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Digital Camputer Grounding
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SECTION 406B

1. This Military Standard is approved for use by all interested Commands
of the Department of the Navy in the technical development plans, design, amd
acqxusn.lm specificatians for new ship acguisitions, ship modernizations or
conversians, and systals/eqm.pnent for installation therein and into active

o A 22

fleet ships, where applicable, and is available for use by all Departments and

Amenrmi am AF +ha Narmardemoarrd AF Nafanca

i -l o mwn— W Aande Sk BT

2. Beneficial camments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: Camnander, Naval Sea Systems Cammand, SEA 03R42, 2531 Jefferson
Davis Bwy, Arl:.rgtm VA 22242-5160, by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at the
end of this document or by letter.
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FOREWORD
NN

Purpose. ‘nussectlmeﬁtabllstmastardardgro\mdsystemfordlqltal
canxtarsvstansardﬁ:ecm;uterequipmexttgmnﬂarﬂgmnﬁmterface
require:nem's

A e rmede: e AL mrddeaT  umevees v A

Nature of the interface. Eguipment campanents Of a Gigitai CGIpuLer systenm
operate at and are mtemcnnected with low signal level circuits that utilize
direct amrent {(d.c.) gramd return currents which flow through and interface
with the ship standard ground system. Differences in ground potential between
aauinnmt units di_rectlv affect circuit ability to discriminate between logical
(1) and logical (0) signals and may increase error rates of transmission to
unacceptable levels. Astarﬂardlzedgmnm.rgsystenwnl enhance the opera-

tional reliability of shipboard digital camprter systems.

. content first delineates the characteristics in
Stucaiare. CHIGEIC Li1Se

ternsofdlg1talcatp\rtersystangrnn'dn1gmq.umnmts. Constraints on ground
S\Jyst_en_doc1nnargi_‘l_r_|stallat]m Mammoassaxvtoadueveshlpboam

=i, MALAA

camatibility with these dzaracta:istixs are then established.

Numerical quantitijes. Nmnencal q\nrrtltis are expressed in metric (SI)
units followedbyUS. custamary units in parentheses. The SI qulvalet;tis oi

ek dm o emnemmdedenT rmewdaAav A I 2Yeia) 17

the .mxymltsmwmwwapwum;mu;any ilcGan
IiAAE_S e values stated in U.8. customary mnits are to be recarded as the

Vede GALDGAALIRAL Y Ak e N o S ey Sy =
anrent snecifiad mwhﬂn
[V iga=¢in SPSAAD. A oot ALy b

S

iii



Figure

>

.
[SJN SR N SIS S R

UNURERERURURCRURESNY

WWWWwwWwwwww
e @

SJ'!U'U'U"SJTU'

[ Wy}
L] L]
=

3 .

L[]
PRI NI SR G S S

S W

I IImoncY nNnc rimrernmnaliia

W N

=

I

Downloaded from http://www.everyspec.com

MIL~STD-1399 (SH)
SECTION 406B

SQOPE

Scope
General

Interface
Applicability

REFERENCED DOCUMENTS

Issues of documents

DEFINITIONS

Signal ground
REQUIREMENTS

INTERFACE CHARACTERISTICS AND CONSTRAINTS

General considerations
Interface characteristics

signal

Ex;.xi;ment ground
mltiple cabinet equipment s1gna1 grond ————

cabinet safety ground

Branch ground cables

Slgnalgro.mdoammtocabinetgmm——————

Input/output cables

TEMPEST ground systems
Installation

DEVIATIONS
Conditions

FIGURES

Interface
Typical signal ground application between

two equipments
Basic elements, typical digital equipment

grounding system
Signal ground, multiple cabinet equipment

iv

O

NN [ S

QUL EAEALEAWLLLWLWLWWLWWL N

(SRS



Downloaded from http://m.everyspec.com

MIL-STD-1399 (SH)
SECTION 406B

Digital equipment grounding
Grounding of digital eguipments to branch

grourd cables

10

11



Downloaded from http: //WWW everyspec.com

MIL~STD-1399 (SH)
SECTION 406B

1. SOOPE

1.1 Soope. 'nussectlon&etabhsh&sastandardgruurdsystemandthe
requirements for grounding shipboard digital computer equipment, to ensure
cmpaﬁbnitybeuemsmhgrumﬁgsystexsarﬁdlgltalcmprtersystms/

W which wiil ennance sysrsn cpe.ratmnal renabu.lty.

1.2 Conavral D‘\1 1ﬁ1nc and nreveach 1vanes aa!—:kT \a\-\uﬂ Prr MTT _OTN_120Q asn

Py MTk Fook CA e @ AL BL P NAAAAL T MY NS DAV AJI7 ALT

mandatory. 'Ihissectmnarxithebasmstandardaretobevmwedasannrtegral
single document.

with the camputer to ground interface are shown symbolically on fiqure 1 (see
section 3 "Definitions" of MII~STD-1399):

INTERFACE 3/
1//| =
W
W
) 1 »~1
DIGTAL o T
CUMPU IEHR a4 ] GRUURUIRD
Eﬁg’eur T‘l/ 4 /' 2/' SYSTEMS
et
'
Vi
i
) [}
: L.{.t
BASTC CATBGORIES 1/ CHARACTERISTICS 2/ CNSTRAINTS
- a " ' Iy -» . e ﬁity
ol Py, R e P comod d cosne o e o e
o4gnal grousa WIUUIOU SySLens

TEMPEST graund
3/ The interface is located at the signal ground
E point on the cabinet surface where the branch
groud cable is connected.

TTrr7vmmn 1 T vk ol m masms
riGURE L. Jhceriace.

section are described in 5.2 and 5.3
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1.4 gmn cability. This section applies to all shipbcard digital conputer
beLxllb/ t:l.iu_LHm:l . .

2. REFERENCED DOCIMENTS

2.1 Issues of documents. The following documents, of the issue in effect
on date of invitation for bids ar request for proposal, form a part of this
standard to the extent specified herein.

SPECIFICATIONS

'““MII.:-O—9_“ 15 - Cable and Cord Electrical, for Shipboard Use
General Specification for.
MI1~C-915/28 - Cable, Electrical, 1000 Volts, Type SSGU.

MIT~STD-454 - Standard General Requirements for Electronic

Equipment.

MITI~STD-1310 - Shipboard Bonding, Gm\nﬂin; and Other Tech-
niques for Electromagnetic Compatibility and
Safety.

MIL-STD-1357 - u__..t/m..s.....t L“.‘"“”fa’“‘", Standard D caital Data

Data,
Navy Systems.

MIT~STD-11399 - Interface Standard for Shipboard Systems.

MII~STD-1680 - Installation Criteria for Shipboaxd Secure
Electrical Information Processing Systems (U).

(Copies of specifications and standards, required by contractors in con-
nectlmwlthspecifmacq\usiumtmassrmapewtameaﬁ“u*ﬁtha
contracting activity or as directed by the contracting officer.)

3. CDEFINTTIONS
3.1 Signal ground. Signal grourd is the low side floating signal which

is grounded as shown in figure 2.
4. RBQUIREMENTS

4.1 Spec1flcinterfaoemquuanentsardcastraintsastablishedm:einaze

. Py NN eIl bem - PRORGE. | [ag ¥4 e re
mandatory and shall be adhered to by .usca‘s, project managers, contractors ard

all others engaged in any aspect of shiphoard digital computer systems/equipment

design to which these mnrments and oonstmmts apply mclud:mq systars/

equlpnent design, productim, and installation (see section 4 'Requnemmts
of MIL-STD-1399).
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5. INTERFACTE CHARACTERISTICS AND CONSTRAINT

4

.

1 General considerations, Shiphoard digital caomurters and their neric

5 TR e X ST SRR T T T — TR VAR A e

pberalcarpaxerrtsutlllzelmsmnalleveldc.wnentsmthe

circuits. The purpose of a grourd system is to provide a low resistance current
rehn‘npathforthegrunﬂammtcmpamentsofeqmpmentcamuts in order to
m:mmizegro.m anrent induced circuit deterioration. " Piope 1y designed
grunnsysnersmlservetomnmlzegmmcucntvomagedropsandcmss
talk and reduce destructive coupling effects, due to ground loops. Differences

in mvemd neatartial hatunan ammiirenardk 1mids A1M1\1 AaFFamd ~ivvaistid alud dder &a
Al AN BA PRI Akl WAl 8 SALALMAIESD I WL D u.u.wu] Qi-iT-L Wil VAlLL QdddlLy W

discriminate harh.npn ‘ln:nm’l {1\ and ‘Im1m1 (m g1rma1s= arﬁ may incraace
ratesoftransmissiastomxacca:tablelevels Astarﬁardizedgranﬂirgsvsmn
will enhance the operational reliability of shipboard digital camputer systems/
equipment. FlgmeBprasentsﬂmebasmelanentsofs&xﬂmastandaxdlzedgramd
systen that shall be installed exactly as specified, without exception unless
deviations are fully justified (see 6.1).

5.2 Interface characteristics. Interfacedla.mcterxstlcsoftheslups
digital camuter systems/ecuirment. with respect to am:mthm recuirements

e el S Yo S e ey e e A ol | —— mae— & w—

arespec:lﬂaim521thro.m524.

5.2.1 Impat/ogtput. Input/output signal levels of digital camputer
systems/equipment shall be as specified in MII~STD-1397.

£ 5 »n Thvave vavsewd 4 ovan)  cveans vensd Ren Amnstommmends smodovam)  ceneme cenrd celeen T T e o
Je.c.c ZRLPRSTIC SiUNGY GIi. Al SQUIpDNENC Signal ground shall be
hroaoht ;art +to0 a mim m'lnf located on t arral arfa~na AF aar~h

e —rya s R WES e h Wik b Bl AL AW WA CAAAA L

digital eguipment cabinet (see figure 1, note 3) ‘

eqummmbirntswmmhavacumitszaqmmmesamemmlgrundlevels
are to be considered as a single eq nt unit. The signal ground system of
smheqm.pnertstmllbecmmectedtothebrmdxgraxﬁcableataxecamm

point anly (see figure 4). Multiple a;ulpuanc ““““““ € common gxun'n‘““'xa;lurmmay

ammlvyu o coantral mroceseores. dAata orocessing nerinhearal amiivenasd and oimilas.
Kppra Y T Sk Gl A WVCSRATYL S WAL MLAASSOO LI lﬂﬂlmm LA ana auu_La.L

‘ 'Ihe deslgn of d.1q1tal equipment cabinets
tod)assmasspec1f1edmm:-SID-454 require-
merrtel. Safetygxwdisforpe:wmelsafetycnlyarﬁsmllmtdwmteﬂ]e

e 2 PP RIS T P A -SRI VPP S SRD I R T S -
dedekLede ke uwe Ol a Gauandn grour p.‘u.m; 10r poWn §nall pe 1n accoraance
with fimira 2 a IiNn N v Aocrradas gﬁbkas- rrvvma 1] wen e o '

TWah Wi Adguite o LR &3 I WU WOEYLWGO ©4 M wvu.\u DXD\.@LI.

5.2.4 TEMPEST grounds. TEMPESI‘gmmdsshallbepmndedforall digital
equipments which process plain language classified information (see 5.3.3).

3
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5.3 Interface constraints. Interface characteristics of the shi gital
e PRI SRy [ SR L S Y e s o R e 2 o~ Vet Ve o -] -
camputer systems/equipment impose certain constraimts on the design nd instal-
lation of grounding systems. These constraints are specified in 5.3.1 through

5.3.2 Signai gro . A signal ground sSystem shdll be install
o e mae Al acidinl ooy damaends e Feiae | n P o o3 = o0
11 major d.LgJ.tal c:.gui]uu:u\. W The ground syst%m shall comect to all

3,
+
n
)
H

wnites of a ter rrnrs‘lay and ghall extend to and include the first digital-

printers, plotters, 1m1t/cx1tp:t consoles and other units which requ:.re a stiff

grourd refererx:e, to prnperly interface with a camputér camplex. Ground system
shallmtmrmllyextexﬂtosngleramtelyloatedamal]a:yequmrtam
as 51gnal monitors, indicators, dJ.splays, and similar devices (electrical,

mechanical, or pnamaticj which do not require a stiff reference ground for
proper operation. Motor-genarators and RF W\S shall noct camect to

thie mvremd euvctom T™he croamd svstem shall oconaist of a main groumd omble

dido WA WM AA QY WAl e ALBE Nfhe WAL BA AT W5 Wil

and branch ground cables. mg_mig_lmximxtg;qndsvstQWUm

mbmetmﬂhnarﬂslmalquﬂimstnllbeinamdaroemﬁlﬂnmmre-
mentsofSBthhmx;h5324andasstmnmflgmes.

5.3.2.1 M_gmg_qu_lg. Mamgmﬂmbleshallcmsmtofanssstl-

1000 cable in accordance with MII~C-915 and MIL~C-915/28, run in and between
aumjormglmequiﬁneﬁts—paéﬁs,arﬁ‘ﬁﬁeﬁt@‘a‘ ship’s hull at one point
only. Except for this one point attachment, the main ground cable shall be
ctherwice Ln_sula#ai o'lecl'r‘im’l 1\} ifrom the metallic hull or strichinre., The or
;nmtgrgmmmmnbelomtedammﬂmtelvmmmequjm

unltﬂedmthedanltalsvstanardsmnbeaccmplishedbyhsmllj:gastm
section oftypessw-looo ‘cable (conforming to MIL~C-915/28) between the main
ground cable and hull ground. This cable shall comnect to the main groumd
cable by means of a Burndy QPX4444 "Versitap" commector, or equal, and shall
cavecttogzunﬂpotentiaibymansofa&mﬂycﬁucarector,orequal(see

fi 5). m ALY w a t.i. ’ e Y A gy S 1 -
e d ol ad Aelid e emaed Men sl sommrred mnlla aliall o sewrbkad $4n v 2 marmoar

IEBCLLAl alL UWLLD EJJ.UIL.. A ALl 'GLladldild LAVl Siall x Lniuaa in SN & mAanmner

Cd KA oumMu J.t:;a,up Wi MiQin4ld gL\JwM wAJ.L A - e 1

5.3.2.2 PBranch ground cables. Branch ground cables shall camnect digital
ecmmmtsmnalqmmds (sée 5.2.2) tothemaingrmﬁcablg. Branch cables
shall have a crods section area of 20 square millimeters (mm“) (40,000 circular
mils) or a cross section area in mm® determined by the cable length in meters
multiplied by 0.85 (in circular mils, cable length in feet multiplied by 500),
whichever is the larger. Except for attachment to the main ground cable and

o>
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toaoamnonmgml/mbmetgmmi(whenused),thebmmdxcablesshallbe
insulated electrically from the metallic hull (see figure 3). Two or more
equipment units may be commected to the same branch ground cable. The con—
rnctlmtothebmnxmblestnllbemdetoassureﬁmtthebrmmmle
mechanical and electrical continuity is maintained throughout. Installation
shall be in accordance with figure 6. Branch cable runs shall be kept as
sknrtaspmacticablearﬂslnllbeisolatedfxmelectxlcaloamactwithsmp

lmll(grunﬂpabential),e:weptasrequiredm53z3. ‘Branch cables shall

comect to the main groumd cable by mea f conductar splices, Burndy OFX,
or equal, see figure 5.

5.3.2.3 Signal ground common to cabinet ground. The internal signal
gmnﬂsmllocmecttoﬂxegmmﬁmpointmthea;mptentmbiret(see
figure 3). The branch ground cable shall connect to this point using
Burndy YA-L lugs, or equal, on the branch cable (see figure 5).

5.3.2.4 Imput/autput cables. Input/output cable armor, shields and con-

nectors shall be bonded to the +om1m1’1m mnr-m:rﬁ- cabinet in accordance with

MIL~STD-1310. Where manufacturers’ spec1ficat1cns require cable armor and
smeldsbobegrmnﬂedataxeorbothendsofacablenm, or where

are to altermately ground the cable armor and shield (or shields) at alternate
ends of a cable run, these requirements shall be adhered to in lieu of the

preceding requirements.

5.3.3 TEMPEST ground systems. TEMPEST ground systems for digital equip-
ments which process plain language classified information shall be installed
as specified in MIL~STD-1680.

5.3.4 Ipstallation. To enhance the quality performance levelofdlgltal
systems, the installation shall camply with the following:

(a) Digital system installations shall be contained within the
smallest practical area, to minimize the extent of the ground
system.

(b) Circuits and metallic cabinet safety grounis in a digital system
shallbeprq:erlycormectedtothemipgrwrdsystan

£ =\ P . | [ SpnnappR Ta o 1233 Yam b VNS
{c) Groud system cables shall be as short as ,A»Slble.

(d) Primary power cables shall be installed with maximum practical
separation fram the main and branch ground systems cable.
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6. DEVIATIONS

IV R Sy, L [ - e -7V Vo o "lt i

6.1 Copditions. In achievi pose of this section, is
recognized that there must be same flexiblllty of apphmtion During the early

design stage of shipboard digital camuter svstaxs/equlnnent it may became
apparent that sianiflmnt advantaa&s in the overall d&singoperaticn of such
m/mummmnbeaduevedbydevmtngfmthestarﬂardgrwﬂing
characteristics specified herein. Such cases shall camply with the provisions

of section 6 "Deviations" of MIL~STD-1399, with ocples to the program/project

manager and NAVSEA Cambat Support System Engineering Branch.
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FIGURE 2. Typical signal ground application between two
equipments.
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digital ground
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Basic elements, typical digital equipment graumnding
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Main ground cable N\
s AaNNM
[eouuU-iuuy) \
- - — - V' S—
< Branch ground cables !nlr
- l — j
Digital 1
Digital Multiple equipment L
cquipment cabinet ) I Nl +
c.quipmcnt ,_.l l'ww !
—t _ __ _ ¥ _ 4
g 1 | Digital | #
I ] ] . equipment !
] ’
= e — —
.—"""f-‘ Nirital
1 1 vigitai
Digital cquipment
equipment
Acceptable Not an acceptable
method method

Note 1 - This comnection method is not acceptable for shipboard
digital installations. The mechanical connection is
su‘bject to 1ong term corrcsion and physical deterioration
which may result in deg‘ﬁiaed performance. Each branch
cable shall be mechanically and electrically continucus

‘y a.lu ClT WL A dy VAALLLRBAD

Arirney 1te antire un.
QUL U 1o Tivasce ur

FIGURE 6. Grounding of digital equipments to branch ¢ cables.
11
P
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