition. 10% 1o 90% APL or 28.
Slow Within 35.7 mV in 30 lines or 90% to 10% APL shift (DC 28.
more Bounce).
Switch Points
Fast — Medium 30-40dB S/N 28.
Medium — Slow 20-30dB S/N 28.
Field Time Tilt Correction 25% tilt on input signal can be
reduced to 1% or less on a
signal with a greater than 40 dB
Signal-to-Noise Ratio.
DC Drift with Clamp Off < 10 mV from line 7 to line 8, at 26.
which time the clamp comes
back on.
Table 3-5.
Chrominance Decoder
Characteristic Supplemental Information

Video Signal Filtering Modes

Signal unaltered. Transparent to 10-bit accuracy.

Chrominance is separated using a 9-tap FIR filter.
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Table 3-6.
Synchronizer Timing
Characteristic Perfo.rmance Suppleme.ntal Per Check
Requirements Information Step #
Output Timing Range

Horizontal Nominally 30 pusec advance to | Output with respect to 16.

30usec delay, center is | reference input. May be set in

determined by phase lock. digital increments of 0.2° of
TeTtomoomooees Il I A - | subcarrier. | ttcccoeee- -
Vertical 1 line advance to 1 line delay. 15.
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Table 3-7.
Program Line Genlock

Characteristic Performance Supplemental Per Check
Requirements Information Step #
Color Field Detection, | Correct color framing detected | Once locked to a color field, 33.
based on SC/H Phase for signals having an average | the detector will stay locked
SC/H phase + 40°. to that field for an SC/H
phase range of at least
0°+90° If a drift of
incoming SC/H phase
causes a color change, a 30°
minimum hysteresis zone
prevents chatter between
color fields.
Chrominance Phase | < 0.5° with an input burst | Will lock + 50 Hz at 3.
Error with Frequency | frequency reference change of | subcarrier.
Change + 10 Hz.
Video to Inserted Burst < + 0.5° with a temperature
Phase Error with change of 0°C to 50°C
Temperature Change (referenced to 25°C and
incoming video 0° SC/H).
Chrominance Phase | < 1° change with a + 3 dB | Switches to sync lock when 4.
Error with  Burst | amplitude change. burst amplitude is attenuated
Amplitude Change by 9 dB.
Acquisition Time 16 fields maximum with
clamp and sync stripper
working per spec and with
input signal > 40 dB S/N and
< 1 dB attenuation.
Timing Jitter
Burst Lock <05° Measured with respect to 7.
-------------- sssecse-e---------------— | ingerted sync and burstusing | Tttt T
Sync Lock Will maintain sync lock if burst is | noise-free, stable signal 7.
absent or attenuated. (Test Signal Generator).
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Table 3-8.
Reference Input
i Performance Supplemental Per Check
Characteristic Requirements Information Step #
Color Field Detection, based on | Correct color framing will | Once locked to a color field, 33.
SC/H Phase be detected for signals | the detector will stay locked
having an average SC/H | to that color field for an SC/H
phase + 40°. phase range of at least
0°+90°. If a drift of
incoming SC/H phase
causes a color change, a 30°
(min) hysteresis zone
prevents color chatter
between fields.
Chrominance Phase Error with | < 0.5° with an input burst 5.
Frequency Change frequency change of
+ 10 Hz.
Inserted Burst to Reference < 0.5° with a temperature
Phase Error with Temperature change of 0 - 50°C
Change (referenced to 25°C).
Chrominance Phase Error with | < 1° with a + 3 dB | Stays locked to 6.
Burst Amplitude Change amplitude change. approximately + 6 dB.
Phase Jitter
Burst Lock <05° Measured with a noise-free, 7.
""""""""""" = |:iroc----------------—| stable signal.
Sync Lock Will maintain sync lock if 7.
burst is absent or
attenuated.
Return Loss
REFERENCE > 40 dB to 5.5 MHz. With instrument turned on. 41,
LOOP-THROUGH
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Table 3-9.
Power Supply
i Performance Supplemental Per Check
Characteristic Requirements Information Step #

Line Frequency Range 48 - 62 Hz
Line Voltage Range

115 Vac 90 - 132 Vac 1.

230 Vac 180 - 250 Vac 1.
Power Consumption 97 VA Typical

240 VA Maximum
Limited in the primary.

Supply Accuracy

+5V +5+100mV 1.

-52 V -5.2 £+ 300 mV 1.

+12V +12+ 300 mV 1.

-12V -12+ 300 mV 1.
Hum <10 mV all supplies.
Current Limits

+5V 15 A

-52V 5A

+12V 1A Limited by linear reg.

-12V 1A Limited by linear reg.
Noise 5 MHz bandwidth

+5V 50 mV

-52V 100 mV

£12V fomv

-12V 10 mV
Fuse Data

115 V 4A Med

ssov T oAMed T )
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Table 3-10.
Electrical Interface Digital I/O
(COMPOSITE DIGITAL)
Characteristic Supplemental Information
Digital Format Unidirectional, eleven signal pairs. Ten pairs carry data and the

eleventh is a synchronous clock.

Encoding Format

Uniformly quantized PCM. 8 to 10 bits per sample.

Sampling Structure

Non-orthogonal

Sampling Frequency

17.73447 MHz (4Fsc)

Logic Levels (at 25°C)

10K ECL compatible

Number of Samples
Total Line

Digital Active Line

Correspondence between Video
Signal Level and Quantization
Levels (see Fig. 3-1)

1135
948

8 bit levels 10 bit levels
Blanking Level 40h 100h
White Level D3h 34Ch
Sync Level 01h 004h
bits/mV 0.21 0.84

h=hexidecimal
Sync, burst and blanking are expected to match the proposed standard
ONLY if sync and burst are inserted where the original signal was
analog. Use of the digitized version of the analog input is not
recommended.

Clock-to-Data Timing

The positive transition of the clock signal shall occur midway between
data transitions.

Transmission Distance

100 meters over a shielded twisted 12 pair cable.

DATA WORD
8BIT 10BIT mV
D3, 84C,+700

40, 100, O

01 004 -300

Fig. 3-1. lllustration of quantization levels.
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Table 3-11.

Remote Control Interface - Electrical

(REMOTE)
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Characteristic Supplemental Information
Interface Supports RS-232-C/RS-422 format to the extent shown below:
PIN USE
REMOTE 2 TX
(to RC 211) 3 RX
4 (CTX)
5 SIGNAL GROUND
7 (CRX)
8 CRX
9 CTX
Baud 19.2 k, 9.6 k, 4.8 k, or 2.4 k selectable.
Input Serial Asynchronous Data
Output Serial Asynchronous Data
Character Length Eleven Bits Per Character:
1 Start Bit
8 Data Bits (LSB First)
1 Parity Bit (Even Parity)
1 Stop Bit
Parity
input Even parity is required.
Output Even parity is sent.
Table 3-12. Miscellaneous Remote Board Specifications.
Characteristic Supplemental Information
Monitor Crystal 17.734375 MHz + 200 Hz.

3-12
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Table 3-13.
AUDIO DELAY Output - Electrical.

Characteristic Supplemental Information
Voltage Levels Minimum 5V, Typical + 8 V.
RL =3kto 7k Q
(RS-232 compatible drive levels.)
Baud Rate 1200 Baud
IDLE Mode Output Level -5V
Signal Components 1 Start Bit
8 Data Bits (LSB First)
1 Parity Bit (Even Parity)
1 Stop Bit

3-13
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OTHER SPECIFICATIONS

Table 3-14.
Mechanical Interface
Pin Assignment for COMPOSITE DIGITAL /O

CONTACT ASSIGNMENT CONTACT ASSIGNMENT
1 Clock 14 Clock Return
2 System Ground 15 System Ground
3 Data 7 (MSB) 16 Data 7 Return
4 Data 6 17 Data 6 Return
5 Data 5 18 Data 5 Retumn
FEMALE 6 Data 4 19 Data 4 Return
1 @ 014 7 Data 3 20 Data 3 Retumn
2 @ ® 15 8 Data 2 21 Data 2 Retumn
i : ® 16 9 Data 1 22 Data 1 Retun
5 @ @7 10 |Data0 23 |Data 0 Retum
6 @ ® ig LSB 8-bit system LSB 8-bit system
7 @ : 20 11 Data A 24 Data A Return
: : ® 21 12 DataB 25 Data B Retum
0 ® ® 22 LSB 10-bit system LSB 10-bit system
1 e g z: 13 |Cable Shield

Fig. 3-2. Pinout diagram
looking into the

3-14
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Table 3-15.
Environmental Characteristics
Characteristic Supplemental Information

Temperature

Operating 0to 50°C

Storage - 5510 75°C
Humidity
Operating or Storage Withstands 90 to 95% relative humidity for up to five days.
Altitude

Operating 15,000 feet (4572 meters)

Storage 50,000 feet (15240 meters)
Vibration 0.015 inches (0.4 mm) (10 to 55 Hz sine wave)

Shock — Operating

30 g (11 ms half-sine)

Bench Handling

4 inches (0.1 meter) all significant faces.

Operating

Packaged Product
Vibration 1 inch (25.4 mm) (approximately 270 RPM)
Drop 3 feet (0.91 meter) (10 drops)

Qualifies under National Safe Transit Assn. Pre-shipment test
procedures, Project 1A-B-1.

Package design for both instrument and ship alone circuit boards shall
allow no more than 30 g.

Electrostatic Immunity

Withstands discharge through 1 kQ resistance of a 500 pf capacitor
chargedto 1.5 kV.

Electromagnetic Compatibility

Qualifies under test limits specified in Tektronix Standard 062-2866-00
(controlling standards, MIL-STD-28800 and MIL-STD-461A).

Meets VDE 0871.5 (class B).
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Table 3-16.

Mechanical Characteristics
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Characteristic Supplemental Information
Height 3.5 inches (89 mm)
Width 19.0 inches (480 mm)
Depth
Overall 20.50 inches (521 mm)
For Rack Mounting 19.08 inches (503 mm) Measured from the back of the rack mounting
ears. (See Fig. 2-2))
Weight
Net 19.50 pounds (8.9 kg)
Shipping 36.25 pounds (16.54 kg)
19.08 inches
503 mm
20.50 inches
521 mm
19.0 inches
480 mm

3-16

Fig. 3-3. Dimensions of the VS 211.



SECTION 4
PERFORMANCE CHECKS &
CALIBRATION PROCEDURES

INTRODUCTION

This section of the manual consists of two separate
procedures. The first, the Performance Check, may
be used to verify that the VS 211 is working to the
Performance Requirements in the Specifications
section of this manual (Section 3). The second, the
Adjustment Procedure, contains logically sequenced
equipment setup and adjustment steps. These steps

are intended to restore the VS 211 to its original caliber
of operation during routine maintenance or following
repairs.

Limits, tolerances, and waveforms given in this
section are guides to adjustments, and are not
instrument specifications except as listed under the
Performance Requirement column of the Specification
section in this manual.

TEST EQUIPMENT LIST

The capabilities of the test equipment described in
the following list are the minimum required to perform
the procedures. Test equipment used in preparing
these procedures is given in each example. If
equipment other than that given in the examples is
used, it must meet or exceed the listed requirements.

1. Test Oscilloscope
Vertical Amplifiers:

a. 30 MHz bandwidth, 1 mV sensitivity, 5 MHz
switchable bandwidth, dc offset.

b. TEKTRONIX 7A26. If an alternative vertical
amplifier is used, it must have the same pulse
overdrive recovery characteristics.

Time Base: 10 ns/div to 5 ms/div sweep speeds,
triggering to 5 MHz, and capable of accepting both
direct and delayed external triggers (delayed
external triggers for trace noise and jitter
reduction).

Example: TEKTRONIX 7704A Oscilloscope with
a 7A13 Differential Comparator, 7A26 Dual Trace
Amplifier, and a 7B53A Dual Time Base. Also 10X

probes, P6106 (Tektronix part number
010-6106-03), and a 1X probe, P6101 (Tektronix
part number 010-6101-03).

2. Digital Video Test Signal Generator

The generator must comply with the proposed
PAL Composite Digital standards (Proposed
Parallel Interface for Composite PAL Digital Video
Signals, April 1988). It must be capable of
genlocking to an external source and providing
several PAL video test signals such as: Linearity
Ramp, Color Bars, and Sin(x)/x. It must give
digital and analog video outputs.

Example: TEKTRONIX TSG 273.
3. Digital Sweep Generator
The generator must comply with EBU standards.

Example: TEKTRONIX Digital Sweep Generator
used in a TM 500 Series Power Module.
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Calibration Procedures

4. Television Test Signal Generator

Capable of providing several PAL video test
signals such as: full-field Color Bars, Linearity
Staircase, Linearity Ramp, Field Sweep, and
Black Burst. In the Black Burst signal, the SC/H
burst phase and amplitude should be capable of
being readily varied and set.

Also, the field-sweep test signal controls should
have the capability of turning "on" and "off" the
burst portion of the signal; and the subcarrier
portion of the linearity staircase and ramp signals
should be easily turned "on" and "off" from the front
panel.

Example: TEXTRONIX 1411 Generator with
Option AA (modified SPG12), TSG13, TSG15,
TSG16, and TSG17.

The 1410 Option AA is a mainframe with a
modified SPG12 sync pulse generator having the
added features: Variable subcarrier frequency
(20 Hz and 50 Hz), variable burst amplitude,
variable sync amplitude, and SC/H unlock. These
features make several checks easier.

NOTE

The 1411 series generators with
standard SPG and TSG modules can
be used, but this will not allow all
checks and adjustments to be made.
A standard SPG 12 module will not
allow checking: lock to changes in
sync amplitude, burst lock to changes
in burst amplitude, and frequency lock
to burst offset frequency changes.

The signal generator can be ordered
with the Option AA.

The TSG13 is a linearity test signal
generator. It provides a variable APL
signal. It also provides a staircase
and ramp with switchable subcarrier
which can be turned "off".

The TSG15 is a Pulse and Bar test
signal generator. It provides T, 2T, or
T/2 sine-squared pulse and bar. The
Pulse and Bar signals can be
modulated or unmodulated.
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The TSG16 is a Multiburst and Field
Sweep generator. It provides a field
rate sweep signal with a switchable
burst.

The TSG17 is a color bar signal
generator. The composition of the
signal can be altered by switching off
luminance, B-Y, R-Y, Burst, and
Sync.

5. Spectrum Analyzer

Capable of measuring signals from 1 MHz to
10 MHz, frequency span per division of 1 MHz,
and 300 kHz resolution.

Example: TEKTRONIX 7L13 in a 7704A
oscilloscope mainframe.

Vectorscope and Television Waveform
Monitor

Capable of displaying line-rate and field-rate
signals, A-B operating mode, have a frequency
response of 50 kHz to at least 6 MHz in the A-B
mode with no signal in channel B, and have a
common mode rejection ratio of at least 66 dB from
25 kHz to 50 kHz. Equipped with a probe input.
(The 10X probe listed under oscilloscope can be
use with the 1781 Probe input.) Equipped with an
internal amplitude calibration signal (an internal
VAC). Also capable of measuring phase,
differential phase, and differential gain.

Example: TEKTRONIX 1781 Vectorscope/
Waveform Monitor.

White Noise Generator

Capable of inserting white noise on a composite
video signal with a variable signal-to-noise ratio of
60 dB to 10dB.

Example: NOISE/COM model no. NC 6107.
Voltmeter

Range: 0 to greater than 100 Vdc; accuracy +0.1%.

Example: TEKTRONIX DM 501A used ina TM
500 Series Power Module.
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10.

11.

12.

13.

14.

3-Wide TM 500 Series Power Module

Used to power the digital sweep generator, video
amplitude calibrator, peak-to-peak detector, and
digital multimeter. A 4-Wide or 5-Wide TM 500
Power Module may be used in place of the 3-Wide.
Example: TEKTRONIX TM 503 Power Module.
75 Q Return Loss Bridge

Range: At least 46 dB return loss sensitivity, 50
kHz to 6 MHz.

Example: Tektronix part number: 015-0149-00. If
a 50 Q signal generator is used with this return
loss bridge, the following items must also be used:

a. 50 Q cable (012-0057-01)

b. 50 Q to 75 Q minimum loss attenuator
(011-0057-01)

75 Q Terminators

Four required: three 0.024% end-line terminators
and one feed-through type terminator.

Example: End-line terminator, Tektronix part

number 011-0102-01; and a feed-through
terminator, Tektronix part number 011-0103-02.

BNC Coax Cables

Seven required, one 50 Q cable and six 75 Q
cables.

Examples: a) 42-inch S-300 50 Q cable
(012-0057-01) and b) 42-inch RGU 59 75 Q
cable (012-0074-00).

10X, 75 Q Attenuator

Example: Tektronix part number 011-0061-00.
BNC Adapters

BNC Male-to-BNC Male adapter (103-0029-00)

and BNC Female-to-BNC Female adapter
(103-0028-00).

15.

16.

17.

18.

19.

20.

21,
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Alignment Tool

For adjustment of small pot coils needing a
two-pronged blade.

Example: Tektronix part number 003-0837-00.
Alignment Tool

For adjustment of coil cores needing a small hex
shaft.

Example: Tektronix part number 003-0310-00.
Circuit Board Extender (Optional Accessory)

Tektronix part number 063-0784-00, order
TVAO001.

Variable Auto Transformer

Example: General Radio Metered Auto
Transformer W10MT3W. If 220V operation needs
to be checked, a different autotransformer or
conversion transformer is needed.

Sine Wave Generator

Capable of providing a 1 Hz to 60 Hz sine wave
with a high output impedance compared to 75 Q
and dc offset capabilities.

Example: TEKTRONIX SG502 Oscillator.
Digital Frequency Counter

Capable of measuring frequencies from 10 MHz
to 20 MHz. Accuracy: within 100 Hz at 17 MHz.
Input amplitude: 40 mV to 60 mV.

Example: TEKTRONIX DC503A Universal
Counter/Timer.

Low-Pass Filter
Low-pass filter with a 6.0 MHz cutoff frequency.

Example: Tektronix 015-0220-00.
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22. Digital Terminator
Refer to Fig. 4-1.
23. DC Block
Used for Return Loss test.

24. RC 211 Remote Control
(Only required for the Isolation and
Crosstalk Checks)

The RC 211 is an optional accessory, only
required for the Isolation and Crosstalk checks.

It is assumed, though, that the user does not have
a RC 211 available, therefore, see the RC 211
manual to make changes using the remote. All
normal changes and adjustment are made using
the controls internal to the VS 211.
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LsSB MSB\T\
\T\BA01234567 CLK

NN i

Take eleven 110 Q resistors and a 25-pin male D
connector. Solder each resistor between a data line
pin and its complement, as shown. Make sure to
leave enough room to attach a scope probe at each
end of the resistors.

Fig. 4-1. Digital Terminator.
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PERFORMANCE CHECKS
SHORT FORM PERFORMANCE CHECK

Power Supply

1.

Power Supplies

2. Power-Up Conditions
Video Signals
3. Phase Error with Program Line Burst
Frequency Change
(0.5° or less)
4. Phase Error with Program Burst Amplitude
Change
(1° or less with amplitude change of + 3 dB)
5. Phase Error with Change in Reference Burst
Frequency
(0.5° or less)
6. Phase Error with Change in Reference Burst
Amplitude.
(Within 1° with an amplitude change of + 3 dB).
7. Timing Jitter
(Burst Lock jitter 0.5° or less peak-to-peak)
(Sync Lock jitter 2 ns or less rms)
8. Video Gain Range
(£ 3dB)
9. Black Level Range
(x70mV)
10. Chroma Gain Range
(x3dB)
11. Chrominance Phase Error with Chrominance
Gain Correction
(3° or less)
12. Input Gain Range

(+ 3dB)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Sync and Burst Insertion Timing

(Horizontal Sync Insertion = 10.54 + 0.15 psec)
(Vertical Sync Insertion = Last 2.5 lines + first 5
lines for a total of 7.5 lines)

ITS Deletion Timing
(Deletion leaves 10.54 + 0.1 pusec nominal
horizontal blanking)

Synchronizer Timing — Vertical
(1 line advance to 1 line delay)

Synchronizer Timing — Horizontal
(30 usec advance to 30 usec delay)

Chrominance-to-Luminance Gain
(1% or less)

Chrominance-to-Luminance Delay
(10 ns or less)

Chrominance-to-Luminance Intermodulation
(0.5% or less)

Gain Unity

(Program Channel Operating £ 1%)
(Monitor Channel Operating + 1.5%
Bypassed + 3%)

K-factor
(0.5% or less)

Pulse-to-Bar Ratio (Kpulse/bar)
(1% or less)

Check Short Time Distortion
(1% or less)

Line Time Distortion
(0.5% or less)

Field Time Distortion
(0.5% or less)

DC Drift with Clamp Off
(<10 mV from line 7 to line 8)
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27.

28.

29.

30.

31.

32.

33.

Calibration Procedures

Dynamic Gain Error 10% - 90%
(0.5% of maximum)

Clamp Switch and Recovery Time
(Switch points:
Fast-to-Medium = 30 to 40 dB S/N,
Medium-to-Slow = 20 to 30 dB S/N)
(Recovery Time:
Fast — Within 35 mV in 2 to 3 lines,
Medium — Within 35 mV in 10 to 30 lines,
Slow — Within 35 mV in 30 or more lines)

Hum Rejection
(32 dB or greater)

Sync and Burst Insertion Amplitude Accuracy
(£ 1.5mV)

Frequency Response

(PROGRAM Output:
Flat to within 1% to 5.5 MHz

MONITOR Output:
Flat to within 1% to 5.5 MHz Processing
Flat to within 10% to 5.5 MHz Bypassed)

Program and Monitor Output Differential Gain

and Phase

(Program Output:
Within 1% or less Differential Gain
Within 1° or less Differential Phase)

(Monitor Output Normal Operation:
Within 1% or less Differential Gain
Within 1° or less Differential Phase)

(Monitor Output in Bypass Mode :
Within 3% or less Differential Gain
Within 3° or less Differential Phase)

Color Field Detection Based on SC/H Phase
(0° + 40°)

34.

35.

36.

37.
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Signal-to-Noise Ratio
(> 60 dB to 5.5 MHz)

Isolation, Program from Monitor
(> 30 dB operating)

Isolation, Program from Monitor
(> 60 dB bypassed)

Input/Output Crosstalk
(-70 dB to 2 MHz
-60 dB to 5.5 MHz)

DIGITAL VIDEO

38.

39.

40.

Composite Digital Video Clock Amplitude, Rise,
and Fall Times

Digital Video Clock to Data Timing

Composite Digital Video Output Data

RETURN LOSS

41,

42.

43.

44,

45.

Return Loss Basic Setup

REFERENCE LOOP THROUGH:
40 dB or more to 5.5 MHz operating

MONITOR Output:
40 dB or more to 5.5 MHz operating

PROGRAM OUTPUT:
40 dB or more to 5.5 MHz operating

PROGRAM INPUT:
46 dB or more to 5.5 MHz operating,
40 dB or more to 5.5 MHz bypassed
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Calibration Procedures
LONG FORM
PERFORMANCE CHECK
c. Setthe VS 211 POWER switch to ON.

Power Supply

Power Supplies

| WARNING I

Even with the POWER switch in the
OFF position, portions of the Power
Supply and Lower I/O board will still
be electrified.

CHECK — that the proper fuse has been
installed in the fuse holder for the setting of the
mains voltage selector. Refer to the Power
Supply specifications for the line fuse values.

Connect power to the VS 211 through the auto
transformer.

d. Set the Autotransformer to low line voltage

output (90 or 180 Vac).

CHECK — that the POWER LED (green on
the front of the instrument) remains lit as the
autotransformer is varied from low line to high
line voltage (the ac line input voltage varied
from either 90 Vto 132V or 180 Vto 250 V as
determined by the line voltage selector).

Return the voltage to 110 V or 220 V.

CHECK — the power supply accuracy, using
a multimeter, at the test points on the Extender
board or Power Supply board to the limits
given in Table 4-1.

Table 4-1. Power Supply Accuracy.

Supply Extender Board Test Point Accuracy
Pin #
+5V 20 +5.1V to +4.9V
5.2V 14 -49Vto-55V
+12V 18 +123Vto +11.7V
12V 15 -11.7Vto-123V
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TSG 273 (rear panel)
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VS 211 (rear panel)
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Fig. 4-2. Setup to check power-up conditions.

2. Power-Up Conditions

a.

Connect a Black Burst signal from a TSG 273
Test Signal Generator to the VS 211
REFERENCE INPUT and terminate the loop
through connector in 75 Q as shown in Fig.
4-2.

b. Connect a Black Burst signal from a 1411
generator to the VS 211 PROGRAM INPUT.

c. Ensure that all of the diagnostic switches are
in the OFF (0) position.

d. Apply power to the VS 211.
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Fig. 4-3.

Equipment setup to check the phase error
with PROGRAM burst frequency change and
PROGRAM burst amplitude change.

3. Phase Error with Program Line Burst

Frequency Change
(0.5° or less)

NOTE

e. CHECK —that all the LEDs on the front edges
of the board flash on for an instant when the

power is applied and then go out.

f. Continue monitoring for a minimum of 30
seconds to assure that all the LEDs remain off.

These steps check phase errors with
the program color burst frequency
offset +20 Hz. The instrument is
guaranteed to satisfy the +10 Hz
performance requirement if it meets
the +20 Hz check.

If the instrument does not meet the
+20 Hz check, it must be tested for
+10 Hz offset. In that case, an
internal adjustment in the SPG12
(1411 Option AA) must be altered to
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provide +10 Hz offset. Refer to the
SPG12 1411 Option AA
supplementary manual.

Connect the test equipment as shown in Fig.
4-3.

Inhibit sync and burst insertion by setting S5-5
on the Remote board of the VS 211 to 0 or
using the RC 211.

Set the 1781 vectorscope controls for
differential phase measurement of CH B1.
Null the signal at the burst location and set that
as the reference point.

Set the sync pulse generator (SPG12 Mod
AA) controls for -20 Hz subcarrier offset.

CHECK — for a burst phase error of < 0.5°,

Reset the sync pulse generator (SPG12 Mod
AA) controls for +20 Hz subcarrier offset.

CHECK — for a burst phase error of < 0.5°.

Set the sync pulse generator (SPG12 Mod
AA) subcarrier frequency offset to OFF.

VS 211 Service — Performance Checks &
Calibration Procedures

4. Phase Error with Program Burst Amplitude
Change
(1° or less with amplitude change of +3 dB)

a.

Connect the test equipment as shown in Fig.
4-3.

Inhibit sync and burst insertion by setting S5-5
to 0 on the Remote board or use the RC 211.

Disable the INPUT GAIN control by placing J1
on the ADC board in the 1-2 position.

Ensure that the burst amplitude from the sync
pulse generator (SPG12 Mod AA) is set to
300 mV (Cal position) with the 1781
Waveform Monitor using its internal
calibration signal.

Set the 1781 vectorscope controls for
differential phase measurement. Use the
channel A Phase control on the vectorscope
to null the signal at the burst location.

Use the sync pulse generator (SPG12 Mod
AA) Variable Amplitude Burst control to set the
burst amplitude to 212 mVp-p, as measured on
the 1781 Waveform Monitor using the internal
calibration signal.

CHECK — that, when the burst amplitude is
varied between 212 mVp-p and 424 mVp-p, the
change in burst phase is < 1°.

Set the sync pulse generator (SPG12 Mod
AA) subcarrier amplitude back to 300 mVp-p
(CAL).

Enable the INPUT GAIN control by placing J1
on the ADC board to the 2-3 position.
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Set up to check the phase error with change

in REFERENCE burst frequency and
REFERENCE burst amplitude.

5. Phase Error with Change in Reference Burst
Frequency
(0.5° or less)

NOTE
These steps check phase errors with
the program color burst frequency
offset +20 Hz. The instrument is
guaranteed to satisfy the £10 Hz
performance requirement if it meets
the £20 Hz check.

If the instrument does not meet the
+20 Hz check, it must be tested for
+10 Hz offset. In that case, an
internal adjustment in the SPG12
(1411 Option AA) must be altered to
provide 10 Hz offset. Refer to the
SPG12 1411 Option AA
supplementary manual.

Connect the test equipment as shown in Fig.
4-4.
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Set the full-field output signal of the TSG 273
to VIRS.

Set the 1781 vectorscope controls for
differential phase measurement. Use the
CH B Phase control on the vectorscope to null
the signal at the burst location with the
calibrated phase control set at 0°.

Set the sync pulse generator (SPG12 Mod
AA) controls for -20 Hz subcarrier offset.

CHECK — for a burst phase error of < 0.5° in
CH B1.

Reset the sync pulse generator (SPG12 Mod
AA) controls +20 Hz subcatrrier offset.

CHECK — for a burst phase error of < 0.5° in
CH B1.

Set the sync pulse generator (SPG12 Mod
AA) subcarrier frequency offset to OFF.

Phase Error with Change in Reference Burst
Amplitude.

(Within 1° with an amplitude change of

+3 dB).

a.

Connect the test equipment as shown in Fig.
4-4.

Ensure the burst amplitude from the sync
pulse generator (SPG12 Mod AA) is set to
300.0 mVp-p (CAL position) by measuring the
1411’s black burst output using a 1781
Waveform Monitor and its internal calibration
signal.

Set the full-field output signal of the test signal
generator TSG 273 to VIRS.

Set the 1781 vectorscope controls for
differential phase measurement. Null the
signal at the burst location and set as the
reference.

Use the sync pulse generator's Variable
Amplitude Burst control to set the burst
amplitude to 212 mVp-p, as measured on the
1781 Waveform Monitor with its internal
calibration signal.
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CHECK — that the BURST ABSENT LED
(LED #4 on the front of the DAC assembly)
does not light.

oo dl

Z:‘.’:BZ

o of6 o Wlleo

73 ?_?L?ML? D

REF EXT

Fig. 4-5. Setup to check timing jitter.
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Set the 1781 vectorscope controls for external
phase reference, external sync, and
differential phase measurement. Null the
signal at the burst location and set as the
reference.

g. CHECK — that when the burst amplitude is
varied between 212 mVp;? and 424 mVp-p the
burst phase changes < 1°. CHECK — that the burst vector movement
(jitter) is < 0.5° peak-to-peak.
h. Set the sync pulse generator (SPG12 Mod
AA) subcarrier amplitude back to 300 mVp-p CHECK — that any color bar vector
(CAL). movement (excluding burst) is < 0.5°
peak-to-peak.
TSG11 COLORBARS Disable the test signal generator's (TSG11)
1411 _(rear pane) color burst.

CHECK — that the signal remains sync
locked.

Enable the test signal generator’s color burst.

Swap the REFERENCE and PROGRAM

D o l—i oo oo g 1 INPUT signals.
7 .
a Set the 1781 vectorscope controls for external
p2211 (roar pane]) ‘ — phase reference, external sync, and
m.:. 5 / differential phase measurement. Null the
__:‘T, ) signal at the burst location and set as the
S l = é reference.
CHECK — that the burst vector movement
coup m) (jitter) is < 0.5° peak-to-peak.
TSG 273 (rear panel)

@ Gmrl E: 50_0{ CHECK — that any color bar vector
— — o ood] movement (excluding burst) is < 0.5°

= RN peak-to-peak.

. Disable the test signal generator's (TSG11)

color burst.

CHECK — that the signal remains sync
locked.

7. Timing Jitter
(Burst Lock Jitter 0.5° or less peak-to-peak) .
(Signal will Sync Lock if Burst is absent) o. Enable the test signal generator’s color burst.
a. Connect the test equipment as shown in Fig.
4-5.

b. Set the test signal generator (TSG11)

controls for alterable full-field color bars
output.

4-11
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Setup to check the Video Gain range, Black

Level range, and Chroma Gain range.

NOTE
If an RC 211 is attached to the
VS 211, do not use the RC 211’s Proc
Amp controls to do the next five
Performance Checks (Video Gain
Range, Black Level Range, Chroma
Gain Range, Chroma Phase Error
with Chroma Gain Correction, and
Input Gain Range). If desired, these
steps can be repeated using the
RC 211 controls to verify their
performance, but use the VS 211’s
Proc Amp controls first.

8. Video Gain Range
(3 dB)

a. Connect the test equipment as shown in Fig.

4-6.
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Enable the VIDEO GAIN control (J8 on the
Proc Amp/Decoder board in the 1-2 position),
enable the Proc Amp (S7-2 on the Remote
board in position 1), and give control of all
VS 211 functions to the VS 211 (S7-6 on the
Remote board in position 0).

Set the TSG 273 controls for 50% Flat Field
output signal.

Enable the VS 211’s COMPOSITE DIGITAL
INPUT (S4-5 on the Remote board to position

1).

Place the waveform monitor's voltage cursors
at 0 mV (blanking level) and 350 mV (top of
the 50% Flat Field signal).

Place the voltage cursors in Relative mode
and press Reference Set to establish 350 mV
as 0dB.

Vary the video gain by using the VIDEO GAIN
control on the Remote board.

CHECK — using the voltage cursors in the
Relative mode, that the VIDEO GAIN control
will vary the amplitude of the 50% Flat Field
signal at least +3 dB.

Reset the VIDEO GAIN control for a signal
level of 350 mV with respect to the blanking
level or Zero the Proc Amps (S7-1 on the
Remote board to position 1, press RESET
then return to position 0).

Black Level Range
(£70 mV)

a.

Connect the test equipment as shown in Fig.
4-6.

Enable the BLACK LEVEL control (set J8 on
the Proc Amp/Decoder board to the 1-2
position and on the Remote board set S7-2 to
1 and S7-6 to 0).

Set the TSG 273 for a 0% Flat Field output
signal.

Enable the VS 211’'s COMPOSITE DIGITAL
INPUT (set S4-5 to 1).
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CHECK — that the BLACK LEVEL control
varies the Black Level over a minimum range
of £70 mV. The signal during blanking time
should not be affected.

Reset the BLACK LEVEL control so the black
level and the blanking level match (0 mV) or
zero the Proc Amps (momentarily switch S7-1
on the Remote board to 1).

10. Chroma Gain Range
(x3 dB)

a.

Connect the test equipment as shown in Fig.
4-6.

Enable the CHROMA control.

Set the TSG 273 controls for the 75% Red
output signal.

Enable the COMPOSITE DIGITAL INPUT.

Display the signal on the waveform monitor
using the CHROMA filter.

Place the waveform monitor’s voltage cursors
at the top and bottom of the signal.

Put the voltage cursors in Relative mode and
press Reference Set to establish the 0 dB

point.

Vary the chroma gain by using the CHROMA
GAIN control on the Remote board.

CHECK — using the voltage cursors, that the
CHROMA control varies the amplitude of the
chrominance over a range of £3 dB.

Zero the Proc Amps (momentarily switch S7-1
on the Remote board to 1).

VS 211 Service — Performance Checks &
Calibration Procedures

11. Chrominance Phase Error with Chrominance
Gain Correction
(3° or less)

a.

Connect the test equipment as shown is Fig.
4-6.

Set the test signal generator's TSG 273
control for the Mod Ramp output signal.

Set the 1781 vectorscope controls for
differential phase measurements.

Enable the CHROMA GAIN control.

Set the CHROMA GAIN control fully
clockwise.

CHECK — for a phase error of < 3°.

Set the CHROMA GAIN control fully
counterclockwise.

CHECK — for a phase error of < 3°.
Reset the CHROMA control for 300.0 mV of
chrominance amplitude or zero the Proc Amps

(momentarily switch S7-1 on the Remote
board to 1).

Enable the PROGRAM INPUT, set S4-5 on
the Remote board to 0.

Disconnect the equipment interconnecting
cables.

4-13
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Fig. 4-7. Setup to check the input gain range.
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12. Input Gain Range
(3 dB)

a.

Connect the test equipment as shown in Fig.
4-7.

Set the TSG 273 for a 50% Flat Field output
signal.

Enable the INPUT GAIN control (set J1 on the
ADC board to 1-2). Make sure that the GAIN
and BLACK LEVEL controls are not disturbed.

Place the waveform monitor's voltage cursors
at the top and blanking level of the signal.

Put the voltage cursors in Relative mode and
press Reference Set to establish the 0 dB

point.

Adjust the INPUT GAIN potentiometer on the
ADC board (R166).

CHECK — using the voltage cursors in the
Relative mode, that the amplitude of the 50%
Flat Field signal can be varied at least +3 dB.

Reset the INPUT GAIN control such that the
50% Flat Field signal is 350 mV above
blanking.

Disable the INPUT GAIN control (J1 on the
ADC board to the 2-3 position).
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Fig. 4-8.
Setup to check sync and burst insertion
timing, ITS deletion timing, and Synchronizer
Timing (Vertical and Horizontal).

13. Sync and Burst Insertion Timing
(Horizontal Sync Insertion = 10.54 +0.15 pus)
(Vertical Sync Insertion = Last 2.5 lines +
first 5 lines for a total of 7.5 lines)

a. Connect the TSG 273's Analog Test Signal
output to the VS 211 REFERENCE
LOOP-THROUGH and connect the other end

VS 211 Service — Performance Checks &
Calibration Procedures

to the PROGRAM INPUT. Connect the
PROGRAM OUTPUT to the channel A input
of the vectorscope/waveform monitor and
terminate the loop-through in 75 Q. As shown
in Fig. 4-8.

b. Setthe TSG 273 Analog Test Signal output to
100% Flat Field.

c. Setthe VS 211 to insert sync and burst (S5-5
on the Remote board to position 1).

d. CHECK — for a horizontal blanking period of
10.54 pusec +0.15 usec measured at the 50%
point of video.

e. Set the waveform monitor for a 2 field
horizontal sweep rate.

f. Use the horizontal magnification to display
part of the vertical interval and the first few
lines of the next field.

g. CHECK — for 7.5 lines of equalizing pulses
over the last 2.5 lines and the first 5 lines.

14. ITS Deletion Timing
(Deletion leaves 10.54 + 0.1 usec nominal
horizontal blanking.)
a. Connect the test equipment as in Fig. 4- 8.

b. CHECK — for a horizontal blanking interval of
10.54 psec £0.1 psec from line 9 to 10.
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15. Synchronizer Timing — Vertical
(1 line advance to 1 line delay)

a.

b.

Set the TSG 273 to output the Pluge signal.

Monitor the VS 211 PROGRAM OUTPUT
with a 1781 Waveform Monitor in the one field
horizontal mode using the EXT REF timing.

Adjust the horizontal magnification to display
a few lines, one of which has a signal level
transition on it.

Put the VS 211 in Bypass (S3 on the
Controller board), note the position of a
transition line.

Return the VS 211 to active mode.

CHECK — that the "reference" line position
changes when switches S7-4 and S7-5 on the
Remote board are changed as given in Table
4-2.

Table 4-2. Switch positions to advance or delay.

S7-4 S7-5 Result
0 0 0 line advance
1 0 1 line delay
0 1 1 line advance

g.

4-16

Return switches S7-4 and S7-5 to their original
positions.
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16. Synchronizer Timing — Horizontal
(30 usec advance to 30 psec delay)

a.

Drive the VS 211 REFERENCE
LOOP-THROUGH with the Black Burst signal
from the Analog Test Signal output of the
TSG 273 generator. Loop the Black Burst
signal to the PROGRAM INPUT. (See Fig.
4-8.)

Monitor the VS 211 PROGRAM OUTPUT
with a 1781 Waveform Monitor/Vectorscope.

Externally trigger the 1781.

Externally reference the phase of the 1781
with the SUBCARRIER output from the
TSG 273.

Press the < or > button on the Remote board
of the VS 211. Note the movement of the
falling edge of sync, while the button advances
or delays as far as possible.

CHECK — for a monotonic movement of the
leading edge of sync.

Press the COARSE + < button. Note the
movement of the falling edge of sync.

CHECK — with the vectorscope that phase
moves 45° for each press of the coarse button.

CHECK — using the waveform monitor, for a
range of at least £30 psec.

Return the delay to its original position.
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Setup to check the Chrominance-to-Luminance Gain, Chrominance-to-Luminance Delay,
Chrominance-to-Luminance Intermodulation, K-Factor, Pulse-to-Bar ratio (Kpulse/bar), Short Time
Distorurtion, Line Time Distortion, and Field Time Distortion.
17. Chrominance-to-Luminance Gain e. Putthe VS 211 in Bypass.
(1% or less)
f. Use the 1781 Waveform Monitor to measure
the chrominance-to-luminance gain error of

the modulated bar. Make a note of the

a. Connect the test equipment as shown in Fig.
4-9.

Set the TSG 273 test signal generator controls
for a modulated Pulse and Bar output.

Zero the Proc Amps (momentarily set S7-1 on
the Remote board to 1).

Use the 1781 waveform monitor to measure
the chrominance-to-luminance gain error (the
separation between the blanking level and
chrominance) of the modulated bar on CH A.
Make a note of the direction and amount of
error.

direction and amount of error.

Measure the chrominance-to-luminance gain
error of the modulated bar through the VS 211
(CH B1). Make a note of the direction and
amount of error.

Subtract the error value noted in part d from
that noted in part g.

CHECK — that the result of part h (actual
VS 211 chrominance-to-luminance gain error)
is<7.1mV (1%).
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Measure the chrominance-to-luminance gain
error of the MONITOR output (CH B2). Make
a note of the direction and amount of error.

Subtract the error value noted in part d from
that noted in part j.

CHECK — that the result of part k (actual
VS 211 chrominance-to-luminance gain error
of the MONITOR output) is < 7.1 mV (1%).

18. Chrominance-to-Luminance Delay
(10 ns or less)

a.

4-18

Connect the test equipment as shown in Fig.
4-9.

Set the TSG 273 for a modulated Pulse and
Bar output.

Use the 1781 Waveform Monitor to measure
chrominance-to-luminance delay error (an
apparent sine wave at the blanking level) of
the 20T pulse on CH A. Make a note of the
direction and amount of error.

Measure the chrominance-to-luminance
delay error of the modulated 20T pulse signal
through the VS 211 (CH B1). Make a note of
the amount and direction of the error.

Algebraically subtract the error value noted in
part c from that noted in part d.

CHECK — that the result of part e (actual
VS 211 chrominance-to-luminance gain error)
is<10ns.

Measure the chrominance-to-luminance
delay error of the MONITOR output (CH B1).
Make a note of the amount and direction of the
error.

Algebraically subtract the error value noted in
part ¢ from that noted in part g.

CHECK — that the result of part h (actual
VS 211 chrominance-to-luminance gain error
for the MONITOR output) is < 10 ns.
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19. Chrominance-to-Luminance Intermodulation
(0.5% or less)

20.

a.

Connect the test equipment as shown in Fig.
4-9, except use the Modulated Pedestal as the
PROGRAM INPUT signal.

Set the Waveform Monitor controls to display
CH A at 0.2 V full scale (X5 magnification) and
low-pass filter.

Set the voltage cursor’s reference to the top
of the pedestal and the blanking level.

Make a note of the amount and direction of the
Intermodulation.

Display CH B1.

Make a note of the amount and direction of the
Intermodulation.

Subtract the amount noted in part d from that
inpart f.

CHECK — that the Chrominance-to-
Luminance Intermodulation for the
PROGRAM OUTPUT is £ 0.5% (1.75 mV).

Display CH B2.

Make a note of the amount and direction of the
Intermodulation.

Subtract the amount noted in part d from that
in part j.

CHECK — that the Chrominance-to-
Luminance Intermodulation for the MONITOR
output is £0.5% (1.75 mV).

Gain Unity

(Program Channel Operating +1%)
(Monitor Channel Operating +1.5%
Bypassed +3%)

a.

b.

Connect the test equipment as shown is Fig.
4-9.

Set the TSG 273 test signal generator controls
for 100% Flat Field output.
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21.

Zero the Proc Amps (momentarily set S7-1 on
the Remote board to position 1).

Use the Waveform Monitor and its internal
calibration signal (WFM + CAL) to measure
the amplitude at the center portion of the bar
from the blanking level on CH A. Make a note
of the bar amplitude.

Use the Waveform Monitor and its internal
calibration signal (WFM + CAL) to measure
the ampilitude at the center portion of the bar
from the blanking level on CH B1. Make a
note of the bar amplitude.

CHECK — that the center amplitude of the bar
from the PROGRAM OUTPUT matches the
source amplitude within 1%.

Monitor the MONITOR output (CH B2).

CHECK — that the center amplitude of the bar
from the MONITOR Output matches the
source amplitude within 1.5%.

Put the VS 211 in Bypass mode.
CHECK — that the center amplitude of the bar

from the MONITOR Output matches the
source amplitude within 3%.

K-factor
(0.5% or less)

a.

Connect the test equipment as shown in Fig.
4-9.

Set the TSG 273 test signal generator controls
for a 2T Pulse and Bar output.

Monitor the input signal (CH A) with a
Waveform Monitor.

Using the 1781’s internal graticule, measure
the K-Factor of the signal and note its value
for later use.

Monitor the PROGRAM OUTPUT signal (CH
B1) with the waveform monitor.

Using the 1781’s internal graticule, measure
the K-Factor. Note its value.

VS 211 Service — Performance Checks &
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CHECK — that the K-factor noted in part f
minus the value in part d is < 0.5% or follows
these limits:

+4.0 mV at 800 ns (8T)

+7.5 mV at 400 ns (4T)

+15 mV at 200 ns (2T)

Monitor the MONITOR output signal (CH B2)
with the waveform monitor.

Using the 1781’s internal graticule, measure
the K-Factor. Note its value.

CHECK — that the K-factor noted in part i
minus the value in part d is < 0.5% or follows
these limits:

+4.0 mV at 800 ns (8T)

+7.5 mV at 400 ns (47)

+15 mV at 200 ns (2T)

22. Pulse-to-Bar Ratio (Kpulse/bar)
(1% or less)

a.

b.

Connect the equipment as shown in Fig. 4-9.

Set the TSG 273 test signal generator controls
for a 2T Pulse and Bar output.

Display CH A (PROGRAM INPUT signal).

Use the Waveform Monitor in its WFM + CAL
mode to measure the vertical separation of the
TSG 273's Pulse and Bar signal. Make a note
of this measurement.

Display CH B1 (PROGRAM OUTPUT signal).

Measure the vertical separation of the Pulse
and Bar signal through the VS 211. Make a
note of the second measurement.

CHECK — that the difference between the
measurements noted in parts f and d is
<7.0mV (1%).

Display CH B2 (MONITOR output signal).
Measure the vertical separation of the Pulse

and Bar signal through the VS 211. Make a
note of the second measurement.
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CHECK — that the difference between the
measurements noted in parts i and d is
<7.0mV (1%).

23. Check Short Time Distortion
(1% or less)

a.

Connect the test equipment as shown in Fig.
4-9.

Set the TSG 273 test signal generator controls
for a 2T Pulse and Bar output.

Display CH A (PROGRAM INPUT signal).

Measure the amount of ringing, overshoot
and/or undershoot at the leading edge (first
1 us portion) of the 20T Bar. Make a note of
the amount and direction.

Display CH B1 (PROGRAM OUTPUT signal).

Again, measure the amount of ringing,
overshoot, and/or undershoot at the leading
edge (first 1 pus portion) of the 2T Bar. Make
a note of the amount and direction.

CHECK — that the difference between the
measurements noted in parts f and d of this
stepis< 7.0 mV (1%).

Display CH B2 (MONITOR output signal).

Again, measure the amount of ringing,
overshoot, and/or undershoot at the leading
edge (first 1 us portion) of the 2T Bar. Make
a note of the amount and direction of these
measurements.

CHECK — that the difference between the
measurements noted in parts i and d of this
stepis < 7.0 mV (1%).

24. Line Time Distortion
(0.5% or less)

a.

Connect the test equipment as shown in Fig.
4-9.

Set the TSG 273 test signal generator controls
for a 2T Pulse and Bar output.

Display CH A (PROGRAM INPUT signal).

25.
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Measure the amount of bar tilt from the
midpoint to just 1 us before the leading and
trailing edge of the bar. Make a note of the
amount and direction.

Display CH B1 (PROGRAM OUTPUT signal).

Again, measure the amount of bar tilt from the
midpoint to just 1 us before the leading and
trailing edge of the bar. Make a note of this
second measurement.

CHECK — that the difference between the
measurements noted in parts f and d of this
step is < 3.5 mV (0.5%).

Field Time Distortion
(0.5% or less)

a.

Connect the test equipment as shown in Fig.
4-9.

Set the TSG 273 test signal generator controls
for a 100% Flat Field output.

Set the Waveform monitor controls for a two
field display.

Display CH A (PROGRAM INPUT signal).

Measure the amount of tilt of the field square
wave. Note the amount.

Display CH B1 (PROGRAM OUTPUT signal).

Again, measure the amount of tilt of the field
square wave. Make a note of the second
measurement.

CHECK — that the difference between the
measurements noted in parts g and e is
<3.5mV (0.5%).

Display CH B2 (MONITOR Output signal).

Again, measure the amount of tilt of the 100%
Flat Field signal. Make a note of this
measurement.

CHECK — that the difference between the
measurements noted in parts j and e is
<3.5mV (0.5%).
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26. DC Drift with Clamp Off
(<10 mV from line 7 to line 8)

a.

d.

Display CH B1 (PROGRAM OUTPUT) on the
waveform monitor in 2 field full horizontal
magnification. Center the display on the PAL
pulse (Field 1, Line 7).

Set the voltage cursors to 10 mV separation
and then set them to track.

Adjust the voltage cursors so that they
surround the black level of the PAL Pulse.

CHECK — that the black level of line 8 (the
next line) is within the voltage cursors.

27. Dynamic Gain Error 10% - 90%
(0.5% of maximum)

a.

Connect the test equipment as shown in Fig.
4-9.

Set the TSG 273 test signal generator controls
for a fast bouncing, 100% Flat Field output.

Display CH A (PROGRAM INPUT signal).

Set the Waveform Monitor controls for a
2-Field display with the horizontal expanded
25X. Center the display so that opposite sides
of the bounce are visible.

Make a note of the signal amplitude after a
bounce occurs.

Display CH B1 (PROGRAM OUTPUT signal).

Make a note of the signal amplitude after a
bounce occurs.

CHECK — that the difference between part f
anddis < 0.5%.

Display CH B2 (MONITOR output signal).

Make a note of the signal amplitude after a
bounce occurs.

CHECK — that the difference between parts
jand dis < 0.5%.

VS 211 Service — Performance Checks &
Calibration Procedures
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Fig. 4-10.
Setup to check clamp switch points and
recovery time.

28. Clamp Switch and Recovery Time

(Switch points:
Fast-to-Medium = 30 to 40 dB S/N,
Medium-to-Siow = 20 to 30 dB S/N)

(Recovery Time:
Fast — Within 35.7 mV in 2 to 3 lines,
Medium — Within 35.7 mV in 10 to 30 lines,
Slow — Within 35.7 mV in 30 or more lines)

a. Connect the test equipment as shown in Fig.
4-10.

b. Setthe TSG13 for 0% Flat Field.
c. Putthe VS 211 is Bypass mode.

d. Set the noise generator to minimum
attenuation.
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Use the Signal-to-Noise measurement feature
of the 1781 Waveform Monitor to measure the
noise on the PROGRAM OUTPUT signal.

CHECK — that the SNR (Signal-to-Noise
Ratio) is > 40 dB.

Set the SNR on the waveform monitor to
40 dB. Adjust the attenuation on the noise
generator until the SNR is at 40 dB. Note the
value of the noise generator.

Set the SNR on the waveform monitor to
30 dB. Adjust the attenuation on the noise
generator until the SNR is at 30 dB. Note the
value of the noise generator.

Set the SNR on the waveform monitor to
20 dB. Adjust the attenuation on the noise
generator until the SNR is at 20 dB. Note the
value of the noise generator.

Take the VS 211 out of Bypass and return the
attenuation on the noise generator to
minimum.

Set the TSG13 test signal generator controls
for a dc bouncing, Flat Field output. Also set
the bouncing rate to fast by placing the jumper
for P148 in the 1-2 and 4-5 position on the
TSG13 Linearity Logic board (A40).

Set the Waveform Monitor controls for a
2-Field display with the vertical expanded 5X
and the horizontal expanded 25X.

Turn on the voltage cursors and set them to
track at 35 mV.
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CHECK — that, between 2 and 3 lines after a
bounce occurs, the blanking level out of the
VS 211 recovers to within 35 mV of its level
before the bounce.

Slowly increase the amount of white noise
inserted in the program signal until the VS 211
clamp switches to medium.

CHECK — that the amount of inserted noise
is between 40 dB and 30 dB (attenuation
values noted above) when the clamp switches
from fast to medium.

CHECK — that, between 10 and 30 lines after
a bounce occurs, the blanking level out of the
VS 211 recovers to within 35 mV of its level
before the bounce. Use the variable line
selector control on the Waveform Monitor to
aid in counting lines.

Increase the amount of inserted white noise
until the VS 211 switches from medium to
slow.

CHECK — that the amount of the insert noise
is between 30 dB and 20 dB (attenuation
values noted above) when the clamp switches
from medium to slow.

CHECK — that, in more than 30 lines after a
bounce occurs, the blanking level out of the
VS 211 recovers to within 35 mV of its level
before the bounce. Use the variable line
selector on the Waveform Monitor to aid in
counting the lines.
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Fig. 4-11. Setup to check hum rejection.

29. Hum Rejection

(32 dB or greater)

a. Connect the test equipment as shown in Fig.
4-11,

b. Setthe TSG13 test signal generator controls
for a 350 mV flat field output.

c. Putthe VS 211 in Bypass.

d. Set the Waveform Monitor controls for a
2-Field display.

e. Set the digital sweep generator SG502 for
350 mV of 50 Hz hum as viewed on the
waveform monitor.

f. Set the voltage cursors for the peak-to-peak
value of the hum. Put the waveform monitor's
voltage cursors in Relative Mode and set that
value as the 0 dB point.

g. Take the VS 211 out of Bypass.

VS 211 Service — Performance Checks &
Calibration Procedures

CHECK — using the voltage cursors, that the
hum on the field square wave display is
reduced to < 8.75 mV (232dB).
Magnification of the display enhances
measurement resolution.

TSG 273 (rear panei)

ANALOG TEST SIGNAL

= O®

o
C— o000 & 0o
) ooo0o0

VS 211 (rear panel)
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1781 (rear panel) n

)
5,

C
C
-
i

Fig. 4-12.

Setup to check the sync and burst insertion

accuracy.

30. Sync and Burst Insertion Amplitude
Accuracy
(x1.5 mV)

a.

Connect a full-field output from a test signal
generator to the VS 211 REFERENCE INPUT
LOOP-THROUGH and terminate the
REFERENCE OUTPUT loop-through
connector in 75 Q as shown in Fig. 4-12.

Enable sync and burst insertion by either
switching S5-5 on the Remote board to
position 1 or through the RC 211.

CHECK — that the sync pulse amplitude is
300.0 mV +1.5 mV using the waveform
monitor and its internal calibration signal.

CHECK — that the burst packet amplitude is
300.0 mV 1.5 mV using the waveform
monitor and its internal calibration signal.
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Disable the sync and burst insertion by either
switching S5-5 on the Remote board to
position 0 or through the RC 211.

BLACK ANALOG TEST SIGNAL

( TSG 273 (rear panel) )

= OO

[} l
D oo ) 00
[ s 0 00O

VS 211 (rear panel)

[nron]
.
oo}
0
= -

EJEJL"'}";—J

\_

Fig. 4-13.

Setup to check the frequency response and

differential gain and phase.

31. Frequency Response
(PROGRAM Output:

Flat to within 1% to 5.5 MHz.

MONITOR Output:

Flat to within 1% to 5.5 MHz Processing
Flat to within 10% to 5.5 MHz Bypassed.)

Attach the TSG 273 directly to the waveform
monitor (CH B1 input) and loop it through to
the PROGRAM INPUT as shown in Fig. 4-13.

Set the TSG 273 to output the Line Sweep
signal.
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Zero the Proc Amps (momentarily set S7-1 on
the Remote board to position 1).

Display CH B1 (PROGRAM INPUT) on the
waveform monitor.

Measure the flatness of the signal and make
a note of the direction and amount of the error.

Display CH B2 (PROGRAM OUTPUT signal).

Measure the flatness of the Line Sweep
signal. Note the amount and direction of any
error.

Subtract the amount noted in part e from that
in part g.

CHECK — that the difference is flat within 1%
(€7 mV) to 5.5 MHz.

Switch the Waveform Monitor display to show
CH B3 (MONITOR Output).

Measure the flatness of the Line Sweep
signal. Note the amount and direction of any
error.

Subtract the amount noted in part e from that
in part k.

. CHECK — that the difference is flat within 1%

(€7 mV)to 5.5 MHz.

Switch the VS 211 into Bypass.

Measure the flatness of the Line Sweep
signal. Note the amount and direction of any

error.

Subtract the amount noted in part e from that
in part o.

CHECK — that the difference is flat within
10% (< 70 mV) to 5.5 MHz.

Take the VS 211 out of Bypass.
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32. Program and Monitor Output Differential i. CHECK — that the difference in the

Gain and Phase differential gain measurements is < 1% and
(Program Output: the difference of the differential phase

Within 1% or less Differential Gain measurement is < 1°.

Within 1° or less Differential Phase)
(Monitor Output Normal Operation : j. Display CH B3 (MONITOR output).

Within 1% or less Differential Gain

Within 1° or less Differential Phase k. Note the amount and direction of the
(Monitor Output in Bypass Mode : differential gain and phase.

Within 3% or less Differential Gain

Within 3° or less Differential Phase.) I.  Subtract the amount noted in part k from the

amount noted in part e.
a. Connect the test equipment as shown in Fig.

4-13. m. CHECK — that the difference in the
differential gain measurements is < 1% and
b. Setthe TSG 273 for a Modulated Ramp. the difference of the differential phase

measurement is < 1°.
c. Display CH B1 (PROGRAM INPUT).
n. Putthe VS 211 into Bypass.
d. Set the 1781 controls for differential gain and
phase measurements. o. Note the amount and direction of the
differential gain and phase.
e. Note the amount and direction of the
differential gain and phase. p. Subtract the amount noted in part o from the
amount noted in part e.
f. Display CH B2 (PROGRAM OUTPUT).
q. CHECK — that the difference in the
g. Note the amount and direction of the differential gain measurements is < 3% and
differential gain and phase. the difference of the differential phase
measurement is < 3°.
h. Subtract the amount noted in part g from the
amount noted in part e. r. Take the VS 211 out of Bypass mode.
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Fig. 4-14.

Setup to check the SC/H Phase detection of the PROGRAM.

33. Color Field Detection Based on SC/H Phase
(0° +40°)

a.

Connect the test equipment as shown in Fig.
4-14,

Put the waveform monitor in line select mode
and display 2 of 8 fields.

Set the vectorscope for external phase
reference. Use the vectorscope phase control
to set the burst vectors to a convenient
reference point.

Connect the oscilloscope’s CH 1 to the
Controller board’s U21 pin 19.

Trigger the oscilloscope from CH 2 and put it
in the add mode. Display one transition.

Enable the SPG12 front panel phase control.

g. Move the TSG 273's ANALOG TEST SIGNAL

tothe VS 211's PROGRAM INPUT. Move the
1411’s BLACK BURST to the VS 211’s
REFERENCE.

Use the 1411 Phase Control to move the
reference vector 90° past the reference
position. At some point between 0° and 90°
the VS 211 will switch color fields. This color
field switching is indicated by a sudden shift
or jump of the waveform on the oscilloscope’s
display. (The change is very subtle and looks
like a quick burst of noise.) To shift back to
the original color field, the burst vector must
be rotated counterclockwise past the 90°
position, but not past the 180° position.

CHECK — that as the 1411 Subcarrier Phase
Control is used to move the vector, the VS 211
switches color fields when the vector is 10° to
40° past the 90° and 270° positions.
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j.-  Return the 1411 Phase Control to the default ~ 34. Signal-to-Noise Ratio

position (reestablish the reference). (> 60 dB to 5.5 MHz)

k. Move the oscilloscope probe to U5 pin 4 on a. Connect the test equipment as shown in Fig.
the Controller board. 4-15.

I.  Swap the VS 211’s PROGRAM INPUT and b. Attach the 6.0 MHz low-pass filter between the
REFERENCE signals. (Move the TSG 273'’s PROGRAM OUTPUT of the VS 211 and the
ANALOG TEST SIGNAL to the VS 2171’s CH A input of the waveform monitor.
REFERENCE. Move the 1411’s BLACK
BURST to the VS 211’'s PROGRAM INPUT.) c. Select 0% Flat Field for the TSG 273.

m. CHECK — that as the 1411 Subcarrier Phase d. Putthe VS 211 in Bypass.

Control is used to move the vector, the VS 211

switches color fields when the vector is 10° to e. Using the Signal-to-Noise measurement

40° past the 90° and 270° positions. feature of the 1781 waveform monitor, check
the S/N of the input signal. It must be > 60 dB.

n. Return the 1411 Phase Control to the default (If the S/N is < 60 dB, a different signal source
position. must be found in order to perform this check.)

f. Take the VS 211 out of Bypass.
1411 (wont pane))
l-;- = ® Measure the S/N of the PROGRAM output.

BLACK 9 h. CHECK — that the Signal-to-Noise ratio is
1781 (rear panel) > 60 dB.
D [ uign} I]
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Fig. 4-15.
Setup to check the Signal-to-Noise Ratio.
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i. Display CH A (VS 211 PROGRAM output) on
TSG 273 (reer pane)) ANALOG the waveform monitor.
SO0 oM
'T::_-s_': } oo —ﬁ j. Using the voltage cursors measure the
) amplitude of any noise on the Black Burst
A A 1O T siGNAL signal (not including sync and burst).
1781 cHB2 AU PN — ' k. CHECK — that the voltage level is > 30 dB
D v ‘eu sit‘ﬂ down from the reference.
EXE
D o = oo oo I %ML
TSG 273 (rear panel) .
) =00 <=l
VS 211 (reer panel) o { 000
mmé‘g@“:' Lrx (17 CHB2 CHB1
== 1781 CH B2 )
MONITOR
D Uiutkg‘ 0
Fig. 4-16. D W REF {
Setup to check the Isolation (in Operating 1T °°|°)°
mode). J l
35. Isolation, Program from Monitor

(> 30 dB operating)

a.

b.

Set-up the equipment as shown in Fig. 4-16.

Display CH B2 and note any noise on the
PROGRAM Input signal.

Select the Line Sweep signal from the
TSG 273.

Display CH B1 (TSG 273 ANALOG TEST
SIGNAL) on the waveform monitor.

Set the voltage cursors to the peak-to-peak
amplitude of the signal (not including sync and
burst).

Put the voltage cursors in Relative Mode and
set the peaks as the 0 dB reference point.

Disconnect the TSG 273's ANALOG TEST
SIGNAL from the waveform monitor.

Connect the MONITOR output to the TSG 273
ANALOG TEST SIGNAL output.

PROGRAM
J INPUT

Fig. 4-17.

Setup used to check the Isolation (in Bypass

Mode) and Crosstalk.

36. Isolation, Program from Monitor
(> 60 dB Bypassed)

a.

b.

Set-up the equipment as shown in Fig. 4-17.

Select the Line Sweep signal from the
TSG 273.

Set the 1781 voltage cursors to the
peak-to-peak value of the Line Sweep signal
(disregard sync and burst).

Put the voltage cursors in Relative Mode and
set this value as the 0 dB point.
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Using the RC 211, do an 8 field FREEZE.

Select the 0% Flat Field signal from the
TSG 273.

Put the VS 211 in Bypass. (The PROGRAM
output should be 0% Flat Field and the
MONITOR Output should be Line Sweep.)

Using the voltage cursors, measure the
amplitude of the PROGRAM OUTPUT signal
(disregard sync and burst).

CHECK — that any noise on the PROGRAM
output is 60 dB down from the established
reference.

VS 211 Service — Performance Checks &
Calibration Procedures

Set the 1781 voltage cursors to the
peak-to-peak value of the Line Sweep signal
(disregard sync and burst).

Put the voltage cursors in Relative Mode and
set this value as the 0 dB point.

Select the 0% Flat Field from the TSG 273.
Set the RC 211 for an 8 field freeze.

Reselect the Line Sweep signal from the
TSG 273.

Using the voltage cursors, measure the
relative peak-to-peak amplitude of the
PROGRAM OUTPUT signal (disregarding

37. Input/Output Crosstalk sync and burst).

(-70 dB to 2 MHz

-60 dB to 5.5 MHz) i. CHECK — that the amplitude is at least 70 dB
down to 2 MHz and 60 dB down to 5.5 MHz.

a. Set-up the equipment as shown in Fig. 4-17.

b. Select the Line Sweep signal from the
TSG 273.
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DIGITAL VIDEO
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Fig. 4-18. Setup to check the Composite Digital clock.

38. Composite Digital Video Clock Amplitude,

Rise, and Fall Times

Table 4-3. Oscilloscope setup.

a. Connect the digital output termination fixture Vertical (7A13) Time Base (7B53A)
(see Fig. 4-19) to the Composite Digital
output. + Input DC Slope —
— Input DC Mode Auto
LsSB MSB

\T BAO1234567 CLK Volts/Div | 200mV | Coupling AC

73, o of BW Full Source EXT
NN e T
________ Mag 10X

Fig. 4-19. Digital Termination.
(Resistors values are 110 Q.)

b. Connect a 10X probe from the oscilloscope
CH A input to the CLK connection on the
termination fixture and another 10X probe
from the CH B input to the LSB connection.
Make sure to ground each of the probes. (See
Fig. 4-18.)

c. Set the controlls according to Table 43-:

d. Trigger the oscilloscope from the CH B input
(LSB signal).

e. CHECK — that the waveform amplitudes are
between 0.8 and 2.0 Vp-p.

f. Use the oscilloscope Vertical Var control to
adjust the waveforms for a display that is five
divisions in height.

g. CHECK — that the waveform rise and fall
times are < 5 ns, measured between 20% and
80%.

h. Return the Volt/Div to the CAL position.



070-8164-00

39. Digital Video Clock to Data Timing

a.

Select the Luminance Ramp from the
TSG 273.

Center the clock waveform vertically, and set
the midpoint of its rising edge at a convenient
reference at the right hand side of the screen.

Overlay the CLK and LSB waveforms.

CHECK — that the CLK rising edge follows
the LSB data crossover point by 35 15 ns.

Move the CH B probe to the other data lines.
CHECK — that the crossover points for the

remaining data pairs occur at the same time
as the LSB crossover point within 5 ns.

VS 211 Service — Performance Checks &
Calibration Procedures

40. Composite Digital Video Output Data

a.

Use the same equipment setup as in the
previous steps.

Reconnect the LSB to CH B.

CHECK — that the CLK and the LSB signal
has the same number of transitions.

Move the CH B probe to the LSB + 1 signal.

CHECK — that the LSB + 1 signal has 1/2 the
number of transitions as the CLK signal.

Continue to move the probe to the other data
lines.

CHECK — that with each data bit the number
of clock cycles need to match the data
transitions doubles.
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RETURN LOSS
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SG503
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Fig. 4-20. Setup to measure return loss.

41. Return Loss Basic Setup
a. Connect the equipment as shown is Fig. 4-20.

b. Set the controls according to the following
Table:
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Table 4-4. Equipment Setup for

Return Loss Check.

OSCILLOSCOPE
Vertical Mode Left
Trig Source Left
COMPARATOR (7A13)
+ Input DC
- Input DC
Bandwidth Full
Volt/Div 50 mV
SPECTRUM ANALYZER
Freq Start 0 MHz
Freq Stop 10 MHz
Ref Level -10dB
Display Mode 10 dB/Div
Freq Span/Div 1 MHz
Resolution 300 kHz
Video Filter ON
SINE WAVE GENERATOR
Amplitude 500 mV
Frequency 5.5 MHz
NOTE

If a 2710 is not available, a

TEKTRONIX 7L12 or 7L 13 Spectrum
Analyzer installed in a 7603
Oscilloscope mainframe can be used
with the 7A13 to check return loss.
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C.

With both precision terminators connected,
adjust the Return Loss Bridge to null the
5.5 MHz response displayed on the spectrum
analyzer.

Remove the terminator from the UNKNOWN
cable.

Place the peak of the displayed 5.5 MHz
response at the top line of the graticule by
choosing the "marker reference level" from the
MKR/FREQ menu of the 2710.

NOTE
All return loss measurements will be
measured in dB from this reference
level.

42. REFERENCE LOOP THROUGH:
(40 dB or more to 5.5 MHz operating)

a.

Connect the precision terminator to one of the
reference loop through inputs.

Connect the UNKNOWN cable to the other
input.

CHECK — that the return loss is 40 dB (4
major divisions) as the SG503 frequency is
varied between 5.5 MHz and 500 kHz.

43. MONITOR Output:
(40 dB or more to 5.5 MHz operating)

a.

Select diagnostic 08 on the Controller board
and press the reset button.

Connect the UNKNOWN cable to the
MONITOR input.

VS 211 Service — Performance Checks &
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CHECK — that the return loss is 40 dB (4
major divisions) as the SG503 is varied from
5.5 MHz to 500 kHz.

44. PROGRAM OUTPUT:
(40 dB or more to 5.5 MHz operating)

45,

a.

Connect the UNKNOWN cable to the
PROGRAM OUTPUT.

CHECK — that the return loss is 40 dB (4
major divisions) as the SG503 is varied from
5.5 MHz to 500 kHz.

Return the diagnostic switch on the Controller
board to position 0 and press the RESET
button.

PROGRAM INPUT:
(46 dB or more to 5.5 MHz Operating,
40 dB or more to 5.5 MHz Bypassed)

a.

Put the VS 211 in Bypass and place the
75 Q precision resistor on the PROGRAM
OUTPUT.

Connect the UNKNOWN cable to the
PROGRAM INPUT.

CHECK — that the return loss from the
PROGRAM INPUT is 46 dB as the SG503 is
varied from 5.5 MHz to 500 kHz.

CHECK — that the return loss from the
PROGRAM INPUT is 40 dB as the SG503 is
varied from 5.5 MHz to 500 kHz.

Take the VS 211 out of Bypass.
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VS 211 Service — Performance Check &
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Calibration Procedure

Short Form Procedure

Power Supply

1.

Power Supply Error Amplifier Adjustment —
R29

ADC Board

2.

ADC Reference Voltages

(+VREF, 34REF, 2REF, V4REF) — R19, R12,
R13, and R118

Input Loss Compensator — R173

ADC VCO Adjustment — C90

Clamp DC Level and Input Gain (no RC 211)
— R68 and R166

Clamp DC Level and Input Gain (RC 211) —
R68 and R177

Input Frequency Response — L7, L8, L9, L10,
L11,L12, & L13

Group Delay — L10, L11, L12, & L13

9.

10.

11,

12.

13.

14.

15.

16.

Clamp Loop Response — R69

DAC Board

DAC Board Oscillator Frequency — C46
DAC Reference Voltage — R92

Output Loss Compensation — R144
Output Gain — R115

Sin(x)/x Correction — C87

Output Frequency Response — L3, L4, L5, L6,
L7,L10, & L11

Group Delay — L6, L10, L5, and L11

RETURN LOSS

17.

Return Loss Adjustment for PROGRAM
OUTPUT and MONITOR — C20 & C21
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Long Form Procedure

Power Supply b. Connect the DMM as shown in Fig. 4-22.

c. Adjust R29for +5.000 V atthe + 5 V test point

NOTE
th ,
The Power Supply adjustment is not on the Extender board

part of the normal calibration

procedure. Only perform when the DIGITAL MULTIMETER
voltages are out of spec. :

| WARNING I VS 211 molE B B
top view ™BE "

High voltages are on the Power
Supply and Lower I/O boards. Do L 4 1
not service alone. Only qualified GROUND
technicians should perform this
adjustment.

VS 211

6:1%“ “’@ D&)
NALOG

TSG 273 TEST SGNAL Fig. 4-22. Setup to adjust the +5 V supply.

= ®® = o000 oo
O oooo

Fig. 4-21.
Setup providing load to the VS 211 for
adjusting the Power Supply.

1. Power Supply Error Amplifier Adjustment —
R29

a. Set upthe VS 211 with a PROGRAM INPUT
and REFERENCE signal as shown in Fig.
4-21.
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ADC Board

NOTE
Remove the top cover instead of
using the extender board for more
accurate ADC board adjustments.

VS 211 Service — Performance Check &
Calibration Procedure

DIGITAL MULTIMETER

GROUND

ATTACH PROBE
AS CALLED FOR VS 211

IN THE PROCEDURE
!"c’p‘f] é- 5;
B =IO e )
Fig. 4-23.

Setup to adjust the ADC reference voltages.

2. ADC Reference Voltages
(+VREF, 34REF,2REF, 4REF) — R19, R12,
R13, and R118

a. Connect the test equipment as shown in Fig.
4-23.

b. Connect the probe to TP14 (+1.75 V).

c. Adjust R19, using the DMM, for +1.75 V at
TP14.

d. Connect the probe to TP10.

e. Using the DMM, adjust R12 for +0.875 V.
f. Connect the probe to TP11.

g. Using the DMM, adjust R13for 0.0 V.

h. Connect the probe to TP12.

i. Using the DMM, adjust R118 for -0.875 V.

ANALOG
TEST SIGNAL
TSG 273 (rear panel) ‘ ‘
© BLACK l
— O S oop doo
O $ooo
CONNECT TO J16
ON THE ADC BOARD

VS 211

0®§..i.. = E%j—-/

oo
0o

nooao
Or

oo oo
oD oo

oooo
oD o0oo © ) -] o ¢ 0 O
1781 (front panel)

Fig. 4-24. Setup to adjust the input DC level
(R173).

Input Loss Compensator — R173

a. Connect the test equipment as shown in Fig.
4-24.

b. Set the TSG 273 to output a 0% Flat Field
signal.

¢. Move J3 to pins 3-4, to disable the rest of the
input circuitry.

d. Connect probe or cable to J16 and to the
waveform monitor.

e. Display the burst at 5X magnification.

f.  Put the waveform monitor in WFM + CAL and
adjust the CAL for 300 mV.

g. Adjust R173 for a 300 mVp.p burst.
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Counter/Timer

o
RATIO AB H H 107 AvGS
OppO

o

CONNECT PROBE AS
DIRECTED IN THE
PROCEDURES

==&
=

()= SYF T
VS 211
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A

Fig. 4-25. Setup to adjust the ADC frequency.
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ADC VCO Adjustment — C90

a.

b.

Connect the equipment as shown in Fig. 4-25.

Move jumper J12 to the 2-3 position and move
jumper J11 to the 1-3 position.

Attach the probe to U55 pin 1 as shown in Fig.
4-26.

Adjust C90 (front edge of the ADC board) for
17.734475 MHz.

Return jumper J12 to the 1-2 position and J11
to the 2-3 position.

MOVE THESE JUMPERS

ADJUST C90 HERE
e——

ATTACH PROBE HERE

Fig. 4-26. Location of U55 and placement of probe.
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V§_ 211
®= “é@ = A&
Tl o= S Ve
oc H
TSG 273 TESTSIGNAL
=00 & ool oo
D ooo0o ANALOG
TSG 273 TESTSIGNAL =\
=
Fig. 4-27. = O e e eee
Setup to adjust the ADC clamp level and the

input gain, if NOT using an RC 211.

Fig. 4-28.
Setup to adjust the ADC clamp DC level and
Input Gain if using an RC 211.

5. Clamp DC Level and Input Gain (no RC 211)
— R68 and R166

a. Connect the equipment as shown in Fig. 4-27. 6. Clamp DC Level and Input Gain (RC 211) —

b. Setthe ADC board Diagnostic Switch (S2) to R68 and R177
5" a. Connect the equipment as shown in Fig. 4-28.
c. Press the RESET button (S1). This puts the

VS 211 in Diagnostic mode. b. Give control of the VS 211 to the RC 211 by

setting S7-6, on the Remote board, to 1.

d. Adjust R68 until the far right LED on the edge . . .
of the circuit board comes on. Continue to ¢ gg ;:‘? (I~np712 C)Eam to midrange using the
adjust until the LED is as bright as possible. = oh

d. Set the ADC board Diagnostic Switch (S2) to

© ceceeee [mm [ADC | "
e. Check that jumper J1 is in the 2-3 position. e. Press the RESET button (S1). This puts the
(Give local control to the Input Gain.) VS 211 in Diagnostic mode.
f.  Adjust R68 until the far right LED on the edge
© mﬁ@ of the circuit board comes on. Continue to
. adjust until the LED is as bright as possible.

f. Adjust R166 (Input Gain) to light the second

from the right LED. Continue adjusting until it
. . . Q VYV
is as bright as possible. _ 0000000 [ ADC
g. Go back and adjust R68 to tumn both LEDs on g. Check that jumper J1 is in the 1-2 position.
and off together. Leave it adjusted so that (Give remote control to the Input Gain.)

both LEDs are as bright as possible.

h. Return the Diagnostic Switch (S2) to the "0" . © ' [ﬁ ADC I
position. h. Adjust R177 (Remote Gain Calibration) to light

. the second from the right LED. Continue
i Press the RESET buttqn (S1) to return the adjusting until it is as bright as possible.
VS 211 to normal operation.
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Go back and adjust R68 to turn both LEDs on
and off together. Leave it adjusted so that
both LEDs are as bright as possible.

Return the Diagnostic Switch (S2) to the "0"
position.

Press the RESET button (S1) to return the
VS 211 to normal operation.

Return J1 to the 2-3 position (give gain control

CONNECT TO J15 ON THE ADC BOARD

back to the ADC board).
EANSTAL(;:?GNAL
TSG 273 (rear panel)
= @@ é Boube l oo

VS 211 (rear panel) w

iy

J

1781 (roar panel) A)a
D v Uiénq%m D
D -] o0—0 (-2 ) o O I

Fig. 4-29. Setup to adjust the ADC frequency

response.

NOTE
The following inductors are factory
set. Only make these adjustments if
the instrument is out of spec.

7.
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NOTE

Steps 7 and 8 are interactive. Repeat
both steps, in order, until satisfactory
results are obtained.

Input Frequency Response — L7, L8, L9,
L10, L11,L12, and L13

a. Connect the test equipment as shown in Fig.
4-29.

b. Select Line Sweep from the TSG 273.
c. Move J4 to disable the rest of the ADC board.
d. Connect the waveform monitor to J15.

e. Adjustl7,L8,L9,L10,L11,L12, and L13 for
as flat a frequency as possible.

Group Delay — L10,L11,L12, & L13
a. Select Multipulse from the TSG 273.

b. Adjust L10, L11, L12, and L13 so that the
bottom of each pulse is as flat as possible.

c. Re-select Line Sweep from the TSG 273.

d. CHECK — that the frequency response is still
as flat as possible.

e. If the frequency response is no longer flat go
back and repeat Step 5.

f.  When both frequency response and group
delay are within spec, move J4 back to the 1-2
position.
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DAC Board
Counter/Timer
4l
RATIO AB 107 AVGS
P 6 wwy
88 ..___<
A T G
CONNECT PROBE AS
DIRECTED IN THE
PROCEDURES
T — g_\
]
o &' S Sy
| 3 | ([ TT )
VS 211

Fig. 4-30. Setup to adjust the Clamp Loop

9. Clamp Loop Response — R69
a. Set up the equipment as shown in Fig. 4-30.
b. Attach the waveform monitor to J14.

c. Setthe TSG13 for 0 mV Flat Field with a fast
dc bouncing rate.

d. Adjust the waveform monitor for a two-field
display, with the horizontal magnification set
to display a 100% to 0% transition.

e. Adjust R69 for the least amount of ringing on
the transition. (A small amount of overshoot is
preferred to undershoot.)

Fig. 4-31. Setup to adjust the DAC frequency.

10. DAC Board Oscillator Frequency — C46
a. Setup the equipment as shown in Fig. 4-31.
b. Move jumper J7 to the 1-3 position.
c. Attach the probe to R58 as shown in Fig. 4-32.

d. Adjust C46 (located on the front edge of the
DAC board) for 17.734475 MHz.

e. Return jumper J7 to the 2-3 position.

MOVE THIS JUMPER

—Jig ohif PROBE
) ¢f/ HERE ADJUST C46 HERE

——

Fig. 4-32. Location of R58 and placement of
the probe.



VS 211 Service — Performance Check & 070-8164-00
Calibration Procedure

DIGITAL MULTIMETER TSG 273 (rear panel)
= D S cop 6 00
%‘ﬁ&n&% [ b 0 0 O

VS 211 (rear panel) ,‘:}3&”—

GROUND | i f ’ 57
Ty
ATTACH PROBE —

AS CALLED FOR
IN THE PROCEDURE VS 211 1781 (rear panel)

DUUL D (RS znzi*m* D
[:‘j 33 D o o—o ZS?TE:MO I

Fig. 4-33. Setup to adjust the DAC reference Fig. 4-34. Setup t°;;’n‘f“ the DC level and

voltage.

.

12. Output Loss Compensation — R144
11. DAC Reference Voltage — R92

] ] a. Connect the equipment as shown in Fig. 4-34.
a. Connect the equipment as shown in Fig. 4-33.

b. Enable the COMPOSITE DIGITAL INPUT by

b. Connect the probe to TP12. setting S4-5, on the Remote board, to 1.

c. Adjust R92 for a +1.000 V reading on the c. Zerothe PROC AMPs (S7-1 on the Remote
DMM. board to position 1) and disable them (S7-2 on

the Remote board to position 1).
NOTE

Steps 12 and 13 are interactive. They d. Select 0% Flat Field from the TSG 273.
should be repeated in sequence until ) o
satisfactory results are obtained. e. Display the burst at 5X magnification.

f.  Put the Waveform Monitor in WFM + CAL and
adjust the CAL for 300 mV.

g. Adjust R144, so the burst is 300 mVp-p.
13. Output Gain — R115

a. Keep the same setup used in the previous
procedure.

b. Place the waveform monitor in WFM+CAL
mode.
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c. Select 100% Flat Field from the TSG 273.
d. Adjust R114, using the internal calibration
signal, so the signal is 1.000 Vp.p.
e. CHECK — that the value of the 0% Flat Field

signal remains at 0.00 V and the burst is still
300 mVp-p.

If the waveform no longer has a 0.0 V¢ level
or the burst is not at 300 mVp.p, repeat steps
12 and 13 in sequence until the waveform has
1.00 Vp-p amplitude, 0 V setup level, and
300 mVp-p burst.

NOTE
Steps 14, 15, and 16 are interactive.
Repeat them in sequence until the
best possible result is obtained.

14. Sin x/x Correction — C87

a.

Use the same equipment setup as the
previous procedures.

Put the waveform monitor in WFM+CAL mode
with the CAL set at 300 mV.

Display the burst so it fills the whole screen.

VS 211 Service — Performance Check &
Calibration Procedure

d. Adjust C87 so that the burst is 300 mVp.p,

using the calibration signal.

15. Output Frequency Response — L3, L4, L5,
L6,L7,L10, & L11

a. Select Line Sweep signal from the TSG 273.

b.

Adjust L3, L4, L5,L6,L7,L10, & L11 for as flat
a frequency response as possible,

16. Group Delay — L6, L10, L5, and L11

a.

b.

Select Multipulse from the TSG 273.

Adjust L5, L6, L10, and L11 to flatten the
bottoms of the pulses as much as possible.

CHECK — that the burst is still 300 mVp-p.

CHECK — that the frequency response is still
as flat as possible, using the Line Sweep
signal.

If any of the checks fail repeat steps 14, 15,
and 16 until the best possible response is
obtained.
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RETURN LOSS

T™ 503
SG503
50 M Verical
— Sigha
0 o]
50Q Cable —|
50Q to 75Q j B¢
Minimum Loss Z BLOCK
Attenuator
“SUNKNOWN ™ Known —.J
50Q Cable ===
75Q Precision
/ TERMs g Spectrum Analyzer (2710)

VS 211 (rear panel)

EJD ) ;
&°J"'—_—" ¢ ¢ TTJ

Fig. 4-35. Setup to measure return loss.

NOTE
These adjusts are not part of the
normal calibration procedure. They
are only to be made if the instrument
is found to be out of spec.

17. Return Loss Adjustment for PROGRAM
OUTPUT and MONITOR — C20 & C21

a. Connect the equipment as shown is Fig. 4-20.

b. Set the controls according to the following
Table:
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Table 4-5. Equipment Setup for

Return Loss Cal.

OSCILLOSCOPE
Vertical Mode Left
Trig Source Left
COMPARATOR
+ Input DC
- Input DC
Bandwidth Full
Volt/Div 50 mV
SPECTRUM ANALYZER
Freq Start 0 MHz
Freq Stop 10 MHz
Ref Level -10dB
Display Mode 10 dB/Div
Freq Span/Div 1 MHz
Resolution 300 kHz
Video Filter ON
SINE WAVE GENERATOR
Amplitude 500 mV
Frequency 5.5 MHz
NOTE

If a 2710 is not available, a
TEKTRONIX 7L12 or 7L 13 Spectrum
Analyzer installed in a 7603
Oscilloscope mainframe can be used
with the 7A13 to check return loss.

With both precision terminators connected,
adjust the Return Loss Bridge to null the
5.5 MHz response displayed on the spectrum

analyzer.
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Remove the terminator from the UNKNOWN
cable.

Place the peak of the displayed 5.5 MHz
response at the top line of the graticule by
choosing the "marker reference level” from the
MKR/FREQ menu of the 2710.

NOTE
All return loss measurements will be
measured in dB from this reference
level.

Put the VS 211 in Bypass and select
diagnostic "8" on the Controller board.

Press the RESET switch on the Controller
board.

Connect the UNKNOWN cable to the
MONITOR input and connect a 75 Q
termination to the PROGRAM OUTPUT.

VS 211 Service — Performance Check &
Calibration Procedure

CHECK — that the return loss is > 40 dB (4
major divisions) as the SG503 is varied from
5.5 MHz to 500 kHz.

If the return loss for the MONITOR is found out
of spec, adjust C21 (access under the
instrument) on the Lower I/O board until the
return loss is 40 dB.

Connect the UNKNOWN cable to the
PROGRAM OUTPUT and the termination to
the MONITOR output.

CHECK — that the return loss is > 40 dB (4
major divisions) as the SG503 is varied from
5.5 MHz to 500 kHz.

. If the return loss for the PROGRAM OUTPUT

is found out of spec, adjust C20 (access under
the instrument) on the Lower 1/O board until
the return loss is 40 dB.

Take the VS 211 out of Bypass and return the
diagnostic switch on the Controller board to
position "0".






SECTION 5
TROUBLESHOOTING

The VS 211 Synchronizer contains a self
diagnostic system to monitor the program video signal,
reference signal, and general instrument operation.
Non-standard conditions are flagged by the front panel
SYSTEM STATUS indicator.

When the SYSTEM STATUS indicator is blinking,
one or more of the internal red diagnostic indicators
will be on. The internal indicators are located behind
the front panel on the front edge of the circuit board
assemblies. The indicator positions are shown in Fig.
5-1,

UNLOCK
HOLD / ACQUIRE
PROGRAM ABSENT

NOISE
ADC OVER RANGE

This section describes functions represented by
the diagnostic indicators when the VS 211 is in both
the normal, operational mode and diagnostic mode.
By using this information and checking possible
external causes, a decision can be made as to whether
the instrument is faulty or the problem is external. If
the VS 211 is faulty, the diagnostic routines can then
be used to determine the faulty assembly. Then either
Tektronix board exchange service can swap boards
or, if preferred, the board can be serviced in-house with
help from the Theory of Operation and the Schematics.

PROGRAM BURST ABSENT

IMEMORY:-

; ADC |.

[FE[EEEE

DAC |

3 72 g T Py
o=
a AAA AN

| REFERENCE BURST ABSENT

REFERENCE ABSENT
HOLD / ACQUIRE
UNLOCK

OVER TEMPERATURE

BYPASS

Fig. 5-1. Location of the Diagnostic Indicators.
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DIAGNOSTIC INDICATORS
(NORMAL OPERATION)

FRONT PANEL (See Fig. 5-2)

Fig. 5-2. Location of the front panel
indicators.

POWER -- A green LED indicates ac power is
applied and the +5 V supply is operating (normal
condition).

SYSTEM STATUS — A red flashing LED indicates
an abnormal signal or circuit condition within the
instrument. Refer to the LEDs on the front of circuit
board assemblies for additional diagnostic
information.

ADC

Table 5-1 lists the meanings of the Diagnostic
Indicators when the VS 211 is in normal operation.
See Fig. 5-3 for the location of the Diagnostic
Indicators.

7

ol e

0000000¢
Y\ NP NV, N\ S

ADC

Fig. 5-3. The Diagnostic Indicators on the ADC
board.
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Table 5-1.

Meaning of the Diagnostic Indicators on the ADC
board when the VS 211 is in Operational Mode.

DIAG
LED

INDICATION

7

Unlock

Indicates that burst is present
and the input clock is not
locked to the incoming burst.

Program
Acquire

Indicates the VS 211 is
attempting to acquire a lock on
sync but has not been able to
doiit.

Program
Absent

Indicates that the instrument is
not receiving a PROGRAM
INPUT signal.

Program
Burst Absent

Indicates the incoming
PROGRAM signal either does
not have a burst or it is
attenuated by >12 dB.

Noise

Indicates noise on the
PROGRAM INPUT signal
exceeds the signal to noise
ratio detection level (24 dB
S/N). The VS 211
automatically inserts clean
sync & burst when the noise
threshold is exceeded.

ADC Over
Range

Indicates the input signal is too
large for the ADC to properly
process.
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DAC

Table 5-2 lists the indicators for the DAC board and
their meanings. See Fig. 5-4 for the location of the
Diagnostic Indicators.

® PV VYV VVYVUrS
c AAAANAANAAANA DAC
Fig. 5-4.
Location of the Diagnostic Indicators on the
DAC board.
Table 5-2.

The indicators for the DAC board and their
meanings (in Operational mode).

DIAG INDICATION
LED
7 Unlock [Indicates burst is present and

the input clock is not locked to
the incoming burst.

Indicates the VS 211 is
attempting to acquire a lock on
sync on the REFERENCE
signal but has not been able to
doit.

6 Reference
Acquire

Indicates that there is no valid
signal at the reference input or
that it is severely attenuated.

5 Reference
Absent

4 Reference |Indicates the incoming

Burst REFERENCE signal either
Absent [does not have a burst or it is
attenuated by 6 to 12 dB.
CONTROLLER

Table 5-3 lists the meaning of the Controller board’s
Diagnostic LEDs when the instrument is set for normal
operation. Other LEDs may light if a non-standard
condition exists. An example is: if COMPOSITE

VS 211 Service — Troubleshooting

DIGITAL INPUT is selected and there is no signal at
the COMPOSITE DIGITAL INPUT, then CONT ERR
(6), BYPASS (4), and 3 light. In general, LED 7 is a
Memory Error, LED 6 is a Controller Error, and LED 5
is a Remote Communications Error. For more
information on the other LEDs or the Diagnostics see
"Controller Board Diagnostics" later in this
section. Fig. 5-5 shows the location of the Diagnostic
Indicators.

7, 4 0

s [ j—

Fig. 5-5.
Location of the Controller board Diagnostic
Indicators.

Table 5-3.
The meaning of the Controller board’s
Diagnostic LEDs when the instrument is set for
normal operation.

DIAG INDICATION
LED

7 MEM ERR |Memory Error

6 CONT ERR |[Controller Error

5 REM ERR |Remote Communications
Error

4 BYPASS |Indicates the VS 211 isin
BYPASS mode.

0 0 OVER TEMPERATURE
Internal temperature is
> 70°C

REMOTE

The Remote board does have Power-up
diagnostics so an error LED could be lit on Power-up,
but these are not run continuously. For more
information, see the Diagnostic Routines section.
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DIAGNOSTIC ROUTINES

The VS 211 has built in diagnostic routines to aid
the user in troubleshooting the instrument. These
diagnostics can be used if the instrument is performing
below par or one of the Diagnostic LEDs has come on,
indicating a failure.

DAC BOARD

Overview

The VS 211 DAC diagnostics are split into two
levels: the Power-up diagnostics and the User
diagnostics. The Power-up diagnostics are executed
each time power is cycled to the instrument or the
microprocessor is reset. If the tests are successfully
passed then the operation of the software continues
on to normal instrument operation (i.e. remote control
service routines and genlocking). If the tests fail, then
the software turns on front panel LEDs and continues
running diagnostic routines.

Power-Up Diagnostics

The Power-Up diagnostics are a set of routines that
the processor runs to verify that the processor kernel
is functional. It verifies that the microprocessor RAM,
the genlock sample RAM, the Arctangent EPROM, the
CTC, and the NVRAM are functional.

A description of each of the Power-up diagnostics
can be found in the descriptions of the User
diagnostics. Power-up diagnostics are selected by
setting S1 to position 0 (default) and resetting the
microprocessor (pressing S2, the RESET button) or
cycling the power.

User Diagnostics

When the User Diagnostic mode is selected (S1 is
set to a position other than 0), the diagnostics are then
selected one at a time (see Table 5-4). If an invalid
switch setting is selected, a scanning pattern will
appear on the front panel LEDs.

Table 5-4. DAC board Diagnostics.

DIAG DIAGNOSTIC TEST SELECTED

SETTING

00 No Diags Selected — Normal Operation

01 EPROM Checksum — continuous
pass/fail

02 RAM Tests — continuous pass/fail

03 ARCTAN PROM Test — continuous
pass/fail

04 CTC Test — continuous pass/fail

05 NVRAM TEST — continuous pass/fail

06 NVROM TEST & INITIALIZE — one time
pass/fail

07 Port Test — continuous interactive

08 VCO DAC Test — continuous interactive

09 Sampler Test 1 — continuous interactive

0A Sampler Test 2 — continuous interactive

0B spare

oC Reset Test — continuous interactive

oD No diagnostics selected

OE Proc Amp/Decoder disable

OF Cycle Test — continuous pass/fail

The User diagnostics can be classified as two
types: pass/fail and interactive. The pass/fail tests
require the user to simply set the diagnostic switch and
watch the front panel LEDs for an indication of pass or
fail. The pass/fail tests are the EPROM checksum test,
RAM and sample RAM tests, the Arctangent EPROM
test, the CTC test, the NVRAM test, and the NVROM
test. A complete explanation of these tests is given
below.

The interactive tests exercises the VS 211
hardware to allow the user to verify and troubleshoot
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specific features of the instrument. Each of the
interactive tests are explained in detail below.

User Diagnostics Test Definitions

EPROM Test — Computes the checksum of the
system EPROM (U24) and compares the value with
one that has been written in the EPROM. Lights LED
5 on error. See Fig. 5-6.

00 00000 '
DA\ /TP AL.‘\ NN DAC

Fig. 5-6. EPROM Test Failed.

RAM Test — Writes to and then reads from all
microprocessor RAM locations in the genlock IC
(GLIC) (U83) and checks to see if the two compare.
Writes to and then reads from all sample RAM
locations in the GLIC and checks to see if the two
compare. These tests are run continuously. During
Power-up diagnostics this same tests are run once.
Lights LED 4 on error. See Fig. 5-7.

000 0000

DAC

Fig. 5-7. RAM Test error.

ARCTAN EPROM Test — Computes the
checksum of the arctangent EPROM (U19) and
compares the value with one that has been written in
the processor EPROM. This test is run continuously.
During Power-up diagnostics this same test is run
once. Lights LED 3 on error. See Fig. 5-8.

PV VNN
W, W, O, W, 1,
—

Fig. 5-8. ATAN EPROM Test error.

CTC Test — This test sets up the Counter Timer
Chip (CTC) (U22) as timers and checks to see that they
can generate interrupts. Each of the CTC's four
sections are set up to interrupt after 4096 processor
clock cycles. If any of the CTC’s sections have not
interrupted within the allocated time, an error is logged.
This test is run continuously. During Power-up
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diagnostics, this same test is run once. Lights LED 2
on error. See Fig. 5-9.

S}

Fig. 5-9. CTC Test error.

NVRAM Test & Initialize — Writes to and then
reads from all locations in the NVRAM (U83) and
checks to see if the two compare. This test is run
continuously. During Power-up diagnostics this same
test is run once. Lights LED 1 on error. See Fig. 5-10.

DAC

Fig. 5-10. NVRAM Test error.

NVROM Test — This test copies the contents of
the NVROM (U83) to RAM, writes all zeros and then
all ones, verifying that the data is correctly stored in
NVROM. If the test is successful, the data is copied
from RAM back into the NVROM. This test is run only
once. Lights LED 0 on error. See Fig. 5-11. This test
also initializes timing.

S

0000000 |
c {

Fig. 5-11. NVROM Test error.

Port Test — Counts from 0-255 on the I/O ports
of the microprocessor system. This is the ED0-ED7
bus.

VCO DAC Test — Generates a field rate ramp at
the genlock DAC for checking the genlock DAC and
integrator. Move J11 to the 2-3 position. Look for the
signal on U37 pin 7.

Sampler Test 1 — Acquires a sample of sync and
burst via the genlock input and then reconstructs the
sampled sync and burst at equivalent time through the
genlock DAC (U37 pin 7). Move J11 to the 2-3
position. The pulse occurring at U18 pin 7 provides a
trigger and zero address reference for the signal.

5-5
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Sampler Test 2 — Sets up the genlock acquisition
system to sample incoming video continuously for
checking acquisition timing. Trigger on input video and
check genlock timing pulses (on CTC U22 pins 20-23).

Reset Test — This test checks both the software
and hardware resets.

It tests the software reset by setting up the GLIC,
allowing it to pull the NMI line on the microprocessor
low. The software test requires setting J5 to the 1-2
position and setting J6 to the 2-4 test position and
monitoring J5 or U23 pin 17 with a scope. When the
test is running one should see a 5-30 psec low true
pulse occurring at a 30 msec rate.

The Reset test also checks the hardware processor
reset circuitry. To check the hardware, set J5 to the 2-3
position and set J6 to the 1-2 position. Select the
hardware Reset test and check J6 or U23 pin 26 with
a scope and verify that there’s a 600 msec low true
pulse occurring at a 1200 msec rate.

Cycle Test — Continuously cycles through the
EPROM, RAM, ARCTAN EPROM, CTC, and NVRAM
tests and then turns on all the LEDs. On a failure, the
error is logged by turning on the appropriate front panel
LED and stopping execution of the test. The genlock
DAC is set to max and then min at the same rate the
LEDs are turned on and off.

ADC BOARD

Overview

The VS 211 ADC diagnostics are split into two
levels; the Power-up diagnostics and the User
diagnostics. The Power-up diagnostics are executed
each time power is cycled to the instrument or the
microprocessor is reset. If the tests pass successfully,
then the operation of the software continues on to
normal instrument operation (i.e. remote control
service routines and genlocking). If the tests fail, then
the software turns on the front panel LEDs and
continues running the diagnostic routines.

Power-up Diagnostics

The Power-up diagnostics is a set of routines that
the processor runs to verify that the processor kernel
is functional. It verifies that the microprocessor RAM,
the genlock sample RAM, the Arctangent EPROM,

5-6
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and the CTC are functional. A description of each of
the tests in the Power-up diagnostic can be found in
the description of the User diagnostics. Power-up
diagnostics are selected by setting S2 to position 0
(default) and resetting the microprocessor (pressing
S1, RESET) or cycling the power.

User Diagnostics

When the User Diagnostic mode is selected (S2 is
set to a position other than 0), the diagnostics are
selected one at a time (see Table 5-5). If an invalid
switch setting is selected, a scanning pattern will
appear on the LEDs.

Table 5-5. ADC board Diagnostics.

DIAG DIAGNOSTIC TEST SELECTED

SETTING

00 No Diags Selected — Normal Operation

01 EPROM Checksum — continuous
pass/fail

02 RAM Tests — continuous pass/fail

03 ARCTAN PROM Test — continuous
pass/fail

04 CTC Test — continuous pass/fail

05 ADC Setup — continuous interactive

06 E2PROM TesInitialize — one time pass
fail

o7 Port Test — continuous interactive

08 VCO DAC Test — continuous interactive

09 Sampler Test 1 — continuous interactive

0A Sampler Test 2 — continuous interactive

0B No Diagnostics Selected

oC Reset Test — continuous interactive

oD No Diagnostics Selected

OE D-2 Test — continuous interactive

OF Cycle Test — continuous pass/fail
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The User diagnostics can be classified as two
types: pass/fail and interactive. The pass/fail tests
require the user to simply set the diagnostic switch and
watch the front panel LEDs for an indication of pass or
fail. The pass/fail tests are the EPROM Checksum
Test, RAM and Sample RAM Tests, the Arctangent
EPROM Test, and the CTC Test. A complete
explanation of these tests is given below. The
interactive tests exercises the VS 211 hardware to
allow the user to verify and troubleshoot specific
features of the instrument. Each of the interactive test
are explained in detail below.

User Diagnostics Test Definitions

EPROM Test — Computes the checksum of the
system EPROM (U25) and compares the value with
one that has been written in the EPROM. This test is
run continuously. Lights LED 5 on error. See Fig. 5-12.

®

rvVvV s VYV VYN
x‘nl\ lxunun‘ ADc

Fig. 5-12. ADC EPROM Test Failed.

RAM Tests — Writes to and then reads from all
microprocessor RAM locations in the genlock IC
(GLIC) (U37) and checks to see if the two compare.
Writes to and then reads from all sample RAM
locations in the GLIC and checks to see if the two
compare. These tests run continuously. During
Power-up diagnostics these same tests are run once.
Lights LED 4 (BURST ABS) on error. See Fig. 5-13.

© eee _00e00emm ADC

Fig. 5-13. RAM Tests error.
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ARCTAN EPROM Test — Computes the
checksum of the arctangent EPROM (U26) and
compares the value with one that has been written in
the processor EPROM. This test runs continuously.
During Power-up diagnostics this same test is run
once. Lights LED 3 (PGM NOISY) on error. See Fig.
5-14.

S mﬂlmc

Fig. 5-14. ATAN EPROM Test error.

CTC Test — This test sets up the Counter Timer
Chip (CTC) (U23) as timers and checks to see that it
can generate interrupts. Each of the CTC's four
sections are set up to interrupt after 4096 processor
clock cycles. If any of the CTC's sections have not
interrupted within the allocated time, an error is logged.
This test runs continuously. During Power-up
diagnostics, this same test is run once. Lights LED 2
(ADC OVRNG) on error. See Fig. 5-15.

®
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Fig. 5-15. CTC Test error.

ADC Setup — This diagnostic is used to adjust the
ADC clamp’s DC level (R68) and input gain (R166 or
R177). With J1 in the appropriate position (for either
R166 or R177 calibration), these potentiometers are
adjusted until the two far right LEDs on the ADC board
are both lit equally and as brightly as possible. This
test runs continuously. See Fig. 5-16.

o seoece . [mmlyyys

Fig. 5-16.
ADC Clamp DC Level and Input Gain set to
proper levels using the ADC Setup diagnostic.
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E2PROM TEST / INIT — This test initializes the
E2PROM to move the half line delay originally on the
ADC board to the Memory board. This test should only
need to be run once during the original setup. The
second from the right LED is lit when the test is
completed / passed. See Fig. 5-17.

o
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Fig. 5-17.
E2PROM setup completed and passed.

D-2 Test — (This test is similar to Sampler Test
2 except the video source is the Composite Digital
input instead of the analog genlock input.) This test
sets up the genlock acquisition system to sample
incoming video continuously for checking acquisition
timing. Trigger on input video and check genlock timing
pulses (on CTC U23 pins 20-23).

Port Test — Counts from 0-255 on the I/O ports
of the microprocessor system. This is the ED[0..7] bus.

VCO DAC Test — Generates a field rate ramp at
the genlock DAC for checking the genlock DAC and
integrator. Move J12 to the 2-3 position. Look for the
signal on U53 pin 7.

Sampler Test 1 — Acquires a sample of sync and
burst via the genlock input and then reconstructs the
sampled sync and burst at equivalent time through the
genlock DAC (U53 pin 7). J12 is moved to the 2-3
position. The pulse occurring at U18 pin 7 provides a
trigger and zero address reference for the signal.

Sampler Test 2 — Sets up the genlock acquisition
system to sample incoming video continuously for
checking acquisition timing. Trigger on input video and
check genlock timing pulses (on CTC U23 pins 20-23).

Reset Test — This test checks both the software
and hardware resets.

It tests the software reset by setting up the GLIC,
allowing it to pull the NMI line on the microprocessor
low. The test requires setting J5 to the 1-2 position and
setting J6 to the 2-4 test position and monitoring J5 or
U24 pin 17 with a scope. When the software Reset test
is running, a 5-30 usec low true pulse occurs at a
30 msec rate.
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The Reset test also checks the hardware processor
reset circuitry. The hardware part of the Reset test
requires setting J5 to the 2-3 position and J6 to the 1-2
position. Select the hardware Reset test and check J6
or U24 pin 26 with a scope and verify that there's a
600 msec low true pulse occurring at a 1200 msec
rate.

Cycle Test — Continuously cycles through the
EPROM, RAM, ARCTAN EPROM, and CTC tests and
then turns on all the LEDs. On failure, the error is
logged by turning on the appropriate front panel LED
and stopping execution of the test. The genlock DAC
is set to maximum and then minimum at the same rate
the LEDs are turned on and off.

Controller Board Diagnostics

Table 5-6. Controller board Diagnostics.

DIAG DIAGNOSTIC TEST SELECTED
SETTING
00 No Diagnostics Selected — Normal

Operation

01 R&W Vertical Test

02 spare

03 Port Test & Audio Delay Output Test

04 Memory Address Test

05 Automatic Memory Test

06 Manual Memory Test (00h)

07 Manual Memory Test (FFh)

08 Manual Memory Test (55h)

09 Manual Memory Test (AAh)

OA Remote Communications Test

0B Cycle Test

0oC spare
oD spare
OE spare
OF spare
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The Controller board has four types of tests
available. They are:

» Controller Test

* Memory Test

» Remote Communications Test
* Cycle Test

Controller Tests

Port I/0 Test — sends a series of 000, OFF, 055,
OAA.

Delay Output Test — sends either 55, or AAh to
the AUDIO DELAY output, at approximately a 20 ms
rate.

R&W Vertical Count Test — checks field counting
of each vertical counter. Lights CONT ERR (LED 6)
on error. Also lights LED 0 (far right) if the error is on
the read side or LED 1 if it is on the write side. See
Figs. 5-18 and 5-19.

| I
Fig. 5-18.
Vertical Count Test error — error on the write
side.
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Fig. 5-19.
Vertical Count Test error — error on the read
side.
Memory Tests
NOTE

This set of tests will put the VS 211 in
BYPASS mode. Therefore LED 4
(BYPASS) will always be lit.

Address Test — This test checks for each bit
toggling, R&W. Lights CONT ERR (LED 6) on error.
LED 2 is also lit if the error is on the read side or LED
3 is lit if the error is on the write side. See Figs. 5-20
and 5-21.
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Fig. 5-20.
Address Test error — error on the read side.
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Fig. 5-21.
Address Test error — error on the write side.

Automatic — This test is used for checking the
Memory board down to the bit level. If this test fails
the MEM ERR (LED 0) LED will be lit along with some
of the four rightmost LEDs. The four right LEDs display
(in binary) the bit location which failed the test (1-10).
See Fig. 5-22 for an example. Which position of the
bit can be determined by tuming the diagnostic switch
to 04 (do not press the reset button). The right four
LEDs will now read out (in binary) the position that
failed the test. See Fig. 5-23 for an example.

.. 0000 o .
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Fig. 5-22.
Example: how to read the Automatic Memory
Test results of a failure.
In this case, bit 5 (0101) has failed.
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Fig. 5-23.
If the test fails, the failed position can be
displayed by turning the diagnostic switch to
04 (do not press the reset button). The right
four LEDs (0-3) will then read out (in binary)
the position (1-12) that failed the test. In this
case, position 10 (1010) has failed.

Manual — These tests put out patterns to the
Memory input. There are four patterns to choose from:
00, FF, 55, and AA. The user can then manually probe
for the signals, to look for bit errors.
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Remote Test

Remote Communications Test — Checks to see
if the Remote responds with the correct word at
RESET. Lights REM ERR (LED 5) on error. See Fig.
5-24.
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Fig. 5-24. Remote Communications Test
error.

Cycle Test

Cycle Test — Cycles continuously through the
following tests: R&W Vertical Test, Memory Address
Test, and Automatic Memory Test.

5-10
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REMOTE BOARD DIAGNOSTICS

Table 5-7. Diagnostics routines for the Remote
board.

SWITCH DIAGNOSTIC TEST SELECTED

SETTING

0 Diagnostics Off (no diags selected)

Switches Test

—

Pots Test

RS-232 Test

S4 Test

S5 Test

S6 Test

S7 Test

Board Communication Test

spare

spare

spare

spare

spare

RAM & NVRAM Test

T M OoO|lOoO| @[>l |jo|N]|O |0 |H& WIN

spare

Overview

The VS 211 RCIO board diagnostics are split into
two levels: the Power-up diagnostics and the User
diagnostics. The Power-up diagnostics are executed
each time power is cycled to the instrument or the
microprocessor is reset. If the tests are successfully
passed then the operation of the software continues
on to normal instrument operation (i.e. remote control
and board servicing routines). If the tests fail then the
software turns on the LED segment that represents the
failure and continues running the diagnostic routines.
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Power-up Diagnostics

The Power-up Diagnostics verify that all of the
microprocessor RAM and the stack portion of the
NVRAM are functional. One NVRAM location is tested
to ensure the battery held during power off condition.
Also, communication with the ADC board, DAC board
and Controller board is checked. If any Power-up test
fails, the LEDs will light indicating which test failed.
(See Figs. 5-25 to 5-30.)

LED 1 — Processor RAM error

LED 2 — NVRAM error

LED 5 — Proc Amp board communication error

LED 6 — ADC board communications error

LED 7 — DAC board communications error

LED 8 — Controller board communications error

The Power-up Diagnostics are selected by setting the
Diagnostic Switch to position 0 and either resetting the
microprocessor or cycling the power.

i
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(TN
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Fig. 5-29.
DAC board communications error.
LED 7 lit.
([T

Hoooag r‘*—:ﬁf} S
Fig. 5-30.

Controller board communications error.
LED 8 lit.

User Diagnostics

User Diagnostics results are indicated on the LED
bank. Some are simple pass/fail (indicated on the
LEDs) and some are interactive. If a Diagnostic Switch

GegEn) B @ selection is made that does not have a diagnostic
: defined for it nothing will happen.
Fig. 5-25. . _
Processor RAM error. LED 1 lit. Switches Test. The three timing keys toggle LEDs
1, 2 and 3 respectively when pressed. See Figs. 5-31,
5-32, and 5 -33.
0|0/ [6] wmm Em[m;%\
Fig. 5-26. , i [ut]
NVRAM error. LED 2 lit. Fig. 5-31. Press switch S1 and LED 1 should
light.
Bogeen| () oo \
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Fig. 5-27. Fig. 5-32. Press S2 and LED 2 should light.

Proc Amp/Decoder board communications error.

[s[e]=[a1e]s]

LED 5 lit.
Do) [
Fig. 5-28.

ADC board communications error. LED 6 lit.

Fig. 5-33. Press S3 and LED 3 should light.

5-11
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POTs Test. Slowly turning any one of the pots will
shift an illuminated segment across the LED bank. See

T
= ®

Fig. 5-34.
How the LEDs should respond to a pot rotation
to the left (counterclockwise).

T
@ W= =

How the LEDs should respond to a pot rotation
to the right (clockwise).

RS-232 Test. With a Null Terminator connected to
the 9 pin D-connector, an attempt will be made to
transmit then receive a character. No LEDs lit on error.
All LEDs lit when passing. See Fig. 5-36.

e [ ) (]
Fig. 5-36. RS-232 Test Passing.

S4 - S7 Tests. The state of the selected DIP switches
is displayed on the LED bank using LEDs 1-8. For
example, if S4 Test is chosen and S4 is set to: 1=0,
2=1, 3=1, 4=0, 5=0, 6=0, 7=0, and 8=0; then the LEDs
will display 0000000110. (0=off and 1=on.) See Fig.
5-37.
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Fig. 5-37. Example of the S4 Test.
Only S4-2 and S4-3 are turned on.

5-12
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Board Communications Test. The Remote
board writes a test word to the ADC, DAC, and
Controller boards. If the proper response is returned,
the respective LED will light. |f the test fails the
corresponding LED will not light. The LEDs are
defined as follows:

LED 5 — Proc Amp/Decoder board

LED 6 — ADC board

LED 7 — DAC board

LED 8 — Controller board

See Figs. 5-38 through 5-42 for examples.

C 0 X
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Fig. 5-38.
Proc Amp/Decoder board passing. LED 5 lit.

o )

Fig. 5-39.
ADC board passing. LED 6 lit.
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Fig. 5-40.

DAC board passing. LED 7 lit.

!I]]]]]]I]
) W
Fig. 5-41.

Controller board passing. LED 8 lit.

C
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Fig. 5-42.
Three boards passing the Board
Communications Test.
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RAM & NVRAM Test. Writes and reads all @]mml

locations of the Processor RAM and tests by 000000
comparing. Lights LED 1 on error. Checks that the o . . . e [ Ii]. )

battery test word in the NVRAM is correct. Writes and Fig. 5-43. Processor RAM Error.
reads all locations of the NVRAM to check that the two
compare. Lights LED 2 on error. All LEDs flash when

passing. See Figs. 5-43, 5-44, and 5-45.
e C X

Fig. 5-44. NVRAM Error.

C
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Fig. 5-45. RAM & NVRAM Diagnostic Test
Passing.

USING THE RC 211 TO TROUBLESHOOT

The RC 211 also has access to the VS 211
diagnostics. Please see the RC 211 Instruction
Manual for information on troubleshooting the VS 211
with the RC 211.






SECTION 6
MAINTENANCE

The maintenance information included in this
section is divided into three subsections: Preventive
Maintenance, Corrective Maintenance, and
Replacement and Disassembly Instructions.
Troubleshooting information is contained in Section 5
of this manual.

The Preventive Maintenance subsection covers
instructions for cleaning, lubricating, and inspection.
Corrective Maintenance provides instructions for
performing the corrective tasks in a manner to avoid
damaging the circuit boards and other components.
The Replacement/Disassembly instructions provide
procedures for removing the major assemblies of the
VS 211.

NOTE

The multi-layer circuit boards used
in the VS 211 contribute to the
accuracy and signal quality of the
instrument. Therefore, they
REQUIRE CARE during soldering
and unsoldering. BEFORE
SOLDERING refer to "Soldering/
Desoldering Techniques" later in
this section.

PREVENTIVE MAINTENANCE

Preventive Maintenance consists of cleaning,
lubricating, visual inspection, checking performance,
and recalibrating the VS 211 on a regular schedule.
The preventive maintenance schedule should be
established based on the amount of use and the
surrounding environment of the VS 211. Under
average conditions, a preventive maintenance check
should be performed every 2000 hours of instrument
operation (severe environment conditions may dictate
a shorter time interval).

Cleaning

Dust accumulating in the instrument acts as an
insulating blanket, preventing proper cooling, and
possibly causing overheating and component
breakdown. Under high humidity conditions,
accumulated dust can also provide an electrical
conduction path.

CAUTION

Avoid the use of chemical cleaning
agents that might damage the
plastics used in the instrument.
Avoid using organic cleaning
solutions such as benzene, toluene,
xylene, acetone, freon, or other
halogenated hydrocarbon solvents.
Use a non-residue type of cleaner,
preferably isopropy! alcohol.

Exterior. Remove accumulated dust with a soft
cloth or small paint brush. The brush is particularly
useful around the connectors. Hardened dirt can be
removed with a soft cloth, dampened in a mild
detergent and water solution. Do not use abrasive
cleaners.

Interior. The best way to remove accumulated
dust inside the instrument is to blow it off with dry,
low-velocity air. Remaining dust can be removed with
a small paint brush, followed by a soft cloth dampened
in a mild detergent and water solution.
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Air Filter. If the VS 211 filter element is dirty, it
should be washed or replaced. The filter element is
located between the back of the front panel and the
aluminum EMI (electromagnetic interference) shield.

To clean or replace the filter element, unplug the
cable from the front panel LED board and loosen the
six screws along the sides of the EMI shield. Slide the
EMI shield over and lift the shield and filter element
out. If replacement is necessary, the part number of
the filter element can be found in the Replaceable
Mechanical Parts List of this manual.

Visual Inspection

Visually inspect the instrument during the
preventive maintenance routine for signs of damage,
scorched components, and loose or disconnected pin
connectors. If heat damaged parts are discovered, try
to determine the cause of the overheating before the
damaged parts are replaced; otherwise, the damage
may be repeated.

Static-Sensitive Components

CAUTION

Static discharge can damage or
degrade many semiconductor
components.

This instrument contains electrical components
that are susceptible to damage or degradation from
~ static discharge. See Table 6-1 for relative
susceptibility of various classes of semiconductors.
Higher static discharge voltages than the levels listed
in Table 6-1 can degrade the performance and
reliability of the semiconductor components. Static
voltages of 1 kV to 30 kV are common in unprotected
environments.

070-8164-00

Table 6-1.
Relative Susceptibility to Static Discharge
Damage
Semiconductor Classes Su?gle:ttii\lla?lity
Levels*

MOS or CMOS microcircuits or discrete, or 100 to 500 V
linear microcircuits with MOS inputs (most
sensitive)
ECL, 74F, 74ALS, and 155- P/N parts 200 to 500 V
Schottky signal diodes 250V
Schottky TTL 500 V
High-frequency bipolar transistors & ICs 400 to 600 V
JFETs 600 to 800 V
Low-frequency linear microcircuits 400 to 1000 V
Low-power Schottky TTL 900V
TTL (least sensitive) 1200 V

* Relative Susceptibility is defined as voltage discharged from a
100 pF capacitor through a resistance of 100 Q

NOTE
Static discharge of less than 2 kV
are seldom felt.

Observe the following precautions to avoid
damage:

1. Minimize handling of static-sensitive components.

2. Transport and store static-sensitive components
or assemblies in their original containers or on
non-conductive surfaces.

3. Discharge the static voltage from your body by
wearing a grounded wrist strap while handling
these components. Service static-sensitive
components or assemblies only at a static free
work station by qualified personnel. If soldering is
involved, use a soldering iron connected to earth
ground and special antistatic desoldering tools.

4. Avoid handling components in areas that have a
floor or work surface covering capable of
generating a static charge. Carpeted floors
should be sprayed to reduce static problems. Also
nothing capable of generating or holding a static
charge should be allowed on the work station
surface.
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Performance Check and
Readjustment

The instrument performance should be checked to
ensure maximum performance and assist in locating
defects that may not be apparent during regular

VS 211 Service — Maintenance

operation. Instructions for performing the
Performance Checks are found in Section 4:
Performance Checks and Calibration Procedure.

Failure to perform within the limits stated in the
Performance Check indicates a need for readjustment.
Section 4 also contains instructions for calibrating the
VS 211.

CORRECTIVE MAINTENANCE

Repair Services for Faulty VS 211
Assemblies

Tektronix has developed two service options to
meet the needs of the VS 211 customers: the Priority
Module Exchange Service and the Repair and Return
Service. The Priority Module Exchange Service
provides quick response for customers with critical
down time requirements, while the Repair and Return
Service is for customers not needing as quick a
response. For additional information about these
service options refer questions to the local Tektronix
field office or representative.

Repackaging for Shipment

To ship the VS 211 instrument or assembly to the
Tektronix Service Center for service or repair, attach
a tag showing: the owner’s name and address, name
and phone number of an individual that can be
contacted during business hours, complete instrument
serial number (for instrument only), and a description
of the service required. Save and reuse the package
in which the instrument or assembly was shipped.
Repackage the instrument or assembly in the original
manner for maximum protection. If the original
packaging is unfit for use or is not available, contact
the local Tektronix field office or representative for
ordering new shipping cartons.

Obtaining Replacement Parts

Replacement parts are available from or through
the local Tektronix, Inc. field office or representative.

Changes to Tektronix instruments are sometimes
made to accommodate improved components as they
become available and to provide the benefit of the

latest circuit improvements. Therefore, it is important
when ordering parts to include the following
information in your order:

1. Tektronix part number

2. Description of the part (if an assembly, include
assembly number)

3. Instrument type or number and serial number
4. Any option or modification number (if applicable)

If a part that has been ordered is replaced with a
new or improved part, the local Tektronix field office or
representative will contact the customer concerning
any change in the part number.

Circuit readjustments may be required after any
part is replaced.

Integrated Circuit Replacement

Socketed Dual-In-Line Packages. When
removing or replacing integrated circuits in sockets,
care should be exercised to avoid damaging the pins.
When removing the integrated circuit, pull or pry slowly
and evenly on both ends of the device. Try to avoid
having one end disengaged from the socket before the
other, because this may damage the pins. When
reinserting the integrated circuit, avoid forcing the pins
into the socket. Always align the pins prior to
attempting to seat them in the socket.

Soldered Dual and Single In-Line Packages. To
avoid damaging the circuit board when replacing IC
packages that are soldered into the circuit board, cut
all of the leads next to the body of the device, then
individually unsolder each lead from the circuit board.
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Flat Packages. To remove a flat package from its
socket, slide the hinged bar at the front of the socket
off the tabs on the heat sink. Then lift the heat sink up
and forward. To reinsert the flat package, place the
flat package in the socket so the index positions match
and the flat surface is up. Insert the narrow tabs of the
heat sink into the holes at the back of the socket. Press
the front of the heat sink down so the hinged bar of the
socket can slide over the wide tabs of the heat sink.

Circuit Board Interconnect Socket
Replacement

The interconnect sockets on the plug-in circuit
board assemblies can be replaced. The procedure to
remove and replace an interconnecting socket from an
etched circuit board assembly is similar to removing
any other soldered in component.

1. Cut the socket leads as near the body of the socket
as possible.

2. Unsolder each lead individually from the circuit
board.

3. Remove as much solder as possible from the
mounting hole.

4. Install the new socket and solder it in, applying
heat primarily to the socket leads near the circuit
board.

5. Trim the lead extending through the back side of
the circuit board.

Soldering/Desoldering Techniques

lWARNlNG '

Disconnect the instrument from its
power source before replacing or
soldering components.

Due to the complexity of the instrument, the circuit
boards are multi-layer with small pads. Therefore
extreme care should be exercised in soldering and
desoldering components from the boards. Avoid
excessive heat; apply only enough heat to remove the
component or make a good solder joint quickly.
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CAUTION

Only an experienced maintenance
person, proficient in soldering
techniques, should attempt to repair
any of the boards in this instrument.

Use the Proper Size Solder Iron and Tip. The
desoldering and removal of parts is especially critical
and should be done with a temperature limiting iron in
the 30 to 40 watt range, such as the Weller Soldering
Station (WTCPN) with the TC201 iron. A chisel
(screwdriver) edge tip should be used in the iron. The
width of the tip should be slightly less than the diameter
of the pad on the circuit board. To obtain and maintain
the proper tip temperature, a number 7 iron-clad tip
should be used, except on large ground planes, on
which a number 8 iron should be used. DO NOT USE
SMALL 20 WATT IRONS.

The following soldering techniques should be used
to replace a component on any of the circuit boards:

NOTE

Some components are difficult to
remove from the circuit boards due
to a bend placed in each lead
during machine insertion of the
components. The purpose of the
bend leads is to hold the
components in position during the
solder flow process. To make
removal of machine inserted
components easier, straighten the
component leads on the back of the
circuit board using a small
screwdriver or pliers.

When removing multi-lead
components that are rigid, cut each
component lead and then unsolder
each lead from the board
individually. Do not try to unsolder
an IC with pins intact. When
removing the leads of a multi-lead
component, do not heat adjacent
pads consecutively (see Fig. 6-1).
Allow the circuit board to cool
before proceeding to the next pin.
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CAUTION

Excessive heat can cause the
circuit board runs to separate from
the board base material.

Never allow the soldering iron tip to
remain on the circuit board or the
circuit board pad for more than two
seconds. If the job is not complete
within this time, allow the board to
cool for a few minutes before
reapplying the heat.

1. Grip the component lead with thin, long-nosed
pliers. Touch the end of the soldering iron tip to
the lead and the flat surface of the chisel edge to
the pad on the circuit board.

2. When the solder melts, pull the lead out gently. If
the hole is blocked with solder, remove using a
vacuum-type desoldering tool.

3. Bend the leads of the replacement components to
fit the holes in the circuit board. Insert the leads
into the holes in the board so that the component
is firmly seated against the board, or as originally
positioned.
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Fig. 6-1.
Recommended desoldering sequence for
multipin DIP packages.

4. Touch the iron to the connection and apply enough
solder to make a firm solder joint. Use rosin core
solder, 63% tin and 37% lead.

5. Do not scrape away flux. Use a good quality flux
remover solvent to remove flux from around the
solder joint. Be careful not to remove information
printed on the circuit board.

REPLACEMENT & DISASSEMBLY INSTRUCTIONS

Replacing the Front Panel

The front panel of the VS 211 can easily be
removed. Lower the front panel and disconnect the
cable connected the front panel LED board to the front
of the Controlier board. Once the cable has been
disconnected, loosen the screw at the front of each
side panel. When the screws have been loosened,
pull the front panel forward. It should remove easily,
if not, loosen the screws further. (No damage will
occur if the screws are removed.) To reinstall the front
panel, reverse the process.

Replacing the Air Filter

In order to replace the air filter, the EMI shield
needs to be removed from the inside of the front panel.
Loosen the six screws holding the shield to the front
panel. Slide the shield to the left and the shield can be
easily removed. Lift the air filter out. It can either be
cleaned or replaced.

Replacing the Front Panel LEDs

The front panel LEDs are mounted on a small circuit
board attached to the front panel. To replace the
LEDs, the circuit board must be removed from the front
panel. Disconnect the LED board from the Controller
board by removing the cable at J9 on the Controller
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Board. Remove the LED board from the front panel
by unscrewing the screw in the center of the board.
The LED board can now either be repaired or replaced.

Replacing Circuit Boards

The extractor on the front of each circuit board
should always be used to disengage the board from
the instrument.

CAUTION

The plug connectors used to mate
the circuit boards to the VS 211
Upper and Lower I/O boards were
selected for their reliability. In order
to preserve reliability, care must be
taken not to damage them.

CAUTION

All circuit boards contain static-
sensitive devices, which makes it
necessary to handle and repair
them with care. Refer to Static-
Sensitive Components in the
Preventive Maintenance portion of
this section.

To reinstall circuit boards from the front of the
instrument, place the board in the correct slot and
carefully slide it in. Boards should slide in smoothly
with only a slight amount of resistance encountered
when the connectors meet. |If resistance seems
excessive, pull the board all the way out and check
slots and connectors for foreign material or damage,
realign the board and try again.

Disassembling Boards

Both the Remote & Controller boards and the Proc
Amp/Decoder & DAC boards are assembled together.
They are hinged so there is easy access to the lower
boards but if one of the boards needs to be replaced
they will need to be disassembled.

1. Remove the boards (DAC & Proc Amp/Decoder or
Controller & Remote) from the VS 211.
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2. Remove the cable at P40 (on the Remote board)
or P1 and P2 (on the Proc Amp/Decoder board)
by slipping a flat screwdriver in the notch at the
bottom of the connector to loosen the cable so that
it can be easily removed. Do not pull on the cable
itself.

Remove the screws at the four corners of the
upper board.

4. Replace the screws in their holes on the lower
board to prevent them from getting lost.

To reassemble the boards simply reverse the
procedure.

The I/O Assembly

|WARNING I

Make sure that all power is
disconnected (do not just turn the
power off) before removing the I/0
Assembly. Parts of the Lower /O
remain energized even when the
power switch is in the "off" position.

|WARNING '

Do not start to remove the 1/0
Assembly until DS1 on the Lower
I/O board has stopped blinking.
DS1 warns that there is still charge
on the Lower I/O board capacitors.

The rear panel, Upper I/O board, and Lower /O
board are considered one unit for the Board Exchange
Program but individual boards can also be replace at
the user's discretion. Therefore, first are instructions
for removing the I/O Assembly from the VS 211, then
there are instructions for removing the Upper and
Lower I/O boards from the assembly. The Upper I/O
needs to be removed to access the Lower /O board.
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Removing the /O Assembly

1.

Open the front panel and disengage all of the
circuit boards from the 1/O boards (ADC, DAC,
Memory, Controller, and Power). They do not
need to be removed from the instrument.

Remove the four screws from the corners of the
rear panel.

The /O assembly can now be easily removed from
the instrument by pulling straight out.

Disassembling the I/O Assembly

1.

Using a %16 inch hex driver, remove the 4 hex nuts
holding the COMPOSITE DIGITAL INPUT and
REMOTE connectors to the rear panel.

Using a wrench, remove the nut holding the
PROGRAM INPUT BNC connector to the rear
panel.

Disconnect all cables between the Upper and
Lower I/O boards (J4, J5, J8, and J11). If J4 and
J5 are difficult to remove by hand, insert a flat
screwdriver in the slot at the bottom of the
connector and carefully pry up to loosen the
connector. Take care not to pull on the cables
themselves.

Disconnect the fan (J10).

Remove the four screws holding the Upper and
Lower I/O boards together. Three are located
along the front of the circuit board and the fourth
is near the fan.

10.

11.
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Carefully slide the Upper I/O board straight back
until the connectors clear the rear panel.

As the Upper I/O is removed from the assembly,
carefully feed the interconnect cables through the
holes.

Using a 316 inch hex driver remove the hex nuts
for the COMPOSITE DIGITAL OUTPUT.

Use a wrench to remove all the nuts from the BNC
connectors (PROGRAM OUTPUT, MONITOR,
and EXTERNAL REFERENCE) on the rear panel.

Use a screwdriver to disconnect the line filter from
the rear panel.

Carefully slide the Lower I/O board forward until
the connectors clear the rear panel.

Reassembling the /0 Assembly

To reassemble the 1/O Assembly, reverse the

procedure used for taking it apart.

Replacing the Fan

Remove the top cover from the VS 211.

Disconnect the fan from the Upper I/O board by
removing the connection at J10. The fan can then be
removed by removing the four screws on the rear panel
holding the fan in place.






SECTION 7
OPTIONS

This is a summary of the catalog options available
for the Tektronix VS 211 Frame Synchronizer.
Custom modifications are negotiated (and
documented) on an individual basis.

POWER OPTIONS

The standard power configuration is 220 V. If
110 V operation is desired, order Option 52.

Power Cords
The standard power cord forthe VS 211isa 120 V,
15 Amp cord equipped with standard North American

three-prong power plug, as shown in Fig. 7-1. ltis
possible to order instruments with other power options.

Fig. 7-1. Standard Plug.

Fig. 7-3. Option A2 Plug.

The other power options are:

Option A1 (Fig. 7-2) uses a 220 V, 16 amp rated
power cord with the Universal European three-prong
power plug.

Option A2 (Fig. 7-3) uses a 240 V, 15 amp rated
power cord with the United Kingdom three-prong
power plug.

Option A3 (Fig. 7-4) uses a 240 V, 10 amp rated
power cord with the Australian three-prong power plug.

Fig. 7-2. Option

A1 Plug.

Fig. 7-4. Option A3 Plug.
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Package Options
VS 211 Opt. 1A VS 211 Opt. 2A
The VS 211 Opt. 1Aisa VS 211 plus a 118-AS The VS 211 Opt. 2A isa VS 211 plus a 118-AS FO1
Audio Synchronizer. which is an Audio Synchronizer with two audio

channels installed.

Teidronbx 118~AS  AuDO sYNCHRONZER © rowen iz

DIIIIIIIIIIIIIIlHIIIIIIIIIIIIIIIIII|IIII|IIIIIIIIIimIIIIIII[I :

Fig. 7-5. The Package Option.
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VS 211 Service — Installation

SECTION 8
INSTALLATION

This section contains information on the
mechanical and electrical installation of the VS 211.

The installation jumpers are listed in this section under

Operating Mode Selection. There is also a short

functional performance check to ensure that the
VS 211 is properly installed and will not degrade the
program signal.

Mechanical Installation

Unpacking and Initial Inspection

Before unpacking the VS 211 from its shipping
container or carton, inspect for signs of external
damage. If the carton is damaged, notify the carrier.

The shipping carton contains the basic instrument
and its standard accessories. Optional or
non-standard accessories are shipped in separate
containers. Refer to the accessories section of this
manual for a list of non-standard accessories.

If the contents of the shipping container are
incomplete, there is mechanical damage or defect, or
the instrument does not meet operational check
requirements, contact your local Tektronix field office
or representative. If the shipping container is
damaged, notify the carrier as well as Tektronix.

The instrument was inspect both mechanically and
electrically before shipment. It should be free of
mechanical defects and should meet or exceed all
electrical specifications. The Functional Performance
Check, near the end of this section, provides
information to quickly check for correct operation of the
VS 211. A detailed electrical Performance Check is
provided in Section 4.

NOTE
At installation, save the shipping
carton and packaging material for
repackaging in case reshipment
becomes necessary.

Repackaging for Shipment

Refer to Section 6, Maintenance, for repackaging
instructions.

Rack Mounting Instructions

Rack Dimension

The VS 211 is shipped with hardware for rack
mounting. The instrument fits in a standard 19 inch
(480 mm) rack. Spacing between the inside of the
front rails of the rack must be at least 1734 inches to
allow clearance for the instrument and slide out track
assemblies. See Fig. 8-1.
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Fig. 8-1. Rail details for mounting slide tracks.
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Fig. B. Deep Rack Mount.
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Fig. A. Front Rail Mount. Fig. C. Shallow Rack Mount.

Fig. 8-2. Mounting stationary track sections.

Fig. 8-3. Assembly of rack mounting hardware.
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Slide-out track assemblies conveniently mount in
any rack that has front-to-rear spacing between 1514
and 28 inches. A clearance of 6 inches behind the
instrument’s rear panel is required for cable
connections and for adequate air circulation.

Mounting the Slide-Out Track Assembilies to the
Rails

Locate the proper rack holes, as shown in Fig. 8-1.
Notice that the hole spacing varies with the type of
rack. When installing the slide-out track assemblies in
EIA type racks, make certain that the assemblies are
attached to the 12 inch spaced holes.

Mount the slide-out tack assemblies using the
enclosed hardware as shown in Fig. 8-3. Fig. 8-2
shows the mounting details for both deep and shallow
racks. Make sure that the stationary sections are
horizontally aligned and level.

Installing the Instrument in Rack Slides

Pull the intermediate sections of the slide-out track
assembly out as far as they will go. See Fig. 8-4.
Insert the instrument chassis sections into the
intermediate sections. Next press both buttons
protruding from the stop latch holes in the intermediate
sections, and simultaneously push in on the
instrument. When the latches clear the stop latch
holes, push the instrument all the way into the rack.

VS 211 Service — Installation

The latches holding the intermediate sections to the
stationary sections are automatically operated by the
instrument as it is pushed into the rack.

Rack Adjustments

After installation, binding may occur if the slide-out
track assembilies are not properly adjusted. To adjust
the assembilies, slide the instrument out about 10
inches, slightly loosen the screws holding the
assemblies to the front rails, and allow the assemblies
to seek an unbound position. Retighten the screws
and check for smooth operation by sliding the
instrument in and out of the rack several times.

Once the instrument is in place within the rack,
tighten the knurled retaining screws to fasten it
securely into the rack.

Rack Slide Maintenance

The slide-out track assemblies do not require
lubrication. The dark grey finish on the tracks is a
permanent, lubricating coating.

Removing the Instrument

Before removing the instrument, disconnect all
cables connected to it. First loosen the front-panel
knurled retaining screws. See Fig. 8-4. Grasp the
front panel "ears" and pull the instrument out until the
stop latches snap into their holes. The instrument is
firmly held in this position.

. [Oloood

] J_(_)Ioooo&' -
© IO i, S— _

sm] T

TO INSTALL:

1. Pull the slide out track section to the fully extended position.

2. Insert the instrument chassis sections into the slide-out
sections.

3. Press the stop latches and push the instrument towards the
rack until the latches snap into their holes.

4. Again press the stop latches and push the instrument fully
into the rack.

5. Tighten the front-panel retaining screw.

TO REMOVE:
1. Loosen retaining screw and pull instrument outward until
the stop latches snap into the holes.
2.Press stop latches and remove instrument.

Fig. 8-4. Installing the VS 211 in rack slides.
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To completely remove the instrument, press both
release latch buttons (visible in the stop latch holes)
and carefully slide the instrument free from the
slide-out track assemblies.
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Operating Mode Selection

Selection of the operating mode options for the
VS 211 is accomplished by jumpers or switches on the
circuit boards. Fig. 8-5 shows the location of the circuit
boards.

Tables 8-1 and 8-2 lists VS 211 operating mode
options that can be selected by changing internal
jumpers.

ADC

PROC AMP/DECODER

/

NOTE

Only GREEN jumpers should be
moved to change operating
parameters. Factory set positions for
each jumper are marked on the circuit
board by a line around the factory set
pins. RED jumpers are for test
purposes only.

A complete list of jumpers is given in
Appendix A.

MEMORY

POWER

\

Lo !mné ci

g

1

/ ==0]00 mxx

J 4

i ) mrrnnr_n_-lrbm mm&lj_u_-ﬁ ‘@—M

| —

DAC REMOTE

CONTROLLER

Fig. 8-5. Location of the boards in the VS 211.
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Installation Jumpers & Switches

Table 8-1. DIP switches on the Remote Board.

DIP #| SWITCH DEFINITION OF SWITCH SETTINGS
NUMBER
S4 1 Synchronizer Mode 0 21
. 00 = 8 fields
S
2 ynchronizer Mode 1 01 = Zero Studio Delay
10 = 2 fields
11 = unused
3 Force Reference Sync Lock 0=no
1 =yes
4 Force Program Sync Lock 0=no
1=yes
5 Program Input 0 = analog
1 = digital
6 unused
7 unused
8 unused
S5 1 Proc Amp Clip 0 21
. 00 = off
P
2 roc Amp Clip 1 01 = soft
10 = hard
11 =auto
3 Proc Amp White Clip 0 = disable
1 = enable
4 Proc Amp Black Clip 0=0%
1=-10%
5 Sync & Burst Insertion 0=no
1 =yes
6 ITS Handling 0 = pass
1 =delete
7 SIS (Sound-in-Sync) on Program |0 = no
1 =yes
8 Digital Output 0 = 10-bit
1 = 8-bit
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Table 8-1. cont.

070-8164-00

(green)

DIP#| SWITCH DEFINITION OF SWITCH SETTINGS
NUMBER
S6 1 Program Error Handling O 321

2 Program Error Handl?ng 1 88(1) N ;;i)zzses

3 Program Error Handling 2 010 = Black
011 = Freeze for 5 sec — Black
100-111 = unused

4 Reference Error Handling 0 = Bypass
1 = use internal reference

5 unused

6 unused

7 Baud Rate 0 87

8 Baud Rate 1 00=19.2k
01=9600
10=4800
11=2400

S7 1 Zero Proc Amps (reset) 0 = Proc Amp Operate

1 = Proc Amp Reset

2 Proc Amp Knobs 0 = disable (freeze value)
1 = enable

3 Timing Keys 0 = disable (freeze value)
1 = enable

Vertical Timing 54

00 =0line
10 = +1 line
01 =-1line
11 = unused

6 Control 0 = local
1 = remote

Table 8-2. ADC Board Installation Jumpers.
FUNCTION JUMPER # DESCRIPTION
Input Gain Select J1 1-2 Gain Controlled by the RC 211

Gain Controlled by R166 on ADC board
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Fig. 8-6. Rear panel of the VS 211.

Electrical Installation

Installation in the Program Line

All input and output connections for the VS 211 are
through the rear panel. See Fig. 8-6. To install the
VS 211 inthe program line, connect the program input
signal to the PROGRAM INPUT connector. The
PROGRAM INPUT connector is terminated in 75 Q by
the VS 211 (except in the Bypass mode, when the
termination is provided following the PROGRAM
OUTPUT).

If this is a digital studio, connect a paralliel
composite digital signal to the COMPOSITE DIGITAL
INPUT 25-pin connector.

Connect a composite video reference signal,
containing sync and burst plus correct SC/H phase to
one of the REFERENCE LOOP-THROUGH
connectors. Terminate the other side in 75 Q.

Remote control connections to the RC 211, are
made through the 9-pin REMOTE connector on the
rear panel.

TYPICAL INSTALLATION

The simplest installation of a VS 211 Video
Synchronizer is illustrated in Fig. 8-7. The
measurement equipment shown in the illustration is
used for check-out and is not required for normal
operation.

PIX
PROGRAM MONITOR
INPUT
VS 211
oo 2
P = £ VIDEO
= o = vs 211 N
N oo
REFERENCE
ROUTING
SWITCHER
WAVEFORM MONITOR/
VECTORSCOPE
vi SYNC
RF° IN
N
BLACK BURST [ | 2
MASTER SYNC — —
GENERATOR

Fig. 8-7. Basic Installation of the VS 211.
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PROTECTIVE GROUND
MUST BE CONNECTED
TO EARTH GROUND.

MEAS AND TEST
EQUIPMENT

150 VATYP 48-66 Hz
LINE SELECT

L5 T

Fig. 8-8. Loction of the Line Selector Switch
& Fuse.

POWER-UP

The standard line voltage configuration is for230 V.
If 115 V operation is desired as the standard, order
Option 52. Check the voltage configuration onthe rear
panel (see Fig. 8-8). If it is not in the proper position,
flip the Line Selector Switch and change the fuse.

The VS 211 power switch is located behind the front
panel, on the power supply module. See Fig. 8-9.

The following procedure assumes that the VS 211
has a reference signal and that the video input is
already connected to the program line.

Power Up Procedure

1. If powering up for the first time, check that the
rear panel line selector switch is set to the
correct line voltage before connecting the
power mains.

2. Lower the front panel.

J [0

Fig. 8-9. Location of the POWER switch.
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Set the power switch to on.
Close the front panel.
Check that the green POWER indicator is on.

Check that the red SYSTEM STATUS
indicator is off.

o0 s W

NOTE
If there is no PROGRAM INPUT or
REFERENCE signal then the
SYSTEM STATUS indicator will be
blinking.

Interpreting Front-Panel Indicators

If the green POWER indicator did not come on,
check that:

1. The power switch is on.

2. The power cord is plugged in.

3. The line selector switch is in the correct
position.

4. The power supply fuse is good.

5. The power supply module is firmly plugged
into the instrument housing.

6. The cable from the front panel LED board to
the Controller board is firmly plugged in.

If all of the above items check out and the POWER
indicator is still off, consult the TROUBLESHOOTING
section of this manual<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>