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Special Specificatidd022 % ’

Texas

Model 2070 Controller Unit lif”"

1.

DESCRIPTION

Furnish Ty@9070 Advanced Transportation Controller (ATC) unit. The ATC is a general purpose
programmable controller that is intended for continuous unattended operation in harsh environments.

ThisSpecificatiatefines specific, interchangeable modules that aeel torfidom a Type 2070 ATC

that is capable of running control software that might be provided from a varigtyi®f providers.

specification defines several module options that can be arranged in a variety of composition configuration
to meet the neeafsthe user.

This specification lays out compositions for Full, NEMA, Lite, and ITS configurations. The Type 2070 versi
of the ATC is designed such that all components are fully standardized and are therefore interchangeable.

2.1

2.2,

2.3.

2.4,

2.5

DEFINITIONS

Controller Housingrhe Type 2070 controller defines a controller housing that is intended to fit an EIA
19in. rack mounted form commonly found in the Type 332 and ITS family [dEbddihate module
is defined for those NEMA TS1 argh@i®2ounted applications.

CPU Modulérhe CPU module consists of the main CPU, memorgrebitwarfaces to the
remainder of the contrdlleere are three CPU module configurations identified in thishstdiygeard.
20701A is a twboard coitfuration that has a MddEed CPU board and a Transition Buaiype
20701B configuration consists of a single board Thedyge 204 configuration is intended to
interface with tfengine boaddpecified by the ATC v5.0 standard.

Fied 1/0 ModuleThe Field I/O Module provides a mechanism for input and outplheredezes.

three options for the Field /0O Mddeal&@ype 202A Modules is intended to provide a parallel /0

interface with the Type 332 family of cabindte 3lriydonnectdhe Type 20ZB Module is

intended to provide a serial I/O interface to the ITS cabinet family and the NEMA interface to TS1 cabinets
The Type 202N is for the NEMA TS2 Type 1 cabinets.

Front Panel Modulé controllémont par@sually contains a keyboard and display that comprise the user
field interfac&hefront paneln the Type 2070 controller is opTibisedtandard identifies three front

panel options: the Type Z#feont pan@hcludes a large character (4dfrscharacters) Liquid

Crystal Display (LCD), the Type3Biitiht pandéhcludes a small character (8 lines of 40 characters)
LCD, and the Type 28@iront panebntains only a serial connection for interfacing with a notebook
computer or some oterdheld computing device.

Power Supply Modula power supply module is used to con¥gubh20 to voltages required to
operate the electronics inside the Type 2070 contidliempanver supply must meet certain minimum
electrical charadsgics defined herein for its intendéchissstandard identifies four options for the
power supply¥he Type 204@ identifies a A@ower supply that is needed for those cases there is a
need to support the VME cage assembly, and the Pypaefiifies a 3&5power supply that is

typically used in th@econtroller configuratidriee Type 204N (A and B) identifies the corresponding
power supplies needed to support the NEMA TS1 and TSHstaerdarhis. does not preclude a
Manufeturer or Bepartmeifitom requiring a specific power supply forta Eectmisistent across a

wide range of packages that may be employdddpathaent
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2.6. VME Cage Assemblyhe VMEage assembfyan optional expansion module for the Type 2070 ATC.
The Type 20HXconsists of a fislet 3U VME card rddke use of the VME Cage Assembly requires the
use of the Type 2@ 1éampere power supply.

2.7. Communications Modulebhis standard inésié variety of serial and modem communications modules.
The 2078 series of modules are for internal modems and the-T\ge#i@90® modules are for serial
communications.

2.8. NEMA Interfacd& his standard includes requirements for an optientd mtedtace with the NEMA
TS1 and NEMA TS2 Type 2 caliihetSype 200BONEMA Field I/O Module is an external module that
attaches to the bottom of the 2070 and provides for fiznefBparadfCONEMA connectors.

3. GENERAL REQUIREMENTS

3.1 GeneralFurnish onlyew and unusedquipmenbo not useaguum or gaseous tubiesdectre
mechanical devices (unless specifically called out).

3.2. Interchangeabilityrurnish ssemblies and their associated dthateselectrically and mechdlyica
interchangeable at both the assembly and device levels:

Assemblies Associated Devices

Type 207U Controller Unif Type 2070 CPU Module
Type 2072A or 2Bield I/O Module

(V=unit with VME Cage) | Type 2078 Front Panel Assembly
Type 2070APower Supply
Type 207BVME Cage Assembly
Type 2076 Serial Comm Module
Type 2070 Serial Comm Module

Type 2070 Controller Unitf Type 2070BCPU Module
Type 2072A or 2Field I/O Module

(L=unit with 1B CPU) Type 2078 Front Panel Assembly
Type 2078BPower Supply
Type 2076 Serial Comm Module
Type 2070 Serial Comm Module

Type 20701 Controller Ur| Type 2070 CPU Module
Type 2072B Field /0 Module
Type 2078 Front Panel Assembly
Type 20F0AN Power Supply Madilis power supbigis
powetup and powdown adjusted to meet NEMA
specifications.
Type 20#BVME Cage Assembly
Type 2076 Serial Comm Module
Type 2070 Serial Comm Module
Type 2078 NEMA Module

Type 20702 Controller Ur| Type 2072N Field 1/0O Modulleis module contains
120VACoutlet (accommodates 2DIfBe cord) and has g
buikin CPU and memory emulating th& 2HRIA base.
Type 2078 Front Panel Assembly
Type 2078BN Power Supply Madinis power supply hg
poweup and poweown adjustéd meet NEMA
specifications.
Type 2076 Serial Comm Module
Type 2070 Serial Comm Module

3.3. Documentatian
3.3.1. ManualsSupply 2opies ahanual documentafimmeach item purchased up tma680als per order.

Bindtie manual in durable covaxderof either §ound stock paper or clear pRstitie manual on
81R2in.x 11in. paper, with the exception that schematics, layouts,gquattsléistdetails may be on
11in.x17in. sheets, with each sheet neatly foledb@ita811in. sizeA minimum of Times New
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Roman or Arial g6int font must be used for all manual text, excluding drawings an®sahamatics.
text may use a smaller font size.

3.3.2. Manual Contenticlude the following secfimneach manualthe order listed:
1.Table of Contents
2.Glossary
3.Manufacturer Contact Information

1 Address

1 Telephone Number

1 Fax Number

1 General Email Address
4.General Description
5.General Characteristics
6. Installation
7.Adjustments
8.Theory of Operation

1 Systems Desption (include block diagram)
1 Detailed &scription of Circuit Operation

9.Maintenance

Preventive Maintenance

Trouble Analysis

Trouble Shooting Sequence Chart

Wave Forms

Voltage Measurements

Alignment Procedures

10.Parts Lis{Includeircuit and board designation, part type and class, power rating, component
manufacturer, mechanical part manufacturer, data specification sheets for special deaigh components
orighal manufactu@epart ambe)

11.Electrical Intexmnnection DetailandDrawings

12.Schematic and Logic Diagram

13.Assembly Drawingend a pictorial diagram showing physical locations and identification of each
component or part.

14.Date,SerialNumbers ModelNumbers andRevisionNumbersof equipment covered by the manuals
must be printed on the front cover of the manuals.

=A =4 =8 -8 -8

3.3.3. Draft ManuaSubmit @reliminary draft of the manual, when requiréakpartneefior approval
befordinal printing.

3.3.4. PackagingPack eaclitem delivered individually in its own shipping dbthiamieosstyrofoarns
used for packing the isalthe item in a plastic bag to prevent direct contac®witifaben

3.3.5. DeliveryEnsure &ch item delivered for tesimayding manuals cismpletand ready for testing.

3.3.6. MetalsEnsure lasharp edges and coraeesounded and free of any burrs.

3.3.6.1. Aluminum Sheet must B8gauge American Standard (@Q68inimum thick Type 3003 or Type

5052H32 ASTM B209 aluminum BRitaly.Bar and Extruded must be Typ&&aglequal.

3.3.6.2. Stainless SteeBheet must be annealed or ghartecomplying with ASTM A666 for Type 304, Grades
A or B, stainlesteel sheet.
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3.3.6.3. Cold Rolled Steebheet, Rod, Bar and Extruded must be Type 1018/1020.

3.3.6.3.1. Plating All cold roll steel must be pkalflgglating must be either cadmium plating meeting the
requirements of Federal SpecificatiBa LB, Tpe 2 Class | or zinc plating meeting the requirements of
ASTM B6335 Type Il SC4.

3.3.7. Mechanical Hardwatdse onlgtainless steleblts, nuts, washers, screws, hargkhkinge pins unless
otherwise specified.

3.3.8. Electrical IsolatianWithin the circuit of any device, mogbuileteat circuit bodiRCB), electrical
isolation must be provided between DC logic ground, equipment grovrabadddtoe. AGey must
be electrically isolated from each other by 500 megohms, meimitested &t the input terminals with
500vDC

3.3.9. Daughter Board&eyboards and LCD/dEplaysre considered daughter boangsire aughter
boardsremechanically secured with a minimum of four spacers/mélahsecms must be either
flat cabler PCBieadersMount amponents under the daughter board.

4. COMPONENTS

Provideomponenthataresecond sourced and of such design, fabrication, nomenclature or other
identification as to be purchased from a wholesale distributor@nfronetheranufacturer. When a
component is of such special design that it precludes the purchase of identical components from any
wholesale distributor or component manufantigskeme spare duplicate component with each 20, or
fraction thereof, caments use&nsurehte electronic circuit designch that all components of the

same generic type, regardless of manufacturer, function equally in accordance with the specifications.

4.1. Electronic ComponentSo mt socket mouahy devicasmless pecifically called out.

Do mt operateny componeabove 80% of its maximum rated voltage,arysemer ratind3igital
components must not be operated above 3% over their nominal voltagewenratings.

Do mt provide amgpomponenthere the manufactured da@tgrislder than the contract awardTdeae.
design life of all components, op&étimgpeday and operating in their circuit application, must be
10yr.or longer.

Arrangeamponents so they are easily accesslatmablgand identifiable for testing and maintenance.
Where damage by shock or vibrationsexigtst the component mechanicalyclaithp, fastener,
retainer, or heddwn bracket.

Themanufacturenust submit detailed engineering technicalalatarmponents at the request of the
Departmenthemanufacturenust certify that the component application meets the requirements of this
standard.

4.2. CapacitorsThe DC and AC voltage ratings as well as the dissipation factor of a capeeitdhenust ex
worsttase design parameters of the circuitry bgap@éor encasements must be resistant to
cracking, peeliramd discoloration. All capacitors must be insulated and must be marked with their
capacitance values and working voltagedytderapacitors must not be used for capacitance values of
less than 1.0 microfarad and must be marked with polarity.

4.3. PotentiometerdJse ptentiometers with ratings fromWtbaemeet Military Type RV4 requirements.
Potentiometehsss than 1 WWaybe used only for trimmer type function. The potentiometer power rating
must be at least 100% greater than the maximum power requirements of the circuit.

4.4, ResistorsEnsureied carbon film, deposited carbon, or corpssititad resistors foom to the
performance requirements of Military SpecificaRekid\IiLMIR-22684Useresistorthat are
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4.5.

4.6.

4.7.

4.8.

4.8.1.

4.9.

4.10.

4.10.1.

4.10.2.

4.10.3.

4.10.4.
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insulated and marked with their resistanceReaistéance values must be indicated by the EIA color
codes, or stamped valle value did resistors must not vary by more than 5% 3&t@eel
74C.

Providesecial ventilation or heat sifidiradl 2 Wr greater resistorfiey must be insulated from the
PCB.

Semiconductor Devicddsetransistors, integrated circuits, and ttiatiasa standard type listed by
EIA and clearly identifiable.

Ensure lametal oxide semiconductor components contain circuitry to protect their inputs and outputs again:
damage due to high static voltagésctrical fields.

Mark dvice pifildlocations properly on the PCB adjacent to the pin.

Transformers and InductoEnsure lapower transformers and inductors have the mafsufaoterer

or logo and part number clearly and legibly printemserotHaminatidl. transformers and inductors

must have their windings insulated, be protected to exclude moisture, and their leads color coded with an
approved EIA color code or identified in a manner to facilitate proper installation.

Triacs Mount ach triac with a designed circuit load of greatertabhZDBACto a heat sink with
thermal conductive compound or material, in addition to being mechanically secured.

Circuit Breakerg$-urnishiccuit breakers listed by UL ofTEELrip and frame sizes must be plainly

marked (marked on the breaker by the manufacturer), and the ampere rating visible from the front of the
breakerContacts must be silver alloy and enclosed-guanching chamb&n. ambient air

temperature rgeof-18Cto 50C must not influence overload trigpi@gninimuimterrupting capacity

must be 5,080 RMS when the breaker is secondary to a UL approved fuse or primary circuit breaker and
both breakers in concert provide the rated ¢apauityit breakers 8@and above, the minimum

interrupting capacity must be 18, ®NSCircuit breakers must be th&rdapype with medium trip

delay characteristic (Carlingswitch Time Delay Curve #24 or equal).

Load Circuit Breaker Auxiliaryelmal SwitchesThdoadcircuitoreakers used to poswitch packs
must have auxiliary switches.auxiliary switches mysidwhen the load breaker has tripped and the
system will transfer the power framatheontacttur theflashorblankcondition.

FusesEnsureuses that are resident in a bayonet style fuse holder have the fuse size rating labeled on the
holder or on the panel adjacent to theFuddsrmust be easily accessible and removable without use of
tools.

Switches
Dip Provide whlininepackageguicksnap switches rated for a minimum of &&E8bns per position
at 50milliamperes, 3WCThe switch contact resistance must be 100 milliohms maximum at

2milliamperes, ¥WCThe contacts must belgwer brass.

Logic The switch contacts must be rated for a minkampeoé tesistive load atvi&0and must be
silver over brass (or eqiak. switch must be rated for a minimum obgératons.

Control The switch contatisst be rated for a minimunAoégstive load at N28Cor 28vVDCand
be silver over brass (or edtiad) switch must be rated for a minimum of 40,000 operations.

Power Ratings must be the sanfeeation.10.3.iControbexcept the contact rating must be a
minimum d0Aat 125/AC
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4.11. Terminal BlocksThe terminal blocks must be barrier type, rafeahdt @0¥ ACRMS minimuifhe
terminal screws must B&ZENn. minimum length nipkatied brass binder hgpeé tith screw inserts
of the same mater&drew size is called out under the associated fibe,gsmeahbly.

4.12. Screw Lug and Cam Driven Connectmsvided the connectors mate, screw lug cam driven devices or
crimp pin connectors must beabli®il the interface is part of a hafoed®gld termination, screw lug
and cam driven assembilies are interchangeable for field wiring termination, provided they both accommod
22gauge wire on the inputs argh@ge wire on the outputs.

4.13. Wirhg, Cablingand Harnesse&nsure &rnesseareneat, firmand properly bundled with external
protection. They must bevtégoped and routed to minimize crosstalk and electrical interference. Each
harness must be of adequate length to allow any tobéumbonected properly to its associated
connector or termination g@amductors within an encased harness have no color regjisements.
printed circuit motherboards where possible to eliminate or reduce cabinet wiring.

Bundle separately or slakhdring containing AC from all DC logic voltage control circuits.

Route Wwing to prevent conductors from being in contact with mAtehegiegwing so that any
removable assembly may be removed without disturbing conductors not Hisabatechilith

All conductors, except those that can be readily traced, must.bbdébattthed to each end of the
conductor must identify the destination of the other end of the conductor.

All conductors must conform t&AlB878E/1 or betterd have a minimum of 19 strands of copper. The
insulation must be polyvinyl chiBN@&wvith a minimum thickness of 10 mils or @/katerinsulation
thickness is 15 mils or less, the conductor must confahG87gIL7 .

Conductor color idé#tfon must be as follows:
< ACCGircuits White

< EquipnentGround Solid green or continuous green color with 1 or more yellow stripes
< DCLogicGround Continuous white with a red stripe
< AC+Crcuits. Continuous black or black with colored stripe
< DCLogicUngrounded oBignal Anycolor not specified
4.14. Indicators and Character Displdissure lhindicators and character displagesadily visible at a

radius of up tdtdwithin the cone of visibility when the indicator is subjected to 97,0004ux (9,000 foot
candles) of white light with the light soufc@:2f)46 the front panel.

Ensure laindicators and character displays have a mificome @0visibility wisheixis perpendicular
to the panel on which the indicator is mallimeitators must belsetinousAll indicators must have
a rated life of 100,0@0minimum. Each LED indicator must be white or cleamditeonff supplied
on equipmergquiring handles must be mounted such that a horizontal clearance is provided.

Ensuré.CDsarereadable at temperature2®Cto +70C. All controller unit functions are required to
operate at temperature86Cto +74C.

4.15. ConnectorsEnsure@mectorsrekeyed to prevent improper insertion of the wrong connector where
equipment damage or operator injury may result. The mating connectors must be designated as the
connector number and male/female relationship, such as C1P (plug or PG&)edge €drthec
(socket).

4.15.1. Type TFurnisiType T connecavitha singlerow,10positiorfeedthrough terminal blddke terminal
block must be a barrier type 8Rh @& 2. or longemnjckeblated brass binder head screws.
Permanently idéy&ach terminal as to its function.
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4.15.3.

4.15.4.

4.15.5.

4.15.6.

4.15.7.

4.15.8.
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Plastic Circular and Type Rin and socket contacts for connectors must be beryllium copper construction
subplated with 1.27 microns nickel and plat&@mitndhs golein diameter must be 0.0618lipin

and socket connectors must use the AMP #6611#95002 contact insertion tool and the AMP

#305183 contact extraction tool or equal.

Card Edge and Two Piece PEdje connectors must have bifurcatpthteddcontacts. The PCB
recepcle connector must meet or exceed the following:

Operating Voltag600VAC(RMS)

Current Rating.0A

Insulation MateridDiallyl Phthalate or Thermoplastic

Insulation Resistancg,000 Megohms

Contact MateriaCopper alloy plated with 0®@@ of nickel and 0.000015 in. of gold
Contact Resistanc@.006 Ohm maximum

AN NN N NN

The twgpiece PCB connector must meet or exceed the DIN 41612.

The PCB 22/44 Connector must hangep2ndent contacts per didd sided withlB6in. contact
centers.

Wire TerminaEach wire terminal must be solderless with PVC insulation-daty ahetbgking
spade type connector. Crimp terminal connectorosioiedyclelype crimping tool.

Flat CableEach flat cable connector meugésigned for use with 26 AWG cable; have dual cantilevered
phosphor bronze contacts plated with 0.00015 in. of gold over 0.00005 in. of nickel; and have a current rat
of JAminimum and an insulation resistance of 5 Megohms minimum.

PCB HeaddPost Each PCB header post must besg.02% 0.3425 in. high from the plane of the PCB
to the end of the pin; be mountediGin.@enters; and be tempered hard brass platé@@difim Oof
gold over 00005n. of nickel.

PCB Header Socké&tach PCB header socket block must be nylon or diallyl phthalate. Each PCB header
socket contact must be removable butarmepted to its conductor. List the part number of the

extraction tool recommended by its manufacturer. Beatild? GBcket contact must be brass or
phosphdoronzeplated with 0.00ib5 of gold over 0.0000®f nickel.

Surge Protection DevicEhe surge suppression device must comply with ANSI/IEEE k62.41 (100
Ring Wave, the 1.2/50 microset@i2l8 Combination Wave and the EFT Burst) at voltages and currents
specified d@t.ocation CategoryoBid afTest Severidlevel I (i.e. up to Kildvoltsopercircuit).

5.1.

5.2.

5.3.

MECHANICAL REQUIREWE

AssembliesAll assemblies must be moduddly, esplaceabbnd incorporate plogapability for their
associated devices or PCBs. Assemblies must be provided with two guidds f8€8ach plug
associated device (except reldys)guides must extend to within 0.75 in. from thehfarcthef eit

socket or connector and front edge of the afisHgiblyguides are used, attach the guides securely to
the file or assembly chassis.

Locking DevicedAll screw type fasteners onaghbcking devices or locking compounds except finger
scews, which are captive.

PCB Design and Connectdd® components, traces, brackeaibstructions are to be within 0.125 in. of
the board edge (guide edges). The mané@fanoreror logo, model number, serial number, and circuit
issue or revisionomber must appear and be readily visible on all PCBs.
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5.5.

5.6.
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Model and Serial Numberse manufactuemodel number and circuit issue or revision number must

appear on the rear panel of all equipment supplied (where such paadbdastsd.aassignment

of model numbers by the manufacturer, the TYPE number must be displayed on the front panel in bold typ
at least 0.25 in. high.

A permanent label must be affixed to the inside near and center floor of the Type 2070 unit chassis when
viewed &m the front. The label must display &hseuigit number and be permanent and easy to read.

WorkmanshipWorkmanship must conform to the requirements of this specification and be in accordance
with the highest industry standards.

TolerancesThe following tolerances must apply, except as specifically shown on the plans or in these
specifications:

Type Dimensional Tolerance
Sheet Metal +0.0525 in.
PCB +0in.;0.010 in.
Edge Guides +0.015 in.
Notdi These dimensional tolerances do ndbapplgrial gauge or thickness.

6.1.

6.2.

6.3.

ENGINEERING

Human Engineerin@he equipment must be engineered for simplicity, ease araperation
maintenance.

Knobs must be a minimum of 0.5 in. in diameter and a minimum separation of 0.5 in. edge to edge.

PCBs must slide smoothly in their guides while being inserted into or removed from the frame and fit snugl|
into the pldg PCB connectdPBs must require a force no less than 5Sfprendsgreater than 50
poundsgorce for insertion or removal.

Design Engineerind@ he design must be inherently temperature compensated to prevent abnormal
operatiorthe circuit design must include such compensation as is hecessary to overcome adverse effects
due to temperature in the specified environmenTdieateggn must take into consideration the

protection of personnel from all dangerous voltages.

Generated Nois®lo item, componentsubassembly is to emit an audible noise level exceeding the peak
level of 55 dBa when measured at a distarm@enaly from its surface except as otherwise noted. No

item, componeat subassembly is to emit a noisenewgto interfere with processing and

communication functions of the controller circuits.

7.1

PRINTED CIRCUIT BOAR

Design, Fabricatipand MountingAll contacts on PCBs must be plated with a minimum thickness of
0.00003n. gold over a minimum thickne€900@5n. nickel.

PCB design must be such that when a component is removed and replaced, no damage is done to the
board, other mponents, conductive tramesacks.

Fabrication of PCBs must be in compliance with Military Speeiitafda,Micept as follows:

< NEMA FR glass cloth base epoxy resin copper clad laminates 0.0625 in. minimum thickness must be
used. Intezamponent wiring must be by laminated copper eléttarackimum weight ofdx2
per square foot with adequratessection for current to be cakledopper tracks must be plated or
soldered to provide complete cowdraljexposed copper trakmper wires to external PCB
components must be from gllatedgh padded holes and as short as possible.
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7.2.

7.3.

7.4.
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< All PCBs must conform to Section 3.3 of Military Speciiza88ddBLGrade of Pits and Dents
and be of Gra@equality (3.5.1.3) or bettee. class of permissible bow or twist must ke Class
(Tablev) or bettefhe class of permissible warp or twist must be Clask)A( beltter.

< Omit Sectiords2 through 6.6 of Military SpecificatiBr1BBL9G r{clusive) except as referenced in
previouSection®f thisSpecification

< The mounting of parts and assemblies on the PCB must conform to Military Sg&&fication MIL
275E, except as follows:

1 Semiconductor devices that dissipate more thifoP&flise a temperature rise W G0
more must be mounted with spacers, transipadssinks to prevent contact with the PCB.

1 When completed, remove all residual flux from the PCB.
1 The resistance between any two isolated, independent atirdomist Ipe at least 100
Megohms when a MCpotential is applied.
1 All PCBs must be coated with a moisture resistant coating.
1 Where less tha2Bin. lateral separation is provided between the PCB (or the components of a

PCB) and any metal sigfa @625in. ¢£0.0005n.)thickMylar (polyester) plastic cover must
be provided on the metal to protect the PCB.
< Each PCB connector edge must be chamfetéaiat BGard side plariése key slots must also
be chamfered so that the connecsaariearyot extracted upon removal of board or jammed upon
insertionThe key slots must be 0.0450rAQ5 in.) forlfin. spacing and 0.05546.005 in.) for
0.156in. spacing.

SolderingHand soldering must comply with Milgeific&pon M&TD2000.

Automatic flow soldering must be a constant speed conveyor system with the conveyor speed set at optim
to minimize solder peaks or points. Temperature must be contrat taf dithoptimum

temperature. The soldeninggss must result in the complete coverage of all copper ands, joints

terminals with solder except that which is covered by an electroplating process. Wherever clinching is not
used, provide a method of holding the components in the propetheofiitwmpfocess.

If exposure to the temperature bath is of su¢bragemeture duration, as to come within 80% of any
compone@tmaximum specified tiemeperature exposure, that component must be hand soldered to the
PCB after the flow processean completed.

Definitions Definitions for the purpose of this section on PCBs must be tafesstaorMIL
Sectior8.3 and any current addendum.

Jumpers Jumpers are not allowed unless called out in the specifications or apprpaedienthe D

8.1.

8.2.

8.3.

QUALITY CONTROL

ComponentsAll components must be lot sampled to assure a consistent high conformance standard to the
design specification of the equipment.

Subassembly, Unidr ModuleComplete electrical, environpemdainmg compliance testing must be
performed on each module, unit, printe@drcsabissembyomponents will be tested as a complete
controller assemlpusing, chassis, and connection terminals must be inspected for mechanical
sturdiness, and harneg4$o sockets to be electrically tested for proper wiring Hegjegudgement

must be visually and physically inspected to assure proper placement, mounting, and compatibility of
subassemblies.

PreDelivery Repaiiny defects or deficiencies found by the inspection system involving mechanical
structure or wiring must be returned through the manufacturing process or special repair process for
correction.
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PCB flow soldering is allowed a second time if coppgoinissaamaot satisfactorily coated on the first
run. Do not flow solder a PCB more than twice.

Hand soldering is allowed for printed circuit repair.

9.1.

9.2.

9.3.

9.4.

ELECTRICAL, ENVIRGNNTALAND TESTING REQUIREIVIS

The framework of this sedtioludinthe spefic test requirements, is excerpted with modifications from
NEMA TS2003Section by permission of NEE¥cerpt © 2002 AASHTENEMA.

General ThisSectiorstablishes the limits of the environmental and operational conditions in which the
controller assemiMyl perfornthisSectiomlefines the minimum test procedures that may be used to
demonstrate conformance of a device type with the provisions of Thestatedaptocedures do not
verify equipment performance under evéie possbination of environmental requirements covered by
this standarblothing in this testing profile must be construed as to relieve the requirement that the
equipment provided must fully comply wiBptwBeationsmder alitatecenvironmentadmditions.

The Department may wish to extend the testing profile or introduce additional tests to verify compliance.
(Authorized Engineering Information).

Inspection A visual and physical inspection must include mechanical,, dinteassamably
conformance to all parts of this standard.

Testing Certificatio\ complete quality coffitnal test report must be supplied with eaGuikiy.
contro{QC)rocedures must be submitted to the Def@efargaroductiomhe test report must
indicate the name of the tester and be signed by a responsible manager.

TheQCprocedure and test report format must be supplied to the Department for approvelhepon request.
QCprocedure must include the following, in the order shown:

< 1.Desigracceptanceesting of all supplied components.

< 2.Physical and functional testing of all modules and items.

< 3.Environmental testing reports for all equipment.

< 4.Physical and functional testing of all items.

Separate certifications must be providesidaandproductioesigracceptandesting must be

performed with a fully loaded and furcetibnet assemhBroduction testing must be performed as part
of the Departmé&rpprocurement delivery procedures and that testing should be performed at the Major Unit
level(Authorized Engineering Information).

Certain portions of the test procedures contained in this standard my cause damage to the unit (e.g.
protection deviceaytbe aged) and are not recommended foprodticgotesting(Authorized
Engineering Information)

Definitions of Major Units of the Cabinet Asserbhthe purpose of this seat@jar units of the
cabinet asseminhyst include

the Comoller Unit,

Application Software for implementing the desired functionality,
Cabinet Monitor Unit (CMU),

Auxiliary Monitor Unit (AMU),

Serial Interface Units (SIUs),

Power Distribution Unit (PDA),

Switch Packs,

Flashers, and

Detectors.

AN NN NN NNANNA
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9.5.1.

9.5.1.1.

9.5.1.2.

9.5.2.

9.5.2.1.

9.5.2.2.

9.5.2.8.
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Environmental and Operating Requiremdrits requirements (voltage, temperature, et&ectidhis
must apply in any combination.

Voltage and Frequency
Operating Voltagd he nominal voltage must b& A20nless otl&ise noted.
Operating Frequencyhe operating frequency range mustb@&8®H2) unless otherwise noted.

Transients, Power Servidenetest unitnust maintain all defined functions when the independent test
pulse levels specifietbtyeoccur on the alternatimgent power service.

High Repetition Noise Transiefitise test pulses must not exceed the following conditions:

< Amplitude300V, both positive and negative polarity.

< Peak PoweR500W.

< Repetitionl pulse approximately every other cycle moving uniformly over the full wave to sweep
across 360f the line cycle once evesc3

< Pulse Rise Timé& microsecond.

< Pulse Width1l0 microseconds.

Thistest is performed without protection in placatmmabe

This test is considered to be a minimum test requirement for the Test Unit complying with ANSI/IEEE
C62.41Regional conditions may warrant additional testing as described in ANS{AGEDICE2141.
Engineering Information)

Low Reptition High Energy Transieriffe test pulses must not exceed the following conditions:
< Amplitude600V (+5%), both positive and negative polarity.

< Energy Sourcé&apacitor, oil filled Mi@rofarads10%, internal surge impedance less tiem 1
< Repetitionl discharge everysHg.

< Pulse PositiorRandom across 360 the line cycle.

This test is performed with protection in place and operational.

This test is considered tom@éanum test requirement for the Test Unit complying with ANSI/IEEE
C62.41Regional conditions may warrant additional testing as described in ANS{AGEDIC&2141.
Engineering Information)

Nondestructive Transient Immunitige Test Urfivith protection in place and operational) must be

capable of withstanding adrighgy transiemiththe following characteristics repeatedly applied to the

alternating current input terminals (no other power connected to terminals) whithdestfailure of

specimen:

< Amplitude1,000V (£5%), both positive and negative polarity.

< Energy Source&apacitor,idilled, 15 microfaradgflinternal surge impedance less than 1 ohm.

< RepetitionApplied to the Test Unit once esenf@ a maximum of three applications for each
polarity.

After the foregoing, the Test Unit must perform all defined functions upon the application of nominal
alternating current power.

This test is considered to be a minimum test requirement foitthermplstiriy with ANSI/IEEE C62.41
(100kHzRing Wave, the 1.2/50 microset @238 Combination Wave and the EFT Burst) at voltages and
currents specifiedlaication CategorydoB2d afTest Severdlevel Il (i.e. up to Kildvoltsoper-
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circuit)Regional conditions may warrant additional testing as described in ANS(AGEBIC&2141.
Engineering Information)

9.5.2.4. Transients, Inpt®utput Terminal§he Test Unit (without protection in place or operational) must
maintain allefined functions, when the test pulse occurs orotlp i petminals.
< Amplitude300V, both positive and negative polarity.

Pulse Sourcel, 000 ohms nominal impedance.

Repetitionl pulse per second, for a minimum of 5 pulses per salaated ter

PulseRise Timel microsecond.

PulseWidth 10 microseconds.

N N NN

This test is considered to be a minimum test requirement for the Test Unit complying with ANSI/IEEE
C62.41Regional conditions may warrant additional testing as describe& i@ @NS[MEHorized
Engineering Information)

9.5.2.5. Temperature and Humidifjheest uninust maintain all programmed functions when the temperature
and humidity ambients are within the specified limits defined herein.

9.5.2.5.1. Ambient TemperatufEhe operating ambient temperature range mus8@Eftom74C. The
storage temperature range must bd®&@rto +85C.

< The rate of change in ambient temperature must not’&oeekal®, during which the relative
humidity must not exce®d

9.5.2.5.2. Humidity
< The relative humidity must not exc#emB&ondensing over the temperature raBFEod
+74C.

< Constanabsolute humidity must be mainshioeel +46°CThis will result in the relative humidity
shown in Exhibif 8or dynamic testing.
Tablel

Ambient Temperature versus Relative Humidity
At Barometric Pressures (29.92 In. Hg.}@dodensing)

Ambient Temperature/ Relative Humidity Ambient Temperature/
Dry Bulb (°¢ (%9 Wet Bulb®C)
-37.0to 1.1 10 -17.2t0 42.7
1.1to0 46.0 95 42.7
48.8 70 42.7
54.4 50 42.7
60.0 38 42.7
65.4 28 42.7
71.2 21 42.7
74.0 18 42.7
9.6. Test FacilitiesAll instrumentation required in the test procedures, such as voltmeters, ammeters,

thermocouples, pulse timers, etc. must be selected in accordance with good engilmealling practice.
cases where time limit tests are required, the allowancrignantaiion errors must be included in

the limit test.
9.6.1. Variable Voltage Sourdevariable source capable of supplyifigp2010¥ACto 135/AC
9.6.2. Environmental Chamhb@mn environmental chamber capable of attaining tempe&&QtestGAC

and relative humidity given in Table 1.

9.6.3. Transient GeneratorBransient generators capable of supplying the transients outlined above.
9.7. Test Procedur@ransients, Temperatiatage, and Humidity
12 1114
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Test A Placement in Environmental Chamber and €haickf HookJp.

Place the test unit in the environmental cl@mhect the test unit AC input circuit to a variable voltage
power transformer, voltmeter, and transient géherixtrsient generator must be connected to the AC
input circuit at a point at lea$tf@tim the AC power source and not divé&ot®the input to the test

unit.

Connect test switches to the appropriate terminals to simulate the various features incorporated into the te
unit.Place these switches in the proper position for desired operation.

Verify the test hagik Adjust the vablevoltage power transformer t&AZand apply power to the
test uniterify that the test unit goes through its prescribed startup sequence and cycles properly in
accordance with the operation determined by the positioning of test sWitches in item

Upon the satisfactory completion and verification of thepegstrboeéd with Test B.

Test Bi Transient Tests (Power Servi€epgram the test unit to dvelify the input voltage is
120VAC

Set the transient generator to provigegegtion noise transients as follows:

< Amplitude300V (5%, both positive and negative polarity.

< Peak PoweR500W.

< Repetition Rat®ne pulse every other cycle moving uniformly over the fullegpvantce every
3sec across 36Mmf line cycle.

< Pulse Rise Timé& microsecond.

< Pulse Width1l0 microseconds.

Apply the transient generator output to the AC voltage input foireR gsesdt3his test for at least two
conditions of dwelltha test unithe test unit must continue to dwell without malfunction.

Program the test unit to cycle through normal ofenationghe transient generator (output in
accordance with item 2) foni@uring which time the test unit must continue to cycle without
malfunction.

Set a transient generator to providepégition noise transients as follows:

< Amplitude: 300+5%), both positive and negative polarity.

Source Impedance: Not lessltB@d ohms nominal impedance.

Repetition: One pulse per second for a minimum of five pulses per selected terminal.
Pulse Rise Time: 1 microsecond.

Pulse Width: 10 microseconds.

AN N NN

Program the test unit to dvielify the input voltage isVIZ0

Appy the transient generator (output in accordance with item 5) between logic ground and the connecting
cable termination of selected Field I/O input/output terminals of the test unit.

A representative sampling of selected input/output terminatie@siediibeliedt unit must continue
to dwell without malfunction.

Program the test unit to cyale on the transient generator (output in accordance with item 5) and apply
its output to the selected Field 1/O input/output teriflirsisingnit must continue to cycle without
malfunction.

Reinstall protection and set a transient generator to pepétiidovhiginergy transients as follows:

13 1114
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Amplitude600V (£5%), both positive and negative polarity.
Energy Discharge Sour€&apacitor, dilled, 10 microfarads.
Repetition Rat®©ne discharge eacls&0

Puse PositionRandom across 3@®tine cycle.

AN N NN

Program the test unit to dvielify the input voltage isVI&0

Discharge the-filled 1@nicrofarad capacttm times for each polarity across the AC voltage input.
Repeat this test for at least two conditions ©hewest unit must continue to dwell without malfunction.

Program the test unit to cycle through normal ojisatiange the capacitotiteas for each polarity
while the test unit is cycling, during which time the test unit must continue to cycle without malfunction.

During the preceding transient tests, the test unit must continue its programmed functions.

The test unit must not skipaigragram intervals/steps or portions thereof when in normal operation;
place false inputs or produce false outputs while in dwell; disrupt normal sequences in any manner; or
change parameters.

Nondestructive Transient Immunity
< Turn off the AC power input to the test unit from theoltagelpewer source.
< Apply the following kéglkrgy transient to the AC voltage input terminals of the test unit (no other
power connected to terminals):
1 Amplitudel,000 V, both positand negative polarity.
1 Peak Power Dischargeapacitor, dilled, 15 microfarads.
1 Maximum Repetition Ra#gplied to the Cabinet Assembly once ssefgrza maximum of
three applications for each polarity.
< Upon completion of the foregappdy 120ACto the test unit and verify that the test unit goes
through its prescribed startup sequence and cycles properly in accordance with the programmed
functions. The first operation of theuorent protective device during this tesbissitared a
failure of the test unit.

Notefi Test C through G follow the profile indicated in Figure 1 to demonstrate the ability of the test unit to
function reliably under stated conditions of temperature, voltage, and humidity.
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Figurel
Test Profile
Notegi
< The rate of change in temperature must not éxtpedHtd@ir
< Humidity contromust be set in conformance with the humidity given in Table 1 during the temperature
change between Test D and Test E.
< If a change in both voltage and temperature are required for the next test, the voltage must be selecte
beforehe temperature change
9.7.3. Test @ LowTemperature LeWoltage TestDefinition of Test Conditions
< Environmental Chamber Dd@losed.
< Temperature37C.
< Low Voltagel OOVAC
< Humidity ContioOff.

Test Procedure: While at room temperature, adjust the input vdifs@anth U€)fy that the test unit
is still operable.

With the test unit cycling through normal operations, lower the tesB¢latlaerate not exceeding
18Cper hourAlbw the test unit to cycle for a minimimaitd°Cwith the humidity controls in the off
positionThen operate the test switches as necessary to determine that all functions are operable.
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Remove power from the test unit for a minimum geriddaf Eestoration of power, the test unit must
go through its prescribed startup sequence and then resume cycling.

With the test unita®Cand the input voltage at\IAQ evaluate the following items against the
respective standards:

< Power Intemtion Tests

On satisfactory completion of this test, proceed with Test D.

9.7.4. Test Bi LowTemperature HigWoltage TestDefinition of Test Conditions
< Environmental Chamber Dddosed
< Low Temperature37C.
< High Voltag 135VAC
< Humidity Control©ff

Test Procedure: WhilS&C and with humidity controls off, adjust the input voltageGantid&llow
the test unit to cycle for. Then operate the test switches as necessary to determine thataaé functions
operable.

With the test unitzaCand the input voltage at\I86(humidity controls off), evaluate the following
items against the respective standards:

< Power Interruption Tests

On satisfactory completion of this test, proceed to Test E.

9.7.5. Test B HighTemperature HigWoltage TestPefinition of Test Conditions
< Environmental Chamber Dddlosed
< High Temperature74£C.
< High Voltagel 35VAC
< Humidity Controldn accordance lwihe humidity givemable .1

Test Proceduiith the test unit cycling, raise the test chami3&abatiate not to exceetlCiger
hourVerify the input voltage isV¥85

Set the humidity controls to not exdééeel&@b/e humidity over the temperature rah@Cab +

+46C. When the temperature reaché€+4adjust the humidity control to maintain constant absolute
humidity; +42Qwet bulb that results in the relative humidity shown in Table 1. Verify that the test unit
continues to cycle satisfactoirygdine period of temperature increase and at established levels of relative
humidity.

Allow the test unit to cycle for a minimulnn.af $34C and 186relative humidity. Then operate the test
switches as necessary to determine that all functions are operable.

With the test unit at*7dnd 18orelative humidity and the input voltage/#(Q 8%aluate the
following items against the respectivedsanda

< Power Interruption Tests

On satisfactory completion of this test, proceed to Test F.

9.7.6. Test B HighTemperature LoWoltage TestDefinition edstconditions
< Environmental Chamber Dd@losed.
< High Temperature74C.
< Low Voltagel OOVAC

16 1114
Distriatide



9.7.7.

9.7.8.

9.8.

9.8.1.

9.8.2.

6022

< Humidity Controld 8s%relative humidity and +42wet bulb.

Test Procedure: Adjust the input voltag®/&Ca0d proceed to operate the test switches to determine
that all functions are opertith. the test unit@?C and 18orelative humidity, +4€.&et bulb, and
the input voltage at WG evaluate the following items against the respective standards:

< Power Interruption Tests

On satisfactory completion of this test, proceed to Test G.
Test (i Test TerminatiofProgram the test unit to cycle.
Adjust the input voltage tovID

Set the controls on the environmental chamber to return to room teri@état@e wittOthe
humidity controls in the off po3itiemrate of temperature change must not exCged A8ur.

Verify the test unit continues to cycle through normal operations properly.

Allow the test unit to stabilize at room temperaturerfmreked to operate the test switches to determine
thatall functions are operable.

Test Hi Appraisal of Equipment under Téstailure is defined as any occurrence that results in other
than normal operation of the equipment. (Setisnlitem b. befowdetailslj a failure occurs, the

test unit must be repaired or components replaced, and the test during which failure occurred must be
restarted from its beginning.

The test unit is considered to have failed if any of the following occur:

< If thedst unit skips normal program intervals/steps or portions thereof when in normal operation, place:
false inputs, presents false outputs, exhibits disruption of normal sequence of operations, or produces
changes in parameters beyond specified tolerances, or

< If the test unit fails to satisfy the requirements of Tests A to G, inclusive.

An analysis of the failure must be performed and corrective action taken before the test unit is retested in
accordance with this stand#re analysis must outline whahaeas taken to preclude additional
failures during the tests.

When the number of failures exceeds two, it must be considered that the test unit fails to meet these
standardg he test unit may be completely retested after analysis of the faibsaranepagsehave

been made in accordance with item c.

Upon completion of the tests, visually inspect thdftesitenidl changes are observed which will

adversely affect the life of the test unit, the cause and conditions must be coraktigdibéiere

tests.

Upon satisfactory completion of all of the tests described, test the unit in accordance with Vibration Test.

Vibration Test

Purpose of TesThis test is intended to duplicate vibrations encountered by the test unit (individual major
components) when installed at its field location.

Fasten the test unit securely to the vibration teefotathie start of the test.

Test Equipment Requiremeibration table with adequate table surface area to permit placement of the
test unit.
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Vibration test consists of:

< Vibration in each of three mutually perpendicular planes.

< Adjustment of frequency oftigbraver the range frodzt® 30Hz

< Adjustment of test table excursion (double amplitude displacement)govataetaieasured at
the test table, of 0.5g; as determined by the following formula:

g =0.051d#
where:

d = excursion im.
f=frequency ki

9.8.2.1. Resonant SearclVith the test unit securely fastened to the test table, set the test table for a double
amplitude displacement of 0.015 in.

Cycle the test table over a seardahfrany5zto 30Hzand back within a period of 12.5 min.
Conduct the resonant frequency search in each of the three mutually perpendicular planes.

Note and record the resonantfieguletermined from each plane:

< Inthe event of more tharesonarfrequency in a given plane, record the most severe resonance.
< If resonant frequencies appear equally severe, record each resonant frequency.

< If no resonant frequency occurs for a given plane within the prescribkzamastdee 8€corded.

9.8.2.2. Endurance TesVibrate the test unit in each plane at its resonant frequency for far @ériod of 1
amplitude resulting in 0.5g acceleration.

When more than one resonant frequency has been recorded, the téstmpesbteftlivided equally
betveen the resonant frequencies.

The total time of the endurance test must be lithitethioi® each of three mutually perpendicular
planes.

9.8.2.3. Disposition of Equipment under T&stamine the test unit to determine that no physical damage has
resulted from the vibration tests.

Check the test unit to determine that it is functionally operable in all modes of its prescribed operation.

The test unit may be removed from the tedptabkatisfactory completion of the vibration test, proceed
wih the shock (impact) test.

9.9. Shock (Impact) Test

9.9.1. Purpose of TesThe purpose of this test is to determine that the test unit is capable of withstanding the
shock (impact) to which it may reasonably be subjected dwgiagchtradbportation in the process of
installation, repair, and replaceltiertb be noted that the test unit is not, at this time, in its shipping
carton.

Fasten the test unit firmly to the specimén &aib.of its three pladespthe testinit from a
calibrated height to result in a shock force of 10g.

9.9.2. Test Equipment Requiremer@kock (impact) test fixture equivalent to that suggested by the simplified
sketch shown in Figure 2.

The test table must hareuglsurface area to accardate the test unit.
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Calibrate the test table and the items tested as iR ateutk test defines the test shock to be 10g
(x19).

Measure calibration of the test equipment for these shock tests by three adtdirechsbiack
settings of 940g, and 11g. They must be Inertia Switch Incorp8s&tear #1e equivalditach
these devices rigidly to the test table.

Calibration of the fixture for each item to be tested is as follows:
< Place a dummy load weighing withiof fite test itron the table.
< Reset the three accelerometers and drop the test table from a measured height.
< Observe that the accelerometers indicate the following:
1 Activate the 9g accelerometer.

1 The 10g unit may or may not be actuated.
1 The 11g unit must be actuated.

ROPE AND PULLEY

HEIGHT - y
MEASUREMENT T

/-'

TEST TABLE

RUBBERIZED HAIR —=-
ENERGY ABSORBING MATERIAL

MINIMUM DEPTH OF
MATERIAL = 30.48 CENTIMETERS
{ 12 INCHES )

Figure2
Shock Test Fixture
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Repeat calibration test (a) and (b) adjusting the height of therdtep sutitessive drops, the
following occurs:

< The 99 unit is actuated ten times.

< The 10g unit is actuated between four to eight times.

< The 11g unit is not actuated on any of the ten drops.

Test Procedur@ he calibration height of thefdrdipe particular item under test as determined in Test
Equipment Requirements must be used in this procedure.

Secure the test unit to the test table surface so that the test unit rests on one of its three mutually
perpendicular planes.

Raise the test talto the calibrated height.

Release the test table from the calibrated height, allowing a free fall eneripatispcloihg material
below.

Repeat the drop test for each of the remaining two mutually perpendicular planes, usingdhe same calibrate
height for each drop test of the same test unit.

The observations of the accelerometer for the three tests of the test item are:

< The 99 unit is actuated for all three tests. (Repeat the calibration if the unit is not actuated.)

< The 10g unit may or may not be actuated in these tests.

< The 11g unitis not actuated on any drop. (If the unit is actuated, repeat the calibration only if the test
unit has suffered damage.)

Disposition of Test UnEheck the test unit for aggipal damage resulting from the drop tests.
Check the test unit to determine that it is functionally operable in all modes of its prescribed operation.
Satisfactory completion of all environmental tests, including the shock (impact) is required.

Power Interruption Test Procedur€onduct the following power interruptioridestgpat voltage
(100VAQ andhighinput voltage (188G at-37°C, and +74C,

Short Power Interruptiowhile thiest unit isycling through normal operat@msye the input voltage
for a period of 475 milliseconds. Upon restoration of the input voltagsuicietkiie Test Unit
continues normal operation as though no power interruption has occurred. Repeat this test three times.

Voltage Vaation All circuits of ttest unit mube subjected to slowly varying line voltage during which
thetest unit mube subjected to line voltage that is slowly lowered from a nohGlired 1/2Gage to
0VACat a rate afo mor¢ghan 2/ per second he line voltage must then be slowly raisedA€4100

which point thest unit mustsume normal operation without operator intdPeefaionthis test at
both-37Cand +74C, at a nominal 128.Cline voltag®epeat this test thtenes.

Rapid Power InterruptioBubjedhe test unit to rapaver interruption testing of the form that the power
is off for 350 milliseconds and on for 650 milliseconds for a peifedfofrd pomwer interruption

through electromechah¢ontacts of an appropriate size for tButgaglthis testing, the controller must
function normally and continue normal sequencing (operation) at the concluthis tefsthatssthe
performed at be8rCand +74C, at a nominal 128.Cline voltag&®epeat this test three times.

10.

10.1.

TYPE 2070 CONTROLLERT

General
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10.1.1. Module Description3 hecontroller unitdemposed of the Type 207@hhassis, alowgth other
modules and assembliés following is a list of TQ[@0 2ersions, their interfaceantdscomposition
Unit Version Description
Type 2070Wnit Unit provides directly driven VME and mates to 170 & ITS
It consists of:
< Unit CHASSIS,
< 207601A TWO BOARD CPU,
< 207Q2A (2B if ITS CABINET) FI/O,
< 207@3A FRONT PANEL,
< 207&4A POWER SUPPLY, and
< 20765 VME CAGE ASSEMBLY.
Type 2070Unit LITEunit mates to the 170 & ITS cabinets. It consists of:
< UNIT CHASSIS,
< 20761B CPU,
< 207@2A (2B if ITS CABINET),
< FI/O, 2078B FRONT PANEL, and
< 20704A or B POWER SUPPLY.
Type 2070LC Unit LITE unit mates to ITS cabinets only. It consists of:
< UNIT CHASSIS,
< 20761B CPU,
< 207@2B FI/O,
< 20763C FRONT PANEL, and
< 207&4Aor B POWER SUPPLY.
10.1.2. Unit ConfiguratiarThe Type 2070 Controller Unit Version defines the module composition to be delivered
as follows:
Composition
No. Item Description 2070V 2070L 2070LC
Unit Unit Unit
1 Unit Chassis Y Y Y
2 Type207601A CPU Module, Multiple BuA& Y -
3 Type20761B CPU Module, Single B&edal Hub --- Y Y
4 Type207@2A Field/O ModuléFIO For 17@abingt Y Y
5 Type20762B Field I/O Module (ITS & Nema Cabinets)| --- user selectionl Y
Y
6 Type207@BA Front Panel Module (FP), Display A Y ---
7 Type20763B Front Panel Module (FP), Display B — Y
8 Type207@3C Front Panel Module (FP), Blank -—- --- Y
9 Type2074A Power Supply Module, 10 Amp Y Y Y
10 | Type0764B Power Supply Module, 3.5 Amp user selectior user selectiof
Y Y
11 | Type20766A VME Cage Assembly Y -
2070\Wnit 1+2+4+6+9+11 Provides directly driven VME and mates {]
and ITS cabinets
2070LWnit 1+3+(4 or 5)+7+(9 or 10) LITEunit mated to 170 and ITS cabinets
2070L@nit 1+3+5+8+(9 or 10) LITE unit mates to ITS cabinets only
The communications and option modules/assemblies must be called out separately from the unit version.
The composition weight must not exdbed 25
10.1.3. MetalworkThechassis top and bottom, internal structure supports, back plane mounting surface, module
plates, power supply enclosure, and fromymried made of@@uge minimum aluminum shieet.
CHASSIS Side panels must{gad@fe minimum sheet.
10.1.4. Power Fail and Power Restoration Operdtizmnoted thtite power failure power restoration

operations of this unit are specific to the requirements of the user. Albdstesiatedcomply to
said operations.
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10.1.5. Power Limitation2070 UNIT modatsembly power limitations are as follows:
Types +5VDC +12VDdASO +12VDCser -12VDCser
MCB 750 milliamperes | ----- | - | e

TRANS BD 750 milliamperes | - | - | -

20761B CPU 1.0A 250milliamperes

207Q2A FI/O 250 milliamperes | 750 milliamperes | ----- | -

207@2B FI/O 250 milliamperes | 500 milliamperes | - | -

20763A&B FPA 500 milliamperes | ----- 50 milliamperes | 50 milliamperes
20763C FPA 100 milliamperes | ----- 50 milliamperes | 50 milliamperes

20765 VME Cage

5.0A

200 milliamperes

200 milliamperes

20766 All Comm

500 milliamperes

100 milliamperes

100 milliamperes

20767 All Comm

250 milliamperes

50 milliamperes

50 milliamperes

10.1.6.

10.1.7.

10.1.8.

10.1.9.

10.2.

10.2.1.

10.2.2.

6022

EIA485 Communications CircuitAll circuitry associated with tr8BIEommunications links must
be capable of reliably passing a minimum of 1.0 megabits |sela@mocdcuitry must be by @pto
capacitiveoupled isolation technologies.

EIA485 Line Drivers/Receiversirough hole E485line drivers/receiverben used, must be socket
mountedSurface mounted drivers/receiver must be acédpt88kne drivers/receivers most

draw more than 35 milliamperes in attandt20 milliamperes in inactive state per AhEdBEhmM
termination resistor must be provided across each differential line.fEeeinghérpotid control

signals (e.g., SRTS) must be active, or asserted, when the positive.er8RR1&+) is a lower
voltage than its corresponding negative terminal &Tgp). @Rdontrol signal is inactive when its
positive terminal voltage is higher than its negativi&ereisahnd transmit data signals must be read
as aflowherthe positive termidé.g., SFIXD+) voltage is higher than its corresponding negative
terminal (e.g., SPXD). A data valuefi®when its positive terndirfalg., SFIXD+) voltage is lower

than its negative terminal (e.g-T®B1L

Sackets Sockets for devices (called out to be socket mountepapusttheGAT 500/800 series
AG10DPC or equal.

SDLC SP5and SP3 SDLC frame address assignments (Command/Response) are as follows:

SP5 SP3
CPU 2070 = D [pKSs)
FI/O 20A4A & 8 = [p400) fiNot Applicaldle
CPU Broadcast to all = 255 255

All other addresses are reserved by this st &0LC response frame address must be the same
address as the Command frame it receives.

Type 2072 CPU Module

Type 207QA ConfiguratiariThe TYPE 2018 CPU consists of the Main Controller Board, Transition
Board, Board Interface Harness, and CPU Module Software.

Type 207AB ConfiguratiariThe TYPE 2018 CPU must be a single board modutey e X
WIDE board requirements. The module must be furnished normally resident in MOTHERBOARD Slot A5.
The module must meet all the requirements listed under this section and Details except for the following:
< The VME software and hardware bus requiees not apply nor do the MCB and Board Interface
Harness physical requirements.
< A Dual SCC Device (asynch/synch) and associated circuitry must be furnished to provide two addition.
system serial ports. The Dual SCC1 must be assigned to tee@yenSB1 meeting all
requirements called out for BiLDual SCC2 must be assigned as System Seriallihert SP8.
SP8 and associated circuitry must interface with the MC68360 address and data structure and serially
be connected to the external viarthe DB 25 Pin C13S Connector located on the module front
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panel. The SP8 must meet all SP2 Port requirements including Elfed8ivéds\aard
synchronous data rate of 614.4 kilobits per second.

< The 68360 SCC1 must be reassigned to ETHERENENERvork meeting ETHERNET 10 MBPS
IEEE 802.3 (TP) 10 BASE T Standard Requirements, both hardwareTral feoftwateork
lines must be used to route ETHERNET across the MOTHERB@aRinhethers. DC
Grounding plane around the netwadctams and lines to be provided. Network Lines must be
assigned as: Network 1 = ENET TX+, Network 2 = BNBEVOFK3= ENET RX+, and Network 4 =
ENET RXIn addition, the conditioned ETHERNET must be brought out on RJ 45 C14S Connector
mounted on tiiPU1B Front Panel. Four LEDs lafiededRX, TX Collision and TX &tatiss be
mounted on the front panel signifying ETHERNET operational conditions.

< The 204aB CPU must not draw more thaA df6®vDCand 250 milliamperes of 129BC.

Type 2076 1C Configuratiorhe TYPE 26IC CPU must be a single board module meeting the 2X

WIDE board requirements. The module must be furnished normally resident in MOTHERBOARD Slot A5.

The module must meet aletpgnements listed under the ZBB@ction of this standard, with the

following additions:

< Engine BoardTre TYPE 207C CPU must use an Engine Board compliant to the AASHTO/ITE
Next Generation ATC Standard. The Engine Board must be used for execution of the application
softwareNo other microprocessor or memory of ti€2ZDP0 to be used for executioa of
application software.

< Ethernet PortsThe second ETHERNET port of the Engine Board must be brought out on an RJ 45
C15S Connector mounted on thel 20ffOnt pandlhe front panel LED indicators for the two
Ethernet ports must conform to the AKEEHNExt Generation ATC Standard.

< Universal Serial Bus (USBhe TYPE 20IC CPU must include a USB port compliant to the
AASHTO/ITE Next Generation ATC Standard, and brought out from the Engine Board to a USB C16S
Connector mounted on the-2G70at panel.

< Host Module Identificatiofhe TYPE 20IC CPU must implement the host module identification
using the Engine Board SPI serial port, compliant to the AASHTO/ITE Next Generation ATC Standard

Main Controller Board (MCB)

Geneal. The MCB must be a 3U VME bus compliant board and contain a system cebfr6ller, an A24
interface, a Master & Slave bus interface, a Multilevel VMEbus Arbiter, a FAIR VMEbus Requester, a syste
clock driver, and BTO (64).

Controller TheCmtrolleDevice must be a Motorola MC68360 or equal, clocked at 24.576 MHz minimum.
The Fast IRQ Service System is rese@efdddmenise onlyTheinterrupts must be configured as
follows:

Level 7 VMEbus IRQ7
Level 6 VMEbus IRQ6 ACFAIL
Levels VMEbus IRQ5 CPU Module Countfeirsers, LINESYNC
(auto vectored), Serial Interface Interrupt
Level 4 VMEbus IRQ4
Level 3 VMEbus IRQ3
Level 2 VMEbus IRQ2
Level 1 VMEbus IRQ1
Memory Address Organization
8000 00G0BOFF FFFF STANDARD
9000 0002000 FFFF SHORT

16 megabytes of contiguous address space for each specified memory (DRAM, SRAM and FLASH)
allocated on an even boun@iaeySRAM and FLASH memories must be accessed thre@gh the OS
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Operating Syst@nkile Manager, or appreegidvalent.he address of each memory block must be
specified by the manufacturer and provided with the documentation.

When the incomingviCfalls below its operating level, the SRAM must drop to its standby state; and the
SRAM and TOD Clock shiiete®/DCStandby Powdm orboard circuit will sense thé36

Standby Power and shift to dso@ml CPU Power Sougeen the incomingCrises to within its

operating level, the appropriate MCB Circuitry will shift from standby p@vesMB&comin

RAM Memoryrovide a minimum of 8 megabytes of DRAM Memory, orghiizeddsA3dinimum

of 1 megabyte of SRAM is required, of which 512 KiloBytes minimum must be available for Department us
as a RAM drive (R)e time frothe presentation of valid RAM address, select lines, and data lines to the
RAM device to the acceptance of data by the RAM device must not exceed 80 nanoseconds and be less &
required to fulfill zero wait state RAM device write access under latioojpitiationa

FLASH MemorProvide a minimum of 8 MB of FLASH memory, orgamz83iit Wérdsthe MCB

must be equipped with all necessary circuitry for writing to the FLASH memory under program control. No
more than 2 MB of FLASH Metmbe used for the Boot Image (List) and a minimum of 6 MB be available
forDepartmense.The 2 MB of FLASH Memory must be reserved for the BootHtaaherathory

must have a minimum rated capacity of 100,000 read/write cycles angraderatusstizr.

Timeof-Day ClockProvide a software settable hardwarefDiayg TOD) clo¢kmust maintain an

accuracy afl minute per 30 day83C (77F) under enoard standby powere clock must be

aligned to a minimum fracts@caind resolution of 10 milliseconds and track seconds, minutes, hours, day
of month, month, and year.

CPU ReseProvide a softwairiven CPU RESET signal (Active LOW) to reset other controller systems.
The signal output must be driver capainiking 30 milliamperes ¥DZDExecution of the program
moduléCPURESHIN the boot image must assert the CPU RESET signal once.

CPU Activity IndicatoProvide an opeallector output, capable of sinking 30 milliampafBab30
drive the Front Panel Assembly CPU Activity LED INDICATOR.

Tick TimerThe O Operating System TICK Timer must be derived from each transition of LINESYNC
with a tick rate of 120 ticks per second.

SRAM and TOD Holddpe SRAMd TOD Clock Circuitry, under Standby mode, must draw no more
than 8 microamperes avR&and 35C. Supply an Geoard Capacitor to hold up SRAM and TOD or a
minimum of 7 days.

Transition BoardProvide &ansition boaf@B) to transfer sec@minmunication and control signals

between the MCB and the Interface-Mesti®aid signal and communication lines must be
driven/received off and on the module compliad8®TBATransition Board must provikidoalim

pultup resistor fdre A2 & A3 installed litfabe DC Ground is not present (slot not occupied) at the CPU
EIA485 line drivers/receivers, the drivers/receivers must be disabled (inactive).

Shielded Interface Harne&sovide shielded interface harrieasineldes MCB and Transition Board
connectors with strain relief, lock latch, mating connectors, and harnegsrmornductoos.25 mm of
slack must be provided.power to be routed through the haimessarness must be 100% covered by
an aluminum ragfoil and an extruded black 0.8 mm PVC jacket or equal.

Dat&ey. Provide Batakeeyceptadie(KC4210, KC4210PCB or equal) mounted on the CPU module
front panel (or the Transition Board of Type 1A). Powdenapgiiedtto the receptacle if the key is not
present.

The Manufacturer must supplyegabyte Memory Size Datakey (SFK2Mb or equal) with each MODEL

1A TB (Transition Board) or 1B CPU module unless specified otherwise. The Datakey must be temperatur
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rated fof 40 to +8 operation, be black in color, and be initialized to the format and default values defined
below.

When programmed, the memory on the key of header version 1 must be organized as follows:

Bytes Description Default Values
1-2 16bit Frame Check Sequence (FCS)

calculated as defined in clause 4.6.2 of |

3309. This FCS is calculated across-bite

3 Key Type See table below

4 Header Version 1

58 Latitude 0.0

912 Longitude 0.0
1314 Controller ID OxXFFFF
1516 Communication drop nhumber OxXFFFF
1720 IP Address 10.20.70.51
2124 Subnet Mask 255.255.255.0
2528 Default Gateway 10.20.70.254

29 Startup Override OxFF
3064 Reserved for Department use All bytes set to OxFF
65 to End| User Data All bytes set to OxFF

When programmed, Byte 3 of the header must contain the Key Type value as defined in the following table

Key Type Model No. Memory Size Sector Size
1 DK1000 1 KiloByte 1 Byte
2 LCK16000 16 KiloBytes 1 Byte
3 SFK2Mb 2 megabytes 64 KiloBytes
4 TBD 4 megabytes 64 KiloBytes
5 TBD 8 megabytes 64 KiloBytes

The data format in the CPU Datakey header for the Latitude and Longitudegigldstimust com
IEEE/ANSI 78485 STD. All the other fields follow a Big Endian Format as implemented by Motorola
CPUs.

The Startup Override byte may be used to override the default controller startup procedure.

CPU Module Softwarkhe following musshpplied:
< Operating System

Drivers and Descriptors

Application Kernel

Deliverables

Error Handler

AN NN A

Operating SystenThe CPU Module must be supplied with Radisys/MicgoVensddS3.2, or later,
with kernel edition #372 or Tterfollowing modules must be included:

Embedded GBReal Time Kernel

Sequential Character File Manager (SCF)

Stacked Protocol File Manager (SPF)

Pipe File Manager (PIPEMAN)

Random Block File Manager (RBF)

C Shared Library (CSL)

AN NN NN A
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Boot Image must include the following utility modules:

Break Date Deiniz Devs Free Copy
Dir Tmode Edt List Load Deldir
Dump Del Ident Iniz Irgs Events
Echo Format Dcheck Login Link Kermit
Tsmon Mdir Mfree Pd Makdir Save
Attr Rename Procs Unlink Sleep Xmode
Shell Build Setime Merge grep

6022

Drivers and DescriptoiSupplied modules must nteant, address independent, and not contain self

modifying code.

Device drivers which require extensions to the staddibredr@S must use the getstat() and

_os_setstat() functions.

#define SS_2070x2070

error_code _os_getstat(path_id path, SS_2070, PB2070 *pb);
error_code _os_setstat(path_id path, SS_2070, PB2070 *pb);

typedef struct
{

u_int32 code;

u_int32 parami,;

union

{
u_int32 param;
void*pointer;

} param2;

} PB2070, *pb;

The following subcodes for use with PB2070.code are also defined:

#define GS2070 Status 0x1C
#define SS2070_SSig Ox1A
#defin&§S2070 IFC 0x22
#defin&§S2070_OFC 0x23
#define SS2070 _Timer_Sig 0x1000
#define SS2070_Timer_Cyc 0x1001
#define SS2070_Timer_Start 0x1002
#define SS2070_Timer_Stop 0x1003
#define SS2070 Timer_ Reset 0x1004

Notéi When PB2070.param2.pointer is used, PB2070.paraml to be loaded with
what PB2070.param2.pointefeiencing. When calling _os_getstat() or _os_setsta

reserved or unused parameters and field370 B2 loaded with O (zero).

Drivers must be provided to access the FLASH, SRAM, and DRAM memories. The following descriptors

must apply:
/f0 FLASHDrive nonvolatile, writeable
/dd FLASHDrive 0OS9 default device for /f0
/fOwp FLASH Drive | as /f0 but, write protection
/fOofmt FLASH Drive | as /f0 except format enabled
/rO SRAM Drive nonvolatile ramdisk
/rOfmt SRAM Drive as /r0 but format enabled
r2 DRAM Drive volatile 1 MB ramdisk, not automatically initialize

A driver to handle each of the four internal timers un@aKéneeD®ust be provided. Provide access
to the MC68360 internal timers through the édloeerdescriptors:
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DescriptoNames foEachTimer.

timerl = access to MC6886afaternal timer #1

timer2 = access to MC6886afAternal timer #2

timer3 = access to MC6886aternal timer #3

timer4 = access to MC6886aternal timer #4

timerl2 | = access to MC6886Aternal timer #1 & #2 (cascaded)

timer34 | = access to MC6886Aternal timer #3 & #4 (cascaded)

Timer Standard GBFunction Calls

error_code _os_open (char *timer_desc_name, pabh_id *pa
error_code _os_read (path_id path, void *timer_value, u_int32 *size);

Notdi Beforecalling _os_read(), size must be loaded with the value 4 and timer value must be pointed to a
u_int32. _os_read() must read the current timer value and load it into tfBerl@@lue as

error_code _os_close (path_id path)
Timer Extension to Standard-@Bunction Calls
error_code _os_setstat(path_id path, SS_2070, PB2070 *pb);

The timer drivers must support the following modes using the SS_2070ptien setdta(nd a
custom parameter block structure:

< Send signal after specified time interval. Sets timer to zero and scheduleshatigignal.one
pb code = SS2070_Timer_Sig (0x100@quest for eabot signal */
pb.paraml = signal; /* signal code to send (0 = do not send a signal and cancel any ending signals) *
pb param2.param = period;/* timer period in microseced@® */
< Send recurring pegaglgnal. Sets timer to zero and schedules repeating periodic signal.
pb code = SS2070_Timer_Cyc (0Ox180&}uest for periodic signal */
pb.paraml = signal; /* signal code to send (0 = do not send a signal guehdangcsigmats) */
pb param2.param = period;/* timer period in microsecaid® */
< Start timer. Start the timer if stopped. Timer will free run in a periodic mode, starting at the current time
value as its initial vadnd timé& maximum allowable time as its timer period¢g.-E53bners
1-4 and 429496.728% for timers 12 and 34). Timer will not send a signal and any pending signals
will be cancelled. Timer mode will be SS2070_Timer_Start. pb.codemre5RaAmMA0x1002); /*
start timer if stopped */
< Stop timer. Leaves current value in timer. Cancels any pending signals.
pb code = SS2070_Timer_Stop (OxX0§8) timer if running */
< Reset timer. Stops timemifiingresets timer value to zero, and cancels any pending signals.
pb code = SS2070_Timer_Reset (0x1004); /* reset timer (stop and zero) */

Timer Extension to Standard-©Bunction Calls
error_code _os_ge(gath_id path, SS_2070, PB2070 *pb);

The timer driver will support the following function using theoS )e28t&d() option code and custom
parameter block structure:

< Retrieve current timer configuration.

typedef struct
{

u_int32 value;
u_int32node;
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u_int32 signal;
u_int32 period;
} Timer_status;
pb code = GS2070_StdtslC) /* Request timer status data */
pb paraml = sizeof(Timer_status)
pb param2.pointer = Timer_status*

Status data must be returned in the structure pointedgarayn@pointer as follows:

pb param?2.pointevalue /* current timer vaines x 100 */

pb param2.pointemode /* SS2070_Timer_Sig ifshrae signal pending,
SS2070_Timer_Cyc if periodic signal pending,
SS2070_Timer_Start if free running,
SS2070_Timer_Stop if not active */

pb param2.pointesignal [* signal code pending if
SS2070_Timer_Sig or
S$S2070_Timer_Cyc, 0 otherwise */

pb param2.pointeperiod [* timer period in microsecai@g if
SS2070_Timer_Sig or
S$S2070_Timer_Cyc, 0 otherwise */

All timer periods are specified in units of hundreds of microseconds, i.e. a timer period of 7 = 700
microseconds. The minimum allowed timer period must be 500 microseconds. The maximum timer period
timers ¥ must be 6.5588&c.(0xFFFF). The maxintmer period for timer12 and timer34 must be
429496.72%%c.(OXFFFFFFFF). The driver must return error E$Param from _os_setstat() if the requested
timer period is outside the allowable range.

Access ancbntrol to the CPU Datakey must be provided through the following descripte® name and OS
functions:

Descriptor Name
datakey = access to the CPU Datakey

Function Calls
error_code _os_open (char *datakey desc_name, path_id *path);
error_code _os_close (path_id path);
error_code os_read (path_id path, void *data_buffer, u_int32 *data_size);
error_code _os_write (path_id path, void *control, u_int32 *data_size);
error_code _os_seek(path_id path,u_int32 position)ysistfesid
error_code = _os_ss_erase(path_id path, u_int32 num_sec_erase); /*erases se
is on a block boundary, returns ESPARAM error if not on aboundary */
error_code = _os_gs_pos(path_id path,u_int32 *position); /* gets ciar@uisitiepdl
error_code = _os_gs_size(path_id path, u_int32 *size); /* gets current@atakey s

Error Codes Returned by Function Calls
E$NotRdy if datakey is not inserted
E$Seek if Offset plus *data_size is beyond end of CPU Datakey.
E$EOF if upon read or write, the last byte of CPU Datakey has previously lieen
Notdi Use of SCF to implement the Datakey driver is not allowed.

The asynchronous serial communications device drivers must support the six flow control modes (FCM#)
described below:
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FCM# Description

0 No Flow Control Modghe driver transmits data regardless of the state of
Upon a write command, the driver asserts RT@saed<BTS when data
transmission is completed. This is the default mode. Wbgrauseissue the
first RTS related command, the driver switches to Manual Flow Control
1).
1 Manual Flow Control Modée driver transmits data regardless of the stat
CTS. The user program has absolute control of the RTS statdo€ssotrive
automatically assert castgert RTS.
2 AutoCTS Flow Control Modde driver transmits data only when CTS is
externally asserted. The user program has absolute control of the RTS
drivedoesnotautomatically assert caskert RTS.
3 AutoRTS Flow Control Modde driver transmits data regardless of the st
CTS. Upon a write command, the driver asserts RTe8sand &3S when dj
transmission is completed and any configured RTS extension is elapse
program asserts RTS, then RTS remaiis the user progranasigerts RTS.
If the user programadserts RTS before the transmission buffer is empty,
driver holds RTS on until the transmission buffer is empty and any confi
extension is elapsed.
4 Fully Automatic Flow ConthMbde The driver transmits data only when CT]|
externally asserted. Upon a write command, the driver asserts RTS and
CTS, starts data transmission when CTS is assertegsant 6T S when da
transmission is completed and any comig8regtension is elapsed. If user
program asserts RTS, then RTS remains on until the usergsegrenRdS.
If the user programadserts RTS before the transmission buffer is empty,
driver holds RTS on until the transmission buffer is amptpafigured RTS
extension is elapsed.
5 Dynamic Flow Control Mod#&e driver transmits data only when CTS is e
asserted. The driver controls RTS based on the status of its receiving b
driver asserts RTS continuously as lonmgeeiviag buffer leasugltapacity
to store incoming data. If the receiving buffer approaches full -tssehtiver
RTS until enough data has been read from the buffezrowgyheateive
capacity.

The serial device driver must be ableiseiseptions via _os_setstat() and return status via _os_getstat().

To support legacy application programs, the device driver must also be able to set user options via
_0s_ss_size() and to return status via _os_gs_size():

error_code_os_setstat(paththgd $& 2070, void *pb);

error_code_os_getstat(path_id path, SS_2070, void *pb);

error_code_os_ss_size(path_id path, u_int32 size);

error_code_os_gs_size(path_id path, u_int32 *size);

Notéi The preferred method of accessing serial device drivers istisetatdt() and _os_getstat().

The os_ss size() and _os_gs_size() interface may not be required by future versions of this specification
and is therefore not recommended for new development.

The option subcodes to be passed oodb and the data to be contained papiim1 are defined as

follows. pb param2 is unused here and should be set to 0 (zero). For _os_ss_size() and _os_gs_size(), the

size argument is tlaene format as-plparam1.

The supported _os_setsta) ss_size() options must be as follows.
< Subcode passed in ptode is SS2070_OFC (0x23).

Data passed in-plparaml is defined as follows:

29 1114
Distriatide



Bits Description
3124 | Auto RTS tupif extension in number of characters {r25fe08-default).
2314 | Reserved for future use.
13 Inhibit return of error E$Write from _os_write() when transmit buffer full i
5 (default=0, O=error, 1=block)
12 Inhibit variable SCC MRBLR (default=0; 0=NO; 1=inhibit).
11 | Inhibit SCC TODR (default=0; 0=NO; 1=inhibit).
108 | Flow Control Mode Number (FCM#) (irahge:0
7-0 | Subcode SS2070_OFC (0x23).

6022

Variable MRBLR (68360 STCYeduce the IRQ handler overhead, the 68360 SCC driver must use
variable MRBLR as follows. If SS2070_OFC bit 12 is set to 1, the MRBLR must be fixed at 16 for all baud
rates. Variable MRBLR is not required for SP1 or SP8 eiB@&P20 bdule.

BaudRate MRBLR Setting
1200 1
2400 2
4800 4
9600 8
19200 & Higher 16

TODR (68360 SCC onl{)DR requests processing a new TX buffer immediately. To reduce impact on
other serial channel operations, SS2070_OFC bit 11 may be set to 1 to prevent assertion of TODR. TODR
not required for SP1 or SP8 on thd R@@PBU Module.

< Subcode passed in pinde is SS2070_IFC (0x22).

Data passed in-pparam1 is defined as follows:

Bits Description

3111 | Reserved ffuture use
10 | DCD must be asserted to receive data (default=0; 0=NO; 1=YES).
98 | Reserved féuture use

7-0 | Subcode SS2070_IFC (0x22).

< Subcode passed in pinde is SS2070_SSig (Ox1A).

1.If CTS is currentlggatednd bits 181 are not all 0:
< Setting the SS2070_SSig parameter block bit 11 (send when CTS is asserted) will cause the controlle
to send a orshot signal as soon as CTS is asserted.
< Setting the SS2070_SSig parameter block bit 12 (sendisvieganyill cause the controller
to send a orshot signal immediately.

2.1f CTS isurrently asserted and bit81L&re not all O:
< Setting the SS2070_SSig parameter block bit 11 (send when CTS is asserted) will cause the controlle
to send a orshot signammediately.
< Setting the SS2070_SSig parameter block bit 12 (send wiega@p#iit cause the controller
to send a signal esteot as soon as CT8dgated

3.1f both bits 11 and 12 of the SS2070_SSkjqrdnbonk are set, and bit81l&re not all O:

< The controller will send astio¢ signal upon the next change of CTS state.
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Data passed in-plparaml is defined as follows:

Bits Description
3116 | A signal number to be sent to calling process wherpftenstgut changes.
1513 | Reserved féuture use
12 Send signal when CTS iasderted.
11 Send signal when CTS is asserted.
108 Reserved ffuture use
70 Subcode SS2070_SSig (0x1A).

The supported _os_getstat{3_gs_size() options must be as:follows
< Subcode passed in ptode is GS2070_Status (0x1C).

Data returned in-pparam1 is defined as follows:

Bits Description
3116 | Current unfilled transmit buffer character count of the serial device drivg
1511 | Reserved féuture use
108 | Current Flow Control Mode Number (FCM#).

Reserved ffuture use
Qverrun err6®=no error; 1=error has occur since last GS2@7€nl5tatu
Frame err@0=no error; 1=error has occur since last GS2070 Status cal
Parity err@i0=no error; 1=error has occur since last GS2070 Status call
Reserved ffuture use
DCD state0=deasserted; 1=asserted.

CTS statd O=deasserted; 1=asserted.

w
o|r|f|a|u|o|~N

Device drivers compliant with t#8STFMAMustbe provided for CPU Activity LED Indicator and
DayightSaving3ime(DSTYyorrection features. The descriptor names must be as follows:

< led=access to CPU Activity LEDatndic
< dstclockaccess to Daylight Savings Time Clock correction

The standard @SSCFMAN library calls and their functions are as follows:

< error_codeos_open (char *desc_name, path_id *path}/open descriptor for command
< error_codeos_close (patid path); /Iclose descriptor

< error_codeos_write (path_id path, void *value, u_int32 *data_#S&ef)yvalue &inction

1 *value = 1, turn on LED or eféilecorrection (default)
1 *value = 0, turn off LED or disable DST correction
1 setu_int32*data_sizeto 1

< error_codeos_read (path_id path, void *value, u_int32 *data_d#iget)current state
1 setu_int32*data_sizeto 1

The Manufacturaustprovide the following features to support the TOD operation and synchronization.

< Leap Year and DST AdjustmemsOSD System cloekdcalendar must automatically be adjusted
to account for DST and leap years.

< Setting Hardware Clock frord 8ystem ClotlProvide a device driver compatible withGhe OS
SCFMAN to allow the hardwOD clock/calendar to be updated fron® thes@8 clock under
application control. The descriptor name fGlestkigpdatEOpening the descriptor will cause the
driver to synchronize the clock to a minimum of 10 milliseconds resokrtionsT berdpgensate
for any time elapsed during the process of updating the hardware clock.

< Setting O8 System Clock from Hardware &lsgitem power up, theZsystem TOD
clock/calendar must automatically be updated from the hardware @b atsakuhbe
synchronized to a minimum of 10 milliseconds resolution.
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The FLASH drive must be protected from corruption. It must be protected using the Write Protect (WP) bit
the Base Register. This bit must be set except when explicilgshritivigeto writing to the FLASH

drive the current sector of FLASH being written must first be backed up in SRAM. The backup sector copy
must be invalidated when FLASH write operation is completed. In case of power failure, the FLASH driver
must detect tipeesence of the valid backup sector copy in SRAM and read sector data from the valid
backup sector copy. A user write operation must restore the valid backup sector copy first. Execution of the
program modufeLRESTORGH the Boot Image must alsoreefite valid backup sector copy to

FLASH drive after a specified @el®ESTORBuUSt accept a delay parameter in seconds ranging from

0 to 608ec The default delay factor g#28MWo morthanl50KB of SRAM to be dedicated to this

purpose.

Warnigi Power lossr other interruptishile writing to the FLASH drive may cause FLASH drive file
and/or disk corruption. It is therefore strongly recommended that the FLASH drive be used to hold controlle
applications only.

MODEL 2071A and 207DB CPU modulesisinclude the following set of stande&@ah&®orking
modules in the operating system booténaggo support network configuration, startup, and ftp and
telnet servers:

spip ip0 sptcp | tcpO spudp| udpO | spraw raw0Q | spenet
enet netdb (dns versior] ipstart | ifconfig route | ndbmod | ftpd | ftpdc
telnetd | telnetdc pkman | pkdrvr pk pks ping | dhcp

The boot imageusinclude a default inetdb module with a module revisiomofsiEnotalin the
following entries only

Hosts

localhost 127.0.0.1 me

Protocols
ipOIP
icmp 1 ICMP
igmp 2 IGMP
tcp 6 TCP
udp 17 UDP

Services

ndp 13312/tcp ndpd
npp 13568/tcp nppd
echo 7/tcp

echo 7/udp

ftpdata 20/tcp
ftpdata 20/udp

ftp 21/tcp

ftp 21/udp

telnet 23/tcp

telnet 23/udp
nameserver 42/tcp
nameserver 42/udp
tftp 69/tcp

tftp 69/udp

The boot imageustnclude a default inetdb2 module with a module revisiomoseerdalh the
following entry only:

Interfaces
enetinding /spgeO/ef@ addresagtmask, or broadcast)

On the MODEL 2a/ CPU module, an®@SPF Ethernet hardware driver and descriptor for the 68360
(SCC1) must be provided in the operating system Boot Image. The descriptor must be named spqe0.
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The following @Snodules to be included in the /fO/CMDS/BOREOBXK directory to allow for
standard TCP/IP network communications using Ethernet Protocol over Ethernet hardware and/or Serial L
Internet Protocol (SLIP) or-Refaint Prototover serial links:
< Drivers and Descriptors for PPP
< Drivers and Descriptors for SLIP
< LAN Comm Pa¥odules spenet, enet, spip, ip0, sptcp, tcp0, spudp, udp0, spraw, raw0, sproute,
route0, spipcp, ipcp0, splcp, Icp0, sphdlc, hdlcO, spslip, sps10
< Network modulepkman, pkdvr, pk, pks
< Network Trap Handleetdb_local, netdb_dns
< NFS Modulesfs, nfsnul and nfs_devices.

The following Network utilities must be includadtasitie in the /fO/CMDS directory as identified in
this specification:

arp dhcp ftp ftpd ftpdc idbdump | idbgen rpcdbgen
ifconfig | inetd ipstart ndbmod | netstat | ping route routed
telnet telnetdc | hostname | nfsc mount | rpcdump | nfsstat exportfs
portmap | pppd chat pppauth | nfsd mountd | showmount

MultiUser Functionality The boot image init module must be configurébbfaitiit directory namae
/fOwp. This will allow login and tsmon to provide the user with login prompt from the terminal port or from tt
netverk via a telnet session.

The following @39nodules to be included in the operating system boot image for the implementation of
multiuser mode

login, tsmon

Network Configuration Bbot Up. The modules inetdb, inetaih@ rpcdb must be generated by the

make utility via the use of a makefile and the network configuration files residing the A8A&TC directory.
generated inetdb, inetdb2 and rpcdb modules to be relocated to the /fO/CMDS/BOOTOBJS directory wher:
they will be padkup by the network gunfation shell scripts located at /f0/SYS. Configure the modules

with the network default values as defined il@2&etjienD aey;, widkthe interfaces.conf shell script.

Provide dtilityprogranrmamed netcfg that reads the CPU Datakey for an IP Address, Subnet Mask and
Default Gateway. If the Datakey is present and valid, netcfg will set the IP Address, Subnet Mask and Def
Gateway of the Model 2070 Controller when executed by a usevaaicttieeobine netcfg utility will

create a new inetdb, inetdb2 and rpcdb database module based on the Datakey network parameters. The
new inetdb, inetdb2 and rpcdb modules should be relocated to the /fO/CMDS/BOOTOBJS directory where
they will be pedkupby the network configuration shell scripts located at /f0/SYS. The netcfg must also

allow the user to read, write and display network parameters to and from the Datakey via the command lin
prompt.

If the Datakey is not present or invalid, netcfglaystrdesror and exit without altering the network
configuration. The netcfg utility must reside in /fO/CMDS.

Standard Microware File System Configuraiioser nansupedwith password asedmust be
defined in the password file.

The PPP and Sld&scriptors must have baud rates and ports set as follows andle stored in
/fO/CMDS/BOOTOBJS directory:

hdlcO and spslO configured to use /sp1 and 38400 bps
hdlc1 and spsll configured to use /sp2 and 115200 bps

hdlc2 and spsl2 configured to use /sp3 and 115200 bps
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hdlc3 and spsI3 configured to use /sp4 and 38400 bps

Provide a set of example configuration files consistent with the above networking modules in the /fO/ETC
directoryThis directory mushtain thefowing text files:

hosts, hosts.equiv, networks, protocols, services, inetd.conf, resolv.conf, hosts.conf, rpc, interfaces.conf,
routes.conf.

Standard Microware File System Configuratte2070 must follow Standard Microware File System
Canfiguration. A /fO/CMDS, /fO/CMDS/BOOTOBJS, /fO/ETC and /f0/SYS directories implemented. Execute
permission must be included in the attributes of files in the /fO/CMDS dirdtsayitSgsgowtion

directory to /fOwp/CMi2frespawning opexeacather processes. The /fO/CMDS/BOOTOBJS must

contain the modules as identified above and other customizable descriptor§lanfor®dslesust

also contain the following four stand@rde®&ork configuration shell script files: startspf, startnf

loadspfand loadnfs.

The /fO/SYS must contdpaaswordfile. The password file will fbliomwaii password file format for
the addition and configuration of multiuser functionality and password protectifsugedsih name
password dasebmust be defined in the password file.

The utilities tar, make, vi, fixamodnshell must be included in the /fO/CMDS directory.

Application KerneThe provided software must bedtfid8 SYSRESET. The entire program must be
residenhiFLASH Memory. Configure the serial port descriptors with the following defaults:

SP1&2 1.2 Kbps,-Bit word, 1 stop, no parity, no pause, no echo

SP 3S 614.4 Kbps

SP4 9.6 Kbps,Bit word, 1 stop, no parity, no pause, x on and x off BO1
SP 5S 614.4 Kbps

SP 6 38.4 Kbps;fit word, 1 stop and no parity

Hardware initialization, preliminaigsse®S initialization (except Extended Memory Test), and forking
OPEXEC must be completed in lessstnaiifis startup time will be measumethioelease of

SYSRESET to the turn on of the CPU LED using a user level program named ONLED. The ONLED progr:
must be the last module loaded into RAM and executed using opexec or a startup file.

InitializationConfiguréhe boot image mibdule with the default directory name as /fOwp and sysgo as
the first executable module.

Sysgo must operate as follows:
Sysgo must set the execution directiypdCMDS

Sysgo must check if the backspace key (0x08) is being received off fepdiyes)ysgo must:

< Fork a shell on /sp4 using the current directory.

< Remain an active process and monitor the shell for termination. If the shell does terminate, Sysgo mus
fork another shell on /sp4. Unless Sysgo dies, a shell will ahiekads dre/ppai

If the backspace key was not received, Sysgo must check for the presence of a Datakey. If present and va
Sysgo will check the Startup Override byte in the Datakey header.

If Startup Override is 0x01, Sysgo must:

< Fork a shell that exeswt shell script stored on the Datakey in the followinmgnieciietely
following the key header must bgte 2alue indicating the length of the script. The script must
immediately follow the length value, and be stored as ASCII text.
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< If theresiany error reading or starting the script or if the shell terminates with an error, Sysgo must
display an error message on /sp4 and fork another shell as descrifigderestee bo errors
executing the script, Sysgo must exit without fahdnghaaib

If Startup Override is 0x02, Sysgo must:

< Fork an executable module stored on the Datakey immediately following the header.

< Ifthere is any error loading or forking the module, Sysgo must display an error message on /sp4 and
fork a shell @escribed in steffithere are no errors forking the module, Sysgo must then exit
without forking a shell.

If the backspace key was not received and Startup Override was not performed:

< Sysgo must fork the module named /fOwp/OPEXEC if present at /fOwp.

< If there is any error loading or forking OPEXEC, Syssmayist error message on /sgérand
a shell as described in step b. If there are no errors forking OPEXEC, Sysgo must then exit without
forking a shell.

If the backspace key was noteel;Startup Override was not performed, and there is no OPEXEC file:
< Sysgo must fork a shell that executes a shell script named /fOwp/startup if present at /fOwp.
< If there is any error reading or starting the script or if the shell termigrates Syifyamust
display an error message on /sgérarahother shell as described in step b. If there are no errors
executing the script, Sysgo must exit without forking another shell.

If the backspace key was not received, Startup Overridefoanethtqrel there is no OPEXEC and
no startup file:

< Sysgo must fork a shell as described in step b.

A Short Out is defined as the period of time between ACFAIL/POWER DOWN transition to LOW and back
HIGH without a SYSRESET transition to LOW. AGERIDPWN transitions must generate an

interrupiThe interrupt updates ar@@8ent nam@&ICFAIIBThefACFAl&event sets a value 1

indicating an ACFAIL condition occurred for the DOWN transition and sat@hi@iealing

condition for the HItEhsition. The IRQ7 andaettor 31(7) must not be used to updt€ FiAdd

event.

In addition, the ACFAIL condition must genera& dl¢a@Btor 30(6) interrupt service. Each interrupt
service installed must exit wifiS#ngy Biset allev OS9 to propagate the ACFAIL interrupt. The
Manufacturer must supply an interrupt handler at priority 255 that acknowledges and clears the interrupt.

Reserve Priorityfor the GSsystem.

A Long Out is defined as ACFAIL transition to LOW follORBSET $6Big LOW. The SYSRESET
going HIGH must be followed by an operating system reboot.

Error Handle®m Manufacturer may includgararmandling routine to save troubleshooting data regarding
initialization, powsr test abnormalities ahdragrror conditions. If used, the error report must be stored
in the file /rO/ErrorReport and not exceed 11 kilobytes in size.

Diagnostic Acceptance Test (DATPAT Program must be provided resident in the 2070 Unit as the
application program.

ReFlash UtilityProvide a Utility Program that would allow the user to HilagigdbdrBoot Image.
This utility must provide the capabilities for upgrading the Operating System and drivers when available by
the manufacturer. The WRildgram must provide the capability for the user to dynamically upgrade the
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Boot Image via the command prompt. The Manufacturer must also provide a copy in CD Memory of all file
originally stored in the flash drive /fO so that they can be reladetbd as nee

DeliverablesThe following items will be provided to the pubepssingein a CD disk readable by a

PC compatible computer.

< Specific hardware memory addresses, including FLASH, SRAMtatiddo&fEvesses, must
be specified and provided. Written documentation of addresses must be in PDF form and will have the
file name d@lemory Map.pdf

< Copy of all provided written manuals in PDF form.

< Copies of the vendor kernel, platform anick€dSP utility executable modules

< REFLASH Utility and the procedures for its use in PDF form. The PDF documentation of the
procedures must have the file naReflabh Utility Procedures.pdf

Fully commented source code of Contractor develepaadduitiéties must be provided.
0S9 compliant header files must be provided with all driver modules.
Type 2072 Field 1/0 Module (FI/O)

Type 2072A ModuleThe TYPE 20Z28Moduleonsists of the Field Controller Unit; Parallel

Input/@tput Ports; other Module Circuit Functions (includes muzzle switch); Serial Communication Circuitry
Module Connectors C1S, C11S, and C12S mounted on the module front plate; VDC Pgi@€r Supply (+12
to +5vDQ@; and required resident software.

Type 207@B ModuleThe TYPE 2028Moduleonsists of the Serial Communication Circuitry, VDC
Power Supply, and Module Connector C12S mounted on the module front plate only.

Field Controller Unit (FCUhe FCU includes a programmable microprocessor/controller unit together with
all required clocking and support ciRromigie operational software necessary to meet housekeeping and
functional requirements resident in socketed firmware.

Parallel 1/0 Port$he I/O Ports must providat6sf input using gretrod logicach input must be

read logitiowhen the input voltage at its field connector input is les$iGam@ Be read lodio

when either the input current itheEs4.00 microamperes or the input voltage extdeG&8ch

input must have an internaliptt the Isolated M2Cand not deliver greater than 20 milliamperes to a
short circuit to ground.

The I/O Ports must providat6of output.

Inputsnisthave the following characteristics:

< Avoltage between 0 avoMll be considered the Low (True/Operate) state.

< Avoltage greater tharvll be considered the High (False) state.

< The transition from lthogvstate tdlighstate (and vice versegurs between 4 and 8

Outputs must have the following characteristics:

< The Low (True/Operate) voltage will be betweeX.0 and 3

< Current sinking capability in the Low state will be at least 100 milliamperes.

< With an external impedance of @0Dkis or greater, the transition from\(emilé/ice versa)
and be accomplished within 0.1 millisecond.

< The High state impedance must exceed 1 Megoh®€ 1o 12

Each output must latch the data written and remain stable until either newatatzeis ety
reset signdllpon an actiew reset signalchaoutput must latch a li@gand retain that state until a
new writinghe state of all output circuits at the time of Power Up or in Power Down state must be open
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(logic 0)t must be possible to simultaneously assert all outputs within 100 microsecondsof each other.
output circuit state not changed during a new writing will not glitch when other output circuits are updated.

Other Module Circuit FunctioAsmaximm capacitive load of 100 picofarads must be presented to the
LINESYNC input sigiibk EIA85 compliant differential LINESYNC signals must be derived from the
LINESYNC signal.

Provide aexternalWDTimuzzl@jumpeon the board. With the jumper NREBS8ET transitions HIGH

(FCU active), the FCU must output a state change on Output Port 5, bit 8 (Connédwor@tby pin 103
Watchdog Timer Input) every 100 milliseconsisdor @i0e to CPU Command. When the jumper is
missing (open), the featillenot apply. This feature is required to operate with the Type 210 Monitor Unit
only.

Provide a WATCHDOG CiftetFIELD 1/O software at Power Up with a value of 100 milliseconds must
enable itts enabled state must be machine readable andimeperfd/O status b§ece enabled,

the watchdog timer must not be disabled without resettirepttued=dQhe FI/O to reset the watchdog
timer within the prescribed timeout will result in a hardware reset.

OnekHzReference. Provide a symiteible kHztime referenckk must maintain a frequency accuracy
0f+0.01%%0.1 counts per second).

Provide a 33t MILLISECOND COUNTER (Mithéstampirifzach kHzreference interrupt must
increment the MC.

Provide a LOGIC Switch residem omodule board. The switch must function to disconnect Serial Port 3
(SP3) from the external world, Connector C12S. Its purpose is to prevent multiple use of SP3. Provide an
LED on the module front panel |&BE@@NIf LED light ON, SP3 is actideaailable at C12S.

Serial Communications/Logic Circuilystem Serial Port 5 (SP53&bSsignal lines must enter the
I/0 Module and be split into twalroplisolated pofute one to the FCU and the other converted to
EIA485, then rted to Connector C12S.

System Serial Port 3 (SP3)8bsignal lines must enter the 1/0 module and be isolated, converted back
to EIA485 and then routed to connector C12S.

LINE SYNC and POWER DOWN lines must be split and isolated, one routedstauttanr@U
functions and the other changed-4&8EI#en routed to connector C12S for external module use.

CPU RESET and POWER UP (SYSRESET) lines must be f&Rkeid forvdn NRESBENRESET
must be used to reset FCU and other moduleNREiSES. must also be converted48%tAen
routed to connector C12S.

If the Type 2070 modulé 2B routing to FCU does not apply.

Isolation is between intern¥D¥B5round #1 and +12 VDQMUBO Ground #212 VDC ISO is for
board power and exaétagic.

Buffers Provide mansitiobuffercapable of holding a minimur@2# decorded entriEse Transition

Buffer must default to enjitgre must be two entry tyressitioandrolloverThe inputs must be
monitored for state tigmsAt each transition (If the input has been configured to report transition), a
transition entry must be added to the TransitiorhBuff€rmust be monitored for rolbeach

rollover transition ($xxxx FBkkxx 0000), a rollover entry meusdded to thransitiobuffer For

rollover entries, all bits of byte 1 are set to indicate that this is a rotevatiemifferblocks are

sent to the CPU module upon comdmeomdconfirmation of their reception, the blocks mustthe remo
from théransitiobuffer The entry types are depicted as follows:
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Input Transition Entry

Description msb | T T [ T 1 1sb]| Byte Numbet
Transition Entry Identifie| S Input Number 1
MC Timestamp NLSB X X | X[ X | x| x| X X 2
MC Timestamp LSB X X | X | x| x| x]|Xx X 3

Millisecond Counter Rollover Entry

Description msh Isb | Byte Number
Rollover Entry Identifier 1 1/]1]1]1]1]1 1 1
MC Timestamp MSB X X | X | x| x| x| X X 2
MC Timestamp NMSB X X | X | X | X | X ]| X X 3

I/O FunctionsEach parallel Input/Output function contains all of the functions listed below of both the Input
Function and Output Function.

Inputs Input scanning must begin at 10 (bit 0) and proceed to the highest numbered input, ascending from
LSB to MSEach complete input scan must finish within 100 miclOseesatapled, the logic state

of an input must be held until the next inpaashdnput must be sampled 1,000 times pefT$econd.

time interval between samples must be 1 millid€donit{osecondl)configured to report, each

input that has transitioned since its last sampling must be identified by input number, transition state, and
timestamp (at the time the input scan began) and be added as an entry to the Tfamdgiijge Buffer.

inputs change state during one input sample, these transitions must be entered into the Input Transition
Buffer by increasing input number. The Millisecond Counter must be sampled within 10 microseconds of tt
completion of the input scan.

Data Filteringlf configured, the inputs must be filtered by the FCU to remove sifmafitietedte.

input signals must then be monitored for changes as noted. The filtering parameters for each input must
consist of Ignore Input Flag and theddDF& filter sampléshe Ignore Input flag is set, no input

transitions will be recordiéd. ON and OFF filter samples must determine the number of consecutive
samples an input must be ON and OFF, respectively, before a change of statié ibeedwmyezeaaf.

state is shorter than the specified value, the change of state musthee @vamed OFF filter values

must be in the range of 0 to&28Ber value of 0, for either or both values, must result in no filtering for this
inputThedefault values for input signals after reset must be as follows:

Input Signals Default Value
Filtering Enabled
On and off filter values must be setto | 5
Transition monitoring Disabled (Timestamps are not logged)

Outputs Simultaneous assertion of all outputs must occur within 100 mitaosemapds must be

capable of being individually configured in state to ON, OFF, or a state synchronized with either phase of
LINESYNQhe condith of the outputs must onifpb&if the FI/O continues to receive active

communications from the CPU Mibthibee is no valid communications with the CPU Modée, for 2.0

all outputs must revert to the OFF condition, and the FI/O status byte must be updatedato reflect the loss
communication from the CPU M®&taldata and control bits in the CPU-Mdé0uUtame protocol must

control each output as follows:

Output Bit Translation

Output Output .
Case DataFI)3it Contrgl Bit Function

A 0 0 Output in the OFF state
Output is a square wave, synchronized to the LIN

B 1 1 signalWhen LINESYNC is ON (1), the output is O
when LINESYNC is OFF (0), the output is ON.
Output is a square wave, synchronized to the LIN

C 0 1 signalWhen LINESYNC is ON (1), the output is O
when LINESYNC is OFF (0), the output is OFF

D 1 0 Qutput is in the ON state.
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In Case A above, the corresponding output must be turned OFF if previously ON and if previously OFF
remain OFF until otherwisggrordFor hal€ycle switching (cases B and C), all outputs to be changed

must be changed within 50 microseconds after the corresponding LINESYNC transition and must remain il
the same state during the entire halfrc@dse D above, the corresponding output must be turned ON if
previously OFF and if previously ON remain ON until otherwisétanfiguredever change state

unless configured to do so.

Interrupts All interruptsuste capable of asynchronous operation with respect to all processing and all
other interruptdILLISECONRBterrupt must be activated bykHeréference once per millisecémds.

MC timestamp rollover flag set by MC rollover must be clearesnoahdoiNES Y NDterrupmust

be generated by both thea®d D transitions of the LINESYNC SigrdlINESYNC interrupt must

monitor the MC interrupt and set the MC error flag if there has not been an intdtizpbinma the 1

for 0.5ec.(080 consecutive LINESYNC interiTip¢s)INESYNC interrupt must synchronikeizhe 1

time reference with tHetfansition of the LINESYNC signal once afsetdBEESYNC error flag must

be set if the LINESYNC interrupt has not successfully eRdmeenfétongeidp00 consecutive

millisecond interrupts).

Communication Service Routiddowevel communication service routine must be provided to handle
reception, transmission, and&Aommunication falihe. communication semvast automatically:

For Transmission
Generate the opening and closing flags
Generate the CRC value
Generate the abort sequence (minimum of 8 codfeitsfivdien commanded by the
FCU
Provide zero bit insertion

For Receiving
Detect the opening and closing flags
Provide address comparison, generating an interrupt for messages addressed tq
Module, and ignoring messages not addressed to the.l/O Module
Strip out inserted zeros
Calculate the CRC value, compateeitrézeived value, and generate an interrupt o
error
Generate an interrupt if an abort sequence is received

Communication Processinbhe task must to process the command messages received from the CPU
Module, prepare, and start response transhifissiesponse message transmission must begin within 4
milliseconds of the receipt of the received nidsstige from the receipt of messagectmipletion

of the commanded task must not exceed 70 milliseconds.

Input Processingrhis task must process the raw input data scanned in by the 1 ms interrupt routine,
perform all filtering, and maintain the transition queue entries.

Data Communications Protocols

Protocols All communication with the CPU Module must-bengizititle commaasgponse protocol,

support 0 bit stuffing, and operate at a data rate of 614.4 kilobitSTherGetbhthdule must always

initiaé the communication and should the command frame be incomplete or in error, no FI/O response will
be transmittehe amount of bytes of a command or response is dependent upon the 1/O Module
identification.

The frame type must be determined by thé thaldiesd byte of the messBgecommand frames type
values 11227 and associated response frame type véaRes addallocated to the manufacturer
diagnosticall other frame types not called out are rédeaammafmdsponséameypevales

and message times must be as follows:
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CModuIe /0 Module Description MinimumMessage Time | MaximunMessage Time
ommand| Response

043 128171 | Reserved for NEMAZTS - -
49 177 Request Module Status 250 microseconds 275 microseconds
50 178 MILLISECOND CTR. Mgmt. 222.5 microseconds 237.5 microseconds
51 179 Configure Inputs 344.5 microseconds 6.8750 milliseconds
52 180 Poll Raw Input Data 317.5 microseconds 320 microseconds
53 181 Poll Filtered Input Data 317.5 microseconds 320 microseconds
54 182 Poll Input Transition Buffer 300 microseconds 10.25 microseconds
55 183 Command Outputs 405 microseconds 410 microseconds
56 184 Reserved 340 microseconds 10.25 milliseconds
57 185 Reserved 340 microseconds 6.875 milliseconds
58 186 Configure Watchdog 222.5 microseconds 222.5 microseconds
59 187 Controller Identification 222.5 microseconds 222.5 microseconds
60 188 1/0 Module Identification 222.5 microseconds 222.5 microseconds

6162 189190 | Reservethote below) - -
63 191 Poll variable length raw input 317.5 microseconds 320 microseconds
64 192 Variable length command outputs 405 microseconds 410 microseconds
65 193 Reserved - -
67 195 Reserved -

1. Messages fB9, 6490, 6893, and @105 are reserved for ITS Cabinet Frame Types.

Message @d@essage 191 must be the same as Meg$8Q0exlept Byte 2 of Message 180 response must denote the
number of input data bytes.
Message 692 must be the same as MessA@S%Exceptye 2 of the Message 55 Command must denote the numb
output data bytes, plus the following output control bytes.
10.3.9.2. Request Module Statuhe Command must be used to request FI/O status information response.
Command/response frames aréoasgsfol

Request Module Status Command

Description msb Isb Byte Number
(Type Number = 49) 0 0/1]1]0|0]|0] 1 Byte 1
Reset Status Bits P EIKIRITIM|L| W Byte 2

Request Module Status Response

Description msb Isb Byte Number
(Type Number = 177) 1 0/1]1]0|0]|]0] 1 Byte 1
System Status P |EIK|[R|I[T|M|L|] W Byte 2
SCC Receive Error Count Receive Error Count Byte 3
SCC Transmit Error Coun Transmit Error Count Byte 4
MC Timestamp MSB MC Timestamp MSB Byte 5
MC Timestamp NMSB MC Timestamp NMSB Byte 6
MC Timestamp NLSB MC Timestamp NLSB Byte 7
MC Timestamp LSB MC Timestamp LSB Byte 8

The response status bits are defined as follows:

Indicates FI/O hardware reset

Indicates a communications loss of greateseihan 2

Indicates the Datakey has failed or is not present

Indicates that the BBS receive error count byte has rolled over
Indicates that the BBS transmit error count byte has rolled over
Indicates an error with the MC interrupt

Indicates anrer in the LINESYNC

Indicates that the FI/O has been reset by the Watchdog

S|ir|Z|H|m|=x|m|o

The FI/O status byte must be updatedifstt teflect the faults notethise 12. Data
Communications Protocal¢l) Each status bit must only be reset@§etvteen the corresponding bit
of the Request Module Status CommditidlibeaRequest Module Status Response must report the
current status (subsequent to reset and sampling).
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The FI/O must count the number of errored frames the FI/O CommurssatioggdPticgeparate
counts must be maintained for transmit and received frames. When an individual cotdjt tbls over (255
corresponding +oller flag must be set.

FI/0 modules with Datakey: On NRESET transition to High orbisforealigietgrrogation of the
Datakey, the FI/O must test the presence of the Key. If abserikoBtasib8iset tband no
interrogation take place. If an error occurs during the interrogatidkorStestiuiseBset &6 FI/O
modules without Datakey: Statfi®miist always be sefifo

The MC timestamp value must be samiletbjabte Request Module Status Response.

10.3.9.3. MC ManagemeniC MANAGEMENT frame must be used to set the valud bedaimdlst
return statu@6on completionhe 3it value must be loaded into the MC at the tnarsilion of the
LINESYNC signthe frames are as follows:

Millisecond Counter Management Command

Description msb Isb Byte Number
(Type Number = 50) 0 0O/1|1]|]0|0]1 0 Byte 1
New MC Timestamp MSB X X | x| x| x| x| x X Byte 2
New MC Timestamp NMSB X X | x| x| x| x| x X Byte 3
New MC Timestamp NLSB X X | x| x| x| x| x X Byte 4
New MC Timestamp LSB X X | x| x| x| x]|Xx X Byte 5

Millisecond Counter Management Response

Description msb Isb Byte Number
(Type Number = 178) 1 0j1/1/]0]0]1 0 Byte 1
Status 0 0|0J0O0O]0O0O]J]O]O S Byte 2

10.4. Configure InputsTheconfigurénputscommand frame must be used to change input configugations.

commariftesponse frames are as follows:

Configure Inputs Command
Description msb Isb Byte Number
(Type Number = 51) 0 0/]1]1]0|0]|1] 1 Byte 1
Number of Items (n) n ninininjin|in| n Byte 2
Iltem #Byte 1 E Input Number Byte 3{1)+3
Item # Byte 2 Leading edge filter (e) Byte 3{1)+4
Iltem # Byte 3 Trailing edge filter (r) Byte 3¢{1)+5
Configure Inputs Response
Description msb Isb Byte Number
(Type Number = 179) 1 0O(1/1|/0|J0]1]1 Byte 1
Status 0 0/]0]J]0]j0O0]0O]JO]|S Byte 2

Block field definitions must be as follows:

E Ignore Input Flag.

flo= do not report transitions for thisdpukport transitions for this input
e A onebyte leading edge filter specifying the number of consecutive input
which must f@obefore the input is considerbdyve enteredffstate frorlo
state (range 1 to 255, 0 = disabled)

r A onebyte trailing edge filter specifying the number ofvepimgritigamples
which must f&obefore the input @nsidered to have erddréglostate frorfdo
state (range 1 to 255, 0 = disabled)

S return status Sdon completionddon input error out of range

10.4.1.1. Poll Raw Input Dat@ihe Poll Raw Input Data frame must be used to poll the FI/O for the current unfiltered
status of all inpufthe response frame must contain 8 bytes (2A) or 15 bytes (2B) of information indicating
the current input stafittse frames are as follows:

41 1114
Distriatide



Poll Raw Input Data Command

6022

Description msb Isb Byte Number

(Type Number = 52) 0 oOj|1]1]0]1]0O0 0 Byte 1
Poll Raw Input Data Response (23v0

Description msb Isb Byte Number
(Type Number = 180) 1 o|1]1]0]1]0O0 0 Byte 1
Inputs 10 (Isb) to 17 (msh) X X | x| x| x| x| X X Byte 2
Inputs I8 to 163 X X | X | x| x| x| X X Bytes 3t0 9
MC Timestamp MSB X X | x| x| x| x| X X Byte 10
MC Timestamp NMSB X X | x| x| x| x| X X Byte 11
MC Timestamp NLSB X X | X | x| x| x| X X Byte 12
MC Timestamp LSB X X | X | x| x| x| X X Byte 13

Poll Raw Input Data Response (3)70

Description msb Isb Byte Number
(Type Number = 180) 1 oO|1]1]0]1]0O0 0 Byte 1
Inputs 10 (Isb) to 17 (msh) X X | x| x| x| x| X X Byte 2
Inputs I8 to 1119 X X | X[ x| x| x| X X Bytes 3t0 16
MC Timestamp MSB X X | x| x| x| x| X X Byte 17
MC Timestamp NMSB X X | x| x| x| x| Xx X | Byte 18
MC Timestamp NLSB X X | X[ X[ X | x| X X Byte 19
MC Timestamp LSB X X | X[ x| x| x| X X Byte 20

10.4.1.2. Poll Filtered Input Datahepollfilterednputdata frame must be used to poll the FI/O for the current
filtered status of all inpthe response frame must contain 8 bytes (2A) or 15 bytes (2B) of information
indicating the current filtered status of th&kepuigut data must be provided in the response for inputs

that are not configured for filt&hedgrames are as follows:

Poll Filter Input Data Command

Description msb Isb Byte Number

(Type Number = 53) 0 Oj|1]l1]J]0]1]0 1 Byte 1
Poll Filter Input Data Response (ZDY0

Description msb Isb Byte Number
(Type Number = 180) 1 0O|1(1j0]1]0 0 Byte 1
Inputs 10 (Isb) to I7 (msb) X X | X | X | X | X | X X Byte 2
Inputs 18 to 163 X X | X | X | x| x| X X Bytes 3to 9
MC Timestamp MSB X X | X | X | x| x| X X Byte 10
MC Timestamp NMSB X X | X | X | x| x| X X Byte 11
MC Timestamp NLSB X X | X | X | x| x| X X Byte 12
MC Timestamp LSB X X | X | X | x| x| X X Byte 13

Poll Filter Input Data Response (H)70

Description msb Isb Byte Number
(Type Number = 181) 1 0O|1(1j0]1]0 1 Byte 1
Inputs 10 (Isb) to I7 (msb) X X | X | x| x| x| X X Byte 2
Inputs 18 to 1119 X X | X | X[ x| x| Xx X Bytes 3to 16
MC Timestamp MSB X X | X | X | X | x| X X Byte 17
MC Timestamp NMSB X X | X | X | X | x| X X Byte 18
MC Timestamp NLSB X X | X | X | X | x| X X Byte 19
MC Timestamp LSB X X | X | X | X | x| X X Byte 20

10.4.1.3. Poll Input Transition Bufférhepollinputransitiobuffeframe must poll the FI/O for the contents of the

input transition buffigre response frame must include -dyteaaformation field for each of the input

changes that have occurred since the last inteffbgdtmmes are as follows:

Poll Input Tansition Buffer Command
Description msb Isb Byte Number
(Type Number = 54) 0 O|1|1]0] 1 |1 0 Byte 1
Block Number X X | x| x| x| x| Xx X Byte 2
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Poll Input Transition Buffer Response

Description msb Isb Byte Number
(Type Number = 182) 1 O|1[1]0|1]1 0 Byte 1
Block Number X X | X | x| x| x]|Xx X Byte 2
Number of Entries X X | X | x| x| x]|Xx X Byte 3
Item # S Input Number Byte 3({1)+4
Item # MC Timestamp NLSB X X | X | x| x| x]|Xx X Byte 3{1)+5
Item # MC Timestamp LSB X X | x| x| x| x| x X Byte3(F1)+6
Status 0 0O/0|O0O|C|F|E]|] G Byte 3{1)+7
MC Timestamp MSB X X | x| x| x| x| x X Byte 3¢(1)+8
MC Timestamp NMSB X X | x| x| x| x| x X Byte 3¢1)+9
MC Timestamp NLSB X X | X | x| x| x| Xx X Byte 3(1)+10
MC Timestamp LSB X X | x| x| x| x|x X Byte 3{1)+11

Each detected state transition for each active input (see configuration data) is placed in the queue as it
occursThe FI/O must set €ribit toddwhen attempting to record a transition and the Transition Buffer is
fulLWhile the Transition Buffietljsall subsequent entries must be disBérdefinitions are as follows:

Indicates the state of the input after the transition

Indicates the 255 transition entries limit has been exceeded

Indicates the transition buffer limit has been exceeded

Indicates the requested block number is out of monotonic increment sequer

mo|mo|n

Same block number requested, E is set in response

The Block Number byte is a monotonically increasing numbed iaftezraaoh command issued by
the CPU ModuWhen the FI/O Module receives this command, it must compare thoeaksociated
numbewvith thélocknumbenf the previously received commhérid.the same, the previous buffer must
be resent to thEPU Module and @&#lag set in the status response fifdtie.not equal to the

previous Block Number, the old buffer must be purged and the next blodktbEddtakentmber is

not incremented by one, the status G bit must bélsek mbmber received becomes the current
number (even if out of sequehitaelocknumbebyte sent in the response block must be the same as
that received in the command Bloakter rollover must be considered as a normal increment.

The Timestamp must equal the MC value at the time the Poll Input Transition Buffer Response is generate

10.4.1.4. Set OutputsThe Set Outputs frame must be used to command the FI/O to set the Outputs according to the
data in the franikthere is anyrer configuring the outputsidfieg in the response frame must be set
toddIf the LINESYNC reference has been lasbitirethe response frame must hesstof
LINESYNC reference must also be indicated in system status infautatioby{Esedepend upon
field /O modulehese commanekponse frames are as follows:
Set Outputs Command
Description msb Isb Byte Number
(Type Number = 55) 0 0 1 1 0 1 1 1 Byte 1
QOutputs OO0 (Isb) to O7 (msb) Data X X X X X X X X Byte 2
Outputs O8 to 0103 Data X X X X X X X X Bytes 3 to 14
Qutputs OO0 (Ish) to O7 (msh) Control X X X X X X X X Byte 15
Outputs 08 to 0103 Control X X X X X X X X Bytes 16 to 27
Set Outputs Response
Description msb Isb Byte Number
(Type Number = 183) 1 0 1 1 0 1 1 1 Byte 1
Status 0 0 0 0 0 0 L E Byte 2
10.4.1.5. Configure Watchdo@ heconfiguraatchdodrames must be used to change the software watchdog

timeout valu€Ehecommanté#sponse frames are as follows:
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Configure Watchdog Command

Description msb Isb Byte Number
(Type Number = 58) 0 oOj]1]1]1]0]1 0 Byte 1
Timeout Value X X | X | x| x| x| X X Byte 2

Configure Watchdog Response

Description msb Isb Byte Number
(Type Number = 186) 1 oOj1]1]1]0]1 0 Byte 1
Status 0 0/0jO0jJOJO]O Y Byte 2

The timeout value must be in the range between 10 to 100 rillieeeahasis lower than 10, 10
must be assuméftthe value is greater than 100, 100 must be assumed.

On receipt of this frame, the watchdog timeout value must betehaaleditgmessage and the
firobit setThe response frame bit (Y) must indiic#téha watchdog has been previously sei@@nd a
not.

10.4.1.6. Controller Identificatiofhis is a legacy message conmesmehse for FI/O modules with Datakey
residentJpon command, a response frame containing the 128 bytes ofSbe pratakess sections
on Request Module Status for FI/O StdtbdeBititionf fiKobit set, only the first two bytes must be
retuned. Theommand/resporisgmes are as follows:

Controller Identification Command

Description msh Isb Byte Number

(Type Number= 59) 0 O|1|1]|]1]|]0]1 1 Byte 1

Controller Identification Response

Description msb Isb Byte Number
(Type Number = 187) 1 0Oj]1j1]1/0]1 1 Byte 1
Status 0 0]J]0j0]0O0|JO0O]O K Byte 2
Datakey X X | X[ x| x| xX|X X Bytes 3 to 130
10.4.1.7. Module Identificatiod he I/@noduledentificatiocdommandrame must be used to request the FI/O

Identification value. A resporiéenofist be returned by 2DAFPOby 20748, fBois reserved for NEMA
TS 2 Type 1 FI/O &2 to 40are reserved for ITS Cabinets. The cdraspntse frames are shown

as fothws:
I/0O Module Identification Command
Description mshb Isb Byte Number
(Type Number = 60) 0 oOj|1]1]1]1]0 0 Byte 1
I/0 Module Identification Response
Description msb Isb Byte Number
(Type Number = 188) 1 oO|1]|1]1]1]0 0 Byte 1
FI/O I D byte X X | x [ x| x| x| X X Byte 2
10.5. Type 2073 Front Panel Assembly
10.5.1. GeneralThe Type 20-80Front Panel Assembly (FPA) must be delivered with one of the three options as

defined in this clauaB.options must consist of a panktelitassemblydatwo TSD #1 hinge
attaching devices, assembly PCB, external serial port connectors, CPU active LED ladivader, and FP
interfacelhe options must include the additional features, as follows:
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Option 3A | FPA controller, two keyboards, AUX switch, alarm bell and Display
Option 3B | FPA controller, two keyboards, AUX switch, alarm bell anar®isplay
required for NEMA compliance &8 typel) 8 x 40 display with 2
keypads

Option 3C | System Serial Port 6 Lines, isolated and vectored to Connector C6(

KeyboardsProvide tweeyboardone with sixteen keys for hexadecimal alphanumeric entry and the other
with twelve keys to be used for cursor control and action sEmgEenttyemboss each key with its

function charactBach key must have an actuation force between 50 and 100 grams and provide a positive
tactile indication of contact cldéeyeontacts must be hermetically sealed, have a design life of over one
milion operations, be rated for the current and voltage levels used, and stabilize within 5 milliseconds
following contact closure.

CPU Active Indicatofhe cathode of the @etivdEDindicatomust be electrically connected to the
CPU ActivitfD signal and be pulled up W5

Display Thedisplaynust consist of a Liquid Crystal Display (LCD), a backlight, and a contrast
potentiometer conttplay A must have 4 lines of 40 characters each with a minimum character
dimension of2Din.wide by 0.4h.high and an electtominescent (EL) backl@isplay B must have 8
lines of 40 characters each with minimum dimensidnsafi®.t® @7in.high and either LED or EL
backlight.

Each character must be composedafdobmatrix with an underline row>o8 @& matriXhe

viewing angle of the LCD must be optimized for Jiventi{8§35 verticat:45 horizontalhe LCD
must have variable contrast with a minimum rafibef.€D. must be capable phgling, at any
position on the Display, any of the standard ASCII characters asieftiegsasgacters.

The backlight must be turned on and off by the Controll@h€ibadkijght and associated circuitry

must consume no power when in ofAgtatentiometer must control the LCD contrast with clockwise
rotation increasing contiide. contrast must depend on the angular position of the potentiometer, which
must pnade the entire contrast range of the LCD.

Cursor display must be turned ON and OFF by dathema@dN, the cursor must be displayed at the
current cursor positiien OFF, no cursor is to be dispMiyatier cursor functions (positioning, etc.)
mug remain in effect.

FPA ControlleiThe FPA CONTROLLER must function as the Front Panel Device controller interfacing with
the CPU Module.

Provide a FPA RESET Switch on the AssembheRtd@nentary CONTROL switch must be@bgic OR
with the CPRESET Line, producing a FPA RESET QnaputPA RESET being active or receipt of a
valid Soft Reset display command, the following must occur:

Auterepeat, blinking, au@p, and auseroll must be set to OFF.

Each special character must be A8QGIlI SPC (space).

The tab stops must be set to columns 9, 17, 25, and 33.

The backlight timeout value must be setsedj (60

The backlight must be extinguished.

The display must be cleared (all ASCIl SPC).

The FPA module must transmit a power up string through /spéneahm@eiis applied to the
FPA, or the FPvardware RESET BUTTON IS PUShiEELring flESC [Pldhex valuélB 5B 50

550

AN NN NN NA

When a keypress is detected, the appropriate keyt tedeanssiitted to SB@ If two or more keys
are depressed simultaneously, no code is tolbe lkeyis depressed while another key is depressed,
no additional code is to be sent.
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Auterepeat must be turned ON and OFF by cowihrem@N, the kmyde must be repeated at a rate
of 5 times per second starting when the key has been depressed continuously for 0.5 second, and must
terminate when the key is released or another key is pressed.

When the AUX Switch is toggled, the appropriate Albd&Switish loe transmitted to the CPU.

The controller circuitry must be capable of composing and storing eight special graphical characters on
command, and displaying any number of these characters in combination with the standard ASCII
characteréJndefinedharacters must be ignddsdscomposed characters must be represented in the
communication protocol on PAgR %1 represents the special character nujbler§represent

columns of pixels from left to Tighmost significant bit of each@?esents the top pixel in a column

and the least significant bit must represent the bo#oiogpEkéhust turn the pixel ONere must be

a minimum of 5&for 5 columns of pixels in a command code sequence termihaifetthidy an

number of Bnare more than the number of columns available on the LCD ftimeusktbe Rmored.

P1 and all Bnmust be in ASCII coded decimal characters without leading zero.

Character overwrite mode must be the only display modefsdigpteteable character received must

always overwrite the current cursor position on théHeigpiesor must automatically move right one

character position on the Display after each character writéVeerttiwnightmost character on a line

(position 40) has been overwritten, the cursor position must be determined based on the current settings o
the autevrap mode.

Autewrap must be turned ON & OFF by comthandON, a new line operation must be performed after
writing to position Whe OFF, upon reaching position 40, input characters must continue to overwrite
position 40.

Cursor positioning must bedestructiveCursor movement must not affect the current display, other than
blinking the cursor momentarily and periodicalhe lukdargdter at that cursor position.

Blinking characters must be supported, and be turned ON and OFF\WhearfNamadi.
subsequently received displayable characters must blink at Hewigteadd1% @M% OFF duty
cyclelt must be possildedisplay both blinking anebhioking characters simultaneously.

Tab stops must be configurable at all cAluaimstop must be set at the current cursor position when a
SetTabStop command is recdiabstos must be cleared on receipt of alf@kestop commafh

receipt of the HT (tab) code, the cursor must move to the next tab stop to the right of thenmursor position.
tab stop is set to the right of the current cursor position, the cursor must not move.

Autascroll must be turned ONGIFE by commandhen ON, a Line Feed or new line operation from the
bottom line must result in the display moving up/gheniod-F, a Line Feed or new line from the
bottom line must result in the top line clearing, and the cursor beingthedibiprieeé.on

The display must have a biifierscreen must be refreshed from the buffer at a rate of no less than 20
times per second.

The Display back light must illuminate when any key is pressed and illuminate or extinguish by command.
The backlightust extinguish when no key is pressed for a specifiesl timee must be program

selected by command, by a number in the range 0 to 63 corresponding to thaeoantber of 10

intervalsA value of 1 must correspond to a timeout inteseal Afvlue of 0 must indicate no timeout.

The Command Codes must use the following conventions:
< Parameters and OptiarBarameters are depicted in both the ASCII and hexadecimal representations
as the lett@dPdfollowed by a loveaise character or numbkeese are interpreted as follows:
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Pn: | Value parameter, to be replaced by a value, using one ASCII character p¢
leading zeros.

P1: | Ordered and numbered parameter. One of a listed known parameters wit
order and number (Continues with P2, P3, etc.)

Px: | Display column numbetQ)l using one ASCII character per digit without lea|
zero.

Py: | Display line-) one ASCcharacter

Continue the list in the same fashion

Values ahd(0x68) andb(0x6C) are used to indicate binary opeditiepesents ON (high),

represents OFF (low).

< ASCII Representation: Individual ehsuaet separated by spaces; these are not to be interpreted as
the space character, which is depicted by SPC.

< Hexadecimal Representation: Characters are shown as their hexadecimal values and will be in the
range 0x00 to Ox7F (7 bits).

The Controller €€iit must communicate via a SP6 asynchronous seridl irgéntaeciace must be
configured for 38.4 kilobits per second, 8 data bits, 1 stop bit, and no parity.

C50 ENABLE function when grounded by pins 1 and 5, must be brought to Con2&dtmrthAl, pin B
purpose of disabling the module channel 2, (SP4).

10.5.6. Electronic BellThefrontpanelmust include an electronic bell to signal receipt ®hékeINmust
sound at 2,00, with a minimum output rating of 85 dB upon receipRed€ixd oY all other
characters and ESC codes must continue during the time the bell sounds.

10.6. Type 207@ Power Supply Module

10.6.1. GeneralThe Type 204@powersupplymodulenust be independeeffcontainechodule vented, and
cooled by convection drthg. Module must slide into tt& pmiter supply compartment from the back of
the Chassis and be attached to the Backplane Mounting Surface by its four TSD #3 Devices.

The Type 20/4B Module must meet the sagu@eeents as the 2820 except for Avf +5vDC.

10.6.2. Module FrontAnfOn/OBPOWER Switch, four LED DC Power Indicatmspfaslpower
connectorand thincomin@\ Cfuseprotection must be provided orotthéldront The LED Dbwer
indicatormust indicate all required DC voltages meet the following cond¥iDisighvétihB 5% and
the 12/DC is within 8% of their nominal levels.

10.6.3. Input ProtectionProvide two 6Chm, 18Vwirewound power resistors with a 0.2 miciesHe
inductance (one on the AC+ Line & on thieel@rovide three 20 Joule surge arrestors between AC+ to
AGC, AC+ to EG, and-A€CEGA 0.68 uF capacitor must be placed between A(be&vaAéh the
resistor & arrestors).

10.6.4. +5VDCStandby Bwer Provide +8DCstandby powtr hold up specified circuitry during the power
down periott.must consist of the monitor circuitry, hold up capacitors, and charging circuitry. Provide a
charging circuit that under normal operation, fully cheygetharahpacitors consistent with the
manufacturérecommendations. The Hold Up power requirements must be a minimum constant drain of
600 microamperes at a range\tD&® +2/DCfor over 60@in.

10.6.5. Monitor CircuitryProvidenonitor circryito monitor incoming gd@eiforpoweffailureandrestoration
and LINESYNC generation.

The ACFAIL/POWER DOWN Output Lines must go LOW (ground true) immediately upbimePower Failure.
Lines must transition to HIGH at Power Restbmtiores must driven separately. The
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SYSRESET/POWERUP Output Lines must transition ta2fmillisiconds after ACFAIL/POWER
DOWN transition to LOWé Lines must transition to HIGER2R2hilliseconds after Power Restoration
and the supply is fully recovEhedLines must be driven separately.

The monitor circuitry must switch ¥i2C8 andby ON immediately upon Power Failure and isolate
(OFF) the line at Power Up.

The 60 Hz Square Wave LINESYNC signal must be generated by a crystal oscilla¢or, which must
synchronized to theHBO/AC incoming power line at 120 ahd@htinuous square wave signal must

be +5vDCamplitude, 8.333 millisecondsytddf pulse duration, and138 duty cycléhe output must

have drive sink capability of 16 mileamp2iKOhm pulip resistor must be connected between the

output and ANBDC The monitor circuit must compensate for missing pulses and line noise during normal
operation.

The LINESYNC must continue until SYSRESET transitions LOW and begin whenSSRESET
HIGH.

PowerSupplyRequirements
Voltage Tolerances | Minimum | Maximum
+5VDC +4.875 to 1.0A 10.0A- Modul074A
+5.125/DC 3.5A1 Module07@4B
+12VDCSerial | +11. 4to +12MDC | 0.1A 0.5A
-12VDCSerial | -11.41t612. 6VDC | 0.1A 0.5A
+12VDC +11.4to +12MDC | 0.1A 1.0A

Line/Load Regulatiohindoadregulatiomust meet the table tolerance values for voltage range of 90 to
135VAG the maximum and minimum loads called out in the table and including ripple noise.

Efficiency 70% minimum.

Ripple and Noiséess than 0.2% RMS, 1% peak to peak or 50 millivolts, whichever is greater.
VoltageOvershoatNo greater than 5%, all outputs.

Overvoltage Protectioh30% V out for all outputs.

Circuit ProtectionAutomatic recovery upon removal of fault.

Inrush CurrentCold Start Inrush must be less tieat 235/AC

Transient Respons®utput voltage back to within 1% in Ies8Qtmaicroseconds on a 50% Load
changePeak transient not to exceed 5%.

Holdup TimeThe power supply must supp¥ndi@imum for 550 milliseconds after ACFAIL going LOW.
The supply must be capable of holding up the Unit for two 508 Ruleedass periods occurring in

a 1.5second period.

Remote Sense-5VDCcompensates 250 millivolts total lin©gdespsense load protection required.

Unit Chassis and Type 2&/OME Cage Assembly

Geaneral Thechassisonsists of the metal housar@motherboardbackplanemountingurface,
powersupplymodulesupports, slot card guiddésngharnesses, amdverplates.

All external screws must be countersunk and be Phillips flat head stainless steel type.
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The housing must be treated with clear chromate and the slot designation labgikthen the back
mounting surface above the upper slot card guide.

The Chassis mustdm®led by convection drtige. top and bottom pieces of the housing must be slotted
for vertical ventilation.

10.7.2. Serial Motherboar&erial Motherboard must function as support for its connectors, Al to A5 and FP, and
as the interface between theabBUthe dedicated modules/Front Panel carrying both serial
communications, logic, and power cliteeiBCB must be Maitered, with one layer plane assigned to
DC Ground.

A wiring harness PS2 must be provided between the-Z @20 7upply ¢hd Motherboard PCB
(provide strain reli@gst points must be provided on the FPA side of the Motherboard for PS2 lines.

A wiring harness FP must be provided, linking the Motherboard with the FPA.

10.7.3. Type 2078 VME Cage Assemblype 2070 VMECage Assembly must consist of 3U five
slot/connector VME Cage, Front Mounting Plate, and PSIhelafhEs£age must conform to VME
Standard IEEE P1014/D12 for 3UAllaglet/connectors must be A24:D16 Interface.

10.7.4. Type 207QA CPU Main ContelBoard The Type 20vQA CPU Main Controller Board must either be
affixed to the Transition Board via at least fenff d&rides or mounted in a one slot VME board
assembly (removable). A PS1L Harness must be supplied with one end &lafiog/¢o sugBly
connector and the other end mated to the MCB DIN Conn&zton. ri&sif@r per line must terminate
the VME bus lines.

10.8. Details
Table of Contents
Type 2070 Unit | Chassis Front View Figure 3
Chassis Rear View Figure 4
Chassis Top View Figure 5
Chassis Motherboard Figure 6
Motherboard A Connector Pinouts Figure 7
System PCB Modules, General Figure 8
Type 201 CPU Module and Serial Port/SDLC Protocol Figure 9
Type 2072 Field I/O Module Figure 10
Field I/O Module C1 & C11 Connectors Figure 11
Type 2073 Front Panel Assembly Figure 12
Front Panel Assembly, Key Codes Figure 13
Front Panel Assembly, Key Codes Figure 14
Type 2074 Power Supply Module Figure 15
Type 2076 VME Cage Assembly Figure 16
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MODEL 2070 H
UNIT @ H
= @p
o |-
CONTRAST
acovE o £o0s 1
=) AUX I
f oFF
1.399" [
Sl —~f —
FRONT PANEL INSTALLED A‘ SEE NOTE 2
- - - L 100"
ON o o o o o T
D . PovER S5 sS4 s3 se sl H &
DC POWER © :
S s © L
: 497"
By |
R (NI Sy o
T [T M
N s U see note 5 SEE NOTE 4 —

NOTES (THIS DETAIL) FRONT PANEL REMOVED

. The unit shall ke capable of mounting to a Standard EIA-310B Rock using 4U open end
mounting slots.

2. Continuous stainless steel hinge (137" maximum hinge barreld that attaches to the
Front Poanel by two TSD #l Thumbscrew devices.

3. Actual location of ACTIVE light and contrast control shall ke limited to ACTIVE light
on the left side of the panel and the contrast control on the right side. They shall
be located greater than 1" from other devices, connector or latch.

4. The length of the Front Panel Harness shall be no less than 5.00
5. A LED indicator for each DC voltage shall be provided.
6. With the hinge installed, the distance

between the TSD hole center & the

CHASSIS Right Side (nside plane> shall
be 551"

™  MODEL 2070 CHASSIS

FRONT VIEW

Rev Date 2-11-04
FEBRUARY 20,2004 9-7-1

Figure3
Chassis Front View
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o o S
one|2070-72070-62070-2A cus 7 — - 2070-4
ASYNC  |ASYNC/ [FIELD (g ® [o o o POWER
D) SERIAL |MODEM |1/0 SUPPLY _
COMM COMM MODULE 20701 MODULE
MODULE |MODULE DatA
ca1s CEs mwm| o5 [
g =
ot
ORX
cees ]
DISABLE o
~ OX 8| e A —— -
QRX o
e ° o © /7 @)
SEE NOTE 3 S:)—/
VME CAGE ASSEMBLY (EXPOSED>
p REAR VIEW, LUADED
2e6”.571
@] ©] @] G O O O O
? f L L L. L. L. ™ ™
2./26"
6.016" +.018/ SEE NOTE 1 697"
-.029”
Pr6” D) Al A2 A3 A4 AS mm . s ma &
o g o o o
a na na na Lo e || wa V]
O O o o o o0 © o o o ] ] J
VME CAGE ASSEMBLY
REAR VIEW, UNLOADED
NOTES (THIS DETAIL
1. Four permanently attached 8” long Cord Guides SAE 1800F
(OR EQUAL)> beginning 512" from the backplane mounting surfoce.
2. TB - TRANSITION BOARD
MCB - MAIN CONTROLLER BOARD
3. Maximum length of harness shall be 4" ond shall not
protrude beyond the back of the 2070 unit.
4. The VME Cage Assembly Openning shall ke delivered covered by
o blank panel. Matching M3 PEM fasteners sholl be provided on
the back plane surface for panel mounting.
5. Power Supply will be marked with 2070-4A or 2070-4B
L
MODEL 2070 CHASSIS
FRONT VIEW
Rev Date 2-11-04
FEBRUARY 20,2004 9-7-2
Figured
Chassis Rear View
51 1114
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SEE FRONT PANEL
ASSEMBLY LATCH
/FPEINT PANEL SEE NOTE L DETAILS
HINGE .
190
m m L _ _
T [T T
r /;ﬁ‘m MOTHERBOARD SUPPORT £2070 MOTHERBOARD pse PS1
Al A2 A3 A4 AS
H H VME BACKPLANE
167 % 790
SBRoND Punc
< 55 T oates
SEE SEE
NOTE S NOTE S
10.250"
SEE
8.866" NOTE 6\ 4900
e — 2000
1
oo 0 1. T .
[ g By R & g8 u =
= Y e} o ~ el ~ o | @
B § < s ~ e A4 e
PR 5 5 5 5 & a 5 5 5 5
g8 8 s 3 g 8 2 = S 8 2 3
= @ < v U o~ o S o o )
16.980" =
MAX.
< 945"
669" ﬁ - 276"
787 ay (
787"
2165° -1 1 3819° 1693 2.126"
i‘eol 3.819 181"
J =354"
— ==236"
CHASSIS BRACKET FRONT PANEL BRACKET SIDE VIEV
NOTES (THIS DETAIL>

FRONT PANEL ASSEMBLY LATCH DETAILS
1 Front Panel Assembly Latch mating with and rigidly held in place ky Chassis Guide Laotch/member shal

L be provided The memker
shall vertically support the Front Panel Assembly in two other points kesides the Latch.

2. Nylon card guides, SAE 1800F (OR EQUAL), chall be provided (top and bottom) for Mother Slot/Connectors Al to AS. The
Guides shall begin 512" from the Backplane surfoce.

3. M3 PEM Self-clinching Miniature Fasteners (OR ERUAL) shall ke used for mounting holes located on Backplane Surfoce.

4. Al

harnesses shall have a ninimum slack of 1.00” when connected,

3. M3 PEM Self-clinching Minioture Fasteners (OR EQUAL) shall ke used for mounting holes to match the TSD #3 Thumbscrew
Devices on the Madel 2070-8 Module. Fastener centers shall be 250"

obove unit baseline.

7. The 2070 chassis top & bkottom sections shall be constructed with a continuous 621" Folded lip along the Front perpendicular
to the 2070 top and bottom sections. The top and bottom sections of the 2070 chassis sholl be recessed .709” as measured from
the front surface of the front ponel

6. Eight 6-32 Phillips head counter-sunk screws, 4 top and 4 bottom, shall ke used to mount the coage assembly to the 2070 Chassis.

MODEL 2070 CHASSIS
TOP VIEW

Rev Date 2-11-04
FEBRUARY 20,2004 9-7-3

Figureb
Chassis Top View
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At [ag
{~1600"—]
SEE SLOT DIMENSION 1100* OF THE -200”
2070 TOP VIEW DIAGRAM FOR REFERENCE 4.800"
400"
FRONT VIEW

PERMANENTLY SOLDERED TO MOTHERBOARD

FP HARNESS 40 E%
= = = = =

TP VIEW
FP HARNESS PIN/WIRING ASSIGNMENT
PIN | CONNECTOR ROW A PIN | CONNECTOR ROW B
1 SP4-TXD+ 2 SP4-TXD-
3 SP4-RXD+ 4 SP4-RXD-
S SP6-TXD+ 6 SP6-TXD-
7 SP6-RXD+ 8 SP6-RXD-
9 NA 10 | NA
1| NA 12 | NA
13 | NA 14 | NA
15 | NA 16 | NA
17 | NA 18 | NA
13 | NA 20 | NA
21 | DC GROUND #1 22 | DC _GROUND #1
23 | +12 VDC SERIAL 24 | -12 VDC SERIAL
25 | DC GROUND #1 26 | DC GROUND #1
27 | CPU LED 28 | DC GROUND #1
29 | CPURESET 30 | DC GROUND #1
31 | DC_GROUND #1 32 | C50 ENABLE
33 | DC GROUND #1 34| +5 VvIC
35| +5 VIC 36| +5 VIC
37 | +5 VIC 38 | +5 VvIDC
39 | NA 40 | NA

NOTES (THIS DETAIL>

L

o

. Al to AS receptacle connectors shall

The Motherkoord shall ke a 125”7 minimum
thickness pchk mounted in a vertical
position.

be 96
socket contact DIN 41612 connectors (ROBINSON
NUGENT #DIN S6RSC or ELCO Series 8477 Three
Row Inverted Socket [OR EQUALD.

. The FP Harness may ke located on either side of

the motherboard. The FP Harness shall either be
directly soldered to the motherboard or a header
used,

F» 394

PS2 POWER CONNECTOR

PS2 HARNESS - 11 #18 CONDUCTORS

PS2 HARNESS PIN/WIRING ASSIGNMENT

PIN | FUNCTION
1 +5 VIC
2 +12 VDC SERIAL
3 —12 VDC SERIAL
4 DC GND H1 ¢+5 VDC & 12 SERIAL>
S +5 VDC STANDBY
6 +12 VDC - ISOLATED
7 DC GROUND #2 <+12 VDC ONLYD
8 POWER DOWN
9 POWER UP / SYS RESET
10 | EQUIPMENT GROUND
11 | LINESYNC
12 | NA
i

MODEL 2070 CHASSIS
MOTHERBOARD

Rev Dote 2-11-04

FEBRUARY 20, 2004

9-7—-4

Figure6

Chassis Motherboard
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Al CONNECTOR PIN OUT Ac TO AS CONNECTOR PIN OUT
PIN A B C PIN A B C
1 SP3TXD+ SPETXD+ SPSTXD+ 1 SPITXD+ SP6TXD+ SPSTXD+
0 SP3TXD- SPETXD- SPSTXD- 2 SPITXD- SP6TXD- SPSTXD-
3 SP3RXD+ SPERXD+ SPSTXC+ 3 SPIRXD+ SPERXD+ SPSTXC+
4 SP3RXD— SPERXD— SPSTXC- 4 SPIRXD- SP6RXD— SP5TXC—
5 SP3RTS+ SP3TXCO+ SPSRXD+ 5] SPIRTS+ SPITXCO+ SPSRXD+
6 SP3RTS- SP3TXCO- SPSRXD- 6 SPIRTS- SPITXCO- SPSRXD—
7 SP3CTS+ SP3TXCI+ SPSRXC+ 7 SPICTS+ SPITXCI+ SPSRXC+
8 SP3CTS- SP3TXCI- SPSRXC- 8 SPICTS- SPITXCI- SPSRXC—
El SP3DCD+ SP3RXC+ SP3TXD+ S SPIDCD+ SPIRXC+ SP3TXD+
0 SP3DCD- SP3RXC— SP3TXD— 0 SPI1DCD- SPIRXC— SP3TXD—
1 SP4TXD+ SP4TXD+ SP3RXD+ 1 SP2TXD+ SP4TXD+ SP3RXD+
2 SP4TXD- SP4TXD— SP3RXD-— 0 SP2TXD- SP4TXD— SP3RXD—
3 SP4RXD+ SP4RXD+ SP3RTS+ 3 SP2RXD+ SP4RXD+ SP3RTS+
4 SP4RXD— SP4RXD— SP3RTS- 4 SP2RXD- SP4RXD— SP3RTS—
S NA NA SP3CTS+ S SP2RTS+ SP2TXCO+ SP3CTS+
6 NA NA SP3CTS— S SP2RTS- SP2TXCO- SP3CTS-
7 NA NA SP3DCD+ 7 SP2CTS+ SP2TXCI+ SP3DCD+
8 NA NA SP3DCD- 8 SP2CTS- SP2TXCI- SP3DCD-
9 NA NA SP3TXCO+ 9 SP2DCD+ SP2RXC+ SP3TXCO+
20 NA NA SP3TXCO- c0 SP2DCD~ SPPRXC~ SP3TXCO-
cl DCG #1 C50 ENABLE SP3TXCI+ cl DCG_#1 NA SP3TXCI+
22 NE TWK1 NA SP3TXCI- 22 NETWKL NA SP3TXCI-
23 NETWK2 NA SP3RXC+ °3 NETWK2 NA SP3RXC+
24 NA LINESYNC SP3RXC— o4 NA LINESYNC SP3RXC—
°5 NETWK3 POWERUP CPURESET °5 NETWK3 POWERUP CPURESET
o6 NETWK4 POWERDN FPLED o6 NETWK4 POWERDN FPLED
o7 DCG_#1 DCG #1 DCG #1 27 DCG_#1 DCG #1 DCG #1
°8 +12 SER -12 SER +5 STDBY °8 +12 SER —-12 SER +5 STDBY
29 +5S VDC +5 VIC +5 VDC 29 +5 VIC +5S VvDC +5 VIDC
30 DCG #1 DCG #1 DCG #1 30 DCG_#1 DCG #1 DCG #1
31 +12 VDC +12 VDC +12 VDC 31 +12 VvDC +12 VDC +12 VDC
32 DCG #2 DCG #P DCG #P 32 DCG_#2 DCG_#e DCG #2

NOTES (THIS DETAILD

1. Functions are referenced to the CPU
2. DC GND #1 for +5VDC and +12VDC Serial.
DC GND #2 for +12VDC ISO.
3. Al Connector is the furthest A Connector
to the left when viewed from the unit
Connectors are pin assigned

back. All A
the same

4. Connector

Connector
Installed”

Connector
Installed

Connector

Connector
Installed”

Connector

Connector
Installed

A2,

A3

A4,
AS,

A3,
AS,

pins
pins
pins
pins
pins

pins

S. Pin A24 (DCG #D is
network protection only, ie,
"Ethernet Shield”.

Be3 shall

B23 shall

B23 shall
B2l shall

B2z shall
Be3 shall

reserved

A2 to A4, pins B2l and B2z
shall read "NA”

read “A2

read “A3

read “NA”
read “A2

reaod “DCG #1”
read “A3

for

0 O N

. Connector A2 installed, enables SP1 and SP2

. Connector A3 install, enkales SPS

SP3 and SP6 are always enabled

. C30 enabled, disconnects SP4 on connector Al

Motherboard A Connector
Pin Assignment

Rev Dote 2-11-04

FERBUARY 20, 2004

9-7-5

Figure7
Motherboard A Connector Pin Assignment
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NOTES (THIS DETAIL>

Thumbscrew devices on modules describec

All

1

in this drawing shall ke TD#3 OR EQUAL.

MODEL 2070 SYSTEMS
PCB MODULES GENERAL

Rev Date 2-11-04

FEBRUARY 20, 2004 9-7-6

Figure8
System PCB Modules General

2. 96 pin DIN connector ELCO # 00 8272 96 000 013
OR EQUAL.

1114
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SERIAL PORT REQUIREMENTS

A2 TO AS CONNECTOR PIN OUT

LOGICAL PORT| 68360 PORT| RATE KBITS PROTOCOL

SP1 SEE NOTE 4 a ASYNC

SPIS SEE NOTE 4 @ SYNC, HDLC, SDLC
SpPe SCCe aD ASYNC

SPesS Scce [€=D) SYNC, HDLC, SDLC
SP3 SCC4 [§D) ASYNC

SP3S SCC4 153.6, 614.4% SYNC, HDLC, SDLC
SP4 SMCe [4D) 9.6% ASYNC

SPO SCC3 [4D) ASYNC

SPS5S SCC3 1536, 614.4% SYNC, HDLC, SDLC
SP6 SMC1 (1>, 38.4% ASYNC

SP8x*% SEE NOTE 4 9.6 *¥% ASYNC

SP8x*x% SEE NOTE 4 1536, 6144 SYNC, HDLC. SDLC

SDLC FRAME LAYOUT

OPENNING FLAG [ ADDR [CONTROL [ INFORMATION [ CRC [ CLOSING FLAG
0111 1110 | 8 BITS [1000 0011 | VARIABLE LENGTH [ 16 BITS | 0111 1110
MCE MIDPOINT OF BIT
1X VIDE CELL
FACEPLATE
__ «wME 3U
CDMPL[ANT)RJﬂ)S BT CELL
o714 \ EHERneT | 2070-18 2070-1C wIDTH
TB @ crPU crPU DATA LINK
2070-14 C14s C14S RIAS ‘
DATA MCE [cias OI[;QD ] ETRERNET
KEY o Tx ©
C15S
@ = e 8$§ oL 81750 DD cLock LINg
QO STATUS

Cles

USB 614.4 KHZ
DATA DATA CONNECTOR
KEY KEY
SDLC TIMING
DB 25
CONNECTOR)
C13S
C13S PIN ASSIGNMENT
PIN FUNCTION PIN FUNCTION
— . . 1 SP8 TX + 14 | SP8 TX -
BOARD X @ 2 SP8 RX + 15 SP8 RX -
3 SP8 TXC + 16 | SP8 TXC -
FRONT VIEW FRONT VIEW FRONT VIEW
4 SP8 RXC + 17 | SP8 RXC -
CPU FACE PANELS 5 | SPB RIS + x | 18 | SPB RIS - %X
6 SP8 CTS + *x 19 | SP8 CTS - xx
7 SP8 DCD + x 20 | SP8 DCD - xx
NOTES (THIS DETAIL) 8 N o1 Na
1. (1) BPS Rates 12 2.4, 48, 9.6, 192, 384 9 | LINESYNC = 22 | LINESYNC -
10 NRESET + 23| NRESET -
2. (2> BPS Rates 19.2%, 384, 57.6, 768, 153.6 11 PWRDWN + 24 | PWRDWN -
o 12 | +5 VIC 25| EQUIP GND
3. % Default BPS Rate for indicated Port. 13 DC GND #2
G S e Ee S St C14S and CI15S PIN ASSIGNMENT (ETHERNET)
SCCL assigned to ETHERNET. SP8 of the PIN FUNCTION PIN | FUNCTION
2070-1B, -1C assigned to the Dual SCC. 1 X + S NA
2 X - 6 RX -
5. A Post Header (ROBINSON NUGENT IDA-XX 3 R T - NA
OR EQUAL> Connector with strain relief
shall ke provided on the MCB Front Plate L4 NA 8 NA
and the Transition Board for mating with
the interface harness. The harness shall e
ke shielded and straight through wired. * MODEL
6 %% 2070-1B, —IC only 2070-1C CPU
Rev Date 11-4-05
FEBRUARY 4,2003 9-7-7
Figure9

20701A, 2074B and 2070C CPU Modules
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FIELD
/0
MODULE

ciles
o]

©
2070-2A cus

o3 = 63
S, | 8Beste
5809696
90809090
SP3 9590808206
ACTIVE 0506%0%0
040
® 0% ©
FRONT VIEW

c0/0-¢B
FIELD

/0
MODULE

c1es

o

§
§

o

SP3
ACTIVE

FRONT VIEW

FIELD [/0 FACE PANELS

CleS PIN ASSIGNMENT

NOTES (THIS DETAIL> PIN | FUNCTION PIN [ FUNCTION

L 2070-28 F los hall be 4% wid 1 TXS DATA + 14 | TXS DATA -

‘ B eceplate snalt o€ e 2 RX5 DATA + 1S | RXS DATA -
2070-2B Foaceplate shall be 2X wide. 3 TX5 CLOCK + 6 TX5 CLOCK =
SEE SISTEM LB MHDULE, GENERAL 4 | RX5 CLOCK + 17 | RX5 CLOCK -

' S TX3 DATA + 18 TX3 DATA -

2, Dark Circles in the CIS Connector e RX3 DATA + 12 RX3 DATA —
denote guide pin locations and open / TX3 CLOCK + 20 TX3 CLOCK -
circles denote guide socket locations. 8 RX3 CLOCK + el RX3 CLOCK -

9 LINE SYNC + 22 | LINE SYNC -

3. Dimension “A” shall be a minimum of 10 NRESET + 23 | NRESET -

50", 11 POWER DOWN + 24 | POWER DOWN -
12 +5S VDC 25 | EQUIP GND

4, CIS - MI104 Type 13 DC GND #2
ClIS - 37-Pin Circular Plastic Type
CleS - 25-Pin DB Socket Type

S. CleS PIN 12 (+5VDC> IS DERIVED from
+l2 VIC Power Supply

TfLE:
? MODEL 2070-2
FIELD 1/0 MODULES
Rev Date 2-11-04
FEBRUARY 20, 2004 9_7_8
FigurelO

Field I/0 Modules
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CIS PIN ASSIGNMENT
PIN FUNCTION PIN FUNCTION PIN FUNCTION PIN FUNCTION
NAME \ PORT NAME PORT NAME PORT NAME PORT
1 DC GROUND 27 024 04-1 53 114 2-7 79 144 16-5
Jad 0o 01-1 28 025 04-2 54 115 12-8 80 145 16-6
3 [ Ol 0l-2 EERIRES 04-3 S5 | 116 [3-1 81 | 146 16-7
4 ge 01-3 30 027 04-4 56 117 13-2 82 147 16-8
] 03 01-4 31 0es8 04-5 57 118 13-3 83 040 06-1
6 04 01-5 32 029 04-6 58 119 13-4 84 041 06-2
7 s 01-6 33 030 04-7 59 120 13-5 85 042 06-3
8 06 01-7 34 031 04-8 60 121 13-6 86 043 06-4
S | o7 0i-8 35| 032 05-1 61 | 122 [3-7 87 | 044 06-5
10 08 0e-1 36 033 05-2 62 123 13-8 88 045 06-6
11 09 Og-2 37 034 05-3 63 128 14-5 89 046 06-7
12 010 02-3 38 035 05-4 64 129 14-6 90 047 06-8
13 011 0e-4 39 10 I1-1 65 130 14-7 91 048 O7-1
14 DC GROUND 40 11 I1-2 66 131 14-8 9e DC GROUND
15 gie 02-5 41 12 11-3 67 132 I5-1 93 049 g7-e
16 013 0e-6 42 13 11-4 68 133 15-2 94 050 07-3
17 | 014 0e-7 43| 14 11-5 69 | 134 [5-3 95| 051 07-4
18 015 02-8 44 15 I11-6 70 135 15-4 96 0se 07-5
19 gie 03-1 45 16 I11-7 71 136 I15-5 97 053 07-6
20 017 03-2 46 17 11-8 7e 137 I15-6 98 054 07-7
21 018 03-3 47 18 I2-1 73 138 15-7 99 055 07-8
coe 019 03-4 48 19 Ie-2 74 139 15-8 100| 036 05-5
23 020 03-5 49 110 12-3 75 140 16-1 101 037 05-6
24 021 03-6 50 111 12-4 76 141 16-2 102] 038 DET RES 0s-7
25 dee 03-7 51 112 12-5 77 142 16-3 103] 039 wDT 05-8
26| 023 03-8 52| 113 26 78 | 143 [6-4 104] DC GROUND
C11S PIN ASSIGNMENT
PIN |_FUNCTION PIN [ _FUNCTION PIN |_FUNCTION PIN [ _FUNCTION
NAME PORT NAME PORT NAME PORT NAME [ PORT

1 0sé 08-1 1| 185 14-2 21 | 154 7-7 31 | DC GROUND
2 | O57 08—¢2 12 | Ie6 14-3 ee | 195 [7-8 32| NA - - -
3 058 08-3 13 127 14-4 23 156 18-1 33 NA - -
4 059 08-4 14 DC GROUND c4 197 18-2 34 NA - -
S 060 08-5 15 148 17-1 25 158 18-3 35 NA - -
6 06l 08-¢6 16 149 17-2 26 199 18-4 36 NA - -
7 g6e 08-7 17 150 17-3 27 160 18-5 37 DC GROUND
8 063 08-8 18 151 17-4 28 161 18-6
S | DC GROUND 19 | 152 17-5 29| 162 18-/
10 124 \ 14-1 20 153 17-6 30 163 18-8

[T MODEL 2070-2A

FIELD 1/0 MODULE
C1 & C11 CONNECTORS
Rev Date 2-11-04
FEBRUARY 20, 2004 9-7-9
Figurell

Field I/O Module, C1 & C11 Connectors
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Figurel2
Front Panel Assembly
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