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All input cards feature Built-In Fault Detect,
Self-Test command angle is optioned, and
models with True Wrap Around Test (VBT's).

Maximum versatility has been employed on
all “VB” products to assure universal compat-
ibility in addressing, timing, system, and mi-
crocomputer independence.

All VB Series converter cards are configured
as A24:D16 DTB SlaA24:D16 DTB SlaA24:D16 DTB SlaA24:D16 DTB SlaA24:D16 DTB Slavvvvveseseseses.  They will respond
to address modifier codes “3D” or 39 for stan-
dard addressing, and "2D" or "29" when se-
lected for short I/O type addressing.

The VME interface is a very straight-forward
register based design; simply address the channel
and read or write the data.

StaStaStaStaStatus rtus rtus rtus rtus reeeeegggggisteristeristeristeristersssss are used to provide card con-
figuration data, and on a per channel basis, to
provide channel config. and fault status.

The high speed  register based interface allows
these cards to operate reliably in any software
environment, with uninhibited Real-TReal-TReal-TReal-TReal-Timeimeimeimeime per-
formance.

Buffered latches are provided on all data lines
to assure stable read and write cycles as com-
manded by the host.  Address and control lines
feature single point terminations to minimize
any loading of the backplane.  All signal out-
put converters are provided with  inher inher inher inher inherent rent rent rent rent read-ead-ead-ead-ead-
bacbacbacbacback k k k k ability.

OvOvOvOvOvererererervievievievieviewwwww
The “VB Series” products line contains VME
compatible synchro/resolver converters and
absolute encoder systems.  These particular cards
are ideal for any rotary motion and related pro-
cess, control, or simulator type application with
any VME compatible system.

The VB SerVB SerVB SerVB SerVB Seriesiesiesiesies provide up to eight ceight ceight ceight ceight channelshannelshannelshannelshannels
of resolver or synchro conversion on a single-
width, standard 6U height VME card.

The VBE SerVBE SerVBE SerVBE SerVBE Seriesiesiesiesies Resolver/Encoder systems
feature up to 6 axis of shaft angle position en-
coding with a choice of single or multiturn re-
solvers used as the sensor inputs.

CCC’s full line of “Industry Standard” Syn-
chro/Resolver converters, and Absolute Encoder
products, are used to populate standard multi-
function VME decoder cards.  Differing con-
verters may be mixed to minimize real estate
for a particular application.

Both industr industr industr industr industrial and militarial and militarial and militarial and militarial and military gy gy gy gy grrrrrade ade ade ade ade (extended)
temperature range versions are available, with
forced air or conduction cooled models hav-
ing thermal layers and expansion wedge style
card locks. Accuracy applies over the operat-
ing temperature range, and 883 level B/38510
parts/processing is available on all units.

TTTTTrrrrransfansfansfansfansfororororormer isolamer isolamer isolamer isolamer isolation tion tion tion tion is offered for all inputs
and outputs, eliminating concerns for ground
loops, differing potentials and high voltage field
transients affecting the card itself and the VME
Bus backplane.

       ~~~   FEATURES  ~~~
q q q q q Up to 8 Isolated Input Channels/Card
q Synchro, Resolver and LVDT I/O

q  Independent Tracking Converters

q Mix-Match upto 8 Converters/Card

q 100% Transformer Isolated I/O units

q Loop-Back Testing Cards Available

q Self-Test Models w/Continuous Flt.

q Proven “Industry Std. Converters”

q Reliable Register Based “LSI” Logic

q Quadrature Incremental Encoder

    Outputs for Motion Controllers' Input

q On-Board Reference Supplies

q Absolute Multi-Speed/Multiturn I/O

                                                                                                                                       VB SERIESVB SERIESVB SERIESVB SERIESVB SERIES
          SYNCHR          SYNCHR          SYNCHR          SYNCHR          SYNCHRO-RESOLO-RESOLO-RESOLO-RESOLO-RESOLVER-ENCODERVER-ENCODERVER-ENCODERVER-ENCODERVER-ENCODER
                                                                                          VME CARD OVME CARD OVME CARD OVME CARD OVME CARD OVERVERVERVERVERVIEWVIEWVIEWVIEWVIEW
     VBR,VBWVBR,VBWVBR,VBWVBR,VBWVBR,VBW,VBE,VBB,VBE,VBB,VBE,VBB,VBE,VBB,VBE,VBB,VBT,VBT,VBT,VBT,VBT,VBDT Ser,VBDT Ser,VBDT Ser,VBDT Ser,VBDT Series Intries Intries Intries Intries Introductionoductionoductionoductionoduction

BUS CONVERTER SELECTIONS:

   Synchro/Resolver to Digital

   Absolute Encoder/Resolver Systems

   Digital to Synchro/Resolver

   Multispeed & Multiturn Converters

   Multifunction Dynamic Rotators

   DC Sine/Cos. Vector Generators

   2 & 3 Wire LVDT/RVDT to Digital

   Digital to LVDT/RVDT Simulators

   Active CDX  Control Differentials

   Active CT Control Transformers

   Active Incremental Outputs & Ref.

   Isolated D-A,s and Tracking A-D's

   Built-In Fault Detect, Forced-Test and
      True IsolatedWrap-Around Test.

   Programmable Reference Supplies



No eNo eNo eNo eNo exterxterxterxterxternal Pnal Pnal Pnal Pnal Pooooowwwwwer Supplies er Supplies er Supplies er Supplies er Supplies are required, ev-
ery card  is available as powered with standard
+++++ 12 an +5V  12 an +5V  12 an +5V  12 an +5V  12 an +5V VME Bus standarVME Bus standarVME Bus standarVME Bus standarVME Bus standarddddd supplies.

Power source jumpers are provided to select
the +12VDC power input source, via the ex-
ternal connector port, or the VME BUS P1
backplane.

CCC's VB cards include two 25 pin polarized
"D" style subminiature connectors on the front front front front front
panel panel panel panel panel for all external I/O, and/or the P2 and/or the P2 and/or the P2 and/or the P2 and/or the P2 con-
nector I/O is available as an option.

The availability of Self-Test Command Angle
options (-WS), and True Wrap-Around loop
back-test boards (VBT and VBDT Series),  al-
low  the user to configure automatic self test
and simulation type programs at any level.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

 Because the VB Series uses pr pr pr pr prooooovvvvven,en,en,en,en, and r and r and r and r and reli-eli-eli-eli-eli-
aaaaabbbbble le le le le “w“w“w“w“whole”hole”hole”hole”hole” con con con con convvvvverererererter prter prter prter prter productsoductsoductsoductsoducts, coupled with
the use of leading edge LSI interface technol-
ogy, the VB Series cards offer quick availabil-
ity, competiticompetiticompetiticompetiticompetitivvvvve pre pre pre pre pricing and the best densityicing and the best densityicing and the best densityicing and the best densityicing and the best density
verses performance ratio available in the mar-
ketplace.

VBR,VBW,VBE, & VBB SERIES ADDRESS
MAP

HEX Address Bits Converter
ChanSelect A4 A3 A2 A1 Function

00h 0 0 0 0

Read/Write
Chan.

0

02h 0 0 0 1 1

04h 0 0 1 0 2

06h 0 0 1 1 3

08h 0 1 0 0

Read-Back
Chan.

0

0Ah 0 1 0 1 1

0Ch 0 1 1 0 2

0Eh 0 1 1 1 3

10h 1 0 0 0

*Read Status
Chan.

0

12h 1 0 0 1 1

14h 1 0 1 0 2

16h 1 0 1 1 3

*-WS Units, Write Command Self-Test Angle



DescriptionDescriptionDescriptionDescriptionDescription
The VB S/R series are 1-4 channel continu-
ously tracking synchro or resolver to VME card
converters, employing a type 2 ratiometric
conversion loop for high speed/high perfor-
mance applications.  They will accept any of 4
individual, or paired 3-wire sync sync sync sync synchrhrhrhrhrooooo or 4-wire
rrrrresolvesolvesolvesolvesolvererererer inputs over a frequency range of 50
to 10KHZ., and convert  them simultaneously
into 10-16 bit words of natural binary data.
Data is addressable in a single word 16 bit for-
mat over the VME backplane.

Data made available to the bus is continuously
updated (tracking) without interruption; out-
put dadadadadata is stata is stata is stata is stata is stabbbbblelelelele,,,,,  accur  accur  accur  accur  accuraaaaatetetetete,,,,, and al and al and al and al and alwwwwwaaaaays frys frys frys frys fresheshesheshesh
up to the maximum tracking rate of the con-
verter.  When address and control variables are
set, all data bits are latched simultaneously into
separate buffered registers to prevent false reads.

IsolationIsolationIsolationIsolationIsolation
No eNo eNo eNo eNo exterxterxterxterxternal trnal trnal trnal trnal transfansfansfansfansfororororormermermermermersssss, modules or signal
conditioning is required.  The synchro/resolver
converters used feature internal solid-state or
transformer Scott T’s that accept dir dir dir dir direct fect fect fect fect fieldieldieldieldield
vvvvvoltaoltaoltaoltaoltaggggge inputse inputse inputse inputse inputs.

TTTTTrrrrransfansfansfansfansfororororormer isolamer isolamer isolamer isolamer isolated ted ted ted ted units are completely iso-
lated from each other and the backplane for
all the reference and signal lines.  This com

pletely isola isola isola isola isolates the cartes the cartes the cartes the cartes the card and efd and efd and efd and efd and effffffectiectiectiectiectivvvvvelelelelely the wy the wy the wy the wy the wholeholeholeholehole
computer from all field wiringcomputer from all field wiringcomputer from all field wiringcomputer from all field wiringcomputer from all field wiring, eliminating
concerns over troublesome gggggrrrrround loopsound loopsound loopsound loopsound loops, dif-
fering potentials, ground interjected spikes, ororororor
ghostlghostlghostlghostlghostly fy fy fy fy field noiseield noiseield noiseield noiseield noise that so frequently takes down
entire systems.

Multispeed/MultiturMultispeed/MultiturMultispeed/MultiturMultispeed/MultiturMultispeed/Multitur nnnnn
The VBR Hardware inherinherinherinherinherentlentlentlentlently suppory suppory suppory suppory supportststststs four
channels of discreet S-D/R-D conversion, two
channels of multispeed/multiturnmultispeed/multiturnmultispeed/multiturnmultispeed/multiturnmultispeed/multiturn S-D/R-D
conversion, or a combination of both.

The Firmware supports simultaneous two chan-
nel store-to-read configuraiton required to prop-
erly interrogate multispeed/multiturn resolv-
ers and synchro's .   Furthermore, precombined
converters can be supplied as an option.

Bus PBus PBus PBus PBus Pooooowwwwwerererererededededed
Power  required is +15 and +5VDC as stan-
dard; +12VDC is optioned, and the source for
the +12 or +15V input is strap selectable for
popopopopowwwwwer sourer sourer sourer sourer sourcing via the baccing via the baccing via the baccing via the baccing via the backplane or ekplane or ekplane or ekplane or ekplane or exterxterxterxterxter-----
nallnallnallnallnallyyyyy powered via the I/O connector.

Built-In-TBuilt-In-TBuilt-In-TBuilt-In-TBuilt-In-T est/Self-Test/Self-Test/Self-Test/Self-Test/Self-Testestestestest
All units include a continuous built-in-test,
converter and I/O fault detect, and -WS option
units include a command to 30 degree test angle
for self-test.

Options currently available include DC veloc-
ity output, a b b b b built-in test uilt-in test uilt-in test uilt-in test uilt-in test output representing
the tracking mode, internal reference supplies,
quadrature incremental pulse train outputs incremental pulse train outputs incremental pulse train outputs incremental pulse train outputs incremental pulse train outputs,
mil-grade e e e e extended temperxtended temperxtended temperxtended temperxtended temperaaaaaturturturturtureseseseses, and 883 level
B processing.

APPLICAAPPLICAAPPLICAAPPLICAAPPLICATIONS:TIONS:TIONS:TIONS:TIONS:

 q q q q q      Antenna MonitorAntenna MonitorAntenna MonitorAntenna MonitorAntenna Monitor inginginginging
     q q q q q  Closed Loop Ser Closed Loop Ser Closed Loop Ser Closed Loop Ser Closed Loop Servvvvvo Contro Contro Contro Contro Controlsolsolsolsols
     q q q q q   F  F  F  F  Fiririririr e Contre Contre Contre Contre Control Systemsol Systemsol Systemsol Systemsol Systems
     q q q q q      AAAAAvionic & Navionic & Navionic & Navionic & Navionic & Navvvvval Systemsal Systemsal Systemsal Systemsal Systems
     q q q q q  Con Con Con Con Convvvvveeeeeyyyyyor Contror Contror Contror Contror Controlsolsolsolsols
     q q q q q  WWWWWind Speed Indicaind Speed Indicaind Speed Indicaind Speed Indicaind Speed Indicatortortortortorsssss
     q q q q q   Mac  Mac  Mac  Mac  Machine Contrhine Contrhine Contrhine Contrhine Control Systemsol Systemsol Systemsol Systemsol Systems
     q q q q q   Shaft   Shaft   Shaft   Shaft   Shaft Angle EncodingAngle EncodingAngle EncodingAngle EncodingAngle Encoding
     q q q q q   Eng  Eng  Eng  Eng  Engine ine ine ine ine TTTTTest Standsest Standsest Standsest Standsest Stands
     q q q q q   Material Handling Systems  Material Handling Systems  Material Handling Systems  Material Handling Systems  Material Handling Systems

                          VBR SERIES
   SYNCHRO & RESOLVER TO DIGITAL
             VME BUS INPUT CARDS

AVAILABLE  FEATURES

q  Resolution 10 to 18 Bits
q  Transformer Isolated Inputs
q  Ratiometric Tracking Converters
q  Tracking Rates to 50 RPS
q  Velocity & Incremental Outputs
q  Insensitive to Frequency & Amplitude
      Variations
q  IND.TEMP/ Mil Spec./Hi Rel Options
q  1 to 4 Channels Per Card, VBD for 8
q  Proven “Industry StandardConverters”
q  On-Board Reference Supplies



snoitacificepS snoitacificepS snoitacificepS snoitacificepS snoitacificepS

stiB01 stiB01 stiB01 stiB01 stiB01 stiB21 stiB21 stiB21 stiB21 stiB21 stiB41 stiB41 stiB41 stiB41 stiB41 stiB61 stiB61 stiB61 stiB61 stiB61 stiB81 stiB81 stiB81 stiB81 stiB81

ycaruccA ycaruccA ycaruccA ycaruccA ycaruccA '03-/+ '5.8-/+ BSL1+'4-/+ '4-/+ '1-/+

BSL1+'5.4-/+

sledomAH- sledomAH- sledomAH- sledomAH- sledomAH- '12-/+ '7.2-/+ '6.2-/+* .ces01-/+

etaRgnikcarT etaRgnikcarT etaRgnikcarT etaRgnikcarT etaRgnikcarT .zH06 5.21 01 5.2 526.0 52.0

)SPR( .zH004 04 04 01 5.2 1

001 08 03 5 2.1

sledomSH- sledomSH- sledomSH- sledomSH- sledomSH- 002 002 05 01

noitareleccA noitareleccA noitareleccA noitareleccA noitareleccA .zH06 077 592 02

galBSL1arof( .zH004 00621 0054 016 421

.zHK5,2 0052 0009 0261

sledomSH- sledomSH- sledomSH- sledomSH- sledomSH- 0041 053 07

.zH004 00022 0055 0011

.zHK5,2 K061 00004 0018

ecnopseRpetS ecnopseRpetS ecnopseRpetS ecnopseRpetS ecnopseRpetS .zH06 .sm002 .sm063 .sm008 .sm0021

.zHK5.2 .sm59 .sm59 .sm051 .sm006 .sm0002

egnaRycneuqerF egnaRycneuqerF egnaRycneuqerF egnaRycneuqerF egnaRycneuqerF .zH0001-74stinu.zH06 .zH0002-063stinu.zH004

.zH0084-0002stinu.zHK5.2 elbaliavAseicneuqerFrehgiH

stupnIecnerefeR stupnIecnerefeR stupnIecnerefeR stupnIecnerefeR stupnIecnerefeR smhoK09otniSMRV62

smhoK063otniSMRV511

stupnIlangiS stupnIlangiS stupnIlangiS stupnIlangiS stupnIlangiS decnalaBL-LmuminiMsmhoK62otniL-LSMRV8.11

decnalaBL-LmuminiMsmhoK62otniL-LSMRV62

decnalaBL-LmuminiMsmhoK002otniL-LSMRV09

)stlov(nwodkaerB )stlov(nwodkaerB )stlov(nwodkaerB )stlov(nwodkaerB )stlov(nwodkaerB stinUremrofsnarTnodnuorGotmuminiMCDV005

edoMnommoC edoMnommoC edoMnommoC edoMnommoC edoMnommoC stinUetatSdiloSnomuminiM.bD08

seilppuSrewoP seilppuSrewoP seilppuSrewoP seilppuSrewoP seilppuSrewoP lennahc/.am521+,lacipyt.pmA8.@CDV5+

+.ae.am054ddastinuRW-,)stinu21-(lennahc/.am54@CDV21-,lennahc/.am53@CDV21+

.ae.am004ddastinuRW-,lennahc/.am53@CDV51-,lennahc/.am52@CDV51+,ro

erutarepmeT erutarepmeT erutarepmeT erutarepmeT erutarepmeT )stinu1-(,.vnocnoC07+otC0,stinuleveldracnoC55+otC0

)stinu3-(.vnocnoC58+otC04-stinu,leveldracnoC57+otC04-

)gnitarepo( )stinu2-(,.vnocnoC501+otC55-,stinuleveldracnoC58+otC55-

egarotS egarotS egarotS egarotS egarotS C521+otC55-

STUPNI.FER&LANGISDETALOSIREMROFSNARTROETATSDILOSHTIWELBALIAVASTINULLA)1:setoN

rewop%5-/+,ycneuqerf&edutilpma%01-/+,egnar.pmetgnitarepoehtrevoseilppaycaruccA)2

seilppuSecnerefeRelbammargorPdnadexiF,elbaliavaseicneuqerfdnasegatlovtupnitnereffiD)3

L-L.xamotpuedomnommoC.dednuorgebyameniltupnienoyna,stupnietatsdiloshtiwstinuroF)4
.dtsedomnommoc.bD08dna,elbatpeccasitupni

elbaliavasetarrehgihdnasemitgnilttesretsaf,ycaruccarehgiH)5

.stinutcelesnoelbaliava.leRhgiHAW01583/BleveL388)6
CCC7991thgirypoCc.elbaliavastinutiB02&sdnoces.cra02-/+foycaruccahtiwstinutiB61)7*.



FEATURES

q Simulates Synchros and Resolvers
q  DC Sine Cosine Models Available
q Transformer Isolated I/O
q Choice of 12 to 18 Bit Resolution
q Up to 4 Channels Per VME Card
q No External Power Supplies Required
q Mil Temp. and 883ER/38510 Available
q Fast 5 USec. Throughout (With Settling)
q Inherent Readback Access

DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION
The VBW SerVBW SerVBW SerVBW SerVBW Seriesiesiesiesies are complete VME Bus to
Synchro and Resolver output converters used
for self-test, simulation and controlself-test, simulation and controlself-test, simulation and controlself-test, simulation and controlself-test, simulation and control, in mili-
tary and industrial applications.

The VBW card is populated with digital to:
synchro, resolver, or DC sine/cosine convert-
ers mixed as specified for the application.

The converters are contincontincontincontincontinuousluousluousluousluously upday upday upday upday updatingtingtingtingting, al-
lowing the speed response to be dictated by
the software, clock and the CPU.

All of these synchro and resolver converters
feature virtually indestructible short-circuitindestructible short-circuitindestructible short-circuitindestructible short-circuitindestructible short-circuit
prprprprproof outputsoof outputsoof outputsoof outputsoof outputs, over-voltage and transient pro-
tection, internal heat sinksinternal heat sinksinternal heat sinksinternal heat sinksinternal heat sinks, current limiting,
and automaautomaautomaautomaautomatic thertic thertic thertic thertic thermal cutofmal cutofmal cutofmal cutofmal cutoffffff.

Complete tr tr tr tr transfansfansfansfansfororororormer isolamer isolamer isolamer isolamer isolationtiontiontiontion is offered for
all reference inputs and signal outputs to elimi-elimi-elimi-elimi-elimi-
nananananate gte gte gte gte grrrrround loopsound loopsound loopsound loopsound loops, differing potentials, and tototototo
kkkkkeeeeeeeeeep anp anp anp anp any high vy high vy high vy high vy high voltaoltaoltaoltaoltaggggge tre tre tre tre transients fransients fransients fransients fransients from afom afom afom afom affffffect-ect-ect-ect-ect-
ing the ing the ing the ing the ing the VME bVME bVME bVME bVME bus bacus bacus bacus bacus backplanekplanekplanekplanekplane.

Both lololololow costw costw costw costw cost “DSL/DRL Series”, and “DSP
Series”  r r r r refefefefeferererererence poence poence poence poence powwwwwererererered coned coned coned coned convvvvvererererertertertertertersssss are of-
fered to dr dr dr dr driiiiivvvvve on-boare on-boare on-boare on-boare on-board loads of up to 5Vd loads of up to 5Vd loads of up to 5Vd loads of up to 5Vd loads of up to 5VAAAAA,
and external “booster amplifiers” are available
to drive loads up to 300Vloads up to 300Vloads up to 300Vloads up to 300Vloads up to 300VAAAAA.

VME BVME BVME BVME BVME BUSUSUSUSUS
The VBW series consists of up to 4 c4 c4 c4 c4 channelshannelshannelshannelshannels
digital of synchro or resolver converters in a
single slot width single slot width single slot width single slot width single slot width , 6U size, standard VME Bus
module.  Only the DSP Converters require a
double width slot because of their .82" height
modules.

Configured as a A24:D16 DTB SlaA24:D16 DTB SlaA24:D16 DTB SlaA24:D16 DTB SlaA24:D16 DTB Slavvvvveeeee, these
cards will respond to address modifier codes
“3D or 39” for standard addressing, and “2D
or 29” when selected for short I/O type ad-
dressing. The D00 through D15 data lines are
used for the command input, whereby D15 rep-
resents the most significant bit.

                                                                           VBW SERIESVBW SERIESVBW SERIESVBW SERIESVBW SERIES
     VME BVME BVME BVME BVME BUS US US US US TTTTTO SYNCHRO SYNCHRO SYNCHRO SYNCHRO SYNCHROOOOO,,,,, RESOL RESOL RESOL RESOL RESOLVERVERVERVERVER
     OR  DC SIN/COS OUTPUT CARDS     OR  DC SIN/COS OUTPUT CARDS     OR  DC SIN/COS OUTPUT CARDS     OR  DC SIN/COS OUTPUT CARDS     OR  DC SIN/COS OUTPUT CARDS

VBW cards are provided with inherinherinherinherinherent Read-ent Read-ent Read-ent Read-ent Read-
BacBacBacBacBack k k k k functionality, and Loop-Back/Wrap-
around  testing features can be provided as an
option (see VBT Series, data sheet).

Because the DSL/DRL series converters are
offered with VME Bus standarVME Bus standarVME Bus standarVME Bus standarVME Bus standard d d d d +++++12V and12V and12V and12V and12V and
+5VDC supplies+5VDC supplies+5VDC supplies+5VDC supplies+5VDC supplies, and the DSP series are com-
pletely "Ref "Ref "Ref "Ref "Referererererence Pence Pence Pence Pence Pooooowwwwwererererered" unitsed" unitsed" unitsed" unitsed" units;
   No e  No e  No e  No e  No exterxterxterxterxternal ponal ponal ponal ponal powwwwwer supplies arer supplies arer supplies arer supplies arer supplies are re re re re requirequirequirequirequirededededed.....

These features make the VBW VDSL Series
the highest perfhighest perfhighest perfhighest perfhighest perfororororormancemancemancemancemance, easiest to use and
most accurate complete units availablemost accurate complete units availablemost accurate complete units availablemost accurate complete units availablemost accurate complete units available in the
marketplace.

FUNCTIONS

q Digital to Synchro/Resolver Converters

q Digital Vector Generators (DC Sine/Cos)

q Solid State Control Transformers

q Dual Channel Synchro Amplifiers

q Isolated Digital to Analog

q Mix/Match w/ S-D & R-D's On-Board

q Control Differential Transformers

q Reference Powered D-S Converters

Applications

q Fire Control Systems

qq Aircraft  Simulators & Trainers

q Naval Trainers

q Navigational Tools & GPS Systems

q Gyro & Wind Speed Simulation

q Test Stands & Instrumentation

q Automated Test Equipment



DSC60N, 60 Hz. Transformer
For DSL 50/60 Hz. units only

supersupersupersupersuperior efior efior efior efior efffffficiencicienciciencicienciciency and 2-3 times better thery and 2-3 times better thery and 2-3 times better thery and 2-3 times better thery and 2-3 times better ther-----
mal heamal heamal heamal heamal heat dissat dissat dissat dissat dissapapapapapation otion otion otion otion ovvvvver DC poer DC poer DC poer DC poer DC powwwwwererererered unitsed unitsed unitsed unitsed units,
in addition to the ability to provide high volt-
age 60 Hz. signals direct, without any external
transformers.
400Hz DSP units drdrdrdrdriiiiivvvvve up to a full 4.5Ve up to a full 4.5Ve up to a full 4.5Ve up to a full 4.5Ve up to a full 4.5VA loadA loadA loadA loadA load,
and 60Hz units 60Hz units 60Hz units 60Hz units 60Hz units drive a full 1.5VA load dirdirdirdirdirectectectectect
without requiring external output transwithout requiring external output transwithout requiring external output transwithout requiring external output transwithout requiring external output trans
fffffororororormermermermermers.s.s.s.s.

Synchro/Resolver active Control
Transformers, active Control Differen-
tials, units with Isolated D-A (Digital to
Analog), or LVDT/RVDT, Multispeed
Conversion, Demods' active Vector
Generators etc. can be configured by
requesting:"VBW Series Extended
Model Selection guide".

Accuracy:
 12 bit Units +15 arc minutes
14 bit Units +4 arc minutes,
DSP type: 1 LSB Differential Linearity.

Standard Synchro Loads
MIL-STD Class
MIL-S-20708

IMPEDENC
ZSO

Load
VA

26V 08 CT 4c 100 + j490 0.2784
26V 11 CT 4d 21.0 + j132 1.0417
     11 CT 4e 838 + j4955 1.6118
     15 CT 4b, & c 1600 + j9300 0.8584
     15 CT 6b, & c 1170 + j6780 1.1773
     18 CT 4b, & c 1420 + j13260 0.6074
     18 CT 6b, & d 1730 + j510 4.491
     23 CT 4, & a 1460 + j11050 0.7267
     23 CT 4b, & c 1950 + j14000 0.573
     23 CT 6, & a 1250 + j3980 1.9417
     23 CT 6c & d 1350 + j4300 1.7972
Notes: 1) 6 = 60 Hz., 4 = 400 Hz. units
.         2) 26V = 26Vsystem,11.8VL-L signals
.             else; 115Vsystem, 90VL-L signals typ

DSL/DRL DSL/DRL DSL/DRL DSL/DRL DSL/DRL TYPETYPETYPETYPETYPE
The DSL/DRL converters are highlhighlhighlhighlhighly ry ry ry ry reliaeliaeliaeliaeliabbbbblelelelele,,,,,
vvvvvererererery loy loy loy loy low costw costw costw costw cost, digital to synchro/resolver con-
verters that are powered from +15VDC or  Bus-Bus-Bus-Bus-Bus-
popopopopowwwwwerererererededededed +++++12v12v12v12v12volt suppliesolt suppliesolt suppliesolt suppliesolt supplies.  The DC supply
source may be field selected as sourselected as sourselected as sourselected as sourselected as sourced bced bced bced bced by any any any any an
eeeeexterxterxterxterxternal input ornal input ornal input ornal input ornal input or,,,,, po po po po powwwwwererererered fred fred fred fred from the om the om the om the om the VME BusVME BusVME BusVME BusVME Bus
bacbacbacbacbackplanekplanekplanekplanekplane.....

Frequencies of 400Hz and higher require nonononono
eeeeexterxterxterxterxternal componentsnal componentsnal componentsnal componentsnal components, and two different types
of output transformers are offered for the 60Hz
units.

The internal; reference and signal transform-
ers, rugged power amplifiers, and larlarlarlarlarggggge intere intere intere intere inter-----
nal heanal heanal heanal heanal heat sinkst sinkst sinkst sinkst sinks, provide complete output drive
with the best density verses heat dissapation
per square inch, available for DC powered
converters in the marketplace.

DSP DSP DSP DSP DSP TYPETYPETYPETYPETYPE
The DSP converters derderderderderiiiiivvvvve the output poe the output poe the output poe the output poe the output powwwwwererererer
frfrfrfrfrom the rom the rom the rom the rom the refefefefeferererererence (RH,ence (RH,ence (RH,ence (RH,ence (RH, RL) input RL) input RL) input RL) input RL) input, and re-
quire No No No No No +++++15 or 15 or 15 or 15 or 15 or +++++12VDC supplies12VDC supplies12VDC supplies12VDC supplies12VDC supplies.  This se-
ries features a vvvvvererererery efy efy efy efy efffffficient,icient,icient,icient,icient, inter inter inter inter internal pulsanal pulsanal pulsanal pulsanal pulsat-t-t-t-t-
ing poing poing poing poing powwwwwer suppler suppler suppler suppler supplyyyyy,,,,,     that converts the reference
input into a high-power, angle-weighted syn-
chro output format.

Because these units  convert the AC reference
input directly into AC modified outputs; they
are more like a translator then amplifier, they
effectively  tr tr tr tr transfansfansfansfansfer the er the er the er the er the AAAAAC poC poC poC poC powwwwwer rer rer rer rer raaaaather thenther thenther thenther thenther then
amplify amplify amplify amplify amplify DC sources. This allows the DSP se-
ries converters the inherent ability to provide

DSL/DRL Units;  Model Type, Drive/Load Verses Power Supply Load

DC Power Supplies  +/-15VDC SUPPLIES
.External +/-18VMax.

+/-12VDC SUPPLIES
.Bus-Powered or Ext.

Frequency 60 Hz. Units 400 Hz. Units 60 Hz. Units 400 Hz. Units

Model Type **N Std. -3L Std. -3L *-5 **N Std. -3L Std. -3L *-5

Drive (VA) 0.02 1.5 2.2 1.5 2.9 5 0.02 1.2 1.7 1.2 2 3.4

90V. Synchro in Kohms 4 2.7 4 2 1.2 5 3.5 5 3 1.78

11.8V. Syn in ohms 70 36 87 52

11.8V. Res in ohms 93 48 116 70

Avg. DC Current (ma.) 120 150 150 150 220 200

Avg.Peak Current(ma.) 120 330 330 150 485 440

Foldback (ma.) 120 600 600 2000 180 600 600 2000

Notes 1)** These units used to power external power amplifiers to upto 300VA., +/-15V units are 7V ,
.                                                                                                                 +/-12V.  units are 6
V.L-L.                                     .         2)* These units require a double slot assembly for module height and
Thermal considerations,                    .        3) All units should have sufficient forced air cooling. Internal
Thermal cut-off is at 125C and is                   .             automatically restored.
.        4) 60 Hz, units require an external transformer  shown below, P/N DSC60-15 for +/-15V units,   .
.                                                                                                         P/N DSC60-12 for +/- 12V. units
.        5) The +/- 12 or +/-15VDC Power supplies should feature foldback/current limitting to enable .     . .
supplies to gradually increase the voltage with the load surge caused during power-on                  .
(turn-on short circuit current).Most  reasonable supplies (including switchers) feature this.
.         6) Both the + and - supplies should power-up simultaneously to minimize turn-on surges (typical .
of all Class B amp's.) Tracking supplies should be considered where practical.

       Resolver Sin/Cos Format                  Synchro Format

DSP type converters drive upto 1.33K ohms @ 400 Hz., 4.0K ohms @ 60 Hz.
    Reference Current:DSL; 2ma., DSP;  40ma.@400Hz, 50ma.@60Hz./chan.



OvOvOvOvOvererererervievievievieviewwwww
The VBT and VBDT Cards are full function 3
and 6 channel VME Bus cards with added sup-
port logic for CCC’s "Ad"Ad"Ad"Ad"Advvvvvanced Random Sig-anced Random Sig-anced Random Sig-anced Random Sig-anced Random Sig-
nal nal nal nal nal TTTTTest Bus est Bus est Bus est Bus est Bus TMTMTMTMTM"  (ARS "  (ARS "  (ARS "  (ARS "  (ARS TTTTT-Bus -Bus -Bus -Bus -Bus TMTMTMTMTM).).).).).

The "ARS  ARS  ARS  ARS  ARS  TTTTT-Bus-Bus-Bus-Bus-BusTMTMTMTMTM" uses a inter inter inter inter interlocloclocloclockkkkked red red red red relaelaelaelaelayyyyy
ssssswitcwitcwitcwitcwitching mahing mahing mahing mahing matrtrtrtrtrixixixixix, that allows all the signal lines
frfrfrfrfrom one conom one conom one conom one conom one convvvvverererererterterterterter module to be selectively
routed to anto anto anto anto any other compay other compay other compay other compay other compatibtibtibtibtible conle conle conle conle convvvvverererererterterterterter
modules, that reside on the same cardon the same cardon the same cardon the same cardon the same card, or anyor anyor anyor anyor any
other other other other other VBT  or VBT  or VBT  or VBT  or VBT  or VBDT CarVBDT CarVBDT CarVBDT CarVBDT Card tied into the sys-d tied into the sys-d tied into the sys-d tied into the sys-d tied into the sys-
temtemtemtemtem.

 Compatible modules on any board are allowed
to be tied between, or to, each other for loopback,
Wrap-around testing and real time systems test.

TheARS ARS ARS ARS ARS TTTTT-Bus-Bus-Bus-Bus-BusTMTMTMTMTM facilities Real-T Real-T Real-T Real-T Real-Time on-lineime on-lineime on-lineime on-lineime on-line
(li(li(li(li(livvvvve) and ofe) and ofe) and ofe) and ofe) and off-line testingf-line testingf-line testingf-line testingf-line testing, and program con-
trolled automatic testing dododododown to the compo-wn to the compo-wn to the compo-wn to the compo-wn to the compo-
nent connent connent connent connent convvvvverererererter leter leter leter leter levvvvvel.el.el.el.el.

Because the Because the Because the Because the Because the ARS ARS ARS ARS ARS TTTTT-Bus-Bus-Bus-Bus-BusTMTMTMTMTM allo allo allo allo allows the prws the prws the prws the prws the prooooogggggrrrrramamamamam
to rto rto rto rto run un un un un “li“li“li“li“li vvvvve”e”e”e”e” (r (r (r (r (real-time testing) oreal-time testing) oreal-time testing) oreal-time testing) oreal-time testing) or,,,,, selecti selecti selecti selecti selectivvvvvelelelelelyyyyy
disconnect the actual field wired signal linesdisconnect the actual field wired signal linesdisconnect the actual field wired signal linesdisconnect the actual field wired signal linesdisconnect the actual field wired signal lines
in rin rin rin rin route to eacoute to eacoute to eacoute to eacoute to each conh conh conh conh convvvvverererererter;ter;ter;ter;ter;
                                                  AAAAAutomautomautomautomautomatic System Detic System Detic System Detic System Detic System Debbbbbugugugugug,,,,, can easil can easil can easil can easil can easily dis-y dis-y dis-y dis-y dis-
cercercercercern conn conn conn conn convvvvverererererter vter vter vter vter verererererses fses fses fses fses field wirield wirield wirield wirield wiring or sensoring or sensoring or sensoring or sensoring or sensor
fffffaults in the oaults in the oaults in the oaults in the oaults in the ovvvvverererererall system,all system,all system,all system,all system, and e and e and e and e and evvvvvaluaaluaaluaaluaaluate thete thete thete thete the
difdifdifdifdifffffferererererences betwences betwences betwences betwences between loaded and unloaded con-een loaded and unloaded con-een loaded and unloaded con-een loaded and unloaded con-een loaded and unloaded con-
vvvvverererererter perfter perfter perfter perfter perfororororormancemancemancemancemance.....

                                                                      VBT & VBT & VBT & VBT & VBT & VBDT SERIESVBDT SERIESVBDT SERIESVBDT SERIESVBDT SERIES
                                                                 VME BVME BVME BVME BVME BUS US US US US W/BW/BW/BW/BW/BUILUILUILUILUILTTTTT-IN -IN -IN -IN -IN TEST BTEST BTEST BTEST BTEST BUSUSUSUSUS
         SYNCHR         SYNCHR         SYNCHR         SYNCHR         SYNCHRO/RESOLO/RESOLO/RESOLO/RESOLO/RESOLVER CONVERVER CONVERVER CONVERVER CONVERVER CONVERTERSTERSTERSTERSTERS

Multiple InterMultiple InterMultiple InterMultiple InterMultiple Inter -Boar-Boar-Boar-Boar-Board d d d d TTTTTest Pest Pest Pest Pest Paaaaathsthsthsthsths
The on-board     ARS ARS ARS ARS ARS TTTTT-Bus-Bus-Bus-Bus-BusTMTMTMTMTM may be user
strapped for routing to any one of twtwtwtwtwodifodifodifodifodifffffferererererententententent
and distinct interand distinct interand distinct interand distinct interand distinct inter-car-car-car-car-card test bd test bd test bd test bd test buses uses uses uses uses that are daisy
chained between boards via the P2 P2 P2 P2 P2 expansion
port or the For the For the For the For the Frrrrront Pont Pont Pont Pont Panelanelanelanelanel (T-BusTM) connector
ports.

The use of two-difdifdifdifdifffffferererererent interent interent interent interent inter-car-car-car-car-card test bd test bd test bd test bd test busesusesusesusesuses
allows the user to run seseseseseparparparparparaaaaate high vte high vte high vte high vte high voltaoltaoltaoltaoltagggggeeeee
syncsyncsyncsyncsynchrhrhrhrhro,o,o,o,o, and lo and lo and lo and lo and low vw vw vw vw voltaoltaoltaoltaoltaggggge synce synce synce synce synchrhrhrhrhro bo bo bo bo buses withinuses withinuses withinuses withinuses within
the same systemthe same systemthe same systemthe same systemthe same system.  Furthermore, the two dif-
ferent InterInterInterInterInter-car-car-car-car-card bd bd bd bd buses can be stauses can be stauses can be stauses can be stauses can be staggggggggggererererered fed fed fed fed fororororor
eeeeexpansion into a thirxpansion into a thirxpansion into a thirxpansion into a thirxpansion into a thirddddd RVDT/LVDT test bus,
or or or or or even a fffffourourourourourth or fth or fth or fth or fth or fifth mifth mifth mifth mifth multiculticulticulticultichannel hannel hannel hannel hannel A-D/
D-A test b test b test b test b test bususususus etc.

TTTTTest Bus Inteest Bus Inteest Bus Inteest Bus Inteest Bus Integggggrrrrr ityityityityity
Unlike other test methods that employ step-
ping up/down signal voltages for testing, or
fixed step changes to verify limited function-
ality; the “ARS ARS ARS ARS ARS TTTTT-Bus-Bus-Bus-Bus-BusTMTMTMTMTM” rrrrroutes the routes the routes the routes the routes the real (treal (treal (treal (treal (trueueueueue
vvvvvoltaoltaoltaoltaoltaggggge) signal lines as thee) signal lines as thee) signal lines as thee) signal lines as thee) signal lines as they enter the ciry enter the ciry enter the ciry enter the ciry enter the circuitcuitcuitcuitcuit
carcarcarcarcarddddd,,,,, this per this per this per this per this permits 100% trmits 100% trmits 100% trmits 100% trmits 100% true testing aue testing aue testing aue testing aue testing abilitybilitybilitybilitybility.....

The use of real (true-voltage) signal lines, and
a tr tr tr tr true isolaue isolaue isolaue isolaue isolated test bted test bted test bted test bted test bususususus for Loop-Back allows
the program to discerdiscerdiscerdiscerdiscern positin positin positin positin positivvvvvelelelelelyyyyy,,,,, (with con- (with con- (with con- (with con- (with con-
fidence) whether a failure is an on-board orfidence) whether a failure is an on-board orfidence) whether a failure is an on-board orfidence) whether a failure is an on-board orfidence) whether a failure is an on-board or
field fault.field fault.field fault.field fault.field fault. .

     SafSafSafSafSafe-Loce-Loce-Loce-Loce-LockkkkkTMTMTMTMTM contr contr contr contr control  lool  lool  lool  lool  logggggicicicicic
 The     ARS ARS ARS ARS ARS TTTTT-Bus-Bus-Bus-Bus-BusTMTMTMTMTM uses a unique register based
control structure employing the use of   CCC's
"SafSafSafSafSafe-Loce-Loce-Loce-Loce-Lock k k k k TMTMTMTMTM contr contr contr contr control  lool  lool  lool  lool  logggggicicicicic".  A single  Saf Saf Saf Saf Safe-e-e-e-e-
LocLocLocLocLockkkkkTMTMTMTMTM Command Re Command Re Command Re Command Re Command Regggggister is prister is prister is prister is prister is prooooovided tovided tovided tovided tovided to
request the desired routing of signalsrequest the desired routing of signalsrequest the desired routing of signalsrequest the desired routing of signalsrequest the desired routing of signals, and a
SafSafSafSafSafe-Loce-Loce-Loce-Loce-LockkkkkTMTMTMTMTM Sta Sta Sta Sta Status Retus Retus Retus Retus Regggggister is prister is prister is prister is prister is prooooovided to con-vided to con-vided to con-vided to con-vided to con-
firm if and when the commanded routing isfirm if and when the commanded routing isfirm if and when the commanded routing isfirm if and when the commanded routing isfirm if and when the commanded routing is
setsetsetsetset.

All the ARS ARS ARS ARS ARS TTTTT-Bus-Bus-Bus-Bus-BusTMTMTMTMTM; interlock, non-conten-
tion, bus-busy, time-out and signal compatibility
checking logic, is transparent to the user, and
automatically controlled with the on-boardautomatically controlled with the on-boardautomatically controlled with the on-boardautomatically controlled with the on-boardautomatically controlled with the on-board
SafSafSafSafSafe-Loce-Loce-Loce-Loce-LockkkkkTMTMTMTMTM contr contr contr contr control lool lool lool lool logggggicicicicic.

AAAAApplicapplicapplicapplicapplication tion tion tion tion TTTTTestingestingestingestingesting
Loop-back testing is primarily used immedi-
ately following power-ups, to step the converters
through a user programmed exercise.
    Real-time testing is performed by monitor-
ing the signals and converters while in opera-
tion, and/or comparing the actual performance
with     another channel in the system (running
concurrent to the live channel being tested), or
a simulation of the expected.

TTTTThe use of 100% trhe use of 100% trhe use of 100% trhe use of 100% trhe use of 100% transfansfansfansfansfororororormermermermermer-isola-isola-isola-isola-isolated con-ted con-ted con-ted con-ted con-
vvvvverererererterterterterters and a phs and a phs and a phs and a phs and a physicallysicallysicallysicallysically isolay isolay isolay isolay isolated test bted test bted test bted test bted test bus sus sus sus sus switcwitcwitcwitcwitch-h-h-h-h-
ing maing maing maing maing matrtrtrtrtrix; alloix; alloix; alloix; alloix; allows userws userws userws userws users to intes to intes to intes to intes to integggggrrrrraaaaate te te te te AAAAAutomautomautomautomautomatictictictictic
TTTTTest Systems with guarest Systems with guarest Systems with guarest Systems with guarest Systems with guaranteed confanteed confanteed confanteed confanteed confidence andidence andidence andidence andidence and
100% assur100% assur100% assur100% assur100% assured perfed perfed perfed perfed perfororororormancemancemancemancemance.....

         ~~~   FEATURES   ~~~
q   True Wrap-Around Converter Testing
q   On and Off Card Loop-Back Testing
q   Expandable Off-Card Test Bus'
q  Isolation Through-Out
        Implementation
q   Real-Time and Off-Line Testing
q    I/O Can Be Disconnected/Module
q   Verification of  On Verses Off Card
      Faults
q   Intelligent Test Bus Routing Logic
q   Dual Off-Card Buses Per Card
q   Elaborate Backplanes Not Required
q   Upto 6 Isolated Channels/Card

  (Request full VBT/VBDT Data Sheets,
   Block Diagrams on following page)



VBT and VBDT Block Diagrams, Extensive True Wrap-Around Self-Test , Request VBT/VBDT Data Sheets



DescriptionDescriptionDescriptionDescriptionDescription
Computer Conversions     VBD SerVBD SerVBD SerVBD SerVBD Seriesiesiesiesies are ultra
high density Synchigh density Synchigh density Synchigh density Synchigh density Synchrhrhrhrhro & Resolvo & Resolvo & Resolvo & Resolvo & Resolver Coner Coner Coner Coner Convvvvverererererterterterterter
Cards designed specifically for VME Bus ap-
plications where density, isolation, and cost is
of paramount importance.

Up to a full 8 c8 c8 c8 c8 channels of Synchannels of Synchannels of Synchannels of Synchannels of Synchrhrhrhrhro/Resolvo/Resolvo/Resolvo/Resolvo/Resolvererererer
to Digto Digto Digto Digto Digital or 6 cital or 6 cital or 6 cital or 6 cital or 6 channels of Dighannels of Dighannels of Dighannels of Dighannels of Digital to Syncital to Syncital to Syncital to Syncital to Synchrhrhrhrhro/o/o/o/o/
Resolver conversion are provided on a single
slot width, 6U size, VME Bus Card.

Even with this high a density; the VBD cards
are offered with a selection of solid-state or
on-board TTTTTrrrrransfansfansfansfansfororororormer Isolamer Isolamer Isolamer Isolamer Isolated I/Oted I/Oted I/Oted I/Oted I/O.

IsolationIsolationIsolationIsolationIsolation
TTTTTrrrrransfansfansfansfansfororororormer isolamer isolamer isolamer isolamer isolated ted ted ted ted units are completely iso-
lated from each other and the backplane for
each converters set of signal lines, and the ref-
erence inputs are transformer isolated separately
for each pair of converters, or optionally indi-
vidual; allowing the user to run 8 different ref-
erence input sources, levels, or frequencies, into
the same VME Converter Card.

TTTTThis completelhis completelhis completelhis completelhis completely isolay isolay isolay isolay isolates the cartes the cartes the cartes the cartes the card and efd and efd and efd and efd and effffffec-ec-ec-ec-ec-
tititititivvvvvelelelelely the wy the wy the wy the wy the whole computer frhole computer frhole computer frhole computer frhole computer from all fom all fom all fom all fom all field wirield wirield wirield wirield wir-----
inginginginging,,,,, elimina elimina elimina elimina eliminating concerting concerting concerting concerting concerns ons ons ons ons ovvvvver trer trer trer trer troubouboubouboublesomelesomelesomelesomelesome
gggggrrrrround loops,ound loops,ound loops,ound loops,ound loops, dif dif dif dif diffffffererererering potentials,ing potentials,ing potentials,ing potentials,ing potentials, g g g g grrrrround in-ound in-ound in-ound in-ound in-
terjected spikterjected spikterjected spikterjected spikterjected spikes,es,es,es,es, ghostl ghostl ghostl ghostl ghostly or fy or fy or fy or fy or field noise thaield noise thaield noise thaield noise thaield noise that sot sot sot sot so
frfrfrfrfrequentlequentlequentlequentlequently taky taky taky taky takes does does does does down entirwn entirwn entirwn entirwn entire systems.e systems.e systems.e systems.e systems.

                                                                                                                                                           VBD SERIESVBD SERIESVBD SERIESVBD SERIESVBD SERIES
                     UL                     UL                     UL                     UL                     ULTRA-HIGH DENSITYTRA-HIGH DENSITYTRA-HIGH DENSITYTRA-HIGH DENSITYTRA-HIGH DENSITY
                                                                           VME S/R CONVERVME S/R CONVERVME S/R CONVERVME S/R CONVERVME S/R CONVERTER CARDSTER CARDSTER CARDSTER CARDSTER CARDS

InherInherInherInherInherent Multiturent Multiturent Multiturent Multiturent Multitur n/Multispeed Supporn/Multispeed Supporn/Multispeed Supporn/Multispeed Supporn/Multispeed Supporttttt
VBD Series Hardware supports both eight
channels of discreet S-D/R-D conversion and/
or f f f f four cour cour cour cour channels of mhannels of mhannels of mhannels of mhannels of multispeed/multispeed/multispeed/multispeed/multispeed/multiturultiturultiturultiturultiturnnnnn           S-
D/R-D conversion.

The standard Firmware supports simultaneous
two channel store-to-read configuration required
to properly interrogate multispeed/multiturn
synchro’s or resolvers.

Multispeed SpecifMultispeed SpecifMultispeed SpecifMultispeed SpecifMultispeed Specific Modelsic Modelsic Modelsic Modelsic Models
VBDM style CarVBDM style CarVBDM style CarVBDM style CarVBDM style Cards ds ds ds ds are offered with up to four
channels of specifically pre-combined specifically pre-combined specifically pre-combined specifically pre-combined specifically pre-combined Multi-
speed Synchro/Resolver to Digital, or up to 2
full channels of Digital to Multispeed Synchro/
Resolver Converters on a double slot width 6U
size card.  The VBDM Converter Cards fea-
ture pre-combined datapre-combined datapre-combined datapre-combined datapre-combined data; using a single a single a single a single a single linear
non-ambiguous 16 bit da16 bit da16 bit da16 bit da16 bit data wta wta wta wta worororororddddd for each
multispeed channel. High Resolution single-
slot width pre-combined units available too.
Ratios of 1 & 36, 2 & 36, 1 & 32, 1 & 10, 1 &
8, etc. are standard available selections.

The primary advantages in using nananananaturturturturturalalalalal
mmmmmultispeed conultispeed conultispeed conultispeed conultispeed convvvvverererererter ter ter ter ter are:  the single word 16
bit data handling, no softwno softwno softwno softwno softwararararare oe oe oe oe ovvvvverhead ferhead ferhead ferhead ferhead fororororor
combiningcombiningcombiningcombiningcombining, and a vvvvvererererery poy poy poy poy powwwwwerful R-D/S-D berful R-D/S-D berful R-D/S-D berful R-D/S-D berful R-D/S-D built-uilt-uilt-uilt-uilt-
in test bitin test bitin test bitin test bitin test bit that automatically tests  tests  tests  tests  tests both that the
Converter is a) tracking the input, and b) whether
the fine/coarse alignment error fine/coarse alignment error fine/coarse alignment error fine/coarse alignment error fine/coarse alignment error is or goes out
of synch as a result of mis-alignment or bro-
ken wires

Each pair of two Converters shares a Sta Sta Sta Sta Statustustustustus
ReReReReRegggggister ister ister ister ister having indindindindindividual convidual convidual convidual convidual convvvvverererererter fter fter fter fter fault bitsault bitsault bitsault bitsault bits
fffffor eacor eacor eacor eacor each ch ch ch ch channelhannelhannelhannelhannel, +12 or +15V power loss loss loss loss loss
detectiondetectiondetectiondetectiondetection, and converter confconfconfconfconfiguriguriguriguriguraaaaation detailstion detailstion detailstion detailstion details.

All the S-D/R-D Converters are complete
ratiometric, continuously updating tracking con-
verters employing the use of internal type-
twofsolid state servo-loops for high-speed closed
loop performance.  They are insensiti insensiti insensiti insensiti insensitivvvvve toe toe toe toe to
amplitudeamplitudeamplitudeamplitudeamplitude,,,,, and fr and fr and fr and fr and frequencequencequencequencequency vy vy vy vy vararararariaiaiaiaiationstionstionstionstions, provid-
ing a lag free virtually dynamic response dynamic response dynamic response dynamic response dynamic response all
the way up to their maximum specified track-
ing rate..

Built-In-TBuilt-In-TBuilt-In-TBuilt-In-TBuilt-In-T est/Self-Test/Self-Test/Self-Test/Self-Test/Self-Testestestestest
All units include a continuous built-in-test,
converter and I/O fault detect, and -WS option
units include a command to 30 degree test angle
for self-test.

D-S/D-R Output Channels:

All theD-S/D-RD-S/D-RD-S/D-RD-S/D-RD-S/D-R Converters provide a fast 5
microsecond throughput, featuring continuouscontinuouscontinuouscontinuouscontinuous
outputs outputs outputs outputs outputs and hybrid power short circuit pro-
tected amplifiers that will drive loads from 1.2
to  4.5VA.

D-S/D-R Converters with a 400 Hz. frequency
drive 26 or 90 V.L-L signal outputs direct.

Two different external output transformers are
available for 50 or 60 Hz. applications, and
external power boosters can be provided.

                               ~~~   FEATURES   ~~~
q  High Density, many configurations
q  Up To 8 Channels of Tracking
      S-D/R-D Conversion/Card
q  Up To 6 Channels of Complete D-S/
       D-R Conversion/Card
q  Transformer Isolated Signal &
       Reference Lines (Option)
q  Multispeed S-D and D-S Cards
q  Up To 8 Different Reference
      Source inputs per Card
q  Single Slot 6U Height Models
q  Self-Test Command Angle (option)
q Reference Suppiy output options



Base Address Select, J1 Jumpers = A0 - A23 Address Bits, in = 0, out = 1

A 5 A 5 0 0
1 0 1 0 0 1 0 1 1 0 1 0 0 1 0 1 0000 0

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 A7-A0 Base

PAMSSERDDASEIRESDBV PAMSSERDDASEIRESDBV PAMSSERDDASEIRESDBV PAMSSERDDASEIRESDBV PAMSSERDDASEIRESDBV

XEH XEH XEH XEH XEH stiBsserddA stiBsserddA stiBsserddA stiBsserddA stiBsserddA
slennahCtupnI slennahCtupnI slennahCtupnI slennahCtupnI slennahCtupnI
).cteD-R,D-S(

slennahCtuptuO slennahCtuptuO slennahCtuptuO slennahCtuptuO slennahCtuptuO
).cteR-D,S-D(

tceleS tceleS tceleS tceleS tceleS 1A2A3A4A 1A2A3A4A 1A2A3A4A 1A2A3A4A 1A2A3A4A noitcnuF noitcnuF noitcnuF noitcnuF noitcnuF #nahC noitcnuF noitcnuF noitcnuF noitcnuF noitcnuF #nahC

h00 0 0 0 0

etirW/daeR
.nahC

0

.nahCetirW

0

h20 0 0 0 1 1 1

h40 0 0 1 0 2 2

h60 0 0 1 1 3 3

h80 0 1 0 0 4

kcabdaeR
lennahC

0

hA0 0 1 0 1 5 1

hC0 0 1 1 0 6 2

hE0 0 1 1 1 7 3

h01* 1 0 0 0
sutatSdaeR

.nahC

4&0 droWynA,stinUSW-*
eergeD03etirWotereh

rofelgnAtseT-fleS
dracelohw

h21 1 0 0 1 5&1

h41 1 0 1 0 6&2

h61 1 0 1 1 7&3

J2: insert A16 = Short,
      insert A24 = Std.

2P2P2P2P2P
4P&3PsrotcennoClenaPtnorFstinUseireSDBV,WBV,RBV:SNOITANIMRETNIP 4P&3PsrotcennoClenaPtnorFstinUseireSDBV,WBV,RBV:SNOITANIMRETNIP 4P&3PsrotcennoClenaPtnorFstinUseireSDBV,WBV,RBV:SNOITANIMRETNIP 4P&3PsrotcennoClenaPtnorFstinUseireSDBV,WBV,RBV:SNOITANIMRETNIP 4P&3PsrotcennoClenaPtnorFstinUseireSDBV,WBV,RBV:SNOITANIMRETNIP

.rebmuntrapruoynitonfislennahcdesunudragersiD 2P2P2P2P2P

2P2P2P2P2P
sniP

3P3P3P3P3P
sniP

hgiHSEIRESDBV
ytisneD

stinURBV/WBV
noitpOMQ=*

4P4P4P4P4P
sniP

hgiHSEIRESDBV
ytisneD

stinUWBV/RBV
noitpOMQ=*

2P2P2P2P2P
sniP

6C 9 HR
ecnerefeR ecnerefeR ecnerefeR ecnerefeR ecnerefeR

stinu8-
0LR/HR

HR 9 HR
ecnerefeR ecnerefeR ecnerefeR ecnerefeR ecnerefeR

stinu8-
2LR/HR

HR 81C

6A 82 LR LR 82 LR LR 81A

5A 01 1S

lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS
0

sadesufI sadesufI sadesufI sadesufI sadesufI
,:deepsitluM

4,0s’.nahc
,eniFera

htiwriaP
5,2s’.nahc
&esraoc=
rodaeR
nIetirW

noisseccuS

1S 01 1S

lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS
2

sadesufI sadesufI sadesufI sadesufI sadesufI
,:deepsitluM

6,2s’.nahc
,eniFera

htiwriaP
7,3s’.nahc
&esraoc=
rodaeR
nIetirW

noisseccuS

1S 71A

2A 31 2S 2S 31 2S 2S 41A

5C 92 3S 3S 92 3S 3S 71C

2C 23 4S 4S 23 4S 4S 41C

4C 03 1S

lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS
4

-B* 03 1S

lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS
6

-B* 61C

3C 13 2S +B* 13 2S +B* 51C

4A 11 3S -A* 11 3S -A* 61A

3A 21 4S +A* 21 4S +A* 51A

1A 51
.TPO

4LRro0.leV stinu8-
4LR/HR

+M* 51
.TPO

6LRro2.leV stinu8-
6LR/HR

+M* 31A

1C 43 4HRro4.leV -M* 43 6HRro6.leV -M* 31C

21C 1 HR
ecnerefeR ecnerefeR ecnerefeR ecnerefeR ecnerefeR

stinu8-
1LR/HR

HR 1 HR
ecnerefeR ecnerefeR ecnerefeR ecnerefeR ecnerefeR

stinu8-
3LR/HR

HR 42C

21A 02 LR LR 02 LR LR 42A

11A 2 1S

lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS
1

sadesufI sadesufI sadesufI sadesufI sadesufI
,:deepsitluM

4,0s’.nahc
,eniFera

htiwriaP
5,2s’.nahc
&esraoc=
rodaeR
nIetirW

noisseccuS

1S 2 1S

lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS
3

sadesufI sadesufI sadesufI sadesufI sadesufI
,:deepsitluM

6,2s’.nahc
,eniFera

htiwriaP
7,3s’.nahc
&esraoc=
rodaeR
nIetirW

noisseccuS

1S 32A

8A 5 2S 2S 5 2S 2S 02A

11C 12 3S 3S 12 3S 3S 32C

8C 42 4S 4S 42 4S 4S 02C

01C 22 1S

lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS
5

-B* 22 1S

lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS lennahCslangiS
7

-B* 22C

9C 32 2S +B* 32 2S +B* 12C

01A 3 3S -A* 3 3S -A* 22A

9A 4 4S +A* 4 4S +A* 12A

7A 7
.TPO

5LRro1.leV stinu8-
5LR/HR

+M* 7
.TPO

7LRro3.leV stinu8-
7LR/HR

+M* 91A

7C 62 5HRro5.leV -M* 62 7HRro7.leV -M* 91C

2P2P2P2P2P

81 V21+ seilppus.txefI -/+erastinu21-
,.txErosuBCDV21

51-/+esiwrehtO
.txECDV

81 V21+ seilppus.txefI -/+erastinu21-
,.txErosuBCDV21

51-/+esiwrehtO
.txECDV

2P2P2P2P2P

73,63 DNG dnuorGrewoP 73,63 DNG dnuorGrewoP

91 V21- seilppus.txefI 91 V21- seilppus.txefI

33&,41,52,6
CD

NOMMOC
nommoCCD

33&,41,52,6
CD

NOMMOC
nommoCCD

dedulcnIP73-CD#HCNIC/WRT:setaM,4-487547#PMArotcennoC4P&3P dedulcnIP73-CD#HCNIC/WRT:setaM,4-487547#PMArotcennoC4P&3P dedulcnIP73-CD#HCNIC/WRT:setaM,4-487547#PMArotcennoC4P&3P dedulcnIP73-CD#HCNIC/WRT:setaM,4-487547#PMArotcennoC4P&3P dedulcnIP73-CD#HCNIC/WRT:setaM,4-487547#PMArotcennoC4P&3P
dedulcnIP73-CD#HCNIC/WRT:setaM,4-487547#PMArotcennoC4P&3P
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                                                                      VME BVME BVME BVME BVME BUS I/O CarUS I/O CarUS I/O CarUS I/O CarUS I/O Cardsdsdsdsds
                AdAdAdAdAddrdrdrdrdressingessingessingessingessing,,,,,  Sta  Sta  Sta  Sta  Status tus tus tus tus WWWWWorororororddddd
                    and Contr                    and Contr                    and Contr                    and Contr                    and Control wol wol wol wol wororororord Detailsd Detailsd Detailsd Detailsd Details

ADDRESSINGADDRESSINGADDRESSINGADDRESSINGADDRESSING
The physical module address is decoded by setting Address Select
Jumpers for the desired AM code (address modifier) and base address
(board select). Jumper plug installed equals logic “0”.

ADDRESSING RANGEADDRESSING RANGEADDRESSING RANGEADDRESSING RANGEADDRESSING RANGE
CCC VME Modules are configured for the A24 standard addressing
over a 16M byte range, two shunt jumpers are provided to permit A16
short addressing over a 64K byte range.

A24 MODE:A24 MODE:A24 MODE:A24 MODE:A24 MODE:
Uses address lines A01-A023.  Jumper (J2) is inserted in the A24
position and jumper A16 (J3) is removed to allow standard addressing
over a full 16M byte range.
      Client may use the following Am codes (address modifiers):
                   “3D” Standard supervisory Data Access or,
                   "39" Standard Non-Privileged Data Access

A16 MODE:A16 MODE:A16 MODE:A16 MODE:A16 MODE:
Uses address lines A01-A015.  Jumper (J2) is inserted in the A16
position and jumper A16  (J3) is installed to allow short addressing
over a 64K byte range. Client may use the following AM codes:
                    “2D” short supervisory I/O Access or,
                    “29” short Non-Privileged I/O Access.

TTTTThe base adhe base adhe base adhe base adhe base addrdrdrdrdress maess maess maess maess may be set up via ry be set up via ry be set up via ry be set up via ry be set up via reliaeliaeliaeliaeliabbbbble shunt plugs anle shunt plugs anle shunt plugs anle shunt plugs anle shunt plugs anywywywywywherherherherhereeeee
on the 256 byte boundaries.on the 256 byte boundaries.on the 256 byte boundaries.on the 256 byte boundaries.on the 256 byte boundaries.

NONONONONOTES:TES:TES:TES:TES:
  1) READ BREAD BREAD BREAD BREAD BAAAAACK:CK:CK:CK:CK:  If channel zero is a primarily write converter function
(ie: Digital to Synchro); then “00” in Hex is the address to Write the
New Command  Word, and “08” in Hex is the address to “READ-
BACK’ the Command Word for verification.

  2) READ STREAD STREAD STREAD STREAD STAAAAATUS:TUS:TUS:TUS:TUS:  This is a separate status register used for each
module for fault and VME I/O Card configuration information.

On High Density "VBD"High Density "VBD"High Density "VBD"High Density "VBD"High Density "VBD"  modules one status register is used for ev-
ery two converters;  they are paired per status register as channels 0 &
4, 1 & 5, 2 & 6, 3 & 7. all status bits apply equally to each channel with
individual Fault/Bite Status bits for each respective channel.

  3)  DTDTDTDTDTAAAAACK:CK:CK:CK:CK:  The CCC DTACK response is less then 9 VME Bus
clock cycles for standard units, less then 14 for  channels 4-7.

  4)  All CCC VME Bus cards are register based A24:D16 slave de-
vices.  All converters used are independent (not multiplexed) continu-
ously tracking signal input converters, and independent continuously
updated signal output converters.

These independent channels can be addressed and either written to, or
read from, without any special timing  considerations, specialized timing
algorithms, or interrupts. The user simply addresses the channel, and
reads or writes the data.

Status Word  (Read Functions):
           1 status word per channel upto 4 channel units,
           1 status word per every 2 channels on VBD units.
Bit D0: 0 = Read Channel:
               This channel is configured for a Read Command.
                 ex: Synchro to Digital or A to D.
Bit D1: 0 = Write Channel:
                  This channel is configured for a write command.
                   ex: Digital to Synchro or D to A
*If both bits D0 and D1 are logic 1, this indicates no active module.
*If both bits D0 and D1 are logic 0, = configuration - Jumper error.

Bit D2 : 0 = Multi-Pair:

      This channel is paired with adjacent channel for a multispeed
      or Multiturn operation.
      Channels 0 and 1, (4 and 5 Hi-Den)= Multi-pair #0,1
      Channels 2 and 3, (6 and 7 Hi-Den)= Multi-pair #2,3
      The paired channels should be read in succession.
       Not used on boards with multispeed converters.

Bit D3 : 1 = Converter Busy, (F3 Fault) not required to be polled,
      all cards insure valid data is always read by the bus.

Bit D4 :  1Converter Fault Channels 0,1,2, and 3

Bit D5 :  1Converter Fault Channels 4,5,6, and 7 (VBD units)

 1Loss of Reference, Loss of Signal, overspeed/accel. & conv. fault.
If converter is given a large simulated step input stays untill settled.

Bit D6 :  0 = Power Fail , loss of +/-15 or +/-l2VDC supplies.

Bit D7 : 1 = In Self Test Mode, all input converters should be
 reading 30O test angle +/-.15O. (-WS models only, else ignore).

Control Word  (Write Self Test):   (-WS Models Only)
Control words compliment the status word address locations.
Activating or de-activating the self-test mode by setting Bit D7
high = 1in any of these locations will put the card into (or out
of) the self test mode.

Bit D7 : 1 = Force into Self Test Mode, all input converters will
internally disconnect their input signals and instead switch to read an
anolog simulated 30O test angle for a confirmation test.
When activated look at the converter fault bits indicating when ready
to read, if not settled (unfaulted) within 2 seconds = failed.
Proceed by comparing the data read on each channel to 30O +/- .15O.
When done set to 0 to activate the run mode, again check fault bits
in the status word to make sure the converters are settled.

Bit D7 : 1 = Force into Run Mode, normal operation.

Status Word, Lower Byte (Higher Byte Not Used)

ST PF F1 F2 F3 MP W R

Bits D7 D6 D5 D4 D3 D2 D1 D0

STATUS WORD & CONTROL WORD DETAILS



      VBMVBMVBMVBMVBM      BBBBB  44444    BBBBB  44444    KKKKK  44444    KKKKK  44444     -X-X-X-X-X
               a  b    a  b    a  b    a  b    options
              (CH1)   (CH2)  (CH3)    (CH4)
SELECT STYLE CARDSELECT STYLE CARDSELECT STYLE CARDSELECT STYLE CARDSELECT STYLE CARD

   VBWVBWVBWVBWVBW  = OUTPUT CARD                                                   VBD  VBD  VBD  VBD  VBD  = HIGH DENSITY CARD
   VBRVBRVBRVBRVBR = INPUT CARD                                                                                                                  VBDTVBDTVBDTVBDTVBDT  = HD CARD W/LOOP-BACK TEST BUS
   VBMVBMVBMVBMVBM  = BOTH
   VBTVBTVBTVBTVBT  = INCLUDES LOOP-BACK TEST BUS                -WS models include forced angle self-test

      SELECT ONE CONVERTER FOR EACH CHANNEL OR INSERT A #0 (EMPTY SPOT).

      NOTES: 1)  VBT CARDS ONLY USE 3 CHANNELS, VBDT CARDS USE ONLY 6 CHANNELS.
2)  VBD CARDS SELECT CONVERTER STYLE FOR EACH PAIR OF "INPUT" CONVERTERS.

a) SELECT CONVERSELECT CONVERSELECT CONVERSELECT CONVERSELECT CONVERTER RESOLUTION:TER RESOLUTION:TER RESOLUTION:TER RESOLUTION:TER RESOLUTION: b) SELECT SIGNSELECT SIGNSELECT SIGNSELECT SIGNSELECT SIGNALSALSALSALSALS (INSERT CODE #):

SYNCHRSYNCHRSYNCHRSYNCHRSYNCHRO O O O O TTTTTO DIGITO DIGITO DIGITO DIGITO DIGIT ALALALALAL REFERENCEREFERENCEREFERENCEREFERENCEREFERENCE  SIGNSIGNSIGNSIGNSIGNALSALSALSALSALS    FREQFREQFREQFREQFREQUENCYUENCYUENCYUENCYUENCY                         CODECODECODECODECODE
  16 = AAAAA, 14 = BBBBB, 12 = CCCCC, 10 = D                                      D                                      D                                      D                                      D                                         26VAC                    11.8V.L-L            400Hz.                      11111
 RESOLRESOLRESOLRESOLRESOLVER VER VER VER VER TTTTTO DIGITO DIGITO DIGITO DIGITO DIGIT ALALALALAL  26VAC  11.8V.L-L          2.6KHz. 22222
  16 = EEEEE, 14 = FFFFF, 12 = GGGGG, 10 = HHHHH  26VAC    26V.L-L            400Hz. 33333
 DIGITDIGITDIGITDIGITDIGIT AL AL AL AL AL TTTTTO SYNCHRO SYNCHRO SYNCHRO SYNCHRO SYNCHROOOOO (DSL) 115VAC    90V.L-L            400Hz. 44444
  16 = JJJJJ, 14 = KKKKK , 12 = MMMMM , 10 = NNNNN 115VAC    90V.L-L              60Hz. 55555
 DIGITDIGITDIGITDIGITDIGIT AL AL AL AL AL TTTTTO SYNCHRO SYNCHRO SYNCHRO SYNCHRO SYNCHROOOOO (DSP) *115VAC     7V. L-L            400Hz. 66666
  14 BITS = PPPPP , 16 Bits = Q *115VAC     7V. L-L              60Hz. 77777
 DIGITDIGITDIGITDIGITDIGIT AL AL AL AL AL TTTTTO RESOLO RESOLO RESOLO RESOLO RESOLVERVERVERVERVER *26VAC     7V. L-L            400Hz. 88888
  16 = RRRRR, 14 = SSSSS, 12 = TTTTT, 10 = UUUUU

*These converters typically used to drive power amplifiers 6 V.L-L with +/- 12VDC Bus Power.
 ALL OTHER CONVERTERS REQUEST EXTENDED SELECTION GUIDE

OPTIONSOPTIONSOPTIONSOPTIONSOPTIONS
 ADD:  XXXXX FOR TRANSFORMER ISOLATED SIGNAL & REFERENCE LINES

  3  3  3  3  3 FOR EXT'D. OPERATING TEMP. -40  to 75 degrees C convection/air cooled
                3C3C3C3C3C FOR EXT'D. OPERATING TEMP. -40  to 75 degrees C conduction cooled

     VVVVV FOR VELOCITY OUTPUTS
 1212121212             FOR +12V INSTEAD OF +15V SUPPLIES.
 M M M M M FOR MULTISPEED UNITS.
 P2P2P2P2P2 FOR P2 I/O VERSES FRONT PANEL, OR B FOR BOTH
 883883883883883 FOR HIGH RELIABILITY 38510/883 LEVEL B PARTS/PROCESSING

                   -8-8-8-8-8             FOR INDEPENDENCE REFERENCES/NOT PAIRED ON VBD MODELS
                   Q Q Q Q Q            FOR QUADRATURE INCREMENTAL ENCODER OUTPUTS, add Z for marker.

  -WS        FOR UNITS WITH ON-BOARD SELF-TEST (Input Channels)
   -RS          FOR WITH REFERENCE SUPPLY,  Upto 5VA
    -SR           FOR WITH MULTIPLE REFERENCE SUPPLIES
                      Note: multiple reference supplies avail. 4 channel units can have upto 1 reference supply/channel,
                                  8 Channel VBD type units can have upto 4 paired reference supply outputs/card, 1VA ea.
      -F FOR WITH EXTERNAL FREEZE INPUT CONTROL LINES.

QQQQQUUUUUALITY NOALITY NOALITY NOALITY NOALITY NO TE:TE:TE:TE:TE:      CCC quality assur CCC quality assur CCC quality assur CCC quality assur CCC quality assurance prance prance prance prance prooooogggggrrrrram confam confam confam confam conforororororms to MIL-I-45208.ms to MIL-I-45208.ms to MIL-I-45208.ms to MIL-I-45208.ms to MIL-I-45208.
                                                                                                                                                                                                                                                          All CCC prAll CCC prAll CCC prAll CCC prAll CCC pr oducts manoducts manoducts manoducts manoducts manufufufufufacturacturacturacturactured in  Ued in  Ued in  Ued in  Ued in  U.S.S.S.S.S.A...A...A...A...A..
                                                                                                                                                                All Units Shipped with PrAll Units Shipped with PrAll Units Shipped with PrAll Units Shipped with PrAll Units Shipped with Printed inted inted inted inted TTTTTest Daest Daest Daest Daest Data,ta,ta,ta,ta, and Cer and Cer and Cer and Cer and Certiftiftiftiftif icaicaicaicaicate of Compliancete of Compliancete of Compliancete of Compliancete of Compliance.....

          MODEL SELECTION GUIDE
ex.

LVDT/RVDT I/O,   SCDX
Differentials, SCT's,
Dynamic Rotators, and
100's of other converter
options avail.


