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1.1 PURPOSE 

The standard establishes the document ... tion structure required for 
Digital's packaged systems. The two-level structure flescribed by this 
standard defines the minl.num doc\JII\entation required to buUd and 
support a packaged system in Manufacturing. The document.ation 
requirements are intended to mInImIze the number of engineering 
drawings in a document package and tc- eliminate the duplication of 
information among document p ... ckages. 

The requirements of this standard apply to all packaged systems thilt 
are developed and manufactured by Digital. The documentiltlon packa,}", 
specified by the requirements of this standard is primarily intender! 
to !!'Ieet the needs of orqanizations involved in pi'lckaqed systems 
assembly. 

These packilged systems are defined ... no1. inentified by i' Unified 
Numbering Code Piut number {2-5-2} that is defined by oec STD n12. 
Seetion 3, Paekaged SystelllS Identification. 

This standard does not specify the contents of Field Mainten<'!nce Print 
Sets for packaged systems. Refer to DE:C STD 117. Fielfl "'aint",n .. nce 
~. 

1.3 IU:SPONSIBILITIES 

1.3.1 Design Engineerinq 

Design Engineers are responsible for specifying 'lnd reviewing pack.~g .. n 
systems dOCUlllentation for co"pleteness and accutllcy. and for assuring 
that packaged system engineering documentation is not releasefl priar 
to part number approval and entry in the Option/Module 1 ist. 

IJesign Engineers may produce packaged systems documentation wit!'lout 
assistance from an Engineering Services site Design/Drafting gr<)up. 
provider:! that the documentation meets the requirements staten in this 
stand ... rd. 
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1.3.2 Engineering Services Desi9n/Dr~ftlnq 

Engineering Services site Design/Drafting groups Shill! assist Design 
Engineers with the preparation of pl'lckaged systems doclDII"'nt1'ltion, when 
required. In addition, these groups are responsible for releasin::j 
pl'lckaged systems documentation, in accordance with the requirements of 
this standard. 

These groups are also responsible for assuring that pack<,ged systems 
engineering drawings and documents are not rel"''''s~. unless the 
related packaged system part nl.obers are listed in the "'aster Parts 
Flle (I'lPF) maintained in the Engineering product Library system 
(EPLS). 

1.3.3 Hanfacturlng Engineering 

Manufacturing Engineers are responsible for revl'!..,ing pilck_~ged system 
doc>.nentl'ltion, prior to release, to assure that tit" infotmation 
provided is sufficient to build and support these produ<::ts in 
Manufacturing. 

1.3.4 Site Design Libraries 

The Design Libr'uy at each si te is responsible for determining the 
acceptability of engineering documentation for rele ... se through t\1'! 
Engineering Oocumento!ltion System. 

1.3.5 Packaged Systems Engineering 

This standard is maintained by Packaged Systems Engineering, 
f'lL3-4/E81, DTN 223-8528. Direct questions regarding t!le requirements 
of this standard, or requests for additional information to that 
organization. 



DEC STD 012, Section J 

DEC STD 025 (proposed) 

DEC STD 119, Sections 1, 2 
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Engineering Drawing For"'''ts, D<'"als 
and Fon"s 

Drawing Dir .. ctory 

Field M<lintenilnce Prin~ Sets 

Digital Product Safety 

Copies of t~e referenced standards eeln be obtaine" Digit~, 
Standards Administration, .'1[.5-2/E5<;, OTN 223-2954. 
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2.. e GENERAL REQUIREMENTS 

Packaged systems are developed around a basic configuratior" or 
kernel, .... hich is a group of options that form the base for a .... ide 
variety of packaged systems. The kern,.l is not a stand alone system. 
Each specific packaged system configuration is derived by choosing" 
basic kernel and adding appropriate system eleMents to the p"ckage. 
Examples of options that an~ commonly included in the kernel J[C th .. ' 

Central processor 
System device (e.g. disk storage etc.) 
Load device (e.g. m<lgtilpe. floppy disk. etc.) 

;~~:netry 

Examples of systems elements that are "c'<Ied to form ~ c<:Jmpl'!te 
packaged system include the: 

Console terminal 
Operating system soft ...... re 
Soft .... are supp<'lrt 
:~~~ry Gr ildditiona! memory 

To be effective and economical, the documentiltion for a p"c:k~'Jed 
system is structured to reference th .. b<~sic syster.1 confiquration 
Documentation and ~dd the variable system data requirf>d to document" 
unique p;lckaged system. Thus. the compl .. te rlo-;umentation fo~ a 
packaged syst .. m is structur .. d ir. two levels and ·"onsists of: 

System-level documentation (c~lling out t!le kernel; 
K .. rnel-level documentation 

Figure 1 illustrates 
documenta t ion. 

stcucture of pack;,ged system 

In Figure 1, and subs~qu .. nt examples, 
some of the s~mple dra .... ings have been 
produced on " ""'rd procElssor. 1\1 t!loug'l 
the I%rd processor is a useful tool for 
producing c:ertain kinds of engineering 
dra .... ings. such as system ;;.rrangement 
dra .... ings. the use of a word processor is 
not required. 
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Figure 1 Packaged System DQcU/Ilentation Structure ElCample 
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2.1 PACKAGED SYSTEM-LEVEL DOCUI'IENTATION 

At the packaged system level, documentation consists of r-ackaged 
sYliotern parts lists. Each parts list dellocribello all the offerer! 
variations of a standi!lrd packaged ~ystem, as iilentified by the UNC 
{Unified Number Code} packaged system part numbers. The methoa of 
assigning part nlllDberlio is described 1n DEC STO 1'l12, S .. C'tion 1, 
Packaged Systel!!l Identification. P"ckaged system parts list 
requIrements are described [n detail in paragraph 1." of this 
standard. 

Assembly details for the packaged system parts are included in the 
kernel-level documentation. 

The kernel-level documentation applies to the options that ilre 
included in the kernel. For doclllDentation and configur"'tion -:!ontro! 
purposes, a part number and p.'lrt descriptio~ are assign .. d. Several 
variations of the kernel may be created. depending u~n the quantity 
and variety of packagea systems that are offered. 

Kernel-level documentation consists of four essential elements. T.1ey 

a. Drawing Directory (DOl 
b. Parts List (fiLl 
c. System Arrangement Drawing (SAl or Unit Aslloembly Drawing (UAJ 
d. Arrangement Drawing CAR), when requirer! 

Kernel-level documentation requirements are described in detail in 
paragraph 4.~ of this sti!lndard. 

DocumentCltion for the basic hardware configuration that m<lkes up the 
kernel Play exist in the fonn of i!I unit assembly drawing (UAI "'-nd 
related engineering documentation. When such documentation meetllo the 
requirementllo IIopecified for kernel-level docl1lRentation (par'lgraph 4.rq, 
that documentation Shall be used. For exal'lple. the kernel for tht" 
SR-VXLl .... -LX series of packaged systems is the llTOJ-L, and the ll'rrn-L 
unit Clssembly drawing E-UA-llTBJ-L-O meets the requirell'1ents and is an 
acceptable SUbstitute for a system!lo arrangement (SA) document and 1In 
ar"angflll\ent (ARI drawing. 

If it is not clear whethe~ existing docUlllentation satisfies packilqed 
syllotetnllo docwnentation requiretllentllo, the responsible engineer sh<lll 
consult with Packaged Systems Engineering for direction. 
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A standa-c-d parts list is required for eilch packaged system. 
sample packaged syst.;m parts lists, shown in Figures 2 and .. are in 
~1~~~: automated pa-c-ts list format, described in DE(: STD C25, ~ 
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Figure 2 S_ple parts List for Packaged System SP-79CVB-L 
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The k.ernel-level documentation set includes a drawing directory (00), 
oil parts list (Pl.), and a kernel system OIrr'ln9ement document (SA). An 
arrangement drawing (AR) mo/ly be required, dependin9 upon the level of 
detailed information required to assemble the kernel hardware. 

It is common practice to create sevl!ral vildations of the kern~l, 
usually to provide different combinations of system and 10<ld devices. 
The kernel-level documentation set must support al1 vlldations thllt 
are referred to by the higher-level packaged systems parts lists. 

A complete description of drawin9 directory requirements is provid"'l:l 
in DEC S'I'D 024, Drawing Directory. A sample drawing dir~ctory is 
shown in Figure 4. 

For t~e kernel drawing directory, the list of drawings is liml.ten to 
those that have been created specifically for the kernel. For 
example, 

K-PL.-71l157Bl-!l-08P Parts L.ists 
K-SA-7C15781-C-DBF System Arrangement 
D-AR-711157S1-1l-0 Arrangement Drawin,] (if required) 

A parts list is re ... ired for the kernel. The sample kernel parts 1 ist 
shown in Figure') is an extended matrix format, ilS describen in DEC 
STD"25,~. 

The kernel parts list will include every v"rtation of the kernel thilt 
has been created to support a specific packaged system. The pOl .. ts 
list may inclooe any documented 'lption or part. Parts typi""lly 
included are the billsic central processor, cabinetry, 10"'" -ievicr.s, 
system devices, cables, <lnd any unique !lardware required hy the 
packa':led systems supported by the kernel. 

The kernel parts list and each packaged system PO!lrts list th"t cal ts 
out the kernel make up the C'OIIIplete parts list for eilch specifi", 
packaged system. The kernel parts list must inclUC'!e every p<lrt or 
option in the packaged systefl\ thilt is r,ot included on the ?ilck;ag~~ 
system parts lists. Any part or option tt.~t appe ... rs on t'1e p"cki'1'e~ 
system parts list must not be repe~ted on the kernel parts list. 
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The kernel system arrangement (SA) dr",wing is a mUlti-pag .. dr,.\~ing 
made up of tables and diagrams th"t show the physical arr"'ngement of 
the kernel options, power and signal interconnections, and any 
detailed configuration instructions required ta support k"'rnel ~nd 
packaged systems assembly. The form",t of the kernel syst .. m 
arrangenent document is nat specified by this standard. R"quirements 
will vilry. depending upon the kernel. Figure rj is a sample system 
arrangement drawing that includes the typical cat.egori.os of 
information required to adequiltely support a kernel. 

It is good practice to keep the system 
arrangement drawing general in content.. 
This can be accomplished by refClcring to 
other documents (Such as specifications) 
that exist Eor detailed information on 
specific options. This practice lil'lits 
the riso; of having to ECO the system 
ilrrangement drawing Eilch time a change is 
made to one of the specific options. 

BecaUSE packaged system-lev .. l do<:umentiltion consists only of p"r"s 
lists, the reference and assembly infocm,;tion fo~ parts on the 
"ackaged systems parts lists "re included in the kernel system 
arrangement drawing. This information should ;,lso he gener,,] in 
.1ature, so that changes to items Oi1 a packaged systems parts list wil"!: 
not usually affect the kernel system arrangement drawing. 

As a minimum requirement, the system arrangement drawing shall in"lud" 
the following' 

,. 
b. Cabin?:.ry arrangement 

Module utilization 
d. Power and signal cabl ing 
e. Option "onfiguration. installation informi:ltion. and oth,'c 

essential assembly informat:'on 
f. Product safety data 

These categories of information, are described in th" [ollo"i'lg 
paragraphs. 
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Refer to sheet 1 of the system arnngem.ent example shown in Figure '>. 
The cover sheet provides a part variation 18<3end of t!te kernel 
cOlllponents, listing the part numbers and part rlescriptions. TIle cover 
sheet also provides an ECO history of the kernel and lists t~e 

contents of the lIIulti-page system arr"ngement rlrawlll1. 

4.3.2 cabinet Arrangeraent 

Refer to sheets 2 and 3 of Figure "i. The cabinet arr~nge!Dents ill'''' 
drawn to show front and rear views of the cabinetry t'1"t Indt"ate the 
location and positioning of components. When the kernel is a lIIulti
cabbet configuration. the cabinet arrangement drawing shall s!tow the 
physical loc"tion of each c"binet with respect to the others. 

4.3.3 Module Utiliution 

Refer to sheets 4. 5, and .. of Figure 'i. The lIIodule utili:oo;ation 
drawings show the layout and arrangement of the IOOdul""s installed In 
the mounting backplanes. The drawings also show the unf.illed 
bdckplane slots that lire assigr.ed or reserved for specific purposes. 

The module utili:oo;"tion drawing shall show the following usage 
categories: 

Kernel Modules - all modules supplied as part of the kernel. 

b. packaqed System Modules - all modules -Idded, as part of thl! 
packaged system. 

When groups of these modules 'Ire physically installed in IIdja"pnt 
backplane slots, they lIIay be specified generic;olly. For ex,,"mple, ~V"X 
CPU~. -Ml!IIIOry-, etc. 

Module slots not ~pecifically assigned can he used for customer's 
system expansion. 

4.3.4 Power and Signal Cabling Information 

Refer to sheets 7 and 8 of Figure G. Cllbl1ng infc-rmati:;on required to 
support t.he kernel is provided in t"bul<'lr formllt. The inforl"lation 
sh"ll inClude ,:able part nLllllbers, purpose, .... td connection points. T'le 
cabling information sheets Should ,,"Iso provide <lny referen':", 
infocm<'ltion required or heipful in cable routing and installation. 
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",,, 
If diagrams are required to show cable 
routing, they should be provided in a 
separate arrang~ent drawing (loR). 

4.3.5 Option Configuration/Installation Instructions 
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Refer to sheet 9 of Figure 5. This part of the system arrangement 
dri!lwing includes set-up instructions for lIny special optIon 
configurations, such as bus address "IssigMlent, prIority interrupt 
levels, vector addresses, or special modes of operation thllt may be 
required. 

4.3.6 Product safety Data 

L.ist t~.e docunentation. for each cabinet of the kernal, that shows 
compliance with corporate product safety standards. The documentation 
to be referenced Should provide data for the following product safety 
criteria, 

Stability of the cabinetry, center of grllvity 
b. Temperature rise 
c. Leakage current 
d. Total current rating ana input voltage rating 
e. Unit identification 

Design requirements and test lIIethods for these criteria ilre provid'Ml 
in DEC sm 119. Digital Product" Saf~. Sections I an.! 2. 

Waivers of this requirement can only be granted by Corporate Pro<'llli":t. 
Safety. 

4.3.7 Notes 

Refer to sheet HI of Figure 15. This part of the system Ilrrangement 
drawing shall be uaed to list notes that apply to specific pi!rts of 
the drawing. notes that indicate now to interpret data on the drawing. 
and references to other documentation that provides essential 
information. 
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4.4 ARRANGEMENT DRAWING (ARj 

An arrangement drawing shall be provided when one is needen to 
adequately provide information required to ilssemble the kernel. Th .. 
Manu!actur;"<;r Engineer responSible for final assembly and testing of a 
kernel shall be involved in determining if an arrangement drawing is 
required in addition to the systems arrangement (SA} drawing. 

T!le arrangement drawing may be a multi-sheet drawing and mi'y in(!lucle 
additional information that supports packaged systems assembly. as 
well as k.ernel assembly. The amount of detail to be included will 
depend upon ~'1ch k.ernel and the amount of detail provided on the 
related SA dr ;n9. 

The arrangement drawing is used to Show the cabinetry in persp"'ctive, 
using cut-away and exploded view illustrating techniques to provi"e 
essential mechanical detail. The arrangement drawing may be 
particularly useful in depictinq unusual cable routing requirements. 

Arrangement drawings need not be drawn to scale. Details of kernel 
cabinot arrangement that are included on th .. system arrangffl!lent 
drawing (SA) need not be dupUcated on the arrangement (M) <'Iraw!ng. 

Figure 7 15 a sample of an arrangemen":. drawing that is provided to 
illustrate the type of information that may be provided on an 
arrangement drawing. 

The sample arrangement drawioq shown in 
Figure 7 is for a DEC Data System and is 
not related in any way to the typica: 
packaged systems and .cernel sho .... n in 
Figures I through Ii. 
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Fiqure 4 saaple Drawing Directory for Han.lware 
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Figure 5 sample Parts List for Hardware ConfiguratIon 139 (Kernel) 
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Figure 6 saaple Systea Arungelllent Dl'awing (SAl. 
Tllble of COntents (Sheet 1 of 11) 



Figure 6 SaJI'ple System Arrange.ent Drawing (SA), 
Cabinet Arrangea1ent, Front View (Sheet 2 of HI) 



DEC S'l'D 126 paqe 21 

Fiqure 6 SPlple SystE!lll Artllnqement Drawinq (SA). Cabinet 
Artang_ent, Rear View (Sheet J of 1.) 
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Fi9ure 6 S_ple Systl!lll Arrang..ent Drawinq (SA), 
Module Utilization (Sheet 4 of 1Il) 
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Figure 6 Baalple Systl6:!l 1.rrangement Drawing (SA), 
Module Utilization (Sheet 5 of 11) 
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Figure 6 SolIDple System ArrangEment Drawing (SA), 
Module Utilization (Sheet 6 of Hl) 
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Figure 6 SMlp1e System ArrangeMent Drawing (SA). 
AC Power cabling (Sheet 7 of 181 
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_ ....... ;,y ..... _ fUranqe-er":. Drawlnq (SA), 
AC Power Cablinq (Sheet 8 of UI) 

paqe 26 

:-:~ --I 
i ~ ~ 1 

II lit: 
,:m; 



Figure 6 Sample system Arrangement Drawing (SA). 
Option Informa'-ion (Sheet 9 of 1") 
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saalple systerll Arranq_nt Drawing (SA), 
Reference Notes (Sheet 1111 of 1111) 
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Pig-ute 7 sa-ple of All Al:ranqement Drawing 
(Sheet 1 of 5) 
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Figure 7 Sample of An Arrangement Drawing 
(Sheet 2 of 5) 
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~ An Mfangement Drawing 
Figure 7 safllP~;h~!t 3 ot: 5) 
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Figure 7 sa.pl. of An Arrang_ent Drawing 
(Sheet 4 of 5) 
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Figure 7 Sample of An Arrangement Drawing 
(Sheet 5 of S) 
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