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R QUENTIAL DAMAOBS, WHBTHEA BASED ON CONTRACI‘. TORT, OR ANY OTHER LEGAL THEORY. -

1 The ,Jomolns wumnty Bhlll not lpply to defects mullinn from improper or lnldequlte mnlmennnce by Buyer, |

s ‘fNO 0 HER WARRANTY 18 EXPRESSBD OR IMPLIED. HEWLBTT-PACKARD SPECIF!CALLY' S
'DISCL MS THE IM PLIED WARRAN’I‘IES OF MBRCHANTABIL!TY APID FITNESS FOR A PARTICULAR

"‘.: -i . L .i! v ! . [ . :
i ::i,'l\\ o A ASSIBTANCE A oy
B T . ! . 1'?,,,,\5 ’ '
Product ma:‘nunance agrnmems and orher cus:omcr assf.rrance agm:mems are avaﬂablz _
o for chlm-PackaM products, ... .} - 1

8 ﬁewu.sn' |
E— \ ﬂ] PACKARD
\‘ z’ ;. SR E 7..\\\' CER’“HCA\‘:\ION S =¢ | oo ’fl N ;

f
' chlcrr-Packard Company unlﬂes that rhls produc: mel its pub !ivhcd spchTcaﬂam at rhe rlme af.rhipmgnrfmm the
- factory, Hewlett-Packard further certifies that its calibration mmuremems are lraceable to, the Unlred tates Na-

) \ i \ ! { I . E
\ : i o V)ARRANTY \‘.'\\\ _ ' : \\

|

repnir or replnce products which prove to be dcfcctivz Co

v

prepny shipping c) lrges to -hp- and -hp- shall pay siiipping charges to return the product to Buyer, However, Buyer
shnll pay nll shippiug chmu. dutles, nnd taxes for produt\ts returncd to -hp- from ano her country, 4

“prpgramming instructions when properly installed on that instrument, Hewlett-Packard does not Warrnnt thnt the
op mion ol’ !he instrument, or noftwm. or firmware will be uninterrupled or error free,

: uurrmou or mmm A IR

Buyer-supplied software or interfacing, unauthorized modification or misuse, operation oulside o[ lhe environmcnt.\l
: speci g tlons for the product, or lmproper site prepamlon or mnintenlnoe. _ !

[ . ot
B : . ' RN

PURPOSB. ey | |
DR » o | l-:xcwsw!:m:mms BT R

PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-

H : i t
Py i o . .

For any as.r.'slancc, conract your rmmsr Hewleu Packard Sales and S¢rvlce Ojffce.
' Addmm are providcd at the bdck of this manual, N

LS 33

.| tlonal Bureau of Standards, fo the extent allowed by the Bureuu’.s ﬁallbmrion fac!my, and 1o ﬂ’pe calibrati on 1 facilities |’
| of other. Inremau‘onal Srandards Omanlzaﬂon membm. ' |

" 'This Hewletl Plcknrd product Is warrnmed nulinst dcrects ln matcrl!l and workmnnship for a period of oée year |- -
| 'from Jate of shipment [yexcept lhat in the case of oeigain components listed in Scction I of this manual, the war ranty |
shall be for the  specified period}! y During the wrrrant pcrlod Hewleti-Packard Cornpany will, at fts opllon. eilher_ .

For wmnnty m ice or repair; this product must be ltg.lmd toa serv)ce facllity de&ignated by -hp-, Buyer shall'

.
F \ !- ewlett-Plckurd warrants that its nol‘twm and firmwhre dcsignated by -hp- for use with ap instrument will executelts |

THB REMEDIES PROVIDBD HBRBIN ARB BUYBR’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT- |




- SRR 1! ; ! (R '
e - . = i . . - : b ; .o !
Py ot Y i b S B 7
Sl | TABEOFCUNTENTS.
§ S | A T . .
Sectlon - Pascx | Scction o Pnsc
lp GENERAL INFORMATION»”{n......nl -l Vl, REPLACEABLE PARTS,.....,......,...».Gl
Jn ll; lnt")ducuor}Hpn.ybnnnbbnnnnl"l S 6'. lntroduﬂfon.“»...n,.n.‘.,....,,iﬁ-l A
g l3- App"cab““y»nnnnnn\nbunn»ll 164, Ordcrins lnformntlon......}..n..u.ﬁ-l ‘,
| g 'l"s* SafﬂyvnHpsnnnlnhvH')HHHill ‘6-6, NOll'LiSlCd PartS)b))\p’ppbpbpbbpbplpﬁ'l
‘.‘.\\ _ 31-7, Dﬂcﬂp“ﬂninpunnnp nnpn-nsll S 68, Proprlctnry PB“SH»H;MHHMH pnﬁl )
: : { _ l“gn DCCOdInB f,.ircu[tryu[.n; b’bblbhbbbl'l-‘.'“ ) ' . ! v " li o
: 112, PowcrSupplies......i......,....mll b * S ¥ v

D 11 Instriment Identification’, (v .55y, 500 0]

- §-19, Accessol"FS Supplled...u.u.n»n...ll

Dl - 1-21; Equipment Required But/Not Supplied, ,1+),

. ‘23. Eq\liph‘ltnt AVailﬂbleu,.»..L.nnnnl-z .

' : ';" | -”.Wnrl‘nnl rb#'b)tobbt‘ubrpb}bilb)tbhtb1’3‘

] . 3 ‘27.Sp¢dﬁ loﬂsnbnnnn~| nunrnn ’3
i {‘! Lo

Section ! ARRRTER ‘Page. .

llNgTALLATIONmnnunnwnnnnbn2'1_

.! 2'!i‘ lnlmdl.lﬂion...i....,.nns‘.n\n”np2l

~, 11 2:5, 'Power | Reghirements.. |,
2.7, Line Voltege and Fuse Selection. barh iy 2-!
200, PoWer Cable and Grounding . i :
Lyt ! !.¥ g Requircmen‘spbtbkbrbur’ppgbp»baobZ'l
! = . 2‘,3 Opel'llil'ls EnVimnmCm. > 1 . LS Prah 0 ) : '2-2‘
"5 B 2"4 TCHPCI’B!U\’EH..;'.”. trplr»bbn--hbl
. [ i \2'|6 Hum!d“y»nnh'lbfl»nonb»p-ns»nnnz'z

21& COO“nBFantnnnnnnunnnn-Z"z:

2'20.[“5"“3“0“ »p»ppnnn-vuopnnnuu2‘2

. 17"'.'! "23 lntﬁl’f“llls The 3498A>phpppithhrbbptv2'2: :
! 2'24t S. Cly COIlSidcmﬂOl'ls.>.........;...2-2 o
eInsllllnlion..,........»......,2-3 C
AldeI]ipmem,»..........»..»2-4'

llz‘ o
-29; SIb
%2 30, Enyironment
¢
., Packnging!, vy

/" M/”/ -,-{; Page'

lubl’fbb;phtpbs'l‘
e
A

v/#n Shebrh 'Dbib)!}b>b2'4

3
G531, nt oduiction, s Vs
Vi 3-3. ‘Qummmd Consld:ralions. ...........3 1
51 34 DigitaliTaternapty L4 1k 0 l.;?. hyeaa 3l
36 lNor.]opcrntinnglbt Nun;bmf.».......a 1
"8.5, - Pbwer-on, SRQ,L
;' Bplo, ifyl ‘E tcl‘ldtl‘ Addms&; Py [JLES oJ"l
i ,‘f‘ 3 1I.,Factorf%d ressSeﬂlpss,.,»L...,..,.a I
) 3, 13, (.u‘hnngps Thv:Anr.log*Addrcsses L

IO ‘I(OptioqslOtl;rpugh-ip),.....,......3l
Uhh”ﬂins Thb Shﬁbptsmﬂaﬁons‘ ’ )/b pred=2

'l' i IU ‘ A
AT L l; . ’Jl_l‘.”,,
' Svct!dns ‘ ' .‘!-*}*‘;I’-a i
‘w *PERI'OM!ANCE TE§T.‘....‘...:,,.”..
ot ' \: i, i

.u]» P

RN ; ,:‘}_‘»l- 4 S_ e
o 'rHWHO { iy Al

s £
¥ ‘ L)
i

HH.&»LH’ brnal

‘ n iPage
l\". vk. iADJUSTMENTS- e Ve RbEhrar, in-o‘t“»- "l .
‘}‘! ’r 'j| ’ lb lnlmuc‘ionnviihhlb»o )tii}ri\]bb'bil ’5 l
;,=a,5~3 Test "oint And Adjustmcnt l.ocalious. ) Sed
1858, Safqy Gonsiderntions, ;' 1.\ )0y 15*1&
ST Thrrmocouple Reference Adjt.atmmt. Sl
" 18, 9,;; Immﬁmcrt Preparation. St :

) \

Di!bib'bl

]l

o, BACKDATING.,..”_....,,...'.,,.".'.;...7-1

o, _‘ '..38'7r
ER T
23, Iniﬂlllﬂipﬂcﬁon.»nnsnt)njn-Mnn-g":{' o
}ptbib»o ot SUEEE

o gl
2.2 o

} wye. Lvnpb-;np;tnb'ro»b2'4";

RN A Al

Pngc :
..4~l :

H2a3,
: ) 1 8.1’

‘i‘. s'llbi Adjllﬂmcnl Pl‘OCtdllrc. ',. p'p" (] - f v b » i}bs i‘ ;‘.“"

© Section . Page

; i
R Scction o o ,- Pasc :
.vll[>SERVICE‘\.”"i""i‘!"?}'lii.bi')b"B l .
B-1, Introduction,,.. PR AR R RN R R by 1”'8 -l ! ;
'3; Snfely ConSIderalion-s: Jere -‘ PRI RN tu"l
8-5, ‘Clreuit Dcscrlplion., Eba ey ! s8Rl
The Outguard Decoder,,..,,.,\,.).,8- z‘,; »
Power Detéclion Cireuits,, ooy 00y 825
8 [4-\ chisur Address CIrcuits, v v v seivnrs >8-2
: ‘ -_;Slﬂt Address Circl.lils..n.nu....n.B-Z
' 8-IB, Box Address and Dala Read/Write. ., 8.2
. 8"200“; Tlle lnsuard Dccodtl‘» AR ] TR b8'2
' ‘22»' Outgunrd POWBI‘ Supply; sEery v ) bory, .82
Inguard PO\VCI’ SupplicS. ForrprrherssaBed
. & S.SODTroubleshoo!ithiﬁ.i..b“."’.bb"bls 3
B-31, 'Instrument Preparation. ;' .. 00000 B3
'8-33, Troubleshooting Logic Circults, ., ,,,8-3"
.1B-35,. Troubleshooting The Power Supplles, B3
) 8:37,' Recommentled Service Equipnient, , ;' ,8-3
8-39, Troubleshooting Information, borrern B3

1

\I...} _‘,_,;,\_! ;',; \,
| usTOFTABLES - -

Tnhlu SRR P N fPagc'
l‘» spec‘ﬁcatiOHSsn nnpnnnpnnnnbnb1“3
5-1, Voltage Jumper Correlations,,,s,.vrvs f4i0,5-2
61, ListofAhhreviatlons..,...............,...6l
6-2, ‘Code List of Manufacturers, ,, ., vvvvssssss 62
6-3. ReplnceablePnr‘sbﬁﬁl‘!)iPibbtthbtbltﬁbhbis-s

B I.ISI'OF tiluis_rnmu'us |

Figure . - Pase ;

1-1,’ ExtcnderBlockDiasram,.,.......,........1-2

1-2, Space Allocation for Plug-in Cards.,,,\.,.,.1:2 -
"l"su ACOGSSOI’iCS Supp"ed»bybp>hbrb»»}btb>bbn»l'3'
‘.21, Subpanel Line Voltage Switches, ..., 000000241 -
.‘,‘2“2h POWCI‘ Cﬂbltsn. rn,....»..‘.».....»......2-2 "; I

'S'ID
3498AB[0CkDimﬂmnnnnnnn»nnnsl Vo
8'2 Insl.lal’d D“Oderr;nltuabubl)tpbo’poytobbis‘s -‘}‘
8'3- Outsu"d Decoder-ninvnopnn’$n-nnss'7 :
8'4; lnsllnl'dPOWCI’SIJPDIY..u..unun..nn.a-g Ao
8"5. Ol.ltguard Power Supplybn-nHp»p:-n»ns I
186, Motherboard......._......2....,i.....,8l3

Inlcrfnce Connecﬁﬂns.n.....».........»..2-3 7 .E _.
‘Adjustment Localionsnn....n........;..5-2 : J,

3 [

{
i

i
1



g - & (4] HEWLETT

T “,lJ

i

. r j :[45" i J i!f l . .Lg ';Hi, . o . !
i ',= i’ [ ”:. ‘;fﬂ; - ,'L‘_ o ‘: 5 ‘_: ) VMIHING l . e "
;' : )

f .

1 IIO IDT DPEM'I’E ll AI EIPI.MIUE ATI‘.IIIIPHEIE

i ! ; - : ]

1 mp A\m FAOM tpve ctncmre B ;

PACKARD .
e " snmvsuumnv |

Tlte fellewin. lenml umy premdm must h eheeme eedu ell mm ef epmtlen, em]ee, enl repair ef this
Immmt. Fallure to comply with thaes pracautions ar with specific warnings elsswhars in this manual vleletu
eemy etlederie of doaign, manufacture, and intended use of the Instrument. HowlsttPackard Company assumes no
llelllltv hr the eeeteuer'e hllm te mtm with’ theu nqulmeem. 'ﬂlle is & Safety Class ! !nemmnt.

L eneuln fﬂlE llﬂlllﬂ!lt e ! oL e PO
' To mlnimize ehoolt hazard the Inetque t cheeeie end cabinet must be conneoted to an elec- ‘

i trlcel ground, The instrument s equipped with a three-conductor ac-power ceble.'The power
. cable must either be plugged, into an .approved three-contact electrical outlet or used with a

N three -contact to two-contact adapter with the grounding wire (green) firmly connected to an

e!eottloel ground (eefety ground) st the power ‘cutlet, The power jack and mating plug of the
power oable meet lnternetionel Eleotrotechnicel Commleelon (IEC} safety stundards, -

1 . .
HERE i

Do not, operete the Instrument in the preennoe of flemmeble lgeeee or fumee. Operetlon of lny
eleotrioel lnetrument‘ in euch an envlronment constitutes a deﬂnlte eefety hezerd

H

Ty

|- Opereting peteonnel must not remove Inetrument covers, Component repfecement end intemel
1 edluetmente must be made by quellﬂed maintenance: personnel, Do, not repleoe components
¥ inth power ceble oonneoted Under certain conditions, dangerous valtages may bxist even with ' |

. ‘the power cable removed To avoid Inlutlee, elweve discunnect power and di'eoherge clrculte

hefore touohlng them,,' -+ . S ST
' v o 'f".,.'t' « Ly e
IIOIIIT llﬂlﬂ! IIIAIIJU!‘I’AI.OIE a ey o '
Do not ettempt internal; eervice or. edjubtment unlese another pereon, capeble of rendering first
eid end reeuecitetlon, is preeent. LI U A

. : _ T T R A 3
oo IOT edeemun PAII!S nn uemn llS'IIUl!IT V;;'s‘ R e e 1

Beeree of the denger of lntroduoing edd‘tionel hezerde, do not lnetell euhetitute perte or per-
' “form‘any .unsuthorized modification to the instrument. Return the instrument to & Hewlett-
Peckerd Selee and Servloe Ofﬂco for eervlce end repeir to eneure thet safety feeturee are rrein-

telned1 B T ey o o
b -i‘ : ‘5 .;W\\' p __,|‘ R v 1 - oy
. : . S . .- ’

n““llﬂus 'Hmnll“ wmllﬂs L oy e T

thle menuel. Inetructione conteined in the wemlnge muet be followed. ;

!

RS lmpnu veltepe.,upeble of unin geath, e pneeet i ttle lnetumt. llee "

Wernit\ge, euch as the exsmple below, precede potentlellv dengeroue prooeduree throughout

; .

o treue eeedee 'lh}t hudllu. testing, ud ajusting. : . |
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Blnml llliiultiens oi Safaty Svnlbole llud Iln Equlpment or In Manuals, | L
! P ' ; lnstrucrion monual symbol. rhe roduct will be marked wllh rhis | N
' A symbol when it Is necessary for the user to refer to the instruction

mnnuol in' order to protect against damage to the inslrrimeni.
A Indicates dnnserous volrnge \terminals fed i‘rom the interior by
_; voltage exceeding 1000 volrs must be 5o mnrired) .

£

. o Protective conductor terminal,' For protection against elecrrieal
0@

3

shock jn case of a fault, Used with field wiring terminals to in-
dicate the terminal which must be connected to ground bei‘ore :
operaring equipmenr. E :
Low- noise or. noiseless. elean ground (carth) rerminnl U=ed for a" L
i (..L) signal common, as well as providing protectivn against electrical -

: be connected to ground in the manner described in the installation |

!' (operaring) monunl, and before operating rhe equipmenl. i

R 1l
Frome or chnssis terrninal. A connection to the frame (chassis) of,
/7'7 on J- the equipment which normall" ineludes all exposed metal struc- ,
Illl’ts. . ) " B ) - [ - | ;
/\/ Ailemaring current (power line) | R
O HI,IT . . ’ f
- a‘ Sy Direct curreni (power line) | ‘
N"_"] ‘ Alrernating or direct current (powcr line)
D — The DANGER sign denotes a hazard, It eol!s auenrion to an - .
ll.iﬁ ‘operating procedure, practice, condition or the like, which could ',
P riesulr in injury or death to personnel even during rormal opera- :
V‘lg,‘.“ ” ﬂ' l)'r, IOI‘I. )‘ 4 :._1 f}' . ; . ' )

ey The WARN[PIG sign denotes a hazard It calls auenrion t10a pro» .
cedure, practice, condition or the like, which, if not correctly per- '
g formed or ndhered ro, could resulr in injury or death to personnel.

' _-_T he CAUTION sign dénotes a hazord AL calis atrenrion toan

_‘c'i'ﬁi'l'di‘, -operating procedure. practice, condition o, the like, which,if not (

anaaasasanss, . correctly performed or adhered to, could result in damage to or
; o desiruction of part or: ali of, rhe producr. " -

e NO‘I‘E _The NOTE sisn denotes important informarion. Ir colls attention

.. .- loprocedure, pracrice, condirion or,) rhe like, which is essemial ro
B h‘xhlighr. oo ; :

- shock in case of a fault, A terminal marked with this symbol must = "
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. . .o E v 0 s :' ~ 3“- N !
. % . " GENERAL INFORMATION
' o . . | . . P ’/’ P ) A':‘ | .=_ . I
o ‘:,3"‘_: INTAODUCTION, B g ’f slot numbe}s irg]nmperpelectnble for decades from 10 .
ST N 'l‘hlis manual co;:tnig: t;lx igstnll:tion’ and service. 1080, . S ' ‘
B £ ip-.349 xtender, ./ _ ' '
L el ferthe kA Bndr, e
e I-l._AqﬂIcgNl_lty.__b o Lo SIar,‘nu_n‘r’ rs 5 through 9 do not exist for
o, - 14, The 3498A is intended for use with the -hp/ 34974 digltal cards, e
L .+~ 1Data Acquisition/Contral Unit by proyiding & means - e F
g 1:12, Power Supplies, -

- for additional option card plug-in capability,” o |
e vy ! 1-13, Ouiguard Supplies, The outguard supplies fur-, -
L '-.'5'.”“"' TREEET T // : . nishipower 1o all cevices In the instriment that use
)6, The 3498A may contain voltages as high as 357 system ground, Included with the outguard supplies are
“Volts Peak within the cabinet enclosures; only service the line Input voltage select switches, line pawer switch,

P , :’nl;;mf 'ge:;onnel " ?re-"permttted llacfct:lsls tio internal  step down transformer, and cooling fan,  : - ,
Ry Honeo Sty Ry clrcumstarices, the following precau- . py Inguard Supplies, Inguard supplies are floating
B g'fi"“,’i’.h_"_',’lsd_be takeps - e ot riferic‘inced to chns.';i; ground gr (t:o systf[m sm:ndl{ :
s e g ! BTN carery . ANd provide power to the Inguard Controller and &
w0 & Never operate the 3498A without the rear safety e e g
: ~ coyer propetly installed, R plug-in cerfis that opeg:nte in conjlimctiqn} \}vith it,
! B T T T . .:! . _ .
oo b, The LINE power switch should be OFF when
L) plugshis ciirds are removed or replaced, - .

Tt

115, Suppert Structure, | B
1-16, The Suppc;l’t structure provides mounting, protec- '
- A _ A R N , -tion, and cooling for power supplies and optional plug.
. ¢, 'When connecting terminal blocks of plug-in cards,  incards Ten slots are accessible from the rear of the in-. ./
a5 verjfy thatall lead wires are free from voltage sources, - Strument for insertion 0_'; option curds (see Figure 1-2), ./
+ 'i'u"i'“" i [ B :;]:!.“‘;; I,?.E T L N P A
ST L dy The leftrear panel (s viewed from the biassk of the - W1 "STF!!EIY lDE_lTIF_IIFATIOI,- :
fnstrument) and the shicjds within the instrument areat - /)18, ‘Attached to the Instrument [$ a serial number /
. GUARD potential, Check for voltages developed be- - ' plate, The serlal number is in the form; 0000A00000, It */ .
L. tween chassis and GUARD before recontiguring the in-.)"" 5 in two parts; the first four digits and the lener-lrethf/ '
G T ostrument, s U T AP . 'serial prefix, The prefix is the same for all [dentical in
Ry S e SRR RTINS SRS : R . struments; it changes only whep a change s made to the
St v b1 DESCRIPTION, S L L 1 ‘Instrument. The suffix, however, is assigned sequey! y
4o 1-B.:The 3498A provides extended capabilities for the  tinlly and is different for each instrument, The conte s,
u' L 3497A ‘Data Acquisition/Control Unit by furnishing  ©f this manual apply to instruments with the se i
. rdecoding circultry, power supplies, and a supiport striic. © numberprcnx(es)wlgsted under SERIAL NUMBE_RIS on i

. 7

1

S ture for optlonal plug-in cards (see Figure 1.1), .. = = the title page, T VN

T T siing Cireultry, ’i Bt | 113, ACCESSOMES SUPPLIED, s .
P ] putut » c“ C Ty o o i C : . B

/% 1-10, Decoding circiiliry allows the 3498A to perform ! . 1-20. Figure 1.3 shows the 3498A Extender, Inguard

L by uitilizing contro) signals generated in the 3!!971\. - (-hp-03438-61607) and Qutguard (-hp- 03498-51608) In-

e More specifically, the inguard and outguard portionsof .~ terfacing. Cables, Inguard and Outguard Interfacing /)
Vot , the 349')8'20”:';‘, as lsle'pnr'nte entitles whic:'l)aoare' con- Plugs (installed in the 2497A -hp- 8!20-318}5). Intercon-
" trolled respectively by the inguard ad outguard pro- ' Necting Analog Cable (-hp- 03498-61602), and, AC ~

- cessors in the 3497A, The control and data transfersare, ~ Power C°Fd_('hP' B120-1348). . /- - :

~taccomplistied -through two digital interfacing cables; .1 SR A L
", analog signals are transferred, via a stparate mnalog: 121, EQUIPMENT REQUIRED BUT NOT SUPPLIED.

.- "l “I T "élﬁleni i' . . ! ] - . I I . ., B T ' II' ’
ST - ' 122, 'The 3498A. Extender is intendid for operation in

" )I‘ . S o ! h ..: . . x i L _’ . ] . A 4
VR . 1-11. Ten slots are available for opﬁnnfu‘plug-in cards, conjunctioh with a.3497A Data Acquisition/Control
. ' For.analog caids, the centuryiand decade uddressifor  Unit, Refer to 3497A documentation fof instructions
© 07 each slot are jumper selectable, For digltal cards, the - Which control option cards, i S
:j' P . J B : .' ¢ S . ‘, . i3 . I- 1} i , K ) . ‘ Jj" [ ‘ : I'; 0 H’3498A E*lmd" ; :‘f
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1-26. Wlmnty Informntion, as prmmed in- the front
< of this manual, applies only to the 3498A'and nottothe .
, <.optlonl inmlled or lny other interconnectlng equip- . Vibration

Y 21. mmncmou ,

‘1-28. Theapeciﬂuuons. listed Inlelel I lretheper- AT ¥ Physical Paramaters: - .
lf:er::.::t:;.t:dm or llmlts lnlmt whlch lhis instm- !:" R sm: 42' 8mm 116,87 inche )wldo j
| -"Nom- A S Saos e e ho

: Orhcr .rpec(ﬂmﬂamfor rhepfu:-In options -, .| ~NetWeight: 20.4Kg (48 ibe). - =
- X meumd rmh llw mrmponding manual. oo . _.swppumwmmz ze.axntu nub

oo 349BABx,lendet .

A R

Genenal infpn;!htidn' | L

i ANALOG mnmcs _-5 o
TR lacounucmm

PR

L |7 INGUARD INTERFACE CABLE -

Pl
b
i

QUTGUARD INTERFACE -
IBLUECOVERNGI - (WHITE COVERING) -

P

. INTERFACING PLUGE
;- ITOBEINSTALLED IN 34874)

f: 1

— Flnmil. Amﬁuhppllﬁ.
121. :nmmm AVAII.AIlE. | ‘

\

|

i.':f
'1

Lo "1.24, For ease of mviclnz. extender bouds e rer——
nvn.ilnble forusewith the followlnx cards: :

| Enviroamentek

'l’nllo I8 !. lpdﬂulins.

R

Opersting Tochpmmro} )

Pl“l-iﬂcpﬁonclrdsn»..-hp-03497-67913 .| oo +EBeC |

tihg Tornpmmf_-:

(03498-66502)..»».n..-hp- 03498-61604 L "~40°C to +76°C

m.wmrv._. B RTR N

| \ ) H

Shock}

i

BBﬁm.H' 0°Cto GO'C

v N N -OpmllngPowu '
o o | Switch selection of 10ull!0!220)240\' :t 10’5,
48- eeH:, less than IBOVA. ;

306. " Muchalhlmwlwonuchnhiuddu b

. 10He to BBH: to 0 01 0 inch puk to-puk oucuulon / _’

20,7 20,8 nchas) doep l

:‘

o
f ,;<=:f;-“

H IRE [

i

1:3/14 o
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. 22, This section contains jnformatinr, concerning in-
_ ' staliation und interfacing for the 3498A only, Also in-
17 cluded are power and grounding requirements, installa-

1w don Instructions, Interfacing procedures and instruc. L

~y"tlons for packing and shipment, '/ °

L Installction of optional plugln cards s
1yl /- covered in the manual which correspondsto

N IL l"”l! - fha}?pﬂbﬂ-; sy

© 23, INITALINSPECTION.. . |
e 24, This instrument was carefully Inspected both -
0 -v mechanically and electrically before shipment; It should
- . 'be In perfect electrical order upon receipt. To confirm
¢ 44 ¢ this, the instrument shotld be inspected for physical’
L, o dhmage incurred in transit, IF: the” nstrument was
1oy demaged i transit, file a claim with the carrier, If there
"o . ls any damage or deficiency, see warranty infogmation
20 . given under general information at the beginni.ig of the
g R AL PR LU L ’
V' 26, POWEA REQUINEMENTE,
1 246 The Model 349BA can be operated from any power

ot . - ."e !"1 r

-« 48Hz to 66Hz single phase.’Power consumption
UL MBOVA, o T

2:7,'“&1&-;"&’%;_” DR

St 70 from the factory with the following switch settings and

':1’!-' ,._“ :-..; . y eﬂ.llﬂ e .- - N - .

:‘ 'f;? :!.i=. Ijngﬂvohjhéfizﬂv.i : . '  £' . :

‘ . - lm; [.25#’ - PRI )

...t Line voltage switch settings and fuse fype

o0 ‘may bedlfferent f the instrument s ordered
with special line voitage options. =~ .

P RN

N

‘behind the front panel ‘_(mee"ll?i;ure.‘2-‘1}r

B

. S R
3 ’ 3 Ky }vpl‘;m selection switches are located on a subpanel '

ST
* e i i

5100 210, Fuse type may be changed at the:fise holder
"+ located on the right rear panel of the Instrument (as-
-viewed from the back), IR _

4

¥

%\ source suppiying 100V, 120V, 220V, -mv_‘(uo%k .

L k:h

© O gecTIONN
. INSTALLATION

T

| WARNING | R
Line yoltage and guard voltage are accessible -
~ within the Instrument cabinet. Only service

" trained personnel are allowed access to nter-
- mal devices, | R -

b ) L

AVFFRETRIYY

_ECAUTIONS

. ’LLAAAAAAAA
i -y

Always verlfy that lire power is disconnected
before removing the fuse.w _

211, Pewwr Cable ad Groxnding Roguiromonts, 3-\_
"2-12.‘ To pi‘dtéct oﬁenlink;pcrsbnnel, the National

. propriate receptacle, groun
‘The type of power cable plug shipped with each instru-
- ., ment depends on the country of destination, Refer to
' Figure 2-2

"' "33, Factory Switch Settings, The 3498A Is shipped .

The Power Switch Bettings, The line |

A . R
Ny J 'il :

- plug configurations hvailable, ..

- Electrical Manufacturer’s Association (NEMA) recom-

mends that ‘t“c [nstrument. panel and. cabinet be

, Brounded, The Mode] 3498A |s equipped with a three-

conductor power cord which, when plugged into an ap-
ds the instrnment: cebinet,

for the part number of the power cable and

) Ty
LU LT 3

LINE VOLTAGE

- .SELECTOR SWITCHES

. Figure 21, Svbpanel Line Veltage Switches.
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© Model M98A ..

v Installation © . . _—
‘5_‘ . i '_"‘:"! o I . o : ’ Co ‘1 . . H
! ‘} " ™ ) ] T B
T a8 B! ' v 1oy S, v
oty o ' L . T
L ‘” \ .j|.. . !' . i ) ¥
: \‘. ) l/ . o n 4
b Y P . L o ! _ ALG*: BEY 101 1,5 EB-2480Y
D N T L 7 T RN GRS mUG? Ca2 V) ; LU DHCH 107 : :
D ' |oautierimiser || caman e e CAME’; HP 3)20-2008 CAREY: e §120-2)04
I TR 7Y XN “ \\ LA " mav 260V DAY PN
N TR b | oruRATION OPERATION : "
;.LiJ'I ' Vl"' ' ‘ . P o ]f‘ i
o : .
i i"
e
A ,;:" . iy . ‘ ) 2 } ; ‘ S |
L Py Hog T !
AR mkmiwhr.n: B O L L ‘ PLUG*; MIMA 0-$00 PLUGH: NEMA B-1BP
J 5, ':A-.l'k‘l"ilm.l . Cll!’th‘.lid-]?ﬂ? CARE*LHP B120-0008 CMI"”I:IG’I!'I
’ s - : Y .
SORMIMMN) SThe Purmibar showy har the phag 1 e kkn by Kderrtiter for the phug ordy, o
. e Yhe nuniber shown for the Cobin 10 s HP par pumber for b compiets cable including the phug. . : [
i Ly FVUL Noted for o by the Uniiod Siotes M Andrics ~ [
oy ~Figurs 2.2, Po'ver Cabiss, L
. ,. . .’:‘. .‘ . _. _. Ili-: ) '.J ) «lj-: ;‘ ] ] | j L . N } | :
213, OPERATING ENVIRONMENY, = = ., vides at least three inches of clearance at the rear and at -
L S S " least one frich for each side, Fallure to provide adequate

S § '\\ . . Pt
I8 Tompersture, _ : clearnce will result in excessive internul temperature,
| S e : -« reducing inssrument reliability, The clearances provided
- 215, The instrument may be operated in temperatures - :'by the plastic feet in bench stacking and the filler ytrip In
- from0°Cross°C. . o ' T o rack mowting allow air passage across the top upd bot- -
R LIS B ST - tom cabinet surfaces, - o B
‘ &'.";'iH.M’, L SRR & ;'1‘ : :_° g o . o L

PR ey ach T 2920 Option 908 (Rack Mount Kit) enables the 3498A .
2417, The instrument may be operated in environments -to be mounted in an equipment cablnet, The rack mount .

- with:humidity up to 95%. However, the Instrinjcnt.
~should be protected from temperature extremes’ w_hlch ‘

. cause condensation within the instrument, ¢ '
U2 CocllagFem,

" 219, The 3496A Is equipped With & ‘cooling fan and '

e filter:mounted forward on the left side panel (as seen
- from the front), The instrument should be installed so
- that air can freely circulate through it, The tilter for the

-cooling fan can be removed and then cleaned by
flushing with soapy water,. .~ ~

223, INTERFACING THE 34A. |

220, INSTAMATION,

" for the 3498A is an EIA standard width of 19inches, In- .

staliation instructions are included with the Rack Mount
Kit, Option 908 may be ordered from the nearest -hp-
Sales and Service Office under -hp- Part Number
s061-0078, - .0 L
i : ; S U

2.24, 2:taty Considorations.

225, The guarded portions of the 3498A are floating

with respect to chassis ground, The interconnecting in-

- guard cable, which has a blue covering, utilizes external = =

" - shielding and metal plug housings that are connected to ©

GUARD potential, The interfacing cables must be pro- '

perly installed between the 3498A and a 3497A (or = -
-another 3498A) and the safety covers must be In place =

o be_f?re external power Is applied to the instument,

' '2:21, The 3498A Is shipped With plastic feet and tilt
- -stand in place, ready for use as a bench instrument. The
 plastic feet -arc shaped 5o that the :3452A may be
~ mounted on ‘top of othe +hp- equipment. When
- operating the instnunent, choose/a location ‘that pro-

R : e _ S . '
J498A Extender .
‘ : t ii.}_ . ‘ iy I



_ the connector plugs and cables, pcrl‘orrn the l‘ollowins _

O TIOR Tt o
N

Model349lA IR r

R | WARNING I b :

Do nor caqnect two extender cables together

. 'as @ means of Increasing ithe distance be-
- .ween a 3498A and a 3497A (or another
- 3498A), The exposed metal connector plug
‘housings are at GUARD potential (up to

"1, 170V} and present a lethal shock ‘hazard! -

3, Only service trained personnel should !mer-
1fac¢ lhc 3498A o

¥ Tt

L

" 228, Cable |m|um.

‘ 227, su;u 349!1;. 'n.,ce cnbles and two connector
~ plugs are provided 'for. hiterfacing the 3498A o a
-3497A, The two connectors with their pigtail plugs re-

quire that the Inguard and Outguard Controllers in the
3497A be removed to factlitate installation, To install

prowdun'

" &, Verify that Ill power ls diwonnected from the ln—

o mumenll.

b, On the Ouuund Conlroller of the 3497A (ocated

on the right rear of the instrument us seen from the.
blck). Yoosen the two retaining fasteners and removz the

N membly “'lnl the plnstlc le!frins

!i (,s'
i
Ly i‘

R
RS v

mllneonnectorplusinluplm . .

lé

d. The pl;tlll DIP plug should be installed into the -

the instrument).

. 2-28, Multiple
‘added to a 3497A, the interface connections must be
"~ made from each successive extender to n previously con- -

ln;unlﬁoh

& Repllce the membly and secure lhe fmeners.

f,Ina slmilnr fashion, install the rcmainins connec-
tor in the lnguud Controller (locuted on the left renr of

! !

g. Connect the cable with the blue coverins between
the inguard portion of the 3497A and the inguard por-.

- tion of the 3498A (i.e. left side of the 3497A to the Jeft
~ side of the 3498A), Then use the cable with'the white

covering to connect the out;uud portion of the two in-
struments tonethcr. P _

‘hy Loosen the termlnnl caps on the inguard lnllos
common bus (located next to the inguard fnterface plug
on both instruments) and securely fasten the analog -
common interfu’ce cable between the two instruments.

i. The instruments are now interfaced and should be
ready for insesiion or reoonnection of option cards, .

3498A%, When additional 3498A’s are

nected extender, In this manner, the instruments may be
*‘daisy chained"” until the maximum permitted number
of 3498A’s are interfaced to;ether (see 3497A Opemlng
and Servioe Manual),

"m 3497A must have only oné I498A

P

" directly connected (o i1} a 3498A may havea - -

' 34974 or two 3498A’s connected directly o
it, This .is necessary because of the re-

extu socket £)2) provlded on the printed circuit board,

qufmmm Jor safety cover im!allarlon.

’

P | 3498Athenda}
\;}_" ) ' : R . 2'3

i

' R
o

T



Installation
220, STORAGE AND su’um_tur.
240, mlmum.

i

virohments withln the fol owing llmiu.

Tempffﬂunnnnnpu"wuc to +75°C
Humiduynpbnnnn-ntnnUp to 957.

"l‘he instrumcnl shou[d also be pmtected from extreme
changes in temperature which cause condensation

wilhin the ubiﬂeto ':! - .‘;
232- 'M". : ‘ ‘\%\: }1
2-33 Oﬂ;{nl P Conlliners and mlterills ‘

jdentical to those
.available through Hewlett-Packard offices, If the In-

in factory packaging arc

o Madel-a4‘9sA"

L N - 7-’”1

‘strument {3 belng rejurned to Hewlest-Fackard for ser- -

‘vicing, attach a 'tag indicating the type of service re- -

‘quired, return address, model number, and full serial
number, Also, mark the container FRAGILE to ensure

carefu) handling. In any correspondence, referto thefn- -

st‘mment by model number and full mill number. o

234, Other Pneh;h; The following general Instruc-
‘tions should be used for n'.plckuinn wilh commercinlly
lvﬂhble mnerhln e |

i i : \
J lv .
. ' ¥ e.‘
i i SRR Y
i 1 5 fi
. o by :
. t 1 i
[ ) [T 17
b g st
. . !
: . yo 1, !
SR . - <
. vt - ! ! .
R *,’ f ‘
Lo Ty RS ) . L
T S Sy
ST i'l.- oL g [
- ‘ h . [ g ytoa
cied, . ; } . o .
3498A Extender . | ! i, j »
Ve T : E
ik I
AN A N\ R R

n. Wrnp the instrument In heayy paper or plnstlc (if 1,

_ shipping to a Hewlett-Packard office or service center,
. ~* attach & tag indiczting the type of service required, the

. retum address, 'the model numbcr, and the full scrlnl
2-3[. The imlrument may be stored or shlpped ln en- \, number). e - 1 ;

. “¥

4

\ b Use a strong shipping contalner, - A double wall’ oy

cnrton made of 350 pound test rr.atcrlal is adequate,

c. Use a lnyer of shock-absorbing mnlerinl 70 to

100mm (3 to 4 inches) thick around all sides of the in-
strument to provide firm- cushlonlng and to prevent

movement fnside of the container, Protect the front

pll‘lel \Vith derd» S 1 !

d Seal the shipping contniner secureiy. _

e Muk shippins contliner FRAGILE to ensure

weful hlndllns.

f, In'sny oorrespnndcnce. refer to the lnstrument by _

model numl'-cr nnd full serlll pumber,

o | WARNING l

The Model 349&4 is not intended for our-
~ door use. Do not expose it to rain or ex-
mslve molrmre.




’J r : :
"Only persorrel with a knowledge of elec-
< tronle circuitry shonld instali, reconfigtire,
or imake repalrs o this instrument,

1




33, COMMAND CONSIDERATIONS,
g Dlllul Intorrupt. |

" ’ ‘L

3 |. mmunucnnu.

5.2, The 349BA. operates with those 3497A mninframe
instructions that access optional plug-in cards with ad-

~ dresses or slot numbers which are preset in the extender,

For the operator or programmer, the 349BA requires no

. additional programming steps or coding to establish
‘communication; it only extends the 3497A’s plug-in

capabllity, There are, however, some commands which
merit special attention when the 3498A s used,

3-5. Di;lul interrupt fs: ot nvnlllble ror Digital lnput

- cards (Optlon 50) when they are lnserted into a 349BA. _
¥ 3 uu-mnuu Blet Nuwbors, '

37, Slot numbm 5 through 9 do pot exiut for digitaljf; ‘
cards, ‘It is important, therefore, to write programs
- which exclude these slots to avoid syntax errors or in-

‘ ndvenentw:m to Bn improper slo:, '

| -‘u l'mu 0. |
-9. When multiple extendm are interfaccd to a

3497A, any of the [nterconnected instruments may set
: the Rower—on (P-ON) bit in 'the SRQ register, If the

A

witch on the 3497A HP-IB address selector js set

,' a 'to OFF, then the power-on interrupt capability in all
~.connected " extenders Is also disabled (see 3497A
_mnnull)

:)

B X1 uonirvuus EXT!IIIII Annnzssss.

3 1. Flmn Aiinu sntim.

S 3. 12, The 349BA ls shipped from ic rnctoryconnsured
. for analog addresses 100 through

. from 10 through '19. If more than one 3498A js used

: with;a' 3497A, address and slot number modification.

oowill be ‘required for the additional units, . ! :

‘ ‘3'3 nﬁhll‘ul ﬁn Anlil Mdmuo (Opthnl l(l -

299 and slot numbers

' '3-14. .lumpm for modifying the annlog addresses are - .
located on the Power Supply-Inguard Decoder board, .

Thls bonrd is locmd behind the front pnnel. _

[
;“;.\‘I“ -:-T.

. SECTION NI
~ CPERATION

T

3. I5. Each slot conuins two decndes; each decade may

have. any : decade address from O through 999,

Therefore, it s possible for all twenty decades (ten slals)

:io be fonﬁgured to have the same ten channe} ad-
resses '

NO'I‘E

The 34974 ‘may also be configured in the
same manner as the 3498A (see 3497A

manual), - | _
rwmlus I

The sh!eld placed over the Power Supplv

‘Inguard Decoder is at GUARD potentlal fup

“to 170V). Only service irained personnel,

- who are aware of the dangers involved

~ (lethal shock hazard, Jire, etc,), should per-

,go;r;rAmalntenanu or modtﬂmtions to lhe
498A, :

316, Proeedun. Perform the following procedure ro
" .change mn!oz addresses: S

" a Verify that all‘power is disconnected from the
3498A, | _
!
b, Loosen the fastencr_ on the front plnel nnd swing

| the pmel outward,

" ¢ Remove the screws retaining the shield over the i

Power Supply-Ingiard decoder circuit board
(03498-66501) and then removye thc shleld

d. Locate the CEN’I‘URY nnd DECADE modiﬂcn-

~ tion Jumpers on the circuit board, .

e Using the rollowins exnmples asa gulde, modify |
- the analog addresses nccording to your néeds, Thismay -
*‘require cutting and/or soldering jumpers to achteve the

proper configuration, When finished, replace the shield
and secure the front panel, . . :

TYYVYYITYY

JCAUTIONS
Do no; subjecr the cfrcu!r board ro elec-
trostatic  discharge. - Use. clean handling| |
technigues to avold degradation of analog
impedances, Verify that the circult board is-
 properly cleaned after soldering (ﬂuxand ex-
' _cessmidua! Solder), .

3-198A Extender '
31

In
)




"Opemihn R

_'Eumplel;

g 'The 3498A hls lnnlon lddresses 300 to 499 (deudes m
- not modiﬁed and are thereforc not shown), :

0011 2233 4 4;":
A BABABABAB,

e e e . e o‘ °* o
0 1 2.3 4356 7 8 9
camunwmnanss'

0 x'z"s

cermnw ADDRBSS |

| Bnmple z f
Decades A and B of slot 0 (lemnon slot) hlye lddmm
y _~lhoWn)

0.0 1L 223 3 4 4
A'BABABABAB
- /Q L) o‘]'u,io ’
123456789

CENTURY ADDRESS -

01 1 223 3 4
BABABAGBA

o-bl-i.u_ ‘4 &
102 3. 4.5 67 8
"/ DECADE ADDRESS

© e—bm a

}

o 3498A Exlender

3 I?. chulu 'I’ln llnt nulmﬂm,

.. 980 - 999 (second CENTURY and DF.[CADE not -

- . Example: To chlnse the benlnnins uddress of the nlols

Model 3498A

318, Plug- in options, whlch use slot numbm as part ol‘

_the command structure,’ aré controlled through the

outguard portion of the instrument, Slot configuration * '
jumpers for extenders are located on the Ouiguard = '
Decoder circuit board (located behind the rear right

panel of the instrument as seen from the blck)

The s!ot conﬂgumrlon numbers of edch
J498A must be unigue. If two extenders have _
the some slot numbers, spurious data may

_ =r¢.mlr Jrom outguard opeml!om. :

3-19, Procedure. To modify the slot deaisnnlions. per-

form the rollowins procedure; -

a. Verify that all pewer sources are dlmonncmd
from the 3498A,

b, On the right rear panel (u seen from the back),

loosen the two retalning fastencrs and then remove the
%Outsuud Decoder, ;

t . ‘;'

c Locute the box lddress ulector jumper bloclr. on

the printed circuit board,

‘d, The equation for determinlns the lddreu of lhe :
cxtender is:* :

Beﬂnnlns Slot Address = [8 (A + 2B + 4C)l x 10

; : NOTE
A jumper In place is equal toa one ﬂ) fn Me

-eguation,
to 20 (i.e. slots l\'lillble are 20-29) cut jumper A,
[8 (0+2+4)lx!0 L

e, After modifications have been made, replace the
Ontguud Decoder and secure the: futeners berorc | s

- power is lpplied to the instrumenl.

*Only the first digit of!l decade address can be modified,




©seeTONW.
PERFORMANCE TEST .

- Not Applicable S o .

. 3498A Extender -
o 41/




'SECTION V

" ADJUSTMENTS

51 WTODUCTION, '

- 5.2, This section describes the adjustments rcqulrcd to.
return the 3498A to peak performnnce when repairs

have been made.
5-3, TEST PIIIIT Alll ANUBM!IT I.lchTI(lls

" 54, Test point nnd adjustment loclrionr are rupplled as

an assembly locator (wee Figure 5-1). Most test points

- and adjustments are mnde wlth the front panel SWUNg
) Outwll'd» _

- 55, SAFETY cousunmrlolr.

J

5-6, This section contains wnminss aiid cautions lhlr
..~ must be followed for your protectlon and to avoid
, ‘dnmueto the instrument,

5 | WARNING l

" Malntenance described hereln Is performed
" with power supplied to the instrument and
_protective covers removed, Such malnten-
" anee showld be performed only by personnel
. Who are aware of the hazards invoived (for
E e.mmp!e, ﬂn and ¢l¢_cmcal shock), -

oy SR
B - QIYYYYYYYYY

:';-_i‘i;l"s.i'.l‘ Do C 'CAU"ONI . . !

' ; ¢ ', . AR '»

Alwn_v.r turn uu 4584 LINE switch fo OFF f

, - and :remove all ‘ofker sources af- power
" before removing or np!cdns printed circult
- assemblies, o

B 7 .rurnuocoum nrrrnrucr mumrur.

‘—8. Thermocouple measurements can be 1o more ac-' ' -

curate than the supplied referenced vultue. lhml‘ore,

'_follow the procedure weml!y.
B l. Immunr I'upmﬂu. -

_ 5-l0 The lhermocouple refcrence sopply Is located on
the ‘Power Supply-Inguard 'Decoder circuit board
':‘[lrind the front pmel. Perform the l‘ollowins pro- _
L UICF '

'} Dlsconnect all external connector cards and signnl |
“lines from the rear of lhe instrument (line power mny re-
main connected) _ _

.'\ ..

I |mmuo )

i

Components on portions of the Power
Suppl -Inguard -~ Decoder printed clrcuit

are at GUARD potential and not at -
gmund and may represent a. lerhal shock

hazard, }

b, Verify that the LINE switch is OFF,

¢, Open the front panel by unscrewing the captive

" fastener counter-clockwise untll it is free, Swing the

-pnnel outward until It is perpcndlculnr to the t‘rame. ]

C
S |\mulue|

The pawer supply shield is at GUARD 1
poteniial (up o 170V} and may nprmnr a -
lethal shock ﬁaznrdl

d, Remove the powcr supply rhicld by unscrewlng the
two retalining screws; :

‘¢ The instr}lmen/t is now yeady for the ndjurlmnt
prooedure. Vo _ §

i " Adjutnur l'nu(m.
. 5-12. Rwommended thipmmt:

_ Voltmeter; +hp- 3455A !
! Compllible test leads

5-13, Perform rhe followinz steps; | . v

R, Urins Figure S-lasa auide connect the voltmeter
bctween TC GND and -6.9V test points. Insrall -4,

b, Turn lhe 3498A LINE swilch to ON, -

[N Record lhe vollmcrer reading

d. Use Table 5-1 and the voltage rocorded in step cto

 determine lhe approprinte jumpers to cut (.l I rhroush

).

‘¢, Reconnect. rhc volimeter poslt[ve lead to the -8V

~ test point, 7

fl. Adjust R19 for a vollmeter reading of ~B,0000
0 ISp

3498A Extender
5-1

1




Adluumems o o N Model 3498A

1
2 l» Set the 3498A LINE swltch to OFF. disconnectthe i h, This complctes the thermocouple referencc adjuste
" volimeter, replace the power supply sh. eld, and close ment, \ -
‘and fasten the from pmel. : : - | : .

i

I
|

Yoble E-1, Voltage Jimper Carrolations,

R Vokage Al ~8.3Y Yoot Peiat
Lo : e | e (M n|an

_ 8,02 0,0850 ‘
. . 8.8880 | 86,7424 X
S _ 86,7428 | 67045
87048 | 68,8324

: 8,825 | o,8888

. o _ e.az27? 8,0657
S ;o 60868 | 7.0012
N R . 70018 17,0343
| ‘ 70344 | 7.0883

e
—4

b 4
b4

x
HKHHX

WHIHI  JCICHH

x>
HIHH

om21r 1 719474
. L | 7»‘47‘- ' 7»‘7,6
L iy | 7ieee

. i s ! 1LY 7,2180

x

NOMW K M W X

*Cutiumper marked by ",

I;i o .' ) | : '.-". ‘ : fh

:; :-. | | .- , o +H4E] .+
- o : <o : :

iy g

. ‘\ ’1‘4 .



i

n. mmunucmn. SN
6-2. This section contnins inl‘ormntion for orderinx
- replacement parts for the Mode} 3498A onlr » Table 6-3
lists parts in alphanumeric order of their reference
- designators and (ndicates :the description, Hewlett-

Packard part number of each part, together with any

nppllnble note:. and provides the I‘ollowins:

[N Toul qulnmy used In the insimmcnt (Quy col-:

" umn), The total quantity of a part s given the first tlme
lhe part number appears, -

b, Ducr!ption of the plrt» (See List of Abbre\nnlions
in Table 6-1,)

N ’l‘yplul munuruturer of the plrt ls [ nmu;n_

code. (See 'l‘nble 6-2 for list of mmufmuren.)
d Mnnuuctum s part numoer.

6—3. Mimllnnenus parts are listed in Table 6-3 follow-

e

. Ing their respective assemblies, General miscellaneous

plm are llued at the. conclullon of Teble 6.3, . "

=,;!l._. e p '

ml- [ B I. lIn of Abbraviations,

. SECTIONWI
REPLACEABLE PARTS

_ 84, ORDERING INFORMATION,

6-5, To obtain replacement parts, address order orin-
gulry o your Jocal Hewlett-Packard Field Office, (See

ppendix A for list of office Jocations,) Identify parts
by their Hewlett-Packard part numbers, Include instru-
ment model and serfal number} board reviston letter and
serial pumber,

'8:8, NON-LISTED PARTS,
6-7. 'To obtain o pari that j5 not listed, Include;

!

&, Instrument model number,

b, Instrument serial number, :

¢ Description of the part, _

d, Function and locatinn of the part, . \

u.mmmv PANTS,

69, Items rnlrked by A dluer (1) in the reference
designator column are availnble only for repair and ser-
vine of Hewle!l-l’uklrd lnatnlmenu. !

\,

§

”h\,bn bun;n»,hkn)ns nn”‘
BEPsERRbRaRRa R RLRR
R bbvbrorsrenpbpprns. nn»nmﬂ

;n“nnwh)» HYS AL Ld]

”»hv Wl aeravrreass

cnnn-npn,n T Y ncd
BBy i'svnshrapprrrrpronberrrae CINROE
FOESERRRRISREarrab b o s EOEIANL
B, L sibbabpirbarbarrrs rr i FRRBN
L A )
-] BB L es e iri s e e ) EOARSCEIN

. 1, -
Mpnnnunnunn n.nM"

s e b pns iy ey niiepiln Sekie g

Tnnn nn.nn“ﬂ.ﬂm

R T T R
»a. PANpEIENS vEbsrrilan

is » JO*+D

m!:
N L

HEee .um..,...h-ulnwﬂp-m
IS » m
FEYERIbERERRRR bRy ...,.W .
SERRSRESLbRbEEs un-nnwm_

m b brresrnboss shiamtid o 100N g
OO T I 1} T

l- PR RN EER N Eb b rreerbb - pp bk AN

NNy

I m
M nnnb oy nlu‘
HESTECONRION
abakEa

lib’)".l"'b?l}’ *
PREELEREES e nnnnnum my.

S pERRbERIRRREVRER .....m.,.lnnl
&J Mol * Yuct rmnaates
L .......m.mﬁ

cqrrer

shrrerssmugiiity » 40 P8 hariy

prhEa
M nnnn»lyunnnnpnm‘g [ e u;»m“ll"'.m
m»;nunnnnnnnn N IR sipr <3 s anal hom

ool b
+ » bCEng

"”n.?“

- . u»unnnnnlﬂmlﬁ

: [ rterotitd
PR kbbb prrntr b rby r phoh bo-piek

mum...,.x. ape -mwnm»'- I TR T Io Ty "
irws iu-—unarﬂb-ui T, bssainriabsany ot poukiy Wepwr

Mo mmu-m-’m l.- srraaabyreuy) R pels g Peew
». TRl e
Lha o sharrerRbEbyy bt
ﬂj»unnnnunn. + b doride

PR R R bR bRa bbbz a b b )y st HOGE

FARb R bsEs ksl brbarrbbe s s NNRIACE
R e LTI ..m.ttm
m»..nmm
ARy
B

L] L T AT Y ee
’.3‘.‘..'
m" abpibe nnm

LI VR RREbpas bR RRRIY um-l
Whasebbndrbrrbbonbbioeprronsiysssiiith
-y, u.-......m»-v“‘mm
WL hah ke babs b eansybays) WOHOV
lﬂn& S bErbbinabanhiash i WiBa

be EpRereEasrbiae
Bovirrsinasipiiedsnrm? n.nM '
PERSIERRR A RN R RS
OR pivrinpies Charersbres -
Proerbarrbobrsdrarresrnsrabiess ool -
PRuirraibrserbrisarhsbres, Bcotmperstsl
aninn-nn-u..nn;mrw
sersarresnrhy o puentannsl 1017 fupse

A nm
B NN PN R YY)

. iy pary ol
[ d A T T T TR 3

PRI R R R iR R bR A b ) bE
PEsrabhbenbarrrrbarrbani

m I P""'""'
LS )
¥ brlw” ;

e s».....ﬂ ' u Vearrabisarbey mu ;....,_. T I ..u.
e, s aprpresanss )"w h.“” sikbags .mﬂ. '5“‘r Phasabbad s p-pu— )w, + » el
P g.... ApneapereraireiiE nt ulun. AT T L SN ) m...._.... [T NN o ek bsaeads m wmnuhmq .
L R L TR Py SRR Waasie Sarrreanie. n»., o ,.nln PYERRs yehst Bhewn [pir Moy b
Sl P e | reeeen » . Aonsbmpaniz} » In..wna : ;o ..m,.».uuuuhn m
’ fr o asaAreRsIEIELIRIIYLR =, AL e bersen st KRR T
u';.n;.nnnunnnn-u + entiond AR n»pn. Vavessdanibae l m ety Ty ,mu . :
ParEbERI R AR bR bR ErR) .nm-r T T S P LI TN ;@ Dupani iy Nempus
. ) .
. : s Dem—— : : ‘ .
I T P T TSRO nu—-ﬁ &..&....“.. ...... et L L T R L LN T I | T OO TR v, W Fevey
i shhbabnpdhrasphabnriifh o i R Y S -vn-u\m [ TR I L Ferbaeay oy Uirairssvivinnrs n by no. 1 Pt
- Tnnu'nnnnub phanyrid s hncv W bereaiierasiniars. Intgmad oot MR, uh0 0 , n.;n..”nnlulndl Yoisrres mblt
00 u»h erreeied s vl L R L T O I | e N T S R AR . et W. Fevibrabyoa -n L T el
Y Cebaryarra L1 Frsab sy gowa b bikia s s h e, Y g srversrvsarriaanarrbrersrnas s R Kiiyuas Veraas ..np..-...»u..hdﬂ}
h,\,.t,,,.... Cerrearbins ..ﬂn L T " Vieakdrr ke rrertse s hinilneme P‘; Phrerks n.. NI
P O P ") LR DN N e R L A TWosorsor bpvrnirertanian beard Frvbpe hrar i brsyee
T T T Y T TR Mmm WP by e achaed pan . T, [N ‘s ...,,.,..,,..,,,.,.xmw
”4"””‘”’-""””"“l‘””” Posicinnsiprrsnnens verrarenp s piug YR, cebr + o i0M pant P R 1wy
, Lt .
v [
- i | ; . !
\

! | B | T
. | 3498A Extender
6l



Model 498A

M58A Extender

" Taxns (natr, Inc. Bsmlcond Compm Dlv.

RCA Coyp, Bojid State Dy, -
atorols Samiconductor Produats
hco Plaatie Co,
Fllmhlld chiconduatnr biv,
peolElectra
otplno Glass Works [Bndford)
u onl Se leonduntor Coip,
owlstt-Pac lrd Co, Corporsts Hq.

. Gprague Elactri Co,

s Ltteltuse Inc,

1 Dallew, TX 75222
‘Bomsnville, NJ CBB78

Phosnin, AZ 85082
Chicego, IL BOB4N
Mountain View, CA 84042
Minera! Wells, TX 78087
Bradiord, PA 18701,

. 8ania Cisrs, CA  BEOBY
. Palo Alto, CA  B4304

North Adams, MA 01247

Des Pialnes, 1. 800186

' | Iieplnceablé Paris S
i : / Tahie "’r' Code List of HanlMUuri,
t : .
Schuner AGH Luzen, !
BTE Bvlv-nln Ministurs Lt Prod, Hlllnhmn, NH 03244
Upliad Chemlcon ine,
Alien-Bradlay Co, Milwaukee, W B3204
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Tabls 6-3, ﬂlpllmhln Parts (cont'd).
B""”"“ A ACAR T R Description -~ [ MIr 1 MftPnrt Number @
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"'; '.T oanQ'o } ' :
8-2, The| Service Soction contalms Information ' for
tiolbleshiooting the 3498A, In addition to schematics
and component Jocators, procedures are provided to aid

12 diagnising a problam to a portion of & cirenlt board,
For structural damage to the Instrument cabinet, see

;:-mls phris and exFlo‘ded chasals views j» Repleceable

Parts, Stctlon VI of this manual,
03, SAFETY CONBIDEMATIONS,

B4, Service on thr,3455A Is performed with the option

cands reraoved from the instrument and all inputs and
lnlerfu_dlra cables disconnected, } s

b [ wasming '

mf.mu Inp\urs‘ may comtaln voltages as

. -?m. 83 170V, Verlfy that all power sources

exve)¥ LINE power) are disconnected from

- SECTION Vil
SRR  SERVICE =

N | Lwamuo )

Service described herein is performed with
power supplied to the instrument and rotec-
- Hve covers removed, Service should be per-
Jormed by trained persopps! who are aware
of the huzards involved (for example, JSire

» and electrical shock), .

fcaUnions

FTYYITVRYN

Always turn the 34984 LINE switck o OFF
before removing or replacing any of tye
printed circuit assemblies, Do not sibject the
clreuft boards 1o electrostalc discharge,
'Always use clean handling technigues,
."n clﬁc"ff n"cn"HU.- \Iii 4 -.is s .
8-6, The 3498A decodes information from the 3497A 1o
operate ontional plug-in assemblles, These circults and
thelr power supplies aic rontained on two circuit

the Inttrument before performing any ser- ~ "boards; & thizd circult board serves as the back plane
V":\IW"ME » (mothe board) for plug-in assemblies (see Figure 8.1),
gl 'r.s" o ' ' AL [
B L EEE o
U | R 1 S LY s == b
_— Vi) : 1
, |' i - il
=/ = .
| e = e [ |
. BEPEIR [ — ; P l I @ "”g
R [ Ry i — . B L .
B INGUARD k o
: o R : iFLDQTINGI .y R ‘
. - . LI Y] bnbnbtb‘pbb»l»bt »»h»nubnnpn»nn»»u» -»h»ntnn-b_p Phpbpp LSl A LI TN THTY SAYe
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&7, 'lilﬂlt]llri Mn

:8-8, 'l‘he Ouisuud"m:]:oder (A2 board) is located inthe

right rear poriion of the instsument (as sesn from the
,brek), The decoding: circuits are referenced

dependently of the inguard circuits (see A2 schematic),

8.5, 'There are four somewhat individual Punctions on '

the board: |

#, Power Detection Circuits,

by Reglster Address Circults,

¢, Slot Address Circuits, . -

d, Box Address and Data Read/Write, Circuits,

110, Powsr Detsetion Chreats,
8-11, The integrated circult US with iis associated com-

ponents form the power detection circuitry,

8-12; Turs-ow, On turn-on, C6 and the network com-
rised of RS, RB, and RY establish a RC time constant
hich determines a time of 35 masec to charge the

ccpacitor from 0 Yolts to 3 Volts, At 3 Volis (alo

~ established on the Inyerting input of UBA and UBB), the
- outpuis of the op-amps switch from a TTL Jogic low tc

i

[

- capacitors In the Jogic circuitry), The output from UBC

e

!

© detectlon circultry), -

a TTL logle high (note pull-up resisiors RP1 and R4),

The time of 35 msec allows the power supplles fo reach .

%n onal oulput levels during the period in, which
T is held 'ow, Notice thatRESET goes to the out-
guard option cards and LP goes 1o the 3497A, This;js

the signal that sets a bit in the SRQ register (when It is,
~ enablec by the P-ON switch on the HP-1B address selec-

tor of the 497A), -

rupted  sfier turn-on, comparator UBC senses the
decrease of the raw +6,4Y supply in relation to the
+ 5V supply (note that the 3V supply stays at a high
voltage for a longer. period of time, due to the filier .

decreases the voltage across capacitor C6, simulating »-
turn-on condition, A : )

814, Bogistor Addyoss Clreaits,

8-15, Register address data is buffered from the inter-
face cable by U4A, B, C and UG; the data is subsequent-
Jy decoded In each of the option cards. Note that U4D
acts as & low trie NOR gate for the signal (se,,
RESET Is derived from the 3497A or from the power

818, Slot Addraes Chrenlts.
8-17, 'The slots in the 3498A are enabled by thr outputs
‘from UL, Ul s u } of 10 decoder which utilizes BCD

dats on the input lines EA3 through EA6, Note that the
daia here is high true and the slot enabling data Is Jow

true, U3 is used to buffer the interface cable which has

__ térmlngllon; determined by RP2, :

54981\ Extender

B2

to system -~
ground (also chassis ground) and operate entirely fn- -

Model 3498A

510, Bax Addross and Data ReakWrite,

B~19, The decade value of the slop nddresses are deter-
mined by the jumper conflguration jn the BOX AD-
DRESS DECODER, A Jow (Jjumper installed) signal Is
exclusive *'OR’ed" with the corresponding address In-

ot line} a low fnput results n a Jow output from U2,
- USA ncts s a low true *NAND", therefore if all linruts :
8

maich the Jumper configuration and EXT READ Js jow
% high output from USA will signal that an external rea
from this J49BA }5 béing regiiested, U6 inveris the signal

* and drives all ouignard option ca-4 command buffers ns
- well as the ‘bi-directional buffer U7, Note that :the
default direction of U7 [s to take data from the interface -
cable and transmit it to the option cards, Even though

the data is available o all slot Jocatjons, the
BEGR’WETTTB command must be true before data wil be 7

“accepted by any one designated slots B

820, The Ingusrd Decoder,

821, Eight data lines are buffered from the interface
~ cable by U18 and provide data for two BCD digits, One

digit determines the decade analog address (DC@ -DC3);

- the other digit determines the century analog address
~'(CEA - CE3), UB - Ul are one of ten decoders which

have outputs used for address selection Jumper boxes J

through 4). The decoders continually output data even :

while analog addresses are being changed, For a decade

to be activated (oatput to a siot), » decade and & century .

logic low signal must be recelved by an OR" gale in
the group comprised of U2 - UI6, Note that these

YOR” gates function Jogically as & "LOW TRUE .
AND", If so desired, the jumpers may be set such that -

;7 &, any output can have &'decade address in the range of 0

813, Power litimﬁﬁﬂ&"l‘lﬂ-oh. If power Is’ihiep;!

through 999, The units portion of the analog address
(UN8:- UN2) and the board command bulfer latch in-
struction (L-LATCH) are buffered from the interface

cable by UL7,. Note that these commands are Elrlmmit-

ted to the slot s high true commands,

822, Ontgeard Powsr Supply.
8-23, The 'ouu'un’rd supply provides +5V for the

Outguard * Decoder and outguard opiions, Also

*  avallable to the Outguard Decoder fs ++6,4V Raw
(unregulated) which is used for power failure detection,

8-24, The main ﬁlier cnpuitors C},C2,and C3; diodes

" CRI!, CR2, and CR3; and pass transistor Q1 tire located '

other components are jocal

on the sub-chassis next to th:dpower transformer T1, All
boerd, -

i

825, Volu';é Sense Circult, Voltage sense Js deter-
mined by components U7, R6, R7, and RB, A current
source in U7 plus a zener diode establish 7,16V at pin 6,

* A resistor network provided by R8 and R7 reduces this

voltage to +5Y which [s bsed »3 an input to the nop-

inverting input of an op-amp, The inveriing port of the

I .

on the A (03498-66501)




 ModdMseA ’

np-nmp senses lhe outpht voltnse of the supply nnd

causes & correctiun v7 jiage to drive current source AIQ)

~ and ultimately the pass iransistor QI (mounted on the

chmls). |

825, Clmnl Ben: » Clrcult, Foldblck current protec-

* tion ‘is determined by the voltage developed across

resistors R12 and R13, This differentinl voltage Is scaled

by R11 and RS such that & drop of approximately ,28Y =

(eorrupondins fo a current of about 5A) will cause
ator UI9A to output a low voltege (<1V) for-
biasing CR7 and turning off A1Q) and pass tran-

) | mtor QI (mounted on chassis),

821, Ingeard Powse Supplies.

528, Inguard supplies are isolated from outguard nip-
plies through the transformer secondary windings, All -
* supplies are regulated by three terminal integrated cir-

cult devices, Jumpers may be removed to isolate a pp-

. lyfrom iu load,

. ’l‘ler.omuple
" _has a ~6,9V reference, derived from rzener CR32, ap-
~ - plied to"the non-inveriing input, The output drives a
~ - .i¥olinge sorce Q2 such th, - the voltage obtained from
. resistor divider nctwork, comprised of R20 and one or

Reference Circult, Op-amp Us

‘moye of reaistors R14 - R19 [n parallel with R3S, pro-
'vides'—6,9V at the Inverting Input, The —8Y reference

. is calibrated by opening s combination of jumpersinthe .
o l‘eadbnck mlunu; network md by uljustln; RI9.
i m. Tmmsunnmc |
MI. Im?npmﬂu o
832, Prepare the 3498A for tmubluhooﬁn; n
fouowh' ii .. 4
. a, Disconnect all power uourm from the opllon
- _'-wdsmdthelnnmmmt., T
b Remove all cuds :nd inmeonnealn;

" cables between the 3497A and the 3SBA.
Opeu the front panel and removv. lhe power lupply _

. d. ForOut:uudDoeodertrouhluhuollns locuetlxe -
- ribbon cable connected *o the JeRt side of the mother

_board (aext to the cooling fan), Disconnect this cable

. and connect |n its place.
‘ troubluhooﬂn: (actually it’s a cable simllur to lhe one

the extender cable used for
hlnmlledlnthelmtmment). NS

Rﬂno\re the Out;uud Decoder. (rl;ht rear of in
nmment a3 seen from lhe blck) lnd connect itto lhe ex-,

wnder uble.

U The lnumment may now be reoonnected to LINE .
- power for troubluhooﬁn; purposes. . .

'l 33, Troublsshosting tqk clrulb,

834, The loglc In the 3498A can be :mubicaho: ona .
static basis; that is, there are no edge triggered devipes

Y LidAdiddid

>CAUTIONS

L
AYEVETTYYW ' .r;

‘Turn Instrument LINE .swftch to
instaliing amund laads, L

RIEY

requiring dynamic loglc level changes, Where combink:. N
tional logic inputs are used (decoders, for example), clip "+,

leads can be utilized to ground the ap

resistor (approximately 2 Kohms) and a ¢
grounding, can induce loglc chenges; a volimeter may
be used to monitor the results; Or, if available, a logle

pulser probe and a logic read out probe may be used o

troubleshoot » mujomy of lhc circultry.
(5] 8 Tmilubutln 'l'il Pm Supplies,
8-36, Powcr lupplies nuy be nrviced by cnnVenllonn!_

means, An oscilloscope and/or a multimeter can pro-
vide all the neeuury indluuom required, '©

| MT. m‘d lmlu !qulplm.

: _8-38. To avold unnecessary disassembly of the instru-
ment and to maximize troubleshooting effectiveness,

Hewlett-Packard recommends that the followinx equip-

© ment lnd tmubluhoollu alds be considered: .

s needed for Ul and the box address decoding circultry

U2, U3, US, sad U6, For these circults, use jumpers to -

mund the uppropriate pins of U3 according to Table
8-1, Then pick any one of the grounded leads, discon-
nect it from ground and pulse that point with a Logic
Pulser (or momentarilly reground leld) whlle monltor-
ing the dui;nnted output, , _

~ Example lt
' To veriry thlt the box address s lo and to turn buffer

U7 around (such that the 3498A s writing data out),
ground B:m 11, 13, 15, and 17 of U3, Pin 14 of U6
“should become a logic low; disconnecting any
g:hunded lml should atlow this point to lo toa la;ic

'8+3

349BA Extender

ropriste datn -

lines, For other types of loglc debu .b.lml rup e
p or

~ Anaoll.l-p Losigment/Ald »Mltmﬂo,('
Outguard Decoder Probe Mode S45A:
S (ruomuanmau) hp- 0349661604
mmppuu Model 3433A
L odnonppc. ::Moddlm
-m. rnmlm |

L i-“. Ollnnd Duodor. Refmin; to the A2 :
- schematic (03498-66502), note that combinational logic




L5 this

.,; it

;“25]‘??1

': 'l';; vezrll‘x thn; the m nut \t is funcllonins. ground
5

ogle. loﬁi disconnectinn any ground lead hbuld allow

p?int to bwome , t

8-41;- iNote lha; al!
ed,

Modél a4§sA'

a device) while monltorins the output of the cireuit for ,
charging logic levels. _

I

‘and’1B of: 13, BLOT @ should become a

8-42, Inguard Duodcr. Rcfcr to. Schemntic Al
(03498-6650}), Check the decade outputs by grounding
%he corresponding ’inEuts of UIB as [ndjcated in Table
-2, U17 may be cheeked by pulsing or smundinx inputs
while monltorlng omputs.
A

a Iggic htjh. ‘

withn ul,__ l’r}:pe

Ionic. on the board may be
'tor by smunding the input to

.|._

ahls 82, cmblmlonll I.olic For Inguard Decuder,

4

ﬂmﬂﬂilll INEREK | ¥
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