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Errata
Title & Document Type: 3495A Scanner Operating and Service Manual
Manual Part Number: 03495-90012

Revision Date: November 1977

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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?1~3ﬁ:'5¢nnn._cr'oncmllng'isn[annn;ionlnch,ﬂdcb.gcucmlhll_‘u'r-,;- N
F vy matfon: ond “deserptians, foslollaston; hardware and Boft-r [,
5T wane progrmmiming, testing, adjustments; ond a geperall M. 0T
. i pants “Hist, This fformation §s*ineludel for ol sciner
27" optionfaclessory combinatians,- V., o 0
g e bl e U DR P
o0 b3, Sepvice informution Is pssembled in service Mgroups™ f 0
/. - Which cover: the avallable-fets of sssemblles that norpanlly
ot reaulre sepviee fn the scanner) Bach ‘servico. proup: seetion -
i eontains theory, troubleshbollng lufonhation,: ports ists,
e schgl,n'n,ttcs.'_c.én:lpoimit-Iu:llmrs, and’ funetionol block din. -
s, Table, 13 Jats the servico group. deseriptlon ane
+ ) optiy Lot
A R

L) R

cmim e el bl S ek e

e '&'flfMﬁ-ﬂﬂun!nwni.; o
. mz:un_-‘.n_;rgl,.

Hs covered for cacl) 'smt‘i? group, 0

s

" 3R, Fach servick group s ti_a_'lq"{:hl'flcfcg

P fs o p {?'sei_'yiqc‘scciiu: RS S T A
. on.a particulor set of sconver usemblies, options, orugees flnu;i' 14, Fleld Instellcbie Low Thermal Duo-Decade, ~ .5 .-
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' i o Sorvice KiL 44085AM8 - | : o
-  44106.00000 Oparating Note Tor hp-0405A . L SR
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} Monde) 34955 ek 4' : . o Sedtion 1)
B . b I ' M L oy S -“

‘. . N _ | _ :;sEchuNFs'," _ i J

Sl Y _ SR Tl N N :“". : .

S L . " INSTALLATION
T Pl EBE o o _- :

o, mmApmsp’e‘mf;pﬁa.f(
L A B T U RS
2, This instrument wik catelully .sgeeted both pwehans
= lenlly and elgetriently hefore shipmept, it shonht be free of
;‘,fllﬂli or “scratehes and i perfect (electilcal order. wpon

etk -for aeeetsores, supplied (Section 1), I there Is
or deficiency) see the winranty In the front of this,

L !
! Ygmage
nmnulnl.

"2,

L L ’JL;;_:.. . ;"".- 4 ._
RQWEB nsnmpemmts.‘ R LT
Tyry Mode) 3495‘.& can be operaled from any puer,
~ soupce {pplying 100V, 120 V, 220 V b1 240 V (-}0
. #8%), A8 Hz lo 66 Hz, Pawer gissipution is 100 VA,
© . _mmximumXRefer to, Section 1)) for lnslmglmnr.__'l‘urn-qll :

g4

v procedure, \
]r, . L ‘”‘. :

——

LA A A s

-CAUTIONS S A
INVYTVET VYL :l_', ) . h Ch

ooy )

T - . ' O
CThé o live voltage selector, swirehes rm;lfhe
rear panel st be positioned far ihe projer
- Mne voltage before fustnonent turn on, See
~ Flgure 2:3° fo\ location of these switches,

26, POWER GORDS AND RECEPTAGLES.

26, Figure 2.1 Dustrates. ic___stnhdard configbrations used
: for hip- power cords, The « E{purt auniber directly beow -

e " each drawing Is the part mivber for un nsirument power
7 cord equipped with o connector of that: confguration, IF

) .

. the sppropriale power cord IS not included with the.
instrument, notify e nearest hip: Sales ond Service Office
ond u replacement cord will be proyided. S

ey . oy e -
| . . . i
ms_\\n.sn' WAV —BA*
1Y .

| B2O-)6ED -

0 leizo-y - mac-zes

* UL LISTED FOR USE INTHE PR
UNITED STATES OF AMERICA LN
Ut . Flgue'2-1, Power Cord Receptachis,.

[
vy

. ._.2.7',. s’ni;unnlns.n'EuumEMENTs.
ot oy :

. . b . . '. : ._.' . ;
2.3, To protect operating personnel, the Nallu:lhl\hfccgnulnl

e _::'P-'Ilanul'nclum'_s ﬁssnc!q}inn_ (NEMA) reconimends ll'\{l!lhe-
a‘ " . ) B \.;:I s .’,.::' : \\

T A‘r_tisan __Techno_logy-Gyoup,;Quality‘lnslrurhemtat\lév i

' #

RS T B

recelpl, T eanbinm tis, the instromdhi shobld be inspees :
_ “ted Tor physicol domige Biewrred i transit, 3 the instens
.__\hic;nl_ was danaged By transi, Ble o clafin with the eprrder, )

- ment, .

: i : ) T -
.+ 211, ENVIRUNMENTAL REQUIREMENTS,

S " f .
Instrument panel- and eabitet be grounded, The Model
395 Is exipped With o !fheee condyctor power enble

which, when plagged ntd an spproprigte. receptocle, -

Rrownds the nstriment; The vffiet pin onthe powér plug s
~ the ground conpection, - : ’

; '| .

29, Tu preserye the protection feaipe when operaing the
~Instyument from -a tworcontact ontlet, nse a thresscontacl
1o fwocantoct adapler and sonnect the wire on.the sdupler
Jopowdpline groind, - } - -
5 ,

pints are provided at the
renr comers of e jpstale

2:10, Addltjihal safety groumd
four lapped 6:32 lmlcl:l‘|nl the

1
H

- 202, For the -3495A to ieep the specifications Nisted Iy
Table 1.3 the uperating temperature must bhe within ihe
rhge of 0°C In ¥55°C (#320F to 131°F). Addirtonsls

“environmpntal condigions for Option 003 are explained In
Secifon- 1} Applieations, Temperature Measarements, The

. Moysge- t!:mpcrntuke]rnngc with any oplion is fram ~40°C
10 $70°C (- J0°F 1o +1587F), The reur thoor shonly) be kept
vlosed to reduce heat tunsfer, _

248, lNS’l’MLA'I"lQN.f' IR Ry !
© 244, Bnch iy, ; |

other foll-maodule blew)ettPackord Istrments,
e e

246, ack Mountins,

217, The Mode} 34954 '!mny-bc raek: mounied using the

ek mobnt, kit, Option 908, parl nmber 50610078,
The fack pount. is an EIA standard widils of 19 inches;
height Is 7 Jaches.When rack mounted ) ocditiunal suppart
must be provided at the rear of the fustrument,

Y

2498, INSTALLATION OF OPTIONS,

address values for e 3495A channel optiops.

2:20, Options 001, 002, 003, 004, 005, and 10Care avalls

able ns fiedd insjullable accessorles. Before fnstallation of
these accessories, review Section JIH, Hordware Program-

Oming and Apdlications: Tur some. considerations uml‘
examples of wiring the connectors to Liest snit your peeds,

"|:j .\_2',
f L

_G_uar'a_rﬁte_'e_dl|(8%38)"88-!SCDUR'_CE-|Wyvvx).artisant_g.com : E

" 218, {Flie Model 3495 15 sitipped with plustie feet which
are-shapedd to pennit thie instrusient 1o be placed on lpof

P29, "I'nblr:'- 21 ii_sts the factory ilislnlfcd Ieatlons andt




.f Sec)on N Madel 3495A
221, After detenpining chupne) eonnections, nddyessing 222, Wiring the A14 Terminal Assembly (Option 001),
schemes, ond guard connecthons for each deeade tecessory, _ :
the vermbnut assemblis may be wired, 223, Four tennine) steips on‘the A Tenninal Assembly .
1
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J te;minnls.

cunnection. '

- Model 34954 . .

Tahlo 21, Fastory Initallation of Options, :

Optlon | Loratlan | Closn Address | Clear {Qpan} Addross
ant - Left 0 through y | Giow Address
002, | Right Left 1o Right Noni .

003 | Left BIE10 RIS 1 o ciose Address
L) Right 0,2,4,6 H Clase Addras
ook | Leh Lelt 1o Hiuht % Clase Addraws

(twu per sile} pr:widc capmection polnls for ten channels
“of High, Low, and Guard Knes, Two sets ol common
tepminals (ane per side} are also uvailable un the assembly,
The feriminul assignments are shnwn in Seetion VII, Smkc
GmupB, o v o

224, To comneet “wires 1o th-' terminuls, ollm_v lhis
nmccdurc:

I* )
0 . Lnuren llle terminal set screw, -

b, Sttip ;lrpmtimnlcly 3[16 ineh msulafon I‘rum tIu-
wire 10 hc comected, _

' . o F YYYrYryYyy .
e 'CAUNON4

ITYRTBERTY N

. t
LI

Bare wire !engrh,r sfmu!d he kcpr ra a mrnfmnm
m avafd fhor:ed lines, :

lnsert tlae bane wirc emd intn thc pmpcr tcrminnl '

d. Tlglnten the tcrminnl sct screw o securd the

b

'. ¢ Velil'y tlmt the ?minncctinn is secured,

- Repent A=E For oll the wircs 10 he mnncclcd to the

. . }
+ 3

2-25». Ghnrd Iincs nre cmmulcd o gunnl teriminals na

'. similar moniner. [ gusid eqnnections ore rot made at the

' polnt’of measurement, a Guard Common to Low Common

gonnection s needed, Guording principles are discossed In

‘Reclion e, t,uardlng. ST
2-26. Wirinn thn ﬁ23 l‘arminal Assernhlv (Uptiun noz)

1

) 297, Fqur lcnninal smps on the A"S Termlnn! Assembly
 {all four on the front side). provide copmection points for
Aen channels of A and B lies, Two guard terminals pre nlso
milnhlc on’ the assembly, The texminal nssignmcnls are)
shoyn fn Section VI, Service Group €, -

D28, 'To. conneet wires to - the- lermlnnls, fnllm}' the
mmccdurc glven for the.Low Thermal Termiml Assembly, -

N '.

5 Two lllremlcd stnmluﬁ's on lhc (A23)" 'l‘crminni

Assembly are pruvided for mukingl gunrd cnnnccnon. .

}t !-:_'i'.l\ : .- . :._ . - o

. . - :"I_

- ore shawn in Seéilon VI, Service Group B,

Section N

Stripped guurd wires iy be conmented to these standeoffs
wilh slundard 8/32 screws. :

2-30 Wiring the A28 Thcrmoeuupln Flelaumca Conneetor
{Option 003). - ;

231, Three tcrminnl_suips nranged on the font side of
the connector PC board provide connection poinis for ten
channels of” High, Low, and Guard lines. Choniel O s thed -
to a temperatore sensing thermlsior, leaving nine (9)
channels for hermoconple wires, Two additfonal termingl
" steips on the front side of the connector I'C board provide
,two sets of common terminals. The terminal mssigments

232, To conpect Whermuavottple wives 1o the tennimls on
the thermocouple  reference  connector,  follow this

, pruccdurc.

o, Remuove Ihc metal plate on the front ol the con-
nector, by remmrim, llle four rclulnhu, SCrews,

+

b, Loosen the kel sef s mw

e Guidc the them colple wire.lu Iu, cotpected iy ¢

the mnneulur thru one nl the baffles,

d, Insert 1llc-thennuum|1lc wire inm e proper
tesminal, ]

'I‘Iglncn thc terminnl scl suw.' tu sectpe the
umm.ctton. _ _ ,_ -

- iferlfy'tiaal the cunncckiun is sccurul

B Repent A L F for o the thc;mmmtplc wires lo he
connectedl, L ;

_ | .

h ll’ guard conncclluus to the pnlnls of mensurement

are ot mde, connect Guand Comman to Low Compon vy

o nlthc.r:si:lc of the connector with 18 AWG or greater wire,

Replncc Ilu I'mnt muml p[nh. wilh the retaining
screws, :

2»33 Wiring the A46 and Adﬁ Telrninal Bﬂnnectnn
" {Options vg4 and 005),

2-34. The twenty-channel repningl CONDECtors pre wited In
- b methad similar to the ten-channel comectors, Installotjor
'procédures for these optlons or secessordes should he fol-
lowed to fnsure proper channel ‘aclivity, The tepminal .
i essignments for the twenty-channe) comectors are shown
in Service Growp E, ' _
)
2-35, Install any cumbinnlions of vpthons In Ilu. four :mil
~able positions recording to. the l'nllowing pracedure:

#. Disconneet the power uml

) o . .
b. Remove the top ¢over by tuming the serew at the

! .
- X
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. MATYIPTITIN
. l:imrm the LINE swlhich 1o
" wrn on 1he JAABA only niter
: checking the pasiifons of the Indieates low thermal chanpel
~rar panal  Hnewvoltoge . GO W claged
m:tc::e » FPrem the LINE o :
_swiich o yolense Jt and turp i : Indteat tirotar th )
‘off the 3495A, "ON' INDICATOR [GREEN) B o chuatar charls 7
1 -‘ Sl b
. ! r
¥ | ;
I i_.r.\ L] : . A i ol \. l
AL S _
-\ . I ; — by, )
||| f . -
'i;
_ .y Connect the Hewlett Packon) ,
| ) ' " Interfoce Bus hare, )
. H . | . ) . : ; H
1 T YT YYYYYY
_— v o N FCAU
:!-_1'} Connect lhuhllnn:l Iinuli 0 h'e ; L. ! ' n&n!-lnont‘-‘
o sconned 1o the channel termi- - ' : Position thess 1w swiiches 10
 nals behind vhis door, See Fig: ! C . select one of Jour line voltages - -
o _ ures 14 ond 35 Tor tha ehan- Turn  these ecrews counter * hatora’ connecting ghn povier.
| . netosigoments, . clotkwise to opsn rear door,
i r| . ) ‘ .
! “t 5
v | puneg
’ L Ty T
ELE U TL T T ]
(LT T LT
Fuks HEp
'}
K
i |
T
'l - Additiopal " Additlona) Connect the power ﬂ;ﬂl here,
Chassls Chassls - g : '
.“-}':,::"-' = G;P“:" 100 V120 Vi’ 21100312
i _ op | 220 V/240 Vi 21100202
1 ) I !
. .ii . . t
Figure 2-3. Front and Rear Views,
e [ ) : . . ,
24
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Model 1495

rear of the cover amd pulling baekwards on the cover,

¢ Remove the front panel by loosening the four serews

| “seciring the pancl ot the horizontal 1abs behind the pan),
Move the pune] forward und off" the instrument by pitshing

on the tabs, Do not drop the pene)!

dy Instal} the AS Low Thermal sud A6 Actuntor Display
assernblies i any order desirable on 1he four printed eirenft
exlensions at the front of the istroment, Secure them with
ohe serew ench Inta the stendofTs,

¢, S)ide the AJO Low TlmrmaL A20 Actuator, ohd A40
DuerDecpde Logle assemblies into the guides and jucks
behind the A5, A6, and ‘A5 ussemblles respectively,

"—"TT'II'I'"

. ~ $CAUTIONS

A AR Ak i

D : :
A0 and A40 must be behind A5, and A20
must be behind AS. o

i, Open the door on-the reay of the Instrament by tane
ing the twa serews on the door, See Figure 2-3 for lovation
of these screws, ' .

B §Ii'de the: AL} Low 'Thurmul Climnel und_ An
Actunfor Channel assembli- s Into the rear of the insiroment
50 that: they plug inte the 0 nnd A20'assemblies respee:

.'tivcly,  , | Y

. - Vo
‘,Ecnunoni 4

" A3 st phug into AJO, and A22 ito A0, Be

;0 sure that the P13 male eomicctor has pin fuands

!Iﬁectiun |
3
{-hp Port Nomber 03495-22100) installeidito

prevent  damage to chamnel and  terminal
pxsenshly comiectors! :

I Push the wired AL} and A24 Terminnl Assemblies

" onto the A3 Relay Assomblies, Pish the wired A23

Tenminal Assemblies onto the A22 Relay Assemblles, lie
swre Yhat oll assemblies are firmly in place,

Ecaunou-:k "

" Clean handling.rechniques are rcqwri:'d when
handVing the 444014 printed chrenit assembly,
r.

| NOTE
Installation of the Relay Assemblies loeks the ”

Lagle Assemblies into' place umtit removal of
the respective Reloy Assembites,

§, Repluee the front ponel, lbp cover and) door,

236, INTERFACE CONNECTION.

2:37, Cunnéct cach 3495A 1o the HewlsttPackord Inter-
fzce Bus ot 'the rear panel Jack,

2.38, Flpure 2.4 shows the pin configuration of the BP-IB
connector on'the 3495A Seanner, . :

239, The maximum total Jength of BP~IB cableiin any
system must not exceed 20 meters or 2 meters por deviee,
~whichever s Jess, S

- ey

* AL GM 3D

1

=57 romkRe
rg

&
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. PEN
* DA

. . . o
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ooh -

b
P) TRIRTED mmlmo{
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POTRIITDR 0 1B P

a
_55 PP YWBTEL st 1w b
[
3
E 2O TWLIID Pae Mt

t

Falwe State » 2.5
' * BV d:u !

The HPIB lodic lavets are
O ShisOV Ao OAY

ac,
Vdein .

“HOT USED BY 54854

J CONNECT TO
Tl e — EARTH

HEATN GROUND,

-+ L PP )
tfne 1
[t BGAC ’

g’
POl

fiar »
ome
e

| bof
e

i ) I

I
- FYPE B RHCROM IO Eonsicron

. 1

Figure 2.4, HP=1B Connector, A T
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Seetjon 1]

240, REPACKAGING FOR SHIPMENT.

Do NOTE
I the nstrument fs i be shipped to Hewleti-
Packand for service or repalr, atiacis u lag 1 the.
fustrment identifying the owner and idlcating.
Ythe “service or repair to e acoomplished,
huckide the ' model number and ol serfol
. number of the fstnisient. It any correspon-
dence, Kentify the iisirenent by model mm)-
ber and Jull serial munber, If yoir have any

questions, eonfeel your nearcst i Salek aul e e

. Nervice Office, .

241, The following s o peneral piide For repackuging the
© Instrument Tor shipment, 17 the orgingl contoiner I5 availas
ble, place 1k fnsiussent in the contabier with upproprinte

!

[

S ' Artisan Technalogy Group - Quality_lnstrumentation

“eurvon and seal witl strong tape o metal dunds,

MENT™, *FRAGILE", ete,

Moue| J-I‘JSIA

Encking material pnd seal well with stropg tape or metal _
ands. 10 the ordanul contalner §s not avallable, proceed oy .
fillows:

|

n, Wrap instrument tn heavy psper or plastic hefore
placing iy an Snner container, ’

b. Ploce packing misteria) ground o)) skdes of insiroment
:;ml protect panel face with cardbonrd strips or ‘plsiie
uam, : '

e, Place instroment and bner comloiner In o heavy

. . ’ ., .. . i
d. Mark - shipping contuiner “DELICATE INSTRU-

Guaranteed | (888) 88-SOURCE | W adis ﬁﬂ'ng,-com '
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31, INTRODUETION, ,

' r - . C : t

] P | .; ! | ’
~ SECTI
OPERATING |
.‘!. ' ’_.,; .

32, ='i‘h|s ssction descrihes the uperation and control of
the hp- Mode) 3495A° Sewnner, Keep fn mind that the

J495A con only open. md tlose relays, The efficiency of '

the scanner Js determed: by fww {t's set wp and program-

- pred, apd, the system B's used i, The versatility of thel

34, Depiess the front pane)

scanner necessitates discusson of herdware programming,

_software contral tver the HewlettPackar! Interface Bus -
(HP-IB), 1licor

of wpepullan, i applicattops with,
speerfic “controllers md  chanmel  options, A |Ilomu‘yl'
e

wnderstanding of Whese nread Wil help your detenmine |

PBEST” way to sel up amd use the 34D5A fur your
applieation, ! !

_ ot 1 S .
33, Tusn IJn (XN AL

. A
Ty yryy

FCAUTION 3

YRV AT,

'slfakc sure the rear panel ihe lwraée seh ptor
switches are st for the proper 100 V, 120, Ol

fiese Is-installed  BEFORE: -murning on fhe
LU S i)

. | ' j o I- b ! . T !
Tine switeh) to, tarn un the

.2 J495A, Avpreen "ON™ fndieator Is located n\aqvc the lne
- swlteh an Seanners with Serja) Numbers 1428A01626 amd
. /bove, On ealict seonners, x green tab Inside the Jine switeh

3., FUNCT)ONAL DESCRIPTION, ' =, +"-

34, Low Thermal Decades'(ptions 001
!.5'5".-'“. . .'l -"I\l o I . '. . '
) 3-10, The channel' term Enal wssignments i rely confur, -
Atlons are; shown fn' Figure 7.B-21 of Sefvice Group B.

Rips down to indicate tarpon, .~ el
36, YumOK,. , .y
o :.f:_}'r . --.,: )
* 36, Press and relense the front panel line switels to run ot
the 34954, ;. - S
- 1y . SR L
: P \

P 1

Pl ; : e ) ! NE e o
3-8, The following pnmgmp,[l's,‘dcécribc'tlm.basic_npér,ntinn :
of the 3495A decade opticny, - 1. e T

[ :.'I._E],' .
and 003).: (8]

By,

- Channels ‘are arranged s 'ten-per option (1 'decade). Low
- thermal deeades ere ten-to-one multiplexess with one set of

“common, tepminals, Signals are multiplexed to the copmon

texminals onewata-tithe In o breakebefure-make seqenee,
“This means thak’a previowsly closed channel fn o decade

opens before the new channel closes,

220 V, or 240 V configuration and the proper * '

1

N v o Seetion )
oN'm .
. _ | Vs
NSTRUZTIONS &+
L }

1

311, Gnuiﬂ\.iclnys close before id open wiler the 1)igh/
Law rehiys oni- each chonnel, Common terminals o Jow
thenmal deeadestn one 3 more 34954 ey be eonnecied,

© 12, The frand el displays indicate hannel conditions
on b decale, A dlosed climned bs intlieated by the twoudiph

~ sumber displayed an the deende’s display, Low thenmm)
decade dlsplays e shown in Figare 28 'of Seatlon I,

313, Actﬁgmrlﬂqq;i{ué.jﬂptinh on2), @

3+14, The ehimnel |¢rmjﬂul pashnmenss gl :Llny configur. ;
wshons for Actuatar decides are shown i Figare 70 k3 of
Sepviee Group C, wktuntor chrnnels ore armmged 100 per
optlon (s decade) and comsiss, vf two setsof noryally open -
y contuets with four terminnly per channgl, Aetiaior channels
are nut sequenced aml sy auber of chanals poer deemle
mayibe closed ot the same thnse, ) S
. . . [ H—. .
C ) T )
hE L ' NOTE- ] ,
‘T?:cl,.}‘mmw exidbirs w paxipmn rt,vfrchmg
4 itme of 40 pisee wihtly elear wdidresses instalfer! :
1 Mo thisoprion, - A

: . S C ! Lo _
o 3-15, Clazed Auatur channels ane’ingdiented by the chans

el nupiers displayed on the decade's display, The Actaa-
tor display consisi'of » ten’s.ismnel djgit pnd conespond-
ing nit’s chonmel LED's, An Actiptor display Is shown in
i!:‘i!;ure 23.0f Section 11, b

' 5_-!6. Low Ther,na} Dio-Decades {Dptions Q64

- and oS}, S >

T o - :

3-17. The chommed terminod assiemnents and relay coplig

- wllons for the duo-decade vptions a; i shown in Figure
7D9 of Servlse Group . Low thermal dundecudes re
tiventy-tu-one: moltiplexcrs with one set of common ter
~minals, Slgnals are muliiplexed to the common teyminals

-~ waeata-time'In o breakbefore-make sequeliee, This mans \
that o-previdusly closed channel ftj u decatle opens pefare
tie new channel closes, o '
3-18, The duo-decade aptiuis provide. for opefation uf the
fuli’ 80 channe] capaclty of the 34954, Simcﬁmnuus opera.
ton and selectable pely open and close tners llow for
busst chapnel closures of more than 1000 per second, A
high speed DVM with o rending rate exceeding this myst be
used to make nicasurements at this speed (sueh as the hp.
Model 3437A). | - .

319, The hfglﬁspg’cd capabllity of the duo-decade nptiun#'
-cambined with Jhereased chaiined capacity ke doo.
i . o e .

: !
: 141

: , Tt

) ‘ 13 .

D el ecammn
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Se¢tion ill

decade uptluns wcll nltedd for mulll -.Immml bukst IbeasRe

e g other high spcul appHications, o |
320, HAHDWARE PBBGHAMMING. .

)

320, Qptimlzing tlm A Senner -for o pnrliculur :

appieation Is sceomplislied Ihrough o seres nr thyee hards ¢

ware progrissning featares:

i 'The physeal selection of ;lmmlcl lpnukup's on lllc fer-
mal nssemblies, :

b, The selccl[oll of decade and duodecude {open) eluse
and clesr mddresses by pnsuiunhm'lutenml lumgprer wires,

o 'The selection of the J95A% Liten Address on the .

HowletbPackard  [ntetfoce llus hy pusi:innlns imernal
jamper wires,
)

322, mmm HﬂnKIJP.

123, In sume nppllcatiuns. lhe pmpcr selection of leu-
nels may reduce, the amount of software needed for datg
munipulation, 17 the physical (spoce) or sequentiol (me)

relatiopships between megsurements are importont, assign

chanmels wllh this in miml

+

3-24 The nmst ubvluus wuy of scluctinu chnnel haokups
bs 1o wssipn measwrements which sre adjosent physically or
sequentially to adjicent 3495A chaniels, This "r.luplicnlcs"
the rclnuunship between meostrenents, ;

3.25, DECADE ADDRESSES (Optiam 001, 002, 003).
| | NovE

T?m rerms "cfcar” and "open” have heur eyitlv-
alent meantngs in this mainal, "Clear” is mrH
“explicitly for decade options. "Open” bs used
'vxp!femy Jor duo-deeade aptlons, : ]

326, A system of hardware Close and Clear addresses fo)
channel decades provides considerable versatility in opemts

Ing the I495A, Channels are pmgmmmcd by sending two.
dight nstructions 1o the 3495A% n ten's channel digit ond o
upit's charnel dight, Each deeads ey be hardware: pro-
grammed to respond to a specific ten’s channel digit of 0
Urraugh 7-by pusitioning fomper wires on the logie nssen

blies, The B possible decade rddresses provide 80 possible

chantel pumbers from 00, through 79, Sepenate jucks e
provided for dcundc Clase und Clear nddresses,

NOTE

 Each 3495 with decade opthans has wp to 80
channel addresses but o maximin 40_ channels,

Artisan Technology Group - Quality Instrumentation ...

!

! ' Model 4954

327 A decade midress MSENSPHIZES® o decads fo

~yespond 1o o len's chenng) diglt of p ehannel prugran_lming '

“Instriction, The decode Close nddress(es) select the ten's
channel digiis) ihnt close ehannel(s) on thit deeade, The
deentde Clear nddressfes) select the ren's channel dights) -
that open sl the channels on thar decade, The following
examples {ljustruter the jumper positjons, resufting Close
sk Clenr addresses, apd channel response 1o instinetions:

JUMPFER POSITIONS
CLOSE CLEAR
i |0 ) I |0
| } } )
) ) |
| ' b P
| t b )
| I P )
1 ) |
| 1|7 I t 17
CLOSE CLEAR
ADDHEBSEB: ADDHEBSESF
0-00 ~ NONE
. GHANNEL ACTIVITY
TIu: chmnel(s) un ihis deeade will cluse o ehanpel
Instructions o 00 thrs 09, . )

Channel ins:ructinns for other dmdcs.wm NOT afeet e
channels on this de..mle. '

1
1

JUMPER

POS!I TIONS
~ CLOSE ' CLEAR
I 1 |o e N [
e — ) ]
ool i
) b [SS——
) H |
o —
] | —
| [} el
. CLOSE i CLEAR
" ADDRESSES! ADDRESSES:
19-19 . ~ 00~09, 20-78
CHANNEL ACTIVITY

The chaonel(s) on this decade will close on ehannel
!ustmcllnns of 10 ths 19,

© Chinnnel imstructions for other decndes wlll clcar this
de;.nde,

Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Mode) 34954

POSITIONS -

-
JUMPER
| CLOSE CLEAR_
b1 je (At |0
b —_—
| I rl —’
p——d } I
— o
Vo] i)
E } |7 i 1|7
I
' CLOSE CLEAR
* ADDRESSES: ADDRESSES:
A0-6B .  00-38 :
¢ CHANNELAGHIVITY

This chamel(s) on -Ihls decede will cose on channel

* Insiruetions of 40 thra 59, Using a 4X or 5X instpuction is
~ fmmaterisl since 41 will cuse the some chanuel; s 51,

* Channel instrizctions from 00 thru 39 wil clear this deznde,

328, Selecting Decade Addresser,

3-29, Fuctory Installed decades are given nonoveihpping
Close addresses of 00-39, depending on the number of
decades installed, Low Thermal decades are gven 7 Clear
addresses nol correspopding ta the Close pddress, Actiator
déendes have NO Clear addresses wind, :

330, If yon Inlend 1o modify the decade Close un Clear

adddreares of your 34954, you must fisst femove the factory
instolled jumpers, Install jumpers in the Close address posi
tion(s) you wont that decade to.espond o, Next install

Jumpersiin the Cleor address posithon(s) you wunt lo clear.
- “that Jecnde, Figure 3-1 Hlustmtes six decade addressing
- slemes, | ' "

Example: A Logle assembly maoy have b Close
pddress of O ¢xa i3 and osecond Logie assems

; bly, o Close address of-0 and u Clenr aduress ol

o 1y When channel namber 05 is programmed and

.executed, channel 5 c¢loses on both Logle
assembliesy buk wien channel number 15 is pro-
granmned and executed, cheniel § closes on the
fivst Logle nssembly, snd ol chennels open on
the second Logie assembly, o

331, A palr of 3495A° (with decade uptions only) can be
hardware prograntined to act s one unlt by sssigning Close

| addresses of O threugh 3 Lo one scanner and 4 thirobgh 7 to

the otlier, I botl sconners have thie same Listeis address,
they set ns une BO channel senmer, - _

332, Uy to e 3495A% Juaded with low themal decades

cap be copnecrsd (o et as & maximum 200000 mulll

!

a .

b

Seetton )

plexer, 'Tllls]c:m be dope as follows;

©ow Assign eaeh 3495A walr the sume Listen pddress,
by Assign the remaining 3495A a unique Listen nddpess,
¢ Conpect the Common lenni;mls of ol 20 decades,

d, Assign decude Cluse addresses of O througli'8 to each
seanier pair,

e, 'Assign each decade, seven Clear gddresses pot corres-
ponding to its Close address,

r; Conpect the SYNC Jecks of each scunner,
333, DUO-DECADE ADDRESSES {Optlans 034, 00B),

3:.34, Close wnd Open pddresses for channel dun-decpdes
are set o the dio-decade logie nssembly, An 8 switeh DIP
(S1) ean be posiifoned to provige uny combination of clase
or open addresses ns follows

Duy-Pecade -
Address
Blocks

0019

20-39

40-59

. 80-78 :

335 A duo-decgde midiess “sensitizes” o duo-decsds o
respand 1o 1 block of swenty channel progrsmming instrue-
tions, The *'close®- response is the closure of the desired
relay(s) In the selected block or blocks, The ™apen”
response is the opening of ol) relays In the selected hluck or
hlocks (twenty per open address). The folluwing examples
Mustrate the switch positlons, resuliing close und open
nddresses, ond chonnel response to instructlons,

SWITCH POSITIONS
{SWITCHES SHOWN ARE CLOSED)

, G

]

1 238 &5 &7
OPEN
oM LA NGO

- CHANNELACTWITY-
The chonnel(s) o' this duo-decade will close on channet
Instruetions of 00 through 19,

Channe| Instruetions for other duo-deeades will NOT uffect
the channels on this duoddecade,
_ L
K

. 1

3.3

e b

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Seethon )1

Model 3495A

. ) o

Il

DEGADE  DEGADE  DECADE  DECADE | - DESADE  DECADE  DECADE  DECADE
ADDRESS ADD?EBS ADDRESS  ADDRESS | APDRESS  ADDRESS ~ ADDRESS  ADDRESS
! i i I ) 1
[covio] [enmeaa] [cuveao] [emniso] | [ cnannere | [crncio]  [orntzo]
i 1 [ — I I I ' ]
(euNea | fewNct [erne2]  [enncar! | [ _cHANNEL | [ewmLnn]  [enmey|
1 1 ] I 1 | 1 |
feuntz2]  foimiaz|  [ennizz|  [ewdkar] | | chanNEr2 | [eHnerz]|  [edni 2z
' ! ! ! ! L !
» » » L3 l 4 » ] »
j i R A R i i i
[cm«.:l. 8 | |cH~|. 18] [ennigs]  [cHme s8] | { CHANNELB | |cHnLs| [ enne ze]
: 1 1 1 1 . 1 1
[cnm.n] [cum.ml [ennL 7o) 'Icrml.ail | l CHANNELS |  [cHnLael  [cuni 2]
: ]
DECADE  DECADE  DEGADE  DEGADE
AGDTESs  ADDNESS  ADORESs  ADDNESS |  ADDRESS  Auoiess EES;RES% AGORESS
. _ 0
X ) i 1 1 )
I CHANNEL 9 ] [eHnto} [ 1 CHANNEL 0 l |
— I I \ T ‘ I I I I
| M CHANNEL 1 | [chnail | 1 CHANNEL 1 {
] 1 || . 1 | -
R ICHANNEL 2_ | [emiz] | 7] CHANNEL 2 ]
T | - | I I B |
. » » L] e ] » »
,!-.o . ’ Y ’ e ' ’ N
o 4 ¥ o S + » . » . »
ol ] TR T R - [ |
. cHanneLs t " {chne 1e] |- | CHANNEL B l
| I | T . . | | I | 3
| CHANNEL 9 ~]  [ennL 18] , - CHANNEL B |
. ! : . . . i
e —— e S— l—'l'— —I _____ —I — —--— F— e B — e — e .
DECADE ~ DECADE ' DECADE  DECADE - DECADE . DECADI
ADDRESS  ADDRCSS ~ ADDRESS  ADDRESS | ADDRESSES pcgfgfs ESB‘E‘E& ,E:Eggggs
Sy I . - 3 . . y '
ewneeo] [ cHANNELZ0 | [cum. 0] I CHNL 20 |_I-INL 10] I_CHNLGO[
| |
[einrs] | CHANNCL 2; | [cnm. 7] l ' CHANNEL 40 |
I ‘ I | '
[emnnea| | CHANNEL n | [omcrz] | [enncat] [cHvt | [ennner
| I / | | CHANNELA) | P
. ok . »
] ,‘b. » L ! I : . :
R i . . i l' * l : . N . . . : .
lcum.sﬂ } cumuet.ns ] |cnm. % | RS |
1 .
[cHNLE]. i CHANNEL:ZG [cnm. 9] | cnm.agl , , " [enncie] - ferinten ]
/ - l CHANNEL 4D | :

S

Artisan Technology Group - Quality Instrumentation ...

* Figure 3-1, Some Decade Address Pmllbll[ties.
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Mude] 4954

Swncu POSITIONS
(SWITCHES SHOWN ARE CLOSED}

C

5
5
OO NGO

CHANNEL AGTIVITY
The channels on this duo-decode will Jose on
. ¢chanmel instraetions of 20 lhmugh 39, :uul 60
lhmug.h 79, |

Channel nstructions for other dus-decades will
appen the channels o this duo-eende,

336, Selecting Dun-Decade Addressss,

.5-37. The duo-decade hddresses are easily st o chunged
- on the DIP switch Sl. o

o NOTI‘ -
The switching. soved -of the 34954 s erer
mined by the slowest oprfon insialfed with
clear (apm} acdrosses.  Dno-deeades will oy
upemte af ‘their maximinn speed v o mixed
oprioh 4954 tinless the slower aptions have
no cfear a.rfrcsm fnsealieel, :

338, I.ISTEN ADDHESS.

-3 39 Further '.-crsulllity in the upernt[un of the 34954 Is

Sectfon I
1

provided by hardwore assiamnant ol the 3495A% 1P -8
Listen address on the Ad or AB assambly, Any numher of
J95A%s may be given the same or different nddresses,
Bilferent nddresses among the 3495A's are generally used

to give the maxhmun mmber of upique channels, iemiceal
nddresses may be psed for multiple-wire scomming, !

340. Selocting a Listen Address,

3L A Listeniadidress mst be selected for cich 3495A on
the HP-<IB by placing Jumpers in the A% Address joek or
A8 dip switeh, corresponding 1o the 1ve least sipnilicant
binary 'hits, IIOS through DIOL, of wny charocter fn Table
31, A elosed switeh s a lople level )", an open swiich,
"0", A jumper in the fack is logie level 1'% o jumper ont,
*0", The pumberig ol the bibs Is Trom right 1o lett on the
Jack, The Jast 1wo of 1he seven positions are fgored op the
Ad assembly and wsed for Inltidizing the extemal inere-
ment capability and implementing slgnotire analysfs posts
on the A8 nssembly, Clusing these swiches enables the
external ncrement and SA test capabilities on the A8
assembly, Right parenthesis, ), bs the Listen sddress used in
ull exumples I this manwal ond s the pddress set ot the

- fuctory, This is illuslrntcd befow:

Ad © AB

/_ - .

K

.

NO'
CONNECTION - AG—|®
- A= 11
- Al —{m .
- A2 —|n

1

. LISTEN ADDHESS
DIO? THRU DIO ABCIE GHA?I\GTERt

o1 010
NOTE: S'NITCHES SHOWN ARE CLOSED,

]

» Tohle 3-1. My Listen Addlesses.

1
Do MLA HPIB DATA BITS DEC- MLA | HPIR DAYARITS BEC
- . DIO7 THRU DIO} IMAL ‘' DIOT THAL DIy} IMAL
.}"J 1 . 1
' 8P 0100000 32 o 0110000 a8
Ny 0100001 a3 1 0110009 49
o . 0100010 . 34 2 0110010 O
_, W © 010001} 3 3 014001 )]
. 0100100 36 4 0110100 E2 _
% 0100301 ' a7 6 0110103 B3 )
& 0100110 38 6 0110110 64
' L 010083 39 7 011011} 56
r b 010100} . 40 8 0111000 BB
) 0io01010 4) ) 0131001 67
. 0101010 42 I 0111094 68
' + 0101011 A3 : 0111019 50
) , Q101100 44 < 0131100 60 ,
: - 0101101 45 - 0111101 81
. 0101(10 16 > 0111110 62
._ . / 03011311 47

"NOTE: The Listen oddresies ore ASCI) :l;.':rmmn. .
by This s ihe Tartory seleched value, o . : X |

38
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Sectfon I

Mode] 34954

Source Operahion

P

Fat DAV High

TiBTIO

& | Putor Change Duta
ot D18 Linws.

‘P28 P4 *

Delay hit Lines In
-_S!Itle :

A 581 DAV Low

-——

TraTIE

. By DAV Hxgh

Ernn
Camhilion

Enut
i
I
' W gprot? !
\l"o ¢ o "i - "l

I‘:’:‘;““ - - -
.

Data v yoled ek may now e
WCEERYHE

Nbag
wn ) :ﬁ"‘" hng gy Jou,

; -
ES map. o Moy rnm..ffﬁ";u haye
. - - - .

Accepior Oparahon  {3406A BCANNER]

1

»

1]} 5
HQAC Low

Ahle hy
Hamlhake &
Rewpond taDala
1t Mi:’mind

-tk . B P g e vt i

vanns|

s_.pgusu Luw

* .

L Arcupt
Dok Byre

=

ﬁl ED“(I‘.‘ High

{
i
{ '
iy
&
i
:
!
1
.
Y88 7 _
|

. SeYMDAG Low

? :

L g Ll ]

i
.
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Figure 3-2, HP-)B Handshake Sequunce,
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Model 34954

342, (THE HEWLETT-PACKARD _imsmca BUS

P"‘ »

. 343, The 3495A° Scnnucr reccives commands and Instraes

Hons from sthe contraller wyer the HP-IB, The NIP-IB

System uses the ASCH (Americon Standard Cade for

Information Inierchange) code in bit pamlel, chamcer

serfal forn, _

" NoTE |

The HP-IB conforms to the JEFE
488—)975 and wses LOW Tnie Logle,

stamdard

344. The lIPo—IB signal lines wsed by the 34954 Scamner

are Jisted ju Table 3.2, Por convenlehee, cn-Lh bus sfgnal Jine
is identified by o mnununh., which s an abbreviation of the
signal nawe,

Ta:bln 3-2, HP:1B Signals/3486A Lanﬂer. j

‘Mnemanic Signat Norpe
plapsy Data Inpullf,;n!pui-
ATN Attention j!j Ny
NRFD . - Nat Bnndvf for Dake
NDAC Not Daty fumpud

J DAV Dota Vall .
YFC - Intarfacef Clabr !

45, Den Linas IDlOI —pion). |/

346, The. 34950 Sumlu,r uses seved) of the e)ght dnln lincs

- 347, Attmlion (ATN). _ |
T 348, WJun ATN s low, thc HP r-lB is placed i lhe Com-

on the HI*.- IB All of the lines nrcIOWTmu :

i

’J,

snd mode, ind the conteoller/may place uddressing nid
comniend Information on the duta lines, When ATN is
High, the NP-IB s placed iu the’ Dato mode, and the
cantroller or talker may place :.cviu. depcndenl dnta on the

‘dota Iincs.

348, Han:l:halte Signas mnrn NDAL, DAV).

'3-50. '_l'rnnsl‘c__r of infummlfon uves the HP-1D (s |nnhngcxi-

Artisan Technology Group - Quality Instrumentation ...

v Seetion NI

Hy ] tllrec»wlrc handshake sequence, The lundshake
sequence between o talker and a listener (the 3495A) Is

illustrated in Figure 3.2, The designated Talker and Listener

Instrments must have the handshake cepnbilHis necessary
t fmplement the sequence, Typical handshake times for
S495A communds and fnstractions are given In Table 142
of Sectlon I,

'

‘351, Interfoce L‘Ia_ar (IFC).

3.52, When IFC fs set LOW, the BP--IB js. clepred and al}
transter of fnformation over the Bus halts,

NOTE _ _
~ The IFC signal does NOT clear the scamer
" channels, It DOES clear the previously stored
instructions, _ .
i A
3.54, The interfuce gapabllities of the hp. Mudel ,3495A

3-53. Scanner Bus Bapr '

- Scanner ate listed {n Table 3.3,

Table 33, 3495A Scanner Bus Gapablie )

r . {Mnemonle | Deseription af Copphiisy ' '
5HO No sovrce handshake cepabllity '
AH1T Complete neceptor handthake espsbility: altows the
: ! Sconner (o tnke i byte lmmmnnd or dn m) from the

bus {Lisien), . .

10 No talker capshillty - I" i

TEOQ No kx len'dedJlnlkir capobllity _

L2 Basfe listaner copakiltity: ollaws the Scanner 1o e
selected 1o Jisimn lAddrmedl

LEQ No extended llstemr cupnbillly

5RO - No service raguest copakllity

RLO No remotedocal copoblity .E

FPO . No paralle) poll copabilivy "t

DSy Camplete device clear capabllltyt wlews the Scannar
1o e cleored [open al) chonnels)..

RTY Complete dwlcn mgmrcnpnblmv: permits the Gean-
rier to have its operation [nitiated by o controller, :

E1 Onen Collecior Drivers
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3.65. The Algorithm,

3-56, An Algoalthm s & provedure for obiatning o salution.
to . u probitm, Programming BP-IB instrsments Is made -
caster by developing an ulgnrilhm prinr to writhiy ecthnl

PROREANS,

3:57 The procedure for controlling (he - scanner ¢ be
stabed s & number of welbdeiined steps. Onee the steps ore
knvwn, programs fur abwost uny controller can be written,

358, Defining the Steps. ,

]
3.59, The Smmlcr sentlre set of prngrummnh.c wpuhilitles

" epnbe s»m'unriicd 15 follows: ;

T Ciear. Clear (open) all channels (cleor Instretions -,

- seni ANDexeemted), . -

b clan. Clnse ope nr Iore chnnnels (u.luse imumtious
~ sent AND cxecmed)

. Trigger, l.xc:.me pminusly rm.ei\rcxl inslru-.tlnus. _
.Wilh Opllohlﬂﬂ ) B . I|

i, STEP, lncmncnls or dcr.rr:mcms dcpundcm on prior
FIRST and LAST chunne) progromming insiructions and
executes the present channel progromining Instretion, The -
. channels eyeled through, and ile increment versus deere-
ment behuvlor-are programmable, The 'step-can be per-
formed by software or an exlcmnlly npplicd Inerement

o signu!

Tllercfurc, any step in 2 Snnnncr ulgc} rithm MSL, pcrl’urm
. one or more of these l'n-sr functions, |

3-60. Pragram Euample. a\ pmq,mm Is ncedcd lu perfonn
' lhc fnlluv.lng. _

n. Close only channels 2 umd 31:

b, Change to channels 22 and 32 on a Yajer command,

Table 34, Cuﬁnmands.:f'

Ml 34950

| GENERAL HP-1B PROGRAMMING . /

K, incrcmcut through chamels 33 to 36, /

~ An olgorittm ro secomplish this would be; f-"!

{

d, Cier the Scanher, {

e, Closs ehannels 21 and 31,

f. Send 10 the Scamier IIn: clear nslnn.tluu. ad the
close channel 22 and 32 tnslructions.

g Trigger the Seanner uxct;ll/ the previous fusire.
tions,

i:h Ierement foor times, This dun be uu.umplishc:l by
ket

AR Scndlng four r{qi (5) Instruetions, o

2, Sending the esternu! ncrement on (1) nsiruetion
fnlluwcd by npp]ying four ancrement  pulses,

361, Notice thot the plgorithm dovs not say HOIV o
perform euch st2p, just WIAT steps are needed, To achinal)
Lm‘nml ench step of u Seanper slgorithm, o thopugh
nowledge of the Su.nnner’s programsing made Is m.uh.d

362, PROGRAMMING MODEL FOR THE 39058
SCANNER, -

3.63. The way the Scanner perfnrms the steps of un
algorithen s detehnined by the Scanner's set of communds
and instrucilons (Jota), Commands are senl to the Scanner
whens the JIP=ID §s In the Conmmand mode (ATN LOW),
Instzuctions ore sgnt to the Seanner when the HP—IR is in
the Data mode {ATN HIGI), The Scanner does not wse the

EQI, SRQ.REN and D!UB lines of the HP-B,

J64. In lhe Contmand mode the 3495A um be nddressed
to Listen, addressed to uplisten, cleared, oy Iripgered to
execute previous date made Insipuctions, Toble 3-4 Jists the
set of 3495:\ eomyumands in the command mode,

- Command

Artisan;Technology Group - Quality Instrumentafi_dn

ASCH DI07~DIOY | Dacimnl Communts -
- { Selected Devlce Clior [SDC) EQT o010 | 4 gcﬂnner Must Be.Liskenlng :
: : . Jith The HP-I1B In The

Group Execute Trigger I_GE'I’I . - 00090 _ B Commant Mode,
Devicw Clear (OCL) 1] 3 o0nioa . - 20 S nimer Must 8e b istening
My Listen Address IMLA} " Tuble 3-1 Table 3.1 Tubla 3-1 | The HP-JB MustBeln !

: “1 The Commund Modse To
Unlisten Address {UNL) 27 o 63 . ! Address The Scanner. -
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Model 34954 . | ]

Seetion 1

T fe— j—

, ommﬁu,iﬁc_':'bls"" —

ADDRESSING
CONTROLLER
~SCANNER

arn |
MIGH

ENTER
THE EETABLISH THE BEND THE SEND
COMMAND COMMUNICATION THE DATA THE
MODE PATH COMMANDS MOBE INSTRUCTIONS

Figure 3-3, 3455A Scar;né; Programming Madel,

365, ln the Dag ruudcf & Hstening 3495A ean be Insivuet-

ed tn close and upen channels ur recelve ihstriellons ju be
triggered fn the Commund mode, With the AR fast cone
troller: (Option 100}, the 3495A can increment oy decye:
ment through o selectable block of channels under syfiware

- or extemal contral, This behavior s jlmgrnmnwd Yy

specially handled chapacters whthin the 3495A instrwetion
set, Table 3.5 Nsts the set of 3995A Instnwtions fy the
Datamode, « :

366, A pmgmmnﬁng' made) for the 3495A Seanner is

shown In Flgure 3.3, Steps in an algorithm are performed
by programming the Scamer in compliance with the bashe

_ sequence summarkzed in the muodel, The bosie sequence:

a, Enter the Command mode (ATN LOW), .

b, Addres é:‘mtmller to Talks Scanner to Listen (estab

~ lish the communfestion path).

v . . NOTE :
Sending the unlisten address (ASCH ?) privr to

the Talk ond Listen eddress as is advised o
i eliminare wawanted listeners.

i ¢ Sendthe commands (Tohle 3.4).

© Selected Device Clear (SHC);

d. Enter the Dutn mode (ATN 1IGH),

¢ S the istrucilons (Table 5.3),

367, Onee the communteation path & established, the

Scammer will fisten bl addressed 1 unlisten, B pot
addressed th unlisten, Step b oy be skipped, I eommands
are not fo be sens, Step ¢ moy be skipped, This would be
the equivilent of sendipg o Data nessage, I the conmunl-
catton poth need nob be reesiblished, md no conmands

~are i be sent, Steps u —~ ¢ may he skipped and Step o per- 3

formed only once, However, oddrssing ol devices o
uplisten prior to Talker and Listener addressing Js udvised
I everp algorithm step 1o guaramiee the integrlty of the
commwnleation puth, : : :

| |
389, _HP-_I_B Command Mode,
369, The Funcilons of the 38954 Communds listed I

Tuble 33 nre deseribed bejow,

Opens all channels Ir the 34954 is presently addressed o
listen {a lslening 3495A), '

- Toble 3.5, lmlrhctlon ) .
[Shaded !nnrucflnm are valid with Option 100 only.)

| INsTRUCTION ASCH CHARACTER DECIMAL
, \ Dight 9,,2,34,56,7,8,8 48 thru 67
: Spoce 5P, e b
Cleay s e o _ 67 ,
Execute Corrlage Return ICR), E | 13,68
) _Ea;:qn_ll.ln_crlnjqn_t e ARY & SRC T
‘Exterra) incrément: | ) RO R N A
PO T N A
. i . LEaspChonpep. Lol e T
o : Softweee incremeny | B 0 0 g
. No Operator NUL, DEL "1 o
) Delimirer . Any gther charagter Y thny 126*
. © "With preceding exceptions I
. - 1 j
, ' ' 3.9

| o - N
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“Seetion M1

| Croup Excente Trigger (GETE
Exceutes ol previously wnexecnted BIP=113 dat mode
Instructions stared I the 3495A 0F the 3495A s

Iiswmng.

- Deviee Clepr (DCL): ot
Opens ol chunnels uneonditionally,

My Listen .d\tldress(MLA] -
Addresses the 3495A so0 thot it will Iisten.

Unlisten Adiress (UNL):
Mdn:ssi:s_ K|lli! 34954 50 thut [t will not listen, |

I 390, HP-IB Date Mode,”

3.71, Datn mode Instpetions copsist ul‘a.hnnm.l program-
ming Snstruetions and specially hondled charaeters, Tnblr:
3-5 llsts the 3495A Dasa mode Instructions,

-3-72, Chennel Prngnmminn Instructions,

3:73, Chonnels are programmed to close ond decades or
duo-decades to clear with tvo digit instructions consisting -
-of 1 ten's channe! dight (decnde select) nnd u unil"s channe!
digie (ehonnel select), - Instructiuns accumulate In two-
charactey fields with special pestrfetivns on spaces and .
delimflers, Accumulated Spstruetions are executed by o
Currlage Retum (CR), Execute (E), or Software Inerement
- (8) at the end of the’ instruction string, vr by the Group
‘Exeele Trigger conmnand In the HP-11 Commund mode,
Aty number of Aetnlor chimels per decade oy be
closed simudienedusly bub only une Low Thepma! clmnnel
- per uption may be L'Iused '

NOTE

An ASCH Carrioge Return is mitomatically sent '
by piany ealenlators at the end of an instruer
ton string and must -he suppressed ff net
wanted,

"

374, Specialiv Hundlsd chunmn.

‘375, n nddi!iun o lh:. ASCIt “CR" and YE" characiers,
gt ASCIL *C" In the HP-IB Data made will immediately
open el channels, ASCII PNUL" and “DEL" charaeters ore -
unconditionnlly fgnored, Spaces act as zeros or nre ignored
In instructbon strings (see instruction formatting), Delimit. .
ers serve to begn or end Instruetion ﬂelds. -

NOTE

' Tha SDC,umI péL mmnmnds and the "C”
Mstraction also repmm:the 34954 1o the stary-
up SA and 19 or I made as dercmmm! by
swfrr!wsd and 7on A8S,

~3.B1, An ASCIE V5" In the dots made immediately incre-

"o line, The softwure erement capobliity of the AB inter-

© munds, or after ¢

. determined by dip switeh six (6), A edused swirely enn

| | “Mode] 34954

316, Furlhur Specie) chlmmn Dption 100,

377 The spechal u:lmmutcrs adiled by the AB fast cotrol-
ley wiw vsed o set bopderes o o)l inciement behovior, 1o
suppress or implement the external hnplement copability;
or o generte i soltware eop trolled inerrment,

378, An ASCIT VF™, preceding o channel pumber selects
that chupnel as the first channel In the block. An ASCIS
LY preceding a chonmel pinnber selects that channel us the

Tust chinnel in abe black, Aler initializing F oand L, the

ASCI chayneters "F™ and “L" con be used i place of the
channel numbers, '

179, IF the numerien) value ul‘ F is Jess thon the pumerien)
yolue of L, the channels will fnerement, I the numerjen)
velue of F fs grenter than the numerieal wajue of L, the
chiannels will deerement, fncomplete or {legal values fur I
wr Lwlil nol clmngc them frum thelr prior values,

i

3.80, Chunnels inerenent or dcucuwnt B o the block 55
the behuvior of the inerementation or deerementation is
tewands the block, I the hehavior Is away from the bock,
the first increment (an ASCH YS" in the data mode or g
negorive -teansition at the external incretens Inpnt o 15
with the externnl Inerement soltwore ennitbed |11 mnde] )

Jumps to'the first chanpel,

ments pchopnel and executes accomiated nstraetlons n .
l'nu. and contmi nsscmbly camut be disabled,

3-8 “Fhe exlcmul Incremcnt Lupnhllily of the AB intep
facc and control hoord J5 enabled by an ASCH 91" nnd
disabled by nn ASClI Mgy,

-'3433 F and Lare intthallzed to 00 nd 79 respectively

during o power r candition, afer the SDC or DCL com-
C” Instruetion, I addition,'n power-

up condition inftiudires the external rerenment n.upubiliti’
Jos

the externol inerement capabllity spon wrn-on, Thisisthe

factory sel posllluu

3-84, lnslﬂlclion Formatting.

3.85, The bnsﬁ. Format for n chunnel-close inslnn.liun st
pemFs]
TEUF T2U2 0 Ty Unf
T: = Tens chunnhel dight (Jecade stlect)
U = Units channel digit (channel select)
"E = Execute or Cayringe » Retumn (CR)
_F = Instruciion Meld (shaded)

Where

" Forexample, the Instructiont’

0735E . % | .
wilt clusc channels 07 and 35 (h‘ thc decade :.Icur neddresses :
are nuto or 3) ; '

. _ _ . S _ 5
B : ) [
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Mudel 3495A

w6, The following rles govery formusting nstyaerons fn

“ways ather thwi the baste formal, In ol exsmples, ssime o
decade clear address of 6, and it the seunner is Bstening
amd [ the Dats mode, ‘Complete istricihon: felds ure
shown us shaded arens, Spaces are showny us .,

+

B, The second sueeessive lending shnée {hefore o dight) i
0 fleld uets s 0 zero, Ak others are Ignored, ,

Exwmple; 07k Clases Chamiiel 7

R Trhiling spaces {afler o ten's chhmlcl digity In o
feld are ignored,

Exumplel 7. 4k Closes Channel 74

. . oo
b A Jone digit -y u fledd Cerenting un ficomplese fleld)

aets ns o fen's chapnel dight and execution olears thot
decade, ' :

Cluses Clisnnel 35 and elears
decude 5 (duodecads 4 with
+ optlans 004 or 005)
e Delimiters separare instriation felds, f

Exemple; 3551

o ..'E'unmpli:: 4_.....5l-: | CIenrrJhecnd’es:Innd § (duo-
L  devude d with options 004
' : orQ05) '_ o

NOTE

L

. r

.- t
i
. 3

- Deltmisers map e wsed iy Irstrietion strings fo
cnhance program readobitisy,

oo Al instructions in a line sre exeented simtltanconsly

with pricrity given 1o the Jatest instroction,

-~ Insres thot only Channe) 23
i closed'on Jeende or duo-
deeaded,

- Exomple: _’;'.123_
e |

NOTE

This effects breuk-heforemake sequencing on
Actiator decades bhwr It not wecessary on Low
Thepmal decades. o

NOTE -

" This type of format emn be used on aetuator
decades 1o upen only selected channels, For
example; b ' )

s LIIEI213 1415 17 18

Will open vnly chanels I'o"and 19 withont pren
_ mamenianly openiig the other channels within
oy ihisdecade, S

. 1 o . e ey T T

L e e

Seetion HI

2. The Jutest Low Thepna cmnmel Instractions super
cedes ull proviows channe) insteuetlons in the same deeade,

Closes Chanpels 2% and 26 oy
- scluptor Jdeeade buy oply
Chagpel 26 vn » Jow therma)
deende or dn orade, .

o Bxapler 25 261

Ensprtction ("C*) lpmediately opens o)
chemnels, An "Execune” (“E™) jnstretion s not needed,
Ojpens o) chainels, |

Insures thut only Channel 24
Is ehosed, -. :

Exomple: 24C
C4LE

Ty

b, I and L oyequire complete instrpetion fields Tllow.
g the “F” ond “L" spechl charelers, An execnte PR
instsetion s not peeded,

f

- Exomple: i .
FRIL32 © Deftnes o block of channels with o
i st ehanned of 23 omd n dast chan
S . nelof 32, '
L FRIEL2PE  Flswotoffected,
3 _ o Lis defined w29,

- Duowdeende @ 1s elepred fopens),
© Channe) 20 b8 elosed, :

b ICF < Loy dhe 34950 inerenyents lhmh;du the. chuws
wels., ICF > L, . .dhe 3495A decrements thpomgh the ehane
- onels, e

b FE und. LE outpug the curent first dnd Inse ehonnes

respectively, This does NOT chunge 1he curren) valhre: ol F
or ; . _

: e L : S
ko 19= Extenn) Icrensnt O, 1 = Extemol - tneres
mentOn, e . .

b An'"S™ (SoRware Inerement) is Inmediately exe-
cuted and is not affected by the 1§ or ) Jnstructions,

;o The firs 1S» special

" I;hnllll.'ler nels s hn execnne ty
aceabloted sirictions,: e fo

Example; ' ,
2285 - Closes channed 22 wnd fnerements
S rordecrenients ONCE,

~n The st dncrenent/decretent junps the 3495A t
the curent first channel if headed away Froty the first chans
nel, Otherwise the 3495A will increment/decrement to bt
Examplet -

F30 L3540E The first ¥S" jumps to chame} 30,
: ; ? .

 F30L3S 20E Increments from 20 fnio the e
: ' fined biuek, upon herement signuls,
3-1)

N II v

. 1 : .
f! . . : . ' : I. _-: LI
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Seetfondi) __ Murde) 3495A
. ; . o . e 1 . | '
. Tobla 3G, Implomanting The Afgorishim Example,
[T . ’ . . I
: Algarithm Biep Necrssory Marte) Sps Coriranine Hntnictions Caminehls '
K S . [Ginp3) {6t B ’
S Al Command | - _
Clenr thi Beannar 1 -+2 ] pe4 | poL Thig ueddressing bn Step 2 s not
on necessary Jor the BEL sommansd -
EOT sneg. but Is maedod in mbwnunhl i
’ : - wiparithen staps. :
Clore Channels 20 and 21 1 =2 =>4 b IE Bteps | ontt 2 re pot pecussary but
: : T ] anendvised 1o Insure 1hing aply wunpet
soiknes and listennrs ore an the bus,
Ganil the Scanner thi Cliror IR e Y €202 | Sewps 1, 2 aml A may be omitied as
Instrctlon, smd thy Cloie o deseribed phove, Ap end-oldine
Channel 22 anid D2 inktraclion. , enrtione imiwrm mikt by w[inn!md to.
L b . _ provent Immodiare sxecul o).
- | ‘Triagor the Beanner 1o wxecobe LT 5 - GET ' Step 2 may b nmhtmi hs llmtihmﬁ
e d thm nwiw:inhtm:llnm : ; o o : I abeye
Incromant four times 1-+2~+4 B 5555 ] '
H Cnmprutn ngmm :m;uur. -
- _ o Adylsgdt 122390 =02 )5 “I*!*d-’ﬁ"'l"*?"’ﬂ *l"‘!*d*&
: Minlmimt 1 =2 =0 4= ~5-> | ] >4 p

G~B?. Rel‘er ln Ilm ulgnrillnn IIL'o’l!|Ilpt'.'ll}li)I' lhu PRI

example ut the beginming of General NP1 Programimisg, '

The basfe progrmming steps heeded to perfonm eoch step

ol the: glaethim ean e deteymined from the scuoner pms

gromming el i Figire 33, The commmns nsed I Step
3 of the Mudel ond the Instructions wsed In Step
Nised ASCH values, With information on Iuslruullun Fope
mutting, the m.uml Ipstructiuns e e deunntnud :

388, Table 36 uses the Semner DROEEIMIBING Mmlel o
develop the progrmuming steps, commends, and instrues
thms II'-I.!dLﬁ (0 Implcnum the ulgurilhm uumplc

389, To weite the Bnal progrom, You muiss kiow the
speciiie contrller angunge, Even without knowing the con-
troller Jopgosge, you ca develap oo nlgorbibim wind deter-
mine what progmm steps, commumls, ond {nstrietfons e
ncului N} lmpln;mcnl yntlr nlgmhlml. Ouu.' this Js donc

L _'Awucmmus ;

3-92. IHTFIDDUBTIBN

3 )3 This suh sedtion umtnhs i]l!nrm:nliun nn i few of

the muny upplications o the dip. Model 349SA Seaner,

Indormation o programiming the 3495A with e caleula:

bors an be found as appendices to this maeal, As addss

Honul hp- controllers are Introduced, upemthig nutes con-
laining prograpmming Infonmation Tor the 34954 will be..
come evallable.ond should be inchuded in the support does-
mentation stinary ok the cml nt Section |, .

394, 'l'bu. General  HP-. IB i’rugmnmllub Sub-Seetion
des»rlbcs the 34954 mnmmnds nnd instruuinns and

32 M
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Th» vt mpm mnuirm} st AB Intertaci unt Contral Assembly,

5 huve -

c
!mnslntlng llhc steps into spm:lﬂ-. :.muruller smmueuts is
euster, _ ‘

390, rqﬁchmrﬂmn-couslnmﬂn_n's: Optlon 100,

391, Toke eure to avold of suppress unwantes) end of Jine

orrluge retugs when .Icl'inmg Nrst and Jost clannels in
~ b block,

I
P

NOTE L

The MOSt recent j‘nr s Jast clanpe) programy 5
ming instriction fs reiained by the fast conemi '
ler axsembly, Progrommiing the first chanel
after the last channel will-onsire first chanet
“elowure wpon the firse fncreniens signal, See
l‘:rsrmcfimr ;nrmarmw nu'r: "m "

b

r]cw.lups - pmgrnmmlng muodel for ‘uze In dronshating
specific contruller languages to functimml seanner control
messages, . _ _ S

395, Low Th annnl Applicat inns {0ption 001),

3:96, Low Thénmal channels ore lyplcnll used for voltage
seumbng, 2 wire o ms seanning, and 4 wire ohms seannjng,

- Figure 3.3 illustrotes the hasie hookup for voltage scan-

nimg Figore 3.5 - Js n physical diagrom of termingl connecs
tons Tor yollage seanning with an hp- Model 3490A Digi-
tyl Multimeter, Figure 3.6 Es 4 fumlmnnl vi-.w uf" this
nppliunl[un. .

1
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I..
LR

- 3190A Digita) Muldmierer bs Bustrared i Flgore 327, A
f'um.tlunnl vicw ol' lhls nppllwliun Is shuwis In Fligure 3.8,

Model 3495A Bection )
. o 3 ' ' ' ; .
T CHAMWEL © CHANNEL ) - 1 GHANNEL B | o Comkon
o . ' : | - XTERNAL
_ : " || e vmwr:rrn LI
o ! :umn
— ’ LY ‘?_ ) .
1 H ::%N . “H i H
; - ; c b |
r !
E (N I»}Im !
oS pohvt . R
yoh i " owkn :lr.am - L

Figura 3.4, Busis Volis Mnltiplsx Scnnnfng {Low Themul) ¢0ption nml
ncedul on ihe termingl nssembly.

3> 100, Acmltnr Decads Amllfcaﬁnn: (Dptinn nnz), P

397N physh.ul view of twvosvire ol scanming with o

398, A physical, Yiew of four-wlrc nllms sen- ning With p

3490A Dighal Multimeter. ks lustrated in Figore 39, A

‘_ : fun:.tlmul via.w of thig upp]h.nliun is shown In Figure J»IO

A

3-99, Guard lemﬂna!s p;n pmvldcd for epely -.huum.l. Il' n

3101y anmr IILHII
' \mlmu: spnr.lng :mu matris seanl nim; appl

haniels are

rpunlly und for
emfons,

H
. -

3102, A pnlysiml view of the lumhwl umlltulitms o

'.'ultuge sconiing with o-3490A Digital fokimen)

¥ IS slwh

Guart-to-Low conpestiion s not made st the point of mea. i Figure 304 A fupitionad view ot }bis nppl[cnuun ls
sirement a guard Communrto-Low Common conneetion bs shpwn n l‘ianc BEL P
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10N MATR

BrivULUS )
REIFDE

ki = WHJ |

Flgure 3-13, Mmix Scannlng

3,103, Figsre 3-13 demonstmcs how Actustor channels
may he cannected In a matrix arrangement for connecting

- stimulus and response instruments to the pins of o device

under test, Any Enstrument miny be conneeted neross any

" two pins of the device pnd ony number of the instruments

‘may be connected simultaneously, Both scanners are given

the same HP-1B Listen address ond the elght decade Logie
assetviblies are esch- given .one uplge Close pddress, The
.channels must be elossd in -wairs; for instonce, channels

"9 and 18 conpeet the eounter to the frst two piis of the

- device, Matrix scomning permits multlplc IeASUrCBIENIS o,
~he mndc simultoncausly,

L2104, Two Gunrd Yerminals ure provided on cuch actuaser
- decade terpyinal nssembly Gunrdins Principles are dlscussed)

[nler in this scclinm

‘ 3 105 THEHMOBUUPLE APPI.IBATICIHS (ﬂpﬁuns 003

* and 00B},

: JlOG. ’l'hcohp Model JJBSASuanncr can be uscd to chans
" el temrcm‘xure information to other Instruments. This

feature [s available ps Oprion 003 (deepde option) or 5

Option 005 (duo-decade option). The substitur,on of o
Thennocouple Reference Comneclor for the teeminal nssem. -

bly used in Jow-thermal ohms or volige scnnn[m, makes

_ lhis pnsslhlc. \

L :HIIT. INTBGDUBTIOH.

~ ore options 003 and 005 respectively for the Mude} 34954

!...: Ca

3-108, The Illcmmcnuple deeade and doodecade options

Sconner. In- these options n thepmoconple referencs con-
aector replaces. the low thérmal terminal assembly of
options 001 and 004, Installation procedures for all 3495A
upllnnsnre In Se‘.!{un In, lnslnllation ‘

3109, 'l'he siubstitutlon of the thermocouple reference
coppector in these options provides the 3495A Seanper
witl the copabllity of moking theymocouple ten peratuye
measurement- without the use of n separate referepce
jonctlion, The following peragraphs review Ilmm.ncuuplc
fundamentals and deseribe the operation of the: connector
a5 an integrel part of a tempernture measuring system. For .
further infurmation on the theymucouple theory and semp-
epture measurements, n list of referepces ls provided at the
end of this section, * _

3110, 'lhelmncn_uples In Tlmpeli.tuln M;mrimlntt.

3111, Thermueouples - are -temperatitre-hosvoltage s
ducers which are used extensively in temperalure measuriny
fnstruments, By connecting two wires mude of different

Sectiun -

metals, o voltage Is developed geross the connection, This

voltoge s “called the Secbeck or Ihenmal voltage and

depends on' the ‘compasition of the two metals ol the .

femperature of the measuring function, To measure the See-
heck voltoge, o thermacouple gireut s formed ns in Figure
3:14, creating o newjuncllnn valled the rcfcrcn-.cjum.lfon.

ug_el_. A
| l
METAL B
I._. _| o o
T THEAMAL EmF 1',_ |
PROPORTIONAL -
TO(TL-T) -

Figure 3-14. Tburmocnnple Clrcuit,

~ m P I fleYeYodWeYolaYa YN InYal = I
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-Seetion 1)
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Fig-;l'm 3-16, V vs, T for Common Thermocouple Materlels.

0200

The open eireuit veltage of this eireult Is dependent on the

- composition of the two metals und the difTerenes in temp-

‘eratre between the twu junctions, A graph. olithe yoltnge.
lo-temperature churseteristics of commonly wsed metals js
shown In-Figure 3.22, Note that thes letacler!stlus npe

- referenced] to plullnum.

- 3 l:lzr The th'érmmnuplc mibertals are chosen such that a -
~tempernture differepce (T2 — T)) develops serjes nlding

thermol emf™s, whith oppear as tie open eireuit voltage, If
~'the elements conshi 1 of the same metols, the thermal emPs
' ore equal anil opposite Jn_podarity, resulling In zero open
reuit yoltoge jegordless of the difference I temperatire,

© e the ense of T2 and Ty being cclunl zero- open Sreult

~ woltage results regardless of what thermocauple materitls

‘o used, The Notjonol Burean of Standards hus developed

neeirate mathemntien] means for deseribing the voltage.td.

: lemperoture relationships; expressed as polynominl expan-

slons or sets of tobles, con be uset tv accwrately trapsfer
~ thermocouple  volinge meadsrements into  temperature -

U mensorements, For more detafled Infonnation on Mhermo-

clcmem ol tlll.rmm.uuplc mudcling, see Reference o,

3013, 0F the !empcmlurc of one 1I;cnnomuplcjum.liun is
' hend consian, the open cirenit voltage s dependent on the
" temperatire of the other junction, In this way the tepperas
wre of'ore junction can be used as a reference to which the
femperature of the measuring junction won be compared,
Thc must commonly used referepee picton tempernture
B 0°C, This is also' the reference tempernture for the NBS

. fables; It would therefore seem that temperatire measures

ments hesed vn NBS type lllemmmuple infonnation need
be referepced to 0°C, This methud reguires striet physeal
of ¢lectrieal control of the reference function tem Dpcmlum.
“Deviations In this reference temperatuze from 0°C would
vreate corresponding temperatire measurenent errars, By

~ - clectrically. or mathewiaticolly correcting for yeference .

temperatore varintions frons 0°C, the reference temperature

—conld take on nny amblent valuc. with ne resuliont men- -

ssurement eyrar, This s the method used By the chlctt-
Packard lermm:unplc ra.l‘cn‘nce conpnectors,

30 o .

1 ! . . 1
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314 THE REFERENGE CONNECTORS (A24 and As /'

3115, Functiona) Descriptian,

3+ 16, The thermuconple reference compeciors provide b
means of ecusntely messuring the enclusure temperature,
This allows mathematicnl compensobion for the arbitrary
but known reference temperuture sl climinotes the incon-

vensence und expense of nn avtial 0°C reference tempern-
e, A Tunction) view of the reference conneehs |s
shown i Figure 3+16. A lemperature monttoring thermistor
§s tled to Channe) @ of the reference connectors, leavimg the

- yemaining chammels free for theymocouple connections, The
temperature manitorng ond wrrc»t ve procedure s as

ro)lows:

8. Thermistor resistance is measured, R,

NOTE

Smnpfe RI oomtinnons ohms monitoring e
eanse thennistor self-heating! Scleot an ohnr
meier range Which uses .7 maA or less, depeid:
g an your-resofutlon requfrements (Expe
hpe IAS5A I the 1O kilohon range). A A i

" olmmmeter current is advised if possisle' (Exp:
e JSSA In 100 Kitohm range; hih resolu-
St 1o retrferve resofetion,)

b, Reference Tempes uture Is computed, TR:

L6 34052 Equation |
bt ¥ ! i}
Ln(R)+7.15 Lante

TR=

w7 !mnuucuuple r.umpnnsntinn volioge Vi ks eolenlated
!‘nr cnch thermocovple type usad st the-sppropyate refers

- Tence temperature TR, This Js o suflware process to compen-

sale for the thennal eml generated by the rifemener junes
“tion temperatuke, Remember, the reswlt desired is she prea-
mrfugjum.liun tculpcmlurc.

d, Themmcuuplc vnltm [s mcnsurul, Vs,

~ ¢, Currection is made by nddlng mumcnsnllun wltnge
to thermocouple volluge:

VR+Vg= VT :
| .NOTE
VR Isneyutve if TR > 0°C.

I, Mensurement juur.liun lemperature derenuined fe

corresponding V1., ’

By adding the app mnrfnlc mmpcnsallun \ullnl,c. the NBS

thermmocouple values jay be vsed with any arblvary refer

ence femiperature, Since the correction s made mmhemar

leally the reference connector can be nsed for any thenmo-
. I ‘ o
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 couple type or mixturé of types, A:table or mathematical
‘model of specific thermocouple characterstics -provides
dala for Stcps cand fof the correciive procedum. '

o, ruvslcmnsscmmnu. L

3118, The rel‘crencc conncctnrs wre umslruclcd o mlni

' mize temperature ‘differences beiween the HI und LOW

input terminals. and the temperature sensing thermistor, A
mela) shield encloses the assemblles nnd forms o baffle
" whigh imils temperature variations due to copveetion while

’pmvidlng on entry point and strain relief for thermo-
- ‘couple wires, The temperature difference between channels
. _Is also minimized, Oplion 003 connectors employ sh i50-

thermal enclosure to minimize the temperature gradient,
while opticn 005 connectots employ PC cladding, Guard

.connections are provided for pil inpbls to improve com-

. envltomment 1t s placed I, A statke (slcndy-slulc) environ
_ment ocenrs exclusively where the mmblent and thus the

mon-made refection In Roating measurement configm.

 Hons, Two sets of HIGH, LOW, and GUARD common
‘ lerminnls urc nlsa avallable on the conncctnrs.

_ _3"9. SUURCESUF EHHIIH (ACBUHAGY)

3:120, The aceuracy of the Seanney |s depcndent on’ the’

i

1 o,

' scanner tefuperniure vorkes no more than 1°Cllr, A dynam-
e environmient ocewrs whcre temperatore varfes no more
than £ 5°C/hr, A 1°C to 5°C chonge In seanner Jempertie
could oceur when imoving the scatner from o hot stome-
bile 1runk to a ventllnted office, A 5°C/hour chunge In senp»
ner femperature cottld vecur when - the heating systens is
toed on for a work day i on office bisdding, I both
occur simultaneously, stoted nuurm.les will aot apply, If
cither conditlon 5 exceeded 'the specificutivns will not

" apply until after the scanner hus equatized with fis environ-

ment, The thermal thme constant of the Jip- Model 3495A
Scapmer is npprnxlmnlely three (3) hours,

J:121. The possible sources of error which vould fnfluence
the mecuracy of temperature measurements made witly the
thermaconple reference conpector can be characrerized as
efther reference temperature 2rrors or thenmocouple meg:
sureient eprors. Many of these errors are quile dependem

_on o user's pa:tkculnr system. Table 3-17 sunmarizes the

. ) o 1.
4+ . Artisan Technology Group - Quality Instrumenitation ...
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Seetion Il o Mude) J495A

Fyuiation 2

TOTAL |=|tuuu~5”: Ref Temp Ein) | X e Vodlae Eanons

. L Temp
S T £ Temp h;mn

Where Sy « Secbech covifichenn b peiemes Fype ) Hiepmoomple _ \
) S Seebech cieujens uk mvasnpeaienki e J Thesmoganpe C

Table 37, Sources of Error {Exampla; Options 003 & 006}, o

Retriuniw Tempesaiyte £y Enesy Mesbutenent iy Eimn
Thesmishor Ay tiacy vrte Bowmr Ditivh Yoltag
{incioiied GYC Theiminor 12400 A} ; '
surve S ek . Blmhe L)y
. . Dynamic v
Tragavnalute Gripoicts Aliing © tolbler Aonurecy (365A0 J R0 pY
Trinonal ' . .
Sraby ¥ L [
Dryiannii L% Y
i RLL TR trte Thnnocoupls Tably rye
Contuinmy Cambyrmiy
Ribprinyler Aciuracy [J4BEA) t ou'e Thanngcguis Calirpinan tert

possible errors In n representative syste, These fApures nre
for an +hp- Model JOSIA Darn Logger Systeim, using ) year
specicntions for the -hp- 3455A Digitn) Volimetsr, and
assuinbg Type J thermucouples ok a 600°C messuping jones
vun temperature, Equatlon 2 Is used lo determine the lota)
mensirernent error (less ealibratiun error) from the errors
listed §n Toble 307, . !

3122, The thermistor seoaracy and remperaiore gradient
errors are fnberent 1o the reference coinectors, The ther
mucouple idble eonfopmity ersor bs system dependent, This
error teedrs when translating the relerence lempepature to
a conectlon yoltage vie the NBS tebles, The shmpreter
securacy enor - §8 defermined from  J455A ) year
specifivations, The net temperature errar Ji to chmmeer *
Ingecuruey may be detenmined by dividing the maximum
error in the ihermlistor resistance measurement by the worst
case . ihennal sensitivily of the thermlstor, ‘Assmning n 2
ohny yefay contast enor, the net lempenture ermr due to
ohitypeter:inaccbracy §s ,066°C, To be safe, 08°C is wsed,

3123, A maximun dymunfe scanner offset yoltoge of 2
mivrovolts 5 possible with the Model 3495A Scanner and
should be fnciuded fn the caleufation. Another slight mea:
sugement error §s possible when ineasuring thenmoconple
yoltage, This systemn dependent error may be determined
from DYM speciflentions; With the Model 3455A DVM,
using Type J thermocuuples al o 600°C measusing junction
temperature, sn 11 microvolt errur Is possible, When Irons.
feyring - these voltage readings into temperatses, an addj.
tiona) ,1°C temperature mensuremeni-eror s possible,

! . . 1 . P
3-124, By/nsing Equation 2; the overall possible mepsure:
ment error can’ be coleulated,: In Wiis exomple, an overol)
error of 83°C results, Any user calibyatiun erkors wonld be
added to this figure, oy

| i NOTE
This representative error applfes 1o both.

~options 003 and Q03, within thelr stated
C o dyhemic emviromment conditions. '

32

3125, WIRING CONCERNS,

t
3026, Core should be baken when connecting Hhenno
couple wires to ihe reference copnector teminnls, Bane
wire lengths should he kept to o minbbn jo ayoid shorking
input connections, The reference connectur nitachies to M
Jow thermul chuunel assembly, Check th he sure that the
lowthermal assembly is securely In Bts slot on the seapner

_ <hassls, To lmie hear transfer plong whres, wse |8 AWG

wires o shinner, The specifications are plso s fanction of
this restrietion, o

3127, GUARD CONCEPTS,

3028, Proper system nperation when taking mensurenents
with the system DVYM's wan only be obtained when 1he

© PYM's are guspded correcily, A gorrded Instiimen) has gy

wilditional shleld (tepmed the puard) between the Jow and
pround, effectively nerensing the low o ‘ground Jenkape
inpedance, With the guard propesly connected,: it hunts
common mode cuprenls away frony the source pesistunces,
This current shunt then eon virally climinate common
e current eppors i ke nstriment measuzement, This
principle bs Nlustoted for- the 3495A In Figure' 3R, Foy
more Infopnatlon un goarding, wler to hp ’Appllcn}lun
Note 123, "Floating Measirememis bnd Gaanding”,

3128, GUARDING IN TEMPERATURE MEASUHE.
T MENTS, - o

3-130, The thennoeouple terminal conneciors provide
guerd tenminals for all sets of H} and-LOW thermovouple
vopneclfons, The point at which goard eonneetlops ape
made [s dependent ea the type of theymosonple used, In
geperal, there ore' 3 cummonly used thermugouple stre
wres, classified by the type of mensuring junetion as showp
in Figare 3-17, : ' I

'[3-1:;1_-. Exposed dunction Thermucouples,
3132, Expnséd junetion thermoceauples are typlieally used!
- : _ . Vi
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Motkel 4954 !
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\ I .
'kl

UNGROUNDED
JUNCTION -

GROUNDED
JUNCFION

EXPOSED
JUNETION

Figure 3-13% Comman Thermocoupla Structuras,

for the measrepent of statfe or Nowing noneorrosive gas
temperelitres where shopt respanse times ape desired, The
Juniction extends beyond oh endiseated sheath,

3133, With expused  funcifon thenmocouples  guard
conpections should be mude eJose to the meastring junee

- Hon on individun) shenths if o relatively bow Impedance

puth §s suspected hetween the low thermacouple ¢leinen
ond sonpee ground (see Figure J18A). I no such path
exfsts, o Jowsdopuard comection at the conmeetor is pdes
pute (see Flgure 3-188), . .

3134, Ungiounded Junction frharmuenuples_. "

3135, Ungrawnded  junetion - thermozouples are typically

. “used for the measuremebt.of sintie or Nowing corrosive gos

und Niguid temperstores. The therowuple wire fs phy.
sically located Tram the, shenth by ceromlc insulntur,

3136, A goandtodow connectiup should be made st the

comiector o gaord ungrounded - jonetion. chobpels, Use
18 AWG or thinner wire 1o reducé ihenmal offsats,

3137, Gm'um_led Junction Thermocouples, -

3138, The-grounded Junction thepmocouple Is typieally

-
. ‘?~,. : q:mlm‘{.’:.' '

used For the measirement of stathe or Towing corrosive gos -

atd Diquid temperstures wnd For high pressure spplicutions,

- 'Thé junction is physically abtached to the sheotl) by provide <
-~ fuster response than the'sngrounded type,

3, With prounded junction thenmoeouples, goard coms
“nectlons should be made an individual sheaths ot the point

of measirement §F possible, Otherwlse, make chunhel guanl
to Jow eommections, Use 18 AWG or thinner wire jo reduce
thermud offsers, :

. NOTE
Use sb[:‘d Wire when connceting li:en;lomup!er'

. ond guaitl connections, This reduces the effects
of thermal offsers die ro inficrent strended wire

Seetfon 11~

_ NOTE

Kleetrivel fsolation frum the imeasurement point
is advised to eliminate unwanted sighals from
the thermoconple cirentt, A thenmal compend
“ay he wsed w attach the theroonples o
the poing of measiremen, '
S

: \.
3.140, BJGH~SPEED BURST MEASUREMENTS,

3041, Buist measwrements ut speeds up to 1000 chunnels
per second uJs sehieved with the fust controliar . option
(Option 100} and the duo-deéends channel options {Options
004 and 005),".

3142, The cqh}pment required  for this application
ichudes an HP-IB comperivle controller md o program:

~ muble DYM with a reading mie iy excess of 1000 chinnels

per secand,

3143, Figure -39 iustrates how an »hp- Model 34954
Scomner ean be conmecied to an Dip Model 9825A Coleu-
lator ond shp- Mode) 3437A Digital Voltreter to Yo a
birst measurement system, A sample 9E25A progrom |s
given to cyele through ane duodeeade block of channels,
toking and sloxing the volmge measurements nio a high
speed bulfer, ,

3e14d, The sample burst measurement program in Figoge
3:20 vses a high speed inputfontput edeulator buffer
store ASCH dote from the 34374 DVM, Thie high speed

. buffer Is meeded when repdings pre desired at less than 4
milllsecopd intervals, The, 7000 byie Jength §s necded 1o

store the 7 ASCH bytes per reading plus the end-ol-birss
line feed charadier, .

NOTE

Tite ewlendator will generate ot 1S oror mes
sage Withaut ihis extra byre,

3-145, The entire burst Js transferred to the buffer by the
tef {transfer) stetement, The freefidhd fonmotied red (reud)
stateiment converts the 7 byte ASCI values to single byte
rendings In a fornext lonp, From this point o, the readings
may be monipulated [h accondanee with your nveds ond
application (statistien! analysts, charseierization, ete,).

3146, SWITCHING GUIDELINES,

" 3-1147. Bere are - few guidelines to help you maximize the

performance and )ifetime of your scanner channels:

o, The current that can safely be Intersupted by o paiy
of conlacts varies Inversuly os the produet of swirching
speed e fimpressed volinge, '

323
i
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A

BEST CONNEGTION- GUARD CONNECTED YO LOW AT SOURGE,

F@mzﬁuﬁgnpfe

Ab

LG .
BEBT CONNEGTION,
GUARD AND LOW AT BAME VOLTAGE, - )
O COMMOK MODF; DURRENT GOES

I .’:

1 SOURCE GROUND JSTRYRENT SESUND .. | !
A GUARD CONNECTED TO LOW AT SCARNER. | | T
FE‘D&‘H SEaFLE R T |
'+ Bp ) - _ ' I'
' 'PV
Fd
s
] 1
i <\\ \ ;
N _ o
“T(rame SARSIIAE e
€0 0 |
gﬁ"@mﬂf% m;éguau' Ry CAUSINGELGNT . |
lctn i GU#BD o r ,
L |
Ny ’
| " \E;; " . | |
SOURSE GROUND .m_ ! w&m;mmm.__ G

c, GUARD CONMON TO LOW COMNON, T o \

L I . HiGH) gy~~~ o - C o
. 2 : B 3 !
. .. R : "Ry . ) 1 . I .
‘ i \ _‘-‘!; Lﬂi@" . o :
_. e - conuz%‘lgg“ﬁk AL o '
' EFFEGTIVEL? GUARDS VM. .
QUARD OFI' CURRENY GOES
- lem . : o TM%GH %.,rmo nnyn,ggausmu ! .
: : -1 23 i . ' . ] )
'h—o_ l‘—— . ._] ! : . ' - | 1
. I [—3 E . r | I .
’ . souRcE RouNp’ - LMSTAUNENIZGHOWND |
: , . |
i -1 ]
I B 1
_ Figure 3-18. Connecting the Guerd, © . . 1
i ' ) I i
M L .
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C r Figurs 3-18, Burnt l:.'lmuremant System.
) 3 :: ) . . H
ot The mpount of be enprent thet etn be salely Inkers
~ 1 rupted s approximately 124 ro 2 pimes the sonnt of de
CCoeurrentithal con e safely Inlermipted, nssombig v
: .lcnlprmlni:ltp ns per Step u, -
S AR
e Forade switehing, higher capacliance enses larger:
supge currents g closings higher inductomce ¢ ises

larger volvages durig opening,

d, - As channel: reeds approach the eml of their life, the
highwodow consnet resistance (shorted hipinis) begins to
vary, o stondard deviation of gresier than 0,3 10,5 olins Js
Indleative of approvching eml of 112,

- 3048, Further infurmuation on switching enncepts can be
~ Tound It reference 5, S

53 wrg_?ﬂ?.”LS?F. 11 it rds("BUFF: ted 0s per.youp
\ - o2eltr o - ER™)<Bjstn +8. . apRlisation. "t
- bt "Froaran 3437 , 19t "END"teny
R DYM"E Yy | #32653
” R L 3 Iﬁgme ?-20. Sample Burst Measurement Program, '

"E(”WHFL
-2, Moffut, 'Rubert J., The G

eapability”t

sonplete’s

how be mapipula

, <8 "ETART ™ o fF wtb 724y"RIFL - [2t "Read the !
o L diim AC1eos)  Nleeasp.edlsTit - 1ape walues =
1+ 2F "8y up high~: B "Transfer Anto variable
. - speed bufieri . entire burss - RCI1®
| 'PB0l bytes=ipay into BUFFER" 13t Far
v readinss”i 98 vfr 724y "BUFF 14: vor I=1 1o
.85 buf "BUFFER" . ER™ . - leee . o
SR 4] W o, 18t "Yoit fop 15. red "BUFFER,
; 48 "8Set up 3495R° BUFFER status IR
" ~First & Last to indicate ©le pext, |
: chonhels & Exte that the data AP My 724,773
.ol Increneht transfer . is 18t "ALI) con

S H

1. American Soclety for Testing and Matertuls, Manual On
The Use of Thermocoauples In Temperanre

| | dient Approdeh fo Themio-  ions, (1967),
| cauple Circuitry, (1961). : _ . .
[ -_?. MofTat, RdBc}:J,,,!Thcnllucun|1i_e,Thcur3/ and Pmclice; ;e
lgﬁl}r . . ' : i o
o o ’ 3.5
: ' L - ' ) 3 S

1

. -3 . P : H . ‘¢ :
uality Instrumentation ..

. ; :g . : ’ . . : o :

Measurements,

REFERENCES

5, Holm, Ra

4. Power, Robert L., NBS Monograph 125: TI
Reference Tables Based on The IPTS-68, (1974),

yernsacouple

gnar, !-flg.'ctric Contacts: Theory And Apphicn-
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Sevtion 1V | - - L : - Model 1495

Tabln 41, Recommended Test Equipment,

e Moadel Noo, " Tt Cads I Ranpileens Capaliliithes i < inserdimeng 1 .
!-f ¥ . - . . =
S2BA [ HP=EB eontratier copabling ' -Caleulmiar t
g ‘ High naeed 110 2 witehing linie ol aptlan : i
' BROJAA 5 - - ‘ .| HP-ID Cal + Cabite _
o . i
r-‘r , AN . 6 | YReading rete py 26 /ee DG Rlghal Volimuler '-
: . o . : :nudlno Yt 2 100 /ee _
_ _ Repding rste o> 1000 e . |
6257A 5 20 Vdeadjumble | DOBupply
dgon o 1617 olym rsnge tapviems 001 B 002) High Resiwanes Metor
1 w6’ ohm renpe forhen) L .
LT G, | 200 resolution ap t MH2 1% aceupacy R,L,C, Metar ,
160324 [+ : Tost Lead Acctipnry for
ALk, G, Majer
MEBA . o MV e rmotutlon at ) MHz . Dlpial Mul)lmerar
GB2A F OV i curpu Irequency o 3 M He Tent Ouclbintor
1063 5 HP=** Jalile
1t70a F i ANGAD-ANG Calile
130400 _ F BO nhim sermination
1263227 F, ' BNG.0:Dybl Banens Plug -
‘ C _ Adapier :
0767020 5 PR E1%, /8w , ' 140.20) Resitors .
1020 ) 1 .
31011236 6.1 PPOT | 1 ewieenten !
" TES. CODES - ' '
& — Bwiiching Time g :
T = Thermal Offser Volisge o .
) = Channuel Jsolation : : -
G~ Capocltance '
. F = Frenugney Respunie ‘
B ;n'guu'ncéa 10 |ERE Stancard ABBAB75_ - . :
, Onilon 002 with Rpilan Ja0/Aceeniory 44410A ; ' )
,Opllnm €01 er 003 with Qpijon 100/Accossory Ad4) TA :
" Opilans 004 or 005 with Oplinn 100/ Accassacy 44414
:
f
o ,
40
. .o . i TRl “ . +l I
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Begtion 1Y

SECTION IV '
PERFORM/NCE TESTS

41, INTRODUGTION, -

A2, This setion coptains perfoppance Jest provedores thet

euif e tsecd bu verlly (hit the JOSA mee.s sprecilentions,

A Aests reguire nueess to the oplian terminel copnectins

hrough (e rear door , System arlentnted opermy onal verls

!’f?‘}mn tests mre fnefuded §iy Secthon VI, Troubleshoating
" .

.
NOTE

Perfvmance tests for the ohpr Mmstel 3495/
© Seantier con be performed i ony onder, The
o septienee described Jor cach performance fest
iitest be Sislowed to bl valid test results.

43, EQUIPMENT REQUIRED,

A Tesilng Wb 34954 option channels throvghont b

© entire sel of specileatlons con be time eonsiming, For this

renson e perfonmance test procadires given in 1his secticn

_ npe shotyn Tor representative (worsbease where pussible)

chumels using minbman euiphent confgurations, The
section. ends whh some supgestions on outomaling e
M95A performanee it proces ond siggesied equlpment.

- forpuch a process,!

, '_ A5, Tuble ) Jists the rcc:immendu'd equipment for liesting
the 3495A Sconner perfonmmce against specificntions, IF
C the reeopmended eantoment s ol avallable, use ml:sllpulc

equlpment shas hus requlred capubililies,
T i

45, PERFORMANGE TEST CARD,

47, A Perlonnane Test Cand is provides) at the end oF s
secifon for your colveniance iy recordi o e perforpiee

“of the 3495A durine peifurmonce tests, This eard ean e -
rempved fram the munmal and wsed o8 ¢ ps manent reeord

o af the ncoming inspecthon or of o robtine performmee

~test, "The Performance Test-Card may be reproduced with:

oul wifteen permission from Hewlett-Packard,
f T
48, CALIBRATION CYCLE,

t
C o The JMI5A dues pot reyuire periodie veriiieation of

performance, The performance should be tested s pars .7
the incoming mspection, :

410, PERFURMANGETEST FAILURE.

Al ], IF lh_c KELLYY rn!ls‘nny"ul‘ .l|l_c perfunhance tests, refer
to Seetion VI for troubleshooting information. Shorted,

1 .
t

" open, or reslstive rebays will eause Ruflures i the DB25A

based pes Gamnee |esls,

NOTE

A sharted or tbafsegience reia ey exiie
st Jaltires on o serien of chaels, 1o jest
shoes indfcote w series nf fawlts, chvek the ust
pooent ehanrel as well as the fubilty o,

412, SWITCHING TIME TEST,
413, Specifications,

1
A)3), The Tollowing speeisications nie verblied o 1his

WS 0pl00JRG0)  Opr 002 Opt 048005
LI0msee Sodmsee S s

414, Dmll;!tiﬁn’. .

Jo1 8, This gest verifies thos die 349SA Scamer con switch
chunnels within the speeified time, Sape llncuri{ hehind ahis
test may help, I genern), the lest ncremensally stepschans
pels through o 20:40-) or ¢ [O04o-) yoltuge ivider ol the-
muximim swilehing rate of the opvjon storing the messie.
ments an esch channed, The test regudres an aption 100
contro) hoord 1o provide the speciied Ierementnlion
spead, A fos) sumpling volimeter Glps 3437A} s vequired -
to tobe the mensurements and provide Brement pulses
(delay out), ‘The controller requires sov + finr 5 fass dojn
sloyage equivalehk tu the switching r ,uited, An

. <hpe IB25A Qalenntor using o type 3 bigs spetd 1O batifer

Is the recommentded controlber Tor this 1est,
‘ .

4-16.. Test Pincudurﬂ.

' EQUIPMENT REQUIRED;

34954 Option 100/Aceessory 4441 3A '
Calewlator  Chpe YB2SA  wiGenernl & Extended
IO ROM's) . .
Digital Yoltmerer Ghp J437A)
(BP=-1B Card Ohpe 98034A) _
" 10ur 20 1/B watt, ) K 1% resistors (hp- 0757.080)
DPDT switeh (1) Chp- 31011 235)

si. ‘Conneet the test setup ps shown in Flgore 4.3,
b Wire the divider network as shown In Figure 41,

¢, Cycle through the channels 1o be sested ot the speo
ifled switehing speed and store thie jmeasurements,

el
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Figure 4.1, Switching Time And Thermal Offtet Valtage Test Wiring Diagrams, §

B " ' .
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Muodel J495A

The de shpply should he ﬁﬁ]usled 03 fullows

~ Optons 004,002, & 003t 10V
Optians 004 & 005t 20V

4, Review the stored measupements and determine i
ihey nre swithin error Jimimilons for: the divider, Faulty
relays will genernlly wive pear ground or outahsequence

. messurements, :

b17, The 9825A sample program shown In Figure 4s3 con
be wsed to test switching time performance of all 3495A
options, It fs necessary lo Initinlize a few user dependent
‘varlables Nirst:

0-Qptian to be tested (1 through 5)

A-QOption close address (20, 40, ete,)

_.I.Ine 1B has been left blank to include an optional prt
. Y([I] statement for viewing channel mensuremenis,

Section IV

A1, THERMAL OFFSET VOLTAGE TEST,
4';1_n._s|muiu'_tinm. ’

4-i9(n). The following specifications ere verified in this
test:
"Qpl00)&OD3  Opt002  Opt O04R00S:

<2V <oV < av |
4-20, Dascriptian,

421, This test verlfies that the thennal offser yollage
besween terminals s withhn the specitied range, The chan
nels ore tepminated In n short for his test, Low thepm)
<hannel measwrements are made nt the common terminals,
Actoator ehiannel mensurements are mode on the hdividual
channel 1o be tested,

i '

1

RELAY
v SELECT
L SWITOR |
B DE POWER SUPPLY
[
- 621
[T L rgt atall
e BATTA 6—B |
- ) g OV
AR 2 F“E‘F‘:_R TSFIGUHE-&-'_I _
HIAX OR WIRING DIAGRAMS
INPUT \ PO
| DELAY a 5 5 J
out |
|

Y

ECANNER

b BAEEA
W/OPTION 100

L.

HP-|B CARD

hp-DEDIAA

REFER TO FIGURE 43 FOR

BAMPLE 6B25A PROGRAM

hie OBZEA

CALCULATOR .

Figure 4-2, Switching Time Test Setup,
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Section IV

~ Moel 3495

Bt "STRRT"sdip
yrell |
18- epy "NDption
Nuumber”»0bif
D=1 of D=3} ,01%
D} LosL -
- BEOIF D=25.849D)
YL I
3t {f O=4 oy
0=51.881°05 28L
48 ent R o
B} dev "socgnt
709y "syn") 724

| 6t bug *BUFFER")

Laly 35 rem .
7 fmy Ly"L"y

10t "TEST"tens
"Pres- COMTINUE
?Fo? the Tesy")

'11: wres "soon.l”

yAHL-1y "C*) A
120 wrs supn.2"»
LyD
131 tfy "sup")
"BUFFER"
143 §f pds("BUFF
ER")} <P} ate +D

158 wib "sva”y

IITGH ,
16t for I=1 to L
173 red “BUFFER.

220 if pPnd(VII]

Q) BI-LEprt
"FAULT")R+I~L}
120

23 mext I

24t sto "DK

25¢ "RAOT":

260 "CHK2"t i
PEnd(VLLY B 4D
prt "FRULT"»A

27 for I=1 ¢

288 if prodiy
Lhy~L)eprndt
hr=L)iprs "F
T"sA+I3 190

291 next |

b
n 9
LI+
VII
AUL

F8,0) " F" ) £3.8) 3% VL] 30 if prndiVIie
"I1" ! 18: =11 #0bpre
Bt £at 2)"RBTLFL 19t next I "FRULT") R+9
-H“pr.Bp“BD"I‘_I 28t §f D=2jstn 318 "OK"sif aQBll
FP 5 "5". ' M CHK2" : prt "Option"y0)
9 F?t 3 210 for I={ to L v DK"Y
b2y 2
/ 328 end
/ ‘ ¥3732
y = |
:’ ' - Figwre 43, Ssranle 99254 Switching Time Test,
4-22/';": Procedure, 4-23, CHANNEL ISOLATION TEST.
" EQUIPMENT REQUIRED, 424, Specifications,

i/ 3495 Opilan 100/Accessory 4137

_ I;" be Null Valimefer (hip- $19A)

*’ ' Connect the test setup s shown n Figure 44, The
connector wirlig in Figore 4-1 can be used for this test also,

b, Place n shorling strap dimétiy across the DCNULL
VOLTMETER inputs. : . s

"¢ Zero the DC NULL VOLTMETER on the 3 micro-

'volt range, L
~dv Inerement the SCANNER 1o the ;channe) 1o be
tested, - _ _

e, Remove the shorting strap from the DC NULL
VOLTMETER, . :
K Record the measurement on the perfammnce tost
card ot the end of this section,

‘8, Repeat Steps b Ahrovgh £ for ol chmmnels to. be .

‘test2d, The nctuator channel measurements require rewiring

the commectar for each channel measured, unless common -

connectfons sre wired ss in Figurg 41,

4

o

4-24(n), The Following ihcclﬂcnllnns are verified in this

*opt 0018003 Opt 0042005
>0 >’
| NOTE

These are sirieily resistive quantitfes,

4.26. Descrlption,

26, This test verifies that the Isolation n:siétancc oo

option. channels Is within the specifled rmge, The test
requives o high reststance meiersince > 10'° o > 107 ohmy
measureinents are expecied, There are three fsolation resis-

tances which van be tested, They ore;

. High-to-Low
High-to:Guard
Low-to-Guard:

as determined by the Select Switches §1 and S2 In Figure
46,

1

| i
: ]

! ;

’ . ﬁ. -u,}‘
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. 4-27._ l:lll Procedure, |

EQUIPMENT REQUIRED: ‘

. MISAQ ption JO0/Aceessory 444IJA
Dmilnl Multhmlu Chp- 3955A)
High Resistance Meter Chp- 4 329A)
DI’DT Swiseh (2) ('llp 3. l"JS)

Wy Cnnnect the test xelup us shown in Flgun: Ay, Ua..
' llu. proper yalue for Rg ns shuwn in Table 4 2

Madel 34954 | : : : © o SBection IV
ol
PENULL VOLTMETER'
. dn 4194
1 : |
_= o =
REFER TO FIGURE 44
FOR WIRING DIAGINAMS
|
CHANNEL " scANNER
INCREMEN K ' L e AOBA
 EWITeH N : !
.I. . J . . . !
[ S = , }
. EXT L | J ;
I INE, IN, g
' . I !
. v } .
! L
Figure 44, Thermal Offset Voltsge Setup, '

b, Wire the Uptlon Cohneelar us shown In Fighire 45,
¢, Install the conmector into the seanier,

& Inerement the seaer 1o the lennel yuu wish to -

- ll.!il; ) !

. ' '
| . 1 B . X L

e, Set the high resisrance meter eontruls as fllows:

FUNCTICN . .. tvuusy sy o) RESISTANCE:

‘ " Y A
! : LTTL S T . ! [ ! i *‘_.1‘
i 0 3 RGN L UL
. pg» (50 s
o s (S R A
| ~m ISl ot
. ] e s : i oooel )
1o ' ( o ISl i e T
L S S . L
I ' ’ @ _ N i X
: : o NIy |@ e |
' & & _ L[ A
O I8 : 1=
o . ﬁ
; ) I ' T
: ¢ [Oe , TORELECT ERITENES
g o ' . BAE
! Tt JOSELICBAITEHES . . ' .
S e | © A5 & AdS
W » A OPTIONS 004 & 005
W | . - ormoNnom o | |
a ' J - Figure 4.5, Channel Isolation Test Wiring Disgrams,
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Section JY , o ~ Madel J95A

" MERRI D DIGLIM E8
P Wikt B prirag

!

1 BRI BRAL ECABNEN

IeNkHLNE ' P JERA \ . i
[ L] (=1] y P
——rl * ] o
c[' T p bR A
Wt :

i . i W ) I 8o g Jdduddun o
. ﬁﬁJauaJao g_“

o
o
Hd ddaddddddad

HE rrrnggy ~ u-l--—-—)-ﬁq—. . 1

LY T HEHMAL LG

o | eenetcpons - ko _ : :
. [ _ao b H . -
: ' J - g ‘-—-—-—*J

Figuu 448, Channel holation Test Sltl.lp, o -

~ MODE, ,...coov i i '. R DISCIIARGL : - }» Repeat Str.ps ] llmmgjl i for em.h Isulation yob wish
' . TESTVOLTAGI: PR PR AR} , » ..5 VOLTS to lesl . .
o ltANGEP LI B b.b L bxlo 0p|tun 002 I

: o . xln" Ohers  k Repeat Steps d thraugh § for each t.hllllllcl you wish .

g , lotcst.l

A Sclcu llle isnluliun yuu wish 10 testwllh switchesS1 A28, BAPACITAHI:E TEST,

Jand 52, = _
ro ' 4-20. Specifications.
B Al‘b.-r the high resisiance meter 1 hos 5“"’*"7*‘““‘ the . 4.20(u). The following speciﬁcntlons are verlfled in this
Yo lrradeswih.h to charge, tostt
R , o o Opt00)  Opt002  Opt 004
C h. . Allos’v'scvcml gccmuls for Ahe meter cirenitry to lg?:,::i.;l;;:‘:ccmnml : _ _
3 . 0(’ l [ ' " . .
- charge, Then set the mo esv:eltch Qmmsum Opem: - - <L)SpF <15pF <350 pF
| L y . Closed: ISpF <25pF <400 pF
J, Record the jsolntion resistance on the performance fmerchanne} Capacl <12pF  <12pF < [0pF
_ - test eard at the rear of this section. _ tapce '
! P ¥ S ’ '
[ T
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t

Mos] B198A - L o senmly

430, Descripflon, | EQUIPMENT REQUIRED:
: T . ' JH95A Optlon 100fAvee
. 3L Phis est verlfles that the highotolow op SABISEY R [,5(: M.:Ih':ru Chp .{5"7“ hﬁimy HA1IA
e enpaeftonces and interchnnel copachiunees wre below the . w/LGOI2A Test Lend Avvessury
specified vahees, Chunpels ¢un be closed by pn extemal . : :
Cinerement-Inpt closiye 10 ground, A’ paapsary canaet a. Connect the lesh setnp as shown b Figure 3, Allow

: S_WEII.'II e serve (o mdke these closores, Low thermn) mess e R LC meter ) hour wanhop e hefore pmcccding,
- suremeists nre mbde Trom the eotinector COMMON jermis ' ' - ,
pals, Aciator chumnel mesirements are minde on Individus by Defore commeeting the test Jeads (twisted pair and
al efmnels, Interchumme] copacitanees ape mode frum chone gaard} o the seanner copnector, seb the B LC METER ns
nel iput ferminals, ’ follows and then 2ero the meter,

! . :;UR:(({.]I.!ONOFDP!tPIPODFI"IF.UI({"(;
NOTE A ::.t.*nnn.t.”..p”..AUT()
. E B . ; ?Il?l('&[::gl[él-»HnHnnn--nnn["g"
o The suggested FLC meter regiires a one bour ER v vneasenosrsrisnereo INT
: Wermien ,n"‘,’ RATE » .t P b I'ULLY CLOCKWISE (Milx)
- Zerolnp the meter eliminotes the elfeels of the herent
- 432, TestProcedurs, o test Jend chpaeitapee,
P LT W : L Mawaiy
v may I | o T ~
"t(]; Y8 : : Prisa ww [ ome e )
! Wi g - | ] e HeRle Tk e | 15 & e w0 )
! Lz f f h—é] _@_ e L] . 73 : . 7 7 @.(':,_,- ]
’ : LI 11’;’_" 32 . ran s L GRRE T ; 7] 17 ) )
a ...l' PPN . V: A L'Q-— — HuAhD ' P 7 v 7 )
, win o], Y Al N . & ) 2l fla '
Py et O (71 NP7 e el @ el o]y
o . utw b ol '.:’j Y L e il e A o (_)
: . Il | "Gl (71| P EL e ol e 2
- EE TR T (%] ¢ - { : i .
o i e ) ! ) , & 2 7
S R H_gg_ 21 S ET 12l @ el lel ©
@ {9l o | v [[2dy (2l ok [ol,9 fa |
B 2] <) sl (@] Q‘“_‘ cuanh .
: : . . . | : i
Ald - _ ’ YT T \__“:_
i OPTION ' ' by
an :
o P o - Al
| . OPTION
. a2
ST B . L . ' : ISHOWN FOR
L I © CHANNELE . '
1, L : L CAPACITANCE
e _ _ : o MEASUREMENT)
f & - ol
_ Mmoo e
EEROR ISR,
| | iy
S RO R ere
_ | CELOLTLE :r[‘rr TrrE: -
. . ; T E ‘,[;,,l' r L———:—— KBUARD
L I—I.T[:e el o e
. - ' tﬁ . gl
S . ' : 9 ]
B A45 ]
. : ! OPTION |
_ _ 004
o 3 Figure 4-7, Capacitance Test Wiring Djagrams,
1 i ! .
: p——_— W ILE
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Sc_cl fun 1Y

& Comneet the twisted polr 1 high conmon anil Jow
comnon o the eonnector or i PA™ g PBY of the
Qption D02 chann you wish to test, Capnect the les) )
terminnl shield to grard conssion on the coneetor,

dy Install the comectar it the SCANNER,
e nerement the seanner b the chinnel you wish 1
Vet The worst.cnse channels gre Bisted below and o the
Perfonmmce Test Cund,

Ullllmlﬂﬂl'..nu-nmn,un.u'h‘?
. 'Umiﬂnﬂln,....n_»-.n..p..pﬂ,‘.}.l.ﬁ
UI'IFIIIIU{N nnrrprnrr»3;7;“.15|w

Since the channel capacilonces ore physically detennined,
mepsurements oy these channels should be conclusive,

s Record the measied capueiinnee on ghe pesformanes
test cord ak the rear of this seetfon,

g Repeat Steps ¢ and § Jor ull chumniels to e jesid,

~Iprerchumel eapacitances are made hetween ehannel fnpuy

reyminals with upe (low thermnl options) or both etator
option) channel(s) elosed, ;

433, FREQUENCY RESPONSE TEST,
439, Specifications,

lestt

lrréquqncy Réspunsc (iﬂ_ kb2 referehee, 50 ul loau)

Optlvh 001t Up 1o 10O kMzs £ 0.3 0B -~ ©
Upsto | MIRz: £0.5dB: -

We3dlu) The l‘ullqwlug speciflentions ot yerifled In this.

I ~ Mudel 3495A

: ; ) i _
Option 0041 Up 1o 3 MI2s £ 0.0 0B
4:35, Deseription,

30, This test verifies that the seanner's freduency
response bs-within the specitled ronge, Channels can b
closedd by ms externs) perement hpur closire  groupd, A
manenioey contaet switch can serve tn make hose
closures, Low thermal meosurements sre mode Trom (he
eomnector COMMON termingls, Achigtor channel measires
ments axe made on Individus) ehapnels, Worstcase chapnels
for this best nre;

-OF“UIIUOI Frrerrrriaribaareiar s
Ollllonﬂﬂz srrtenrrsasbanress o )9
Opllﬂnﬂm Itbbiin!ltr|p|;p7||l'l5|'9

Mcusurenmmsl_un these channels shopld be conelisive,
437, Test Procedure, '

EQUIPMENT REQUIRED;
3495A Option 100/ Aveessory $4413A
Test Oselllator (p- 652A) :
Digital Multimeter (hn- 34554)
50 ohim Termination (hp- 1 1048CY
BNCBNC Cable (2) €42 3 11170A)
DNC-Banna Adapter Ohps 1251:2277)

a, Conpect the test setp s shown in Figare #:10, Do
not wire the connector at this tine,

b, Set the Tesr Osclllator cantrols us follows:

CRANGE, s ssi e XK L JOKH,

Option 002: Up fo 100 kElzs £0,3 41 - VERNIER, . vy uvianisnynsn JO T Frequency
o . Up 1o MIM: 05 du : i OUTPUT f\TTENUATOR. (XX U] vUIIS
. _' _ ' _ : Il'.l._l:lalt'l.lli
; . . . : . LIXH1] ]
. : N ; - 1iTcTe Fig
. L ] ngqul ooy ; O
e T R J
: D liunamewe _ = | . :
J — |
Pkl vt + AM !' i EIII’ -}
LTI 4Y ]
- s |
bk . "y
— —1]
B I ) _ o ) R
. — : ' / '~,.

WE S ! :

]
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Mol 34954 Seetlop IV
Lo
" p
_ iladd ohas i | |
. W e fome e :
":f; ,J;,l a . . , . =] oaway | T35 18] —Ty; n 0‘10}; J
SO I L] A SRR 1 B B )
e § - ) o |t Q LR T T 3y [T ' w19 2] . 2 0
WAk ) - [ 7} .I [ R Ly 11 ' Lz ?! 2 )
L i) Vi r{\ : 2 "é g . gl e
Fih ) - L@ \ | . ? P 1 5 Y (( E
(L LT - g . gt
wen b Wil o -k s i v [ & 2 : <
L ¥ v -G F ' v3 | & . & ‘?JI o
i b - 7] a - g | 1 ’ A Aak -1 et THF RN
Iun - 7] - sy b ' By %) Ly .....@... O“?f' ukE
1Y) 0 _g').. _.@.. _93.. ..@.J 0
T - 3 | * ,
&E:;l.l#mh : i':'i’." : i
’ n OSCALLAFOA
. AN : AZD . '
P"T'ﬁ“ nE; ' OPTION 002 )
GHANNEL 4 -{CHANNELD
MEASUREMENT _ MEASUREMENT
_ EHOWR) ! ' EHOWN)
(3" b
F"!_lnrmr!nlrlrmlrrmll iy
! RISVt BT SIENR T
PR
S X ‘:’% HLLL, ;':':i«:'olf.[-nla'i.,
e l;lgl jus IPI:{'[I TIr
. o \_briinsiimryedd L '
, o pow T Im. L 3 tobvn
: QETILLA TR e (3 1‘
' “AMG ,
OPTION 004
! ! [CHANNEL 3 _
- o - ' MEABUREMENT _ o
' ' o : . BHOWNI : !

Flgure 4.8, Fruqunncv Bupoma Tast Wiring Diagrams,

]

¢ Sci the DMM umimls us lollows: o

Rf‘NGI:Os-tr«rrr-rrrrrr»»rror,AUTg

; ! (Yok auto-anging DMM’s)
I.:IUthloh’!*Dbitbbiltt.lbtii}hcv
TRIGGER .., ... vy oven v v i s INTERNAL
'AUTOChthbtP’ibi§)>‘bh'p¥bb.p0N
CUh'tD *EEFFEYEEREFEPERED }DL.,lthSLD
((‘unld to Low Conpection)

1

d, Cunm‘tt the ?c'sr Oscllator 50 nlun umpul I tlu

DM vlua'}ﬂuhm r-:euummbl; wrminuliun {hp- 11048C), .

T
F'l'.

e, Adjust lhe bust u;glllnturoulpul t n DMM rcndingul"

. 30000 volls,.

N W'“‘ the opthn comeetor 1o the Input turminuls of

the clumpel to be u_.-stcd Refer to rlqum 9 far repres

. sendative whring,
| '8 lnsmll the comeetor into the SCANNER,

I, erement the scunner 1o he channel 1o he lest-.d

Worsheose chomnel measurements showbd ‘be adequate, -

I Reeond the 10 kHz reference vahie, FRER, on dhe -

perfonmance test cand st the end of this seetlon, This -
meastrement s pespaired For vach channel 1o be jested,
therefore, you may wlsh b take §his mwsurcuu:m wn ol of
them now,

J» Reset the Test Oscillator controls as follows:

RANGI-DD\D! LI B R Pb)!’lrx lO Inn 'f,
VERNIER .o v uiusanenra s o IO Ir-:-.;nm.)
ouTM!Y .&TIE:\U:\TUR. o030 volls

4

Artisan Technology Group - Quality Instrumentati

ion ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




e LE DI TR YN
[LLRNIYY 3 LT T ey 1YY

Secthm IV ‘Mudel 34954
. ; . | [ I
—
BT o T
i = E.-..._: iy fff:i“'l““;“““kﬁ "iihins
f 4 dddd I
@)@ @ JIJ'IJJoliJJJJlo
] ¥ J9uQ po

[LIES Y = c '

1 ]
T

't
L]

LA
[ EETIY Y

rihhi g
T LR
(AL -
L »
—— ¢ LT )

Y

) . ! i

Figure 4-10. Frequency Reiponse Test Setup, ‘
Table 4-2, VAVREF Test Limit, |

u, Verify that the ratlon VIVREF Is within the fimis

' NOTE: Bokd vohies cun b ised 5 an abbrevisied tess,

" k. Connect the test vsellatir 50 o
DMM viz o 50 ohm feedit

frons Seanner),

!; Adjust the
of 3.0000 volis,

. Reconneet e tesi oselit

shown inFigure -Hll.

e Recond the DMM readivg, V

test aselllator vb

q.

hin output to-the
ouh termination (disconnecl

tput-Jor o DMM mmling_, L

f

14 : i
deor to the seunner ns

 on the Performance

T I

— T ViV Limiv Comar = Upper shown i Table 4.2,
- [He} Optlon Q0) , Ontion 002 - Gpilen 004

. NOTE
moK DE60 ~1,0387 9660 ~ 1,0068 9772 -1,0233 - T
10 efore t elere Hulere . ’ '
BOK ,ggﬁo - ;',';;m ,gr,'Zo - ;',';;5; 9772 ~ ITJ:;.‘!S It is necessary 1o adjust e Test Oscillator back
100K U660 ~ },0061, 0660 - 1,0061 5772 - 1,0233 - 42 20000 volis after cach change of frequency,
i) D440 - 10583 0440 ~ 1,0683 9772 1,0233

p. Repeat Steps b through & Yor eash channel 1 he

- tested, ndjusting the test oseillator freyuency in Step J hy o

the values Jsted in ‘Table 4.2,

3

438, AUTOMATING THE TEST PROCESS,

439, Because of the repetitive natwre of testing seyner
chinmel perfonmance, the 1est process Js easily anjomuied,
An HP-IB test system can be developed eround eeuipment
such ox that listed in Table 4+3, Such o system reduees the
quantity of wirlng, uid measurement reconling which was
" necessary In the munoal pracedues,

i

althongh requlring

“Test Cord ot thé end of this section, - somewhe more elaborste equipment, :

’ - Tohle 4.3, Sungu.téd Test System Equlpment, :
- Iostrument : Speclfications Sugnesyed - Mode!

Caleulator HP—{B Cantraller Capehility -

98264
i High-Epeed 1702 1 msee/messurement :

ovM Readinp Rotet N
. Qntlons DOT& 002 10 msee
Option 0027 <40 mise

S Qptions 004 & 045; < | miec : _ . . :
Dulay Qutput C A ;
HP;-# B Competible S '

Tot MHz | ..
HP~iB Compalible

To 1 MHz '
- HP~!B Compatible

| 24394

Atitantatie Synthes|rer 13308

Netwark Analyzer 35704

Co L Dual Channelt Heéleroicek Tegy

s.;.][]'. : i | o I ' o | 'y ,
o IR _— o po ! . I i
: . . S - T . : "

z_J: L. . .- ' . M .
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 PERFORMANCE TEST CARD |
i o, !
E HewletbPockeid plodel 34064 , ! Tost Purformed Y ee—
. Insrunint Serlal Na, : Y Date -
- =
ot Test Resulis
. |Lontlant | Options . | aptten; Option:
Tost Bpicieatidn . Addresat ' | Addresst Atilrnss Atidrapsl
Switching Time . . Opiion 001 < 3O ms . Pass Pap Pass Pais
v ' _ ! '
' Dpton 002: <40 ms Foll — Fali Fai) Fail
Qpilon 003 S0 ms Feuhy '] Feulty | Foulty Foulty -
. 2 : Chonnels Channils Channgis Chnnnnls
v | Opllan00dt Sy m . : o :
' Optlon 00B; <Y ms SR I :
il
\ . al
" v
. 1
]
! |
1 1
|
1 1:
. f v . R )
L
| 1 Y ‘ s /r
. i . I-'_I T |‘.: ’
| i ) f — r' i ,.'r.
! ;‘ : v A H
1| § s i !
: . ] I— - : .
: - _
1 , b t ; . ]
L : ' . ,. .
! 1 . 4 1 + ' I
1 | 1
o ' ; o 1y '
i ] Y
: i f . ' |
| i ‘I . i ,
. .
H I, ..| I 1 o i
T I
H i 1
! .
i 1 r
i . | I J | .
| . . l : ! 1
. 1 Py
\i.- .
3 b
! 1 .
R
L RN ' ! . . !
. B _: _‘ ' l ’
jI . 1 j
. _ :
| i
: 1] j ' ' )
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PERFOAMANCE TEST CARD (Cont'd)

Test

Specilication

Measurament

]
Muapurginegny

Measuremoent

Mesppoinant

“Thermal Offyel

Yaltage

Qpiiop GOYL < 2 4V
Opiion Q02; « 30 py
Optlon Q03: < 2 iV
Optlon 0043 < ) pV
Optlon 00B: < 1 py
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PERFORMANCE TEST CARD (Cont'd}

.1 Test Measurmnens | Meatoremens | Measurement | Measuremons
| enaana) nolarian Sbecitication
Oplonoat: >0t 0
' Opion 003 500
Oplon 004 > 107 g
Optlon 006t > ' n- —
N
S
i
1
(N}
L o
R : Ill |
! i
1 !
i
/
)ﬂ
|\ f !
H ! . :
B i , - | I
’ : \ l 1
. . .!. i ' ) \ i
A ]
s / g
’ “, ' P .
X . I .
L ; t
. l. 1
iy ) ;
v Pl B ’ [
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PERFORMANCE TEST CARD {Cont'd}

Test

Spucifjca,ion

Test Reks’ls

Option

Option

Option

Dprion

Capacltance

Highrio-Low

or .
AR Copacltance

. Opto0] OpiOOZ Opt 004
Dpant < Y6 pl- S IEPF < 360 pF

Closed: < 95 pF & 26 pF <400 pF

Inierchanpet Capacitonce

Opt001 Opt 002 Ops 004
T )2pF < 12pF <10pF

il
L e S I S T

Worsk Case Chapnel:

"High' o How? -
Optlon D013 8%, A%
- Oplon DO4: 3"7°, 11,16 59*

: VAN g I

Opiion 002:0°, 5"
" nterchannet”

Opilon 0011
A% g
Blog

_ Optlon 002}
. O%e1® .
p*o-8* ‘

Oprloa 004
I .
7%t0-6
. 11010
- 16*10:14
18%e38" - 1

» E.:loudfnr Mearurement

HaoL
o
AdoB

Lol
B-o-B

!

|1

‘Haol

or
At}

Hioll
oF -
AR
. |

1

HuorL
+14
Mo

——
Pe———
|

P—

Intors
Channnt

; Hold-H

er
Adod

v

Channei
HoH.

cr
AA

lnlw'
Chennal
HtaH
or:
AloA

+

Leponl
toar
B:lv-B

Laod,
ar
B8
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b

.

. PERFORMANCE TEST GARD (Cont'd

Freguency Rusponse
{10 kHz Reforence,
B0 & Lond)

Warst Case Charnels

OPTION p0I

Up to YOO kH2: & ,3dB
Up to § MHz: ¢ 6dB

OPTION 002
Up 1 $00 kH2s & ,3 dB
Upjo T MHa £ BB -

OPTION 004

. LA
Uptot MH2: +,2dB

Option 003,'9, 4

1 quonodz: A0
l - +

* Optlon 0041 3,7,11,15,19

R NSk b

Tost Limits (VIVRep Ratic)
oPTIONOOY

Frog {H2}.  Lower=Upper
BE60 - 1.0063
Acoforance
D660 — 1,0361
BEB0 - 10361
8440 ~ 1,0603
M40 -~ 10693

., OPTION 002

Frey (Hz) - Lower — Uppes
0660 ~ 1,035
Reknrancy

__ 8440 ~ 1.0683
/" OPTION 004

I .
Freq {HZ)  Lower — Upper
772 - 1.0233
Reference
87172 ~1,0233
8772 ~1,0233
BF72 -~ 1,0233
B272 - 1,0233

Chesnet:” Ratlo

Chn_nnet Ratlo

Chenna)  Aatle

Channel  Ratio
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Py lhc rear nnd pulling rcqrwurd o thc cover.

\S<
i

* Model 34954,

59/ POWERSUPPLY ADIUSTMENT. 7,

52, Only nnc ndjnstmc»l is required on the 3495A, the
RIS l’uwcr bupply Adjusnmnt. Use the following proce-
tlure. v

- Remmrc the 3495A top cover by ming thc serew al

i

SR . SECTION V
ADSUSTMENTS

Sectjon V

h Connect o vnltmeler ueross the + 5 ane GND pins on

| the A2 ussembly, Sye Figure 7:A+2 In Service Groop A for

the loeation of A2 und the two pins,

e, Adjust A2R1 to give o reading on the wllmclcr of
+5 Y & 3% This adjustment serew §s shown in Figure 5.1 .

", Remove the volymeter und replige the 34954 tap,
COVeR, . , _

et - 'ne covPOMENTS

A2 e

Artisan Technology Group - Quality Instrumentation ...

‘Figure 5-1, Fiva {5} Volt Adjustinent,
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81, mmnnumnw,

‘Mode) 34954

Section VI

: ' SECTIONWI

62, This sccllon contnlns Inl‘rrmntinn for nrderiug replace-
ment assemblies, Table 6-3-lists the assemblies In ulphe-

_ meric arder of their reference dcslm-ntn's..
' 6-3 Bsplacnuhln ?am. S

1 ] ;

64, Tubles. contuin[ng the fol[owlng infom;ation on
- peplaceablt perts for ereh pisenbly ore Jjsted In lhe Scrvh.c

REPLAGEABLE Asseum.iss

P

[ Mnnufaclurers part number,

66, _bnusnmn INFORMATION,

6-6, ’l‘ o obtaly replacgiment asscmblies o7 parts, address
your, arder or fnquiry 1o the neerest-Hewlett-Packord Sales
end Serviee Office, Identily assembiies and parts by thelr

, -hp- Pnrt Numhcr.

' :(‘mup where lhc nssembly is found.

B

b Totnl quantity. used in lhcinstrument (Q' } cclnmn)..

number appears, -

tlons.)

d. Typical manul‘uclum of llm parl js-a ﬁve-dtgit cndc. i
(Sec Tnblc 62 I‘or list of mannfncmrcm)

* - The total. quantity of a pant is gl\*cn the Brst b ¢ thu.. pnrt

Descrlplion of the parta (Scc Tuble 6 | log ahbrcvia-

" hp- Part Numbers, Inchsde lhc Instrumenl madel und serfal

~ number, . _
¢ B Nun Limd Parts,

6.8, To obmin n port lhnt s not Iistul fn ‘h{. sewicc gmups. _

_ IncIude.

5

a, lnslrumcnl mode) numhcr.
b. Instrument seilul numher.

e Deseription of the part,’ -

o Funr.liuh nnd locnllnn nf ﬂll‘.‘ pnn.
'lable 61, Stnndal'd Abbravistions, © © ..
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Mudel 34957

!
¢ i
1
Tuble 6:2, Code List of Manufacturers;
Mfr, Na, Manulocturer Naome Addrays
000490 _WLE,A, Cammon Any Bupplier of U,6.A,
00770 - Amp Ine Harehiburg, PA 17305
0112 | Allra Bran'sy Co, Milwaukee, Wi 63212 .
01286 Texas inctr, Inz. Eemlcnnd.Cmpm, Dlv, | Dallas, TR 76231
04713 Moalorola Bemiconducior Pragucts Phodnix, AZ BECOB | !
DEBA0 | Amntam Elee, Hopdware Div, of Mite | New Rochelle,NY 10B02
07263 - '| Felrchid Bemiconductor Div, | Mounain View, CA 84040
16288 Corning Gk, Wk, Elee; Cmipnt, Div, Raleigh, NC 27604 :
{ 23626 _Berp Electronle Ine, v © | Cumberland, PA 17070
24846 . | Corning Glarswarks . " Bradiford, PA 16701
27014 * Nationsl Semlcorductor Corp, - _ \ San Clm CA 06051 -
27264 | - Malex Produsts Co, ! 1| Dowhers Grave, L. 60515
28480 . | HewlstvPackard Go, Comporate HQ | Palo Alto, CA 04304
32087 Bourns fnc. Trimpot Prod, Dlv, | o | Riverside, CA 92607 .
-56289 . Sprogye Efectrie Co, “North Adoms, MA 01247
58730 Thamos & Betts Co, THE : Eltxobeth, ) 07207
71786 . ‘TRW Elek Components Clnch Div, Elk Grnw Vilisge, IL. 60007
750472 TRW ine, Philldﬂlpllln Dy, Phllnﬂalphin, FA 19108
80207 . .} Mallory Copbeitar Co, - - . lndiannpblil. I -‘IEEDG

Tal:les-:l Raplmmhh Ammbllec. -

www.artisantg.com

-Awembly | shp-Part No... | . Descripyian Seryice Group
Al 034058650) | Moth_c_r Bd, Assyt Stonderd . o
| A2 | o3sebees2d4 | PeAuvrSndad Il -
| A3 | 0349566580, | - Connector Amsy: Stondurd - TR !
A4 . |, 0340586504 " | tnterface and Gonralr S'lsrldnrd Sy 3 A Ty I:
L AT 0:495—6550?. . Extander Assy: Srandard Lo E’r‘_
A0 Nnhe ' :Chm_lp_: Siandard - S -
A5 0349666606 | * Low Tharmal Display::Optlons 0014003 B
Al - 0348666610 . |  Low Thermal Logic Assys Option 018003 -
ma- “Nane. . - i _Lm:'lhurmal Channel Asty; Options 0018003 . . B ' '
CATRC [ 0348564101 | LawTherme) Terminal Assyt Option 00y 1 _ :
| A28 | 0340584103, | Reterence Connecior Assy: Qption 003 ; ,
P ; ; = - — ta " Ll b .
1A | 0349666506 | Actuator Displey Assys Qption 002 | B B
1 A0 03486-66620 | Actumior Logle Assy; Optlon 002 1
LAZY 03495-66521 " Actustor Terminal Assy: Option 002 c '
A22* | Nome K P 'Aczun_m'thnnm: Alye o;'mnn 002 v
1
AB | 030568505 | Low Therme) Displays Options 004800
A40 | 0349566540 | Ouc-Decade Logie'Avey: Options GO4B00E .
A6 - | 0340566525 _._'Duo»Dmdechennel Ay} Options 0048005 N
) _'..:- ' 0'3485-66541..Ir Duo- Dmd-gﬂoil AuyiOptions 0042005 e D _ '!, [
Ad2 03486-66642. Duo-Deqade Resd Attyt Options 0048005 ST CE
~AAB " 0048684174 Duo-Decade Terminal Ascy: Optlon 004. . '
AA6 0349564115 | Dnn-Dtr‘ade mlmnce Connector Assy: Option 005 - o
‘A8 i 03495-66508 1 F-sr Col]lmller Auw Gptian 100 lReplncu A4} - E ' }
| . - 0 - A 3
'Thun mumbliu ary nul avellable Indlvldually. . v _ k
- i " _ i ¥ S
-y . ' C T . i
l I : '-! ' .
T ., IS i ‘ L
O : | .o "
Vo ] : N |
c RETI ._?: H
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P - parsonnel only. To avold electifcal shock, do not perform | : |
v any servicing other then that contained in the aperarfng
oo e msrructmns unless you gre qualffied to do s,

.
: .

| H

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Model 3495A

L |
L
) -

14 THE SEHVIGE G RDUP BUHBEFT. S

. P2, This section ul‘ the mnnunl is urgnnlnd to strcnmllnc
- sepviee procedures on the 3495A Scanner, ‘The paterial s
divided Into seryice "Groups™, Each ServiLe Gmup cantains
thc I'olluwing infnnnnltnn. 3
b, . Cover Page — Describos which nplions and assemblies’
~ ore covered fn the Sepvice 'Group, This page Is Mustrated
- with a block- diagram slmwlug lhc nsscmbly runclicms.

| b. lnlmduction - Describes nnd nullines !he Sen‘lcc
5Gmup, : :

e Thcnry Describcs the Tllcnry nf Opmlinn of nll
_ns&emb"“ﬁ In the Seryice Gmup. e

S, Tmubleshnoting - Includes clleclcs and conceptunl
lmublcshautlng when ﬂowcllnrts are not prncllcnl -

L

c. Scrvlcc Mnlcrfal ~ Ensh schcmalic Is pn:ceded hyt

" 1,.Bloek’ Dlngmm . .

© 2, Troubleshooling Tree. | 1|

3, Replaceable Pants List- 4" 1 . .

4 Cnlnpnnenthcnlur S + S
. N f.. - ]ll

g :
!

H

1

“made 1o an

Seetjon VI

SECTIONVH =~ é
ssnwcg e

'7-3. All ncccssnry infunnnlinn for servicing u purliculnr
service group is Jocated in the Service Group, It n revision is
part. of ‘o Serviee Group, the entire service

_group s, rcvr;cd and the old service group can be used ns

hnckdnllngmulcrinl. S L .
74. sursw "

5, Take extreme care when servicing thc 34954 mnnlnnl

~ connestors when using channels for power euntrof or whcn

: conncctcd to polcnlfally Hve cireuits, -

)

'_"_s * quif.ry capabfﬂ.rfc.r. : )
78, nscnm:r:nsn SERVICE EQUIFMENT,

{IITH |

Remavc power fmm alt external cfrcu.fr.r wn- |-
nected jo the 3495A  temiingl - comnectors '

' before begiuning any sewvice rousines. We also
Suggest disconnecting the chamme! wires from
_the coiinector, mundfes: of the extennat oir

7 Tnblc 7 l Jsts the mcommendcd scn'iu: cqulpmcnt for

L. he 3495A and nll nplions. B

i_ 'l'al:le ISR Bccnmmended 3urvlc¢ Egquipmunt.

tnstrument

.crill::! Speciticatians ¢ Racommended Made)
b oighel Velmer nuhmg"émmmo reudingsfsec’ [ hp- Macel 3437A" or - 'Modsb 3486A | |
' : - Cuellloscope ‘Etondard . ' hp- Model 1740A° .
Calculator HP~B Cantroller Capability - +hp- Modsl 9395#\ with Ganeral nnd
' i ’ _ ' _| -Enmtended 1/Q ROM .

i "HP~IB Connector _lll .

*hp- Mads) BBGI4A HP~)B Card

b ; Blgnutﬁn_g,nnlvur' s Bacdm;iat'lh_le o e M&de[EDG-iA Signature Analyzer
-Logle Proke | : Btandard s " | i Mode) BABA Legic Probe
~ Ypuod DmchplIomOnIy H S Ty U A
: *Qption 100 nnly :

Artisan Technology Group - Quality Instrumentation ...

o F H
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7.8, PRELIMINARY TROUBLESHOUTING, |

4
b

i’

- 4. Cvclo lhmunh rnlnys 1o ‘cheek for npnns or

© Seetion VI

79, Befare beghining B e depth sepyfee procedure, eheck

" the seanor assemblies for visua) sighs of wouble, These

incjude burpt or boose-components, lnose or hroken cons
nectors, and rossl'hle shorted or open canduetors, A prelims
innry check sheet fs ln Table 2.2,

B i} i
Er ;
Pay parﬂmlar attention 1o faose or bert pins
on tenminal channel assembly connectors which
© requfre frequent staliation and removal,

NOTB

_'le]e_7-2._ Pnt'imlna:;y Check Shént. R
' Dld You, ., KR )

EN Check posper rule, swlzclm, ond cord?

' 2, Chnr.k power tuppiy and nd]un ll nmmry? P

.‘l. clenn apd chm:k opllan cnnnectnu?

_ shoris?

' [ Oburvl lha |hrun4mur lhermnl mlting llma
lnr fnmpmturn measure rnnnh?

_ B. Obnarve :nlhur |peci|i:n|lcn|

ar
informetlon? s

710, TROUBLESHODTING TREES.

B, ’l‘rdtihleihoﬁlhlg nformotion  for scanner ’ faults

selated 1o the A4, A10, A20 and A40 Assemblles s lm.;ltc.t

T ln Senricc Groups A, B, C, md Drespcciivcly.
DI & 12 ABCESS Fﬂﬂ SERVICING.

_?'13. Acccss to most fweas of !he instriment nmy hL

" pained by removing the top cover, To remove the A or A6

displays, the front pane) must be removed by loosening the
four securing. screws op the horzoptal tebs behind ¢he
anel, The location of the-securing screws fs shown in.

- Figtire 22 In Section 1), [nstnllution.t\singlu SCIeW secures

" euhdispluy nmmhly. L
."_._;|..wm,|nc'|- |

CTa, Au:css to the Intcrfncc nml cuntml nsscmbly can be
* - obtalned wIlh the use of the extender boord Chps Pary
_Numbcr 03495 6650?) mpplicd wllh lhc 3495:’1, The lnlcr-

. [
i'f ' ! 1

- Be sure Hre'lﬁm voltoge swheh is 'bz'.mc OFF
. positlon when removing or fmrafmag seanner
a:sembffe.r,

2

operaiing |

Mode) 349;,« i

fice ond Contro) usscmhly and the cxisting AD canmeelor
must be yemoved first, The A4 or AR assembly con- e
remove) from the hack of the 3495A' by remnving the two

serews thot seedre. the assembly 1o the 3495A Clmssis, With

* the Ad or AB ussembly removed, the A3 Conneetor ussem-

bly ean be removed From the top u:‘ lhc scunner,

7 15. Fit the extender boand int llw J1A connector und
instal) 1he A4 or A8 Interfoce pnd Contio) nssembly unio
the extender boutd, The Interfuce and Control ussembly -
enn now be eaily accessed for servieing md troubleshoor.

g pmudums

7-18 OVERALL TRO UBLESHO DTING.

T I the 3495)\ Suanner power supplies are upcmtlnnnl
the remmining opparent 3495A matfunctinns con be hmken
town into four genesal cutegoriest l‘;;

8 Listen uddr_csslng m thie scanner: Séir'vicc Group A or }- '

oo _ ;
3 o
b, Deende ar’ duodecade mlclrcssing of - the u.;mnur'

-Seivied Gruups B, Cond D. . iy

Dcf‘ectlvc rclu}:s Scrviuz GmupB (A or D

d Mnlmncttous clscwhcn. in lhe scanner; o\ppmprlntc _

. '!:ervicc Graup,

)

R 7.18, Malfunctlons cl.u.wlm're I the scanmer are most likely
the eshlt of poor assembly connectlons, Look for repent-
- nbility of the mulfunction, With a frm kinowledge of the

iults repeatuinlity, mulfunctions ean cusily’ hc isnlutc
duwn tons :rvicc gmup and bourd,

l '

"7 IB. TBBUBLEBHUUTING AINS, "
:720 Sarvice Kit.
7:2), The 44095A Serviee! l{lt s dcsigncd o l’n-'ﬂitnlt.

omsite isolation ond repady of follures iy the Jip- Mode)
3495A Scanner with Optisns 003, 002, ur 003, By :ubsti-

" tuting oite ar more of the six. pn-tesl-:nl PC assembllex in o,

malfunctioning 3495A end running 1he oppropriote u'ng»
nostie programs, boand Jevel matfunciions can be enslly and
quickly located, The drovhleshooting trees preceding em.h

 schematie canbe vsed to. isulnte component fnilurcs

122, The Service Kit mmnlns disgnostics for hp- Model
9830,)/B and 9825A Calculatars, An hp- Mode] 3490A -

‘Mujtimeter and 0 9866A/B Printer are olso required for

‘these | programs, For moure  information on the 440954

Service -Kit, refer to hp- (}pcmting Nolc, l’:lrl Niynber

4409590001,
f.

7'23 BELAY REPLABEMENT

i P ) |

Artisan Technology Group - Quality Instrumentation ...

Guaranteed | (888) 88-SOURCE | www.artisantg.com
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L MOdclq495A

127 Pro Ipcrly inslu!!cd, nm.ssury!upliun and n Lsten -

"’_,Gunrd. umllor Actuator relay on the Sennner Relay Board |

assembly, Insiritetions for mplaahm dune-deende relays are
In Service Grnup D, ,

735, Slgnuture fnalysis,'
126, With Option 100 an udditiuuul 5uwh.ing pid . s

| inelnded, A sfgnature unulys[s roudine s stored on the Ab
© Asiembly ROM. -More Information on -SA testing with

Option 100 s included in Service Graup k.

address of *)** are assumed throughout this seetion, Adjust.

- ments are norplully nul required ufter seupner. servlcing.

7 28, Test Klt: Ilptions 001 Through DD:!

129, ‘I‘wn est kits nre availsble o8 tmubh.shunting nids for
~o1isolating resistive or shosted relays, The test kit (44195A)

*legn be used to lncptr [hulls op decnde optinns ({]plinm OUI _ '_ '

thmuah 003)

730 DPERA’TIUNAL VERIHCM‘IUN BHEBKtBBSDAIB
- .BALBULM’DB {TEN GHANNEL OPTIONS),

1131, Bquriptinﬁ. -

" 7-32; Tllé Scanner _Vcriﬂi:ulioh Progrom seleets the DMM
~ OHMS function und measures the input resistance of the. .

LOW THERMAL or ACTUATOR CHANNELS. This deter-

* lnes IF ench relay bn o purtieilor channel does not openor
-_duesnntclasc. S : -

" 7.33, The verlﬂu.ation pmgrnm chccks ench chunncl ussems

“bly sepagately-in the Scanner under test. Enchs reloy In the -

chunnel under test (FHigh, Low, and Guard for the Low

 Thenna! nssemblies and for setuator dssemblies A and B) is

tested 'by the Scanner Verification Check, il o defective

- ~peluy Is found, the program will:print out an error messuge
- indicating the dcfective reloy channel numbcr and the lypc

nt‘ defect (resistive or slmned)
F

- 2 34 I e ense of o rcsisti\rc n.lny, ps svon as the del‘m.l Is

detected. the error mcsmge 5 printed,

135, If one o more rclays e 5huned the prusrlllll will
~ automatically Joad in the Scnnncrlmuhleshnuliug progrom

first, This program will instruct the Operator to open cer-

_ - toin switches on the Scanner Test Fixture untll the shorted
"~ relay(s) Is Found, The program - will then obtput the error

. message on the printer, Defective relays.may be replaced
*‘easily and shnply by .following the Scanner Repalr pro-
' ‘-cedures found ln Service Gmups BoadC ol' lhis mnmulf

A
R

NOTE L

’ The Vcrif mlfon Check pmgmm ﬂowdmm '
may be faund i Frgures 7l aud 72, . :

Artisan Technology Group - Quality Instrumentation ...

Seetfon VI

7»36, EQUIPMENT BEQUIBED.

7»37, T o run the Seanner Vcrificntinn Check you will need
the Jip- Model 9830A Caleulator, -hyp- Model 98664
Printer, +hp- Model 3495A Scanner, hp- Model 3490A

. Optlon 30 Multinmieler, 3495A/9830A Cassetie Ohp- Pant
~-No, 44195-10001), Low Theymal andfor Actuntor, Seanner

Test Fixture (hps Part No, 0349567901 and +hp- Pant
No, 03495:66522, respectively), und the Fixture Cnh!c
Assembly Ghp-Fart No, 03495-6}605) ’ i _

1-38, npmtinn Instructions,

: 7-39 The Qperating Instrictions for the Scanner Verifice- |

Hon propram are divided Inlo.three maln areas—Equipment .
Selup, Veriflcation Program lnstructlons, and Tmublc

shouting Program Instructions,

a, Equipiment Setup, In arder 1o run the Scnmler Verifi-
cation Program, the Low Thennol or Actuntor, Test Fixture .
md Fixture Cable st be conneeted to the charme) asseim»
bly under test and to the 34950A Mullimeter, Refer 1o thc

. steps below for the pmpc\‘ pmccdurc. |

1 Tum Jn. '3490A Multimc;cr ond 34'.-’351\ Seanner
Power switches to OFF, '
2, Open the relay Acess puncl on lIu: rear of the
Scmmcr by n:mmdng thc I’ utnlning sucwc. :

~ Refer. to the Relay Rr,u.'accmem Procedures,

Servlce Grovups B and C for srep-by-step Instrues - -

Hons on removal of the rear aceess. penel and
temmml a.ssemb!y. : -

3 Ruwve the Tcnnirml nsscmbly l‘mm thl. Decade
Chaniel pssembly Joeated on the far ‘right us
vicwcd fruni the rear of the instrument, :

_ r’. Insest the Test Fixture into the appropriste.
- Deeade chapnel pssembly, Make sure the Test.
- Fixture connector [s mnklug B gnud cleciricul mn*
- hection,

NOTE

The Low Thermal assembly Tese Fixture Is -hp-
Fart No. 03495-67901, the Acruator Assembly -
© Tesy Fivture Is -hp- Part No, 0349566522 and .
the Fixture Cable Assembly is - Part No,
. 03495-61805, If you are not sure which assem-

v by Is in the locatlon you heve selected, you
‘may detennine the coprect fixnure by matching
the conmectars of the Fixture amf the Dcmde
Cimmef As.remb{v. '

Guaranteed | (888) 88-SOURCE | www.artisantg.com



H

‘5. Cnnum.'l the Ciunh: Connector of the Test Fix'lurc_
~ Cable (hp- Pupt No, 03495.61605) to the Fixtuvre
md tlac Plug to the rear of the 3490A Multimeter,

6. Set e 3490A and 3495:\ POWER switelies to ON
and Insert the 3495A/9B30A Test Cassetie (hp-
. Pant No, 44195.10001) into the L’nntrollur cns

Section VI

© setle transport,

b, Vcri ncannn Pro;,mm-lnstr’uct!ons.

Sy o

l, Before the Verilleation Program is run ynu should
Jond the Verification Program Instructions onto
©the' keybnanl '['0 do this Pﬂ?ss‘ ;

U}

T Wlleli thc"inpc has stopped m'nving. press:

el -

NOTE

© o Load the Sperfa! Funerlons routine befon-
* logding the  Séarper Vcrfﬂcatfon Check as

Ashown i }'rcp 2

- ’, The Sl.

T

* Funetion Key program by preising:

w@@uom

When the tape has stopped, load the 3495A Sean-

ne:‘Opmllonnl Vérificotion (.‘!zu.k by prcssing

,m@@

When the Inpc has stoppcd press

@U

3 “Follow lhc instructions listed. by thc prinicrp The
3495A  Scanmer Venfication Program and the
Scanner Troubleshooting program are written fors
3495A 'Seanner, Listen sdiress of *)* and o 3490A
- Mulifmster Tolk and Listen nddress of "y* and_ '

L ue" resp_gcl_iyely.

P Vcr[l'h.nl[un ngmln J’cqu[ms the use:
of ‘the special Functlon Keys, Load the Specinl

Model 3495A

NOTE

If the msinament you are checking does not
have the Talk and Listen addresses noted abuve,
cheek 1o see if any other Mistrument Jas these
addresies. If not, then change the instrument
addresses to those indicated above, Refer to
Sectian 11, Hardware Programming, for lustrue-
tions oir how o change the scanner address,
Where multiple instnantents are present in the.
test System, Yol may want to alter the program
and store it on a msseﬂc.

4, Theye are lhrce serles of displays or primouts
where the coptroller requests » response. frony the
operator, The possible- responses and o short ex-
planotion of em:h s listed below,- '

WANTED

, _
The Opernmr'mny respond with the speelfie

o ('rest nuniber) @ |

TEST 4
1, Low reeds (LOW THERMAL) 3 A ACTUA-
TOR)

2. High reeds (LOW: THBRMAL) or B (A(.‘TU-_ '

- 'ATOR)
3. Guard reeds (LOW TIIERMM unly)
9. Finishcd iesung

(b] Controller displays: “FIRST CHANNEL TO

BE TESTED?” or “LAST CHANNEL TO BE
TESTED?" :

Thc Op'cmlur hould rcspond with the specific -

channel number, The nssemblies ore numbered

T, 04, 10-19, ete, beginning with the fur right
© -pssembly o5 you look at the wear of the mstro.

~ ment, The channel number input -should be
fimited  to those channels available on the
- decade assembly under test,

* (Cliannel Nomber) @ __
S . L T
(c) Controller dlsplays' “ARE MORE (‘Hr\N

NELS TO BE TESTED)” S

’ . The Operator slwuld respond with

(s),  Controller Prinsouts “WHICH REED TEST

o ~ test numbey, then press !:XECU‘I‘E as shown -
o o below. :

@@ furyes nml @' for NO, .



- Madel 3495A .

Sectlohy VII

NOTE » _ 7. Remove the Test FExlurc and replice with the

- Angwer yes if yon desire o continse testing the nppmpriau. Terminal Assembly,
. same demde assembly, :

A complese explanation of all istuetions and
_ Operutor response js provided in Table 2:2,

5 When the 3495A Verification Prograny bas ween
completed, insure the tape hus hcen rewound by

pressing: gy o - progams, presst

6, To renn lhlchriﬁcalinnTcsl furlhcncxtdmdc . o _ o

. ussembly, move: the Test Fixture to the new : - ,

B, I the v-:rm'.mmn Checks for the system pre com-
plete yau may wont to reloud any Speela] Fupe-
tiun programs thet nre not alrady loeated on Flle
1 of the 3495A/9830A Cussette, The Spechl
" Function programs supplied with the systeim were.
* Jonded enrlier i the procedure, To tond ddditionsl.

decade assembly and repent the Verificotion : Coh . '
~ Checks fnllnwing theOperntingimtmctluns, o e (e () ( ) !
. ‘NOTE . o .
To repear the Scamier Troubleshooting pro- - - o ]
g far the same decade assembly, Just pn's:. Fide Nmnbcr
@ ' ' © T The system. Is now rendy 0 respine numml opers
tluns. ‘_

Table 7:3,, contrallnr Inmtructions and Operator Hupnnm. /

THIS

I

"y The lmt,fuetlnm to the operotor begin os soon ok RUN EXECUTE hos been pressed, Reiar to the parographs betaw for a
" discosslon o! eoch Insirustion pnd the response 1) applicable}, _

T

b, Allenhahzndnrhnshunprinteﬂ thet contraller will prints B ' . B .
N PROGRAM TESTS LOW THERHAL OR ACTURTOR F:ELFW SEE 30598 MANUAL: |
| oPERATIONAL cHECKS FOR INSTRUCTIONS. - -

i IIHYDH REED TEST HHHTED*? LOWCOR ‘A)=11 HIEH(DR B)== abUﬂRD ol EHD=B

Tm Opemlnr mullmpundwhh numbers &, 1, %, 0r :Hanﬂned below} Ihnn ERECUTE.
©OTESTt ) how ieeds fLow Thermil) or A IACTUATOR) - \
2 High reeds {Low Thermal) or B (ACTUATOH] _
" 3 Gumd reexds Loy Thermal} | o _ L
@ Jinlshed testing P S

! NOTE

" The messape requesting o sprrﬂft m»u st i prmml’ updin) otfer eoeh reed fest Hrat bs
wmph'rrd. o

" The input wiil be rested tar o wlid numbrr e lhmm}h 3}. M frrmm'r! .'npm wm v
o the cummﬁer io dr’spfuy. ' : .
-, , _ mcm.-ae&crmpun Vo o
© . The t.‘uwm!kr Hren privngs the Rem‘ ﬁ*sr Meysuge uy'r:fn. ft will repmain in mfs lanp imm' u

' wrfd Inpuf s recefepd, . _ _ .

Ty b The Cnmmller then instructs lhe Opmmr to check lhe setting of lr;e 10 pnminn swiich nml cnntinun lhe prnumm

* aperotion by printing:

% DLOSE ALL SH OF 1B POS SH

PRESB CDI‘IT E}{EBUTE HHEH REHEW '

e The Opcﬂlmr bnput iu‘emiiylng n speciﬂc reed test wlll then touse |hu mntrn!ler h.l print ong o! lhe mree primnuu

" sthown below,

-'_-’ SR o ) ’ %MW%H*LDN (H) REEDS**%%**«M%

CLOSE S 1, DPEH 2&3 DF 3 POS 5K
PRES3 CONT EXECUTE WHEW RERDY.

A

! o : CE
By Y P "

]
. .’
1
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Secthon VI i ; - x o : ’ ... MdeMHA

Tahle 7.3, Controfler Instructions wnd Operator Ratponses [Cont'd),

It

© " n. During the octun! kestling ol each specliic chonrel, the. controdler wilk derermine 1 sy of the reloys In the ehaniels
. "under jest are shorieg ar rasistive. A sucomsful best would couse Ihe progeasn to pristoup :

. The pragram will continue io cyele through sach ol the ehannels until 3 ehays have bieeiy besied, An mxample prnteut Is

~ thowh bhelow, !
¥33FAILURE#%% . S .
' CHAH 114 RESISITI‘#E_;_ SEE RELHY REPLACEMEMT PROCEDURE.
o  NoTE | ‘
Y I ﬂ. 0y resiutive rehuys wt'.fdc;pimrq, ;li:ip 1] .S‘h'mr. a

. g A aharted oy con h»-iduﬁtiliud 'lh.muuh the ke ol .the Seanner Traubleshootibg progeam, 1 s sharumd reloy s
dutaeted duting thee 1ests the controller will palakt _ ' -

. %¥
;’PR'D}GRHI'I TG FIND BAD REL_.H":’.' FULHUH IHSTRUCTIOHS,

P __l,SThet;oubléthno’llnﬁpmgmm is hur_nmnﬁcnll'p.rondm by the Scapner Vfrlliculion Check, As coon ok 1he Tpouplu-
F

1. -0
P

_ -channel numbaer between O and 79, then Press ehpeiite alter #ach message, . |

CRREREERRERHIGH (B) REEDS¥#rsdsxins

* ; ;
CLOSE SW 2, OPEN 183 OF 5 POR SH -
~ FRESS CONT EMECUTE MWHEN' READY |

%%%ﬁ%ﬁ%***GURRD REEDS* %3458 555 %

TLOSE SH 35 OPEN 182 OF 3 POS 30
'PRESS CONT EXECUTE MHER RERDY

The prjntouts ldemily thie reed test selecten and Propiey msing pf 1h_e:3lpalll|nr15 wilteh,

“d, When the propram has benn eontinued, e eontroller dipleys the fbllawing mesageE :'nqu.lmlnn the first ond Isp
chonn) to be Jabind, LAST CHANNEL TO BE TESTED? FIRST CHANNEL TO BE TESTED? The gpRrnlur Musk inpoy »

‘NOTE

LM e ipnrs wre pd in bhe spreltied mumericat roige of it the trsp ey
farger Whan the fost chuniret minnher, the dhploy Wil he INCORRECY INPUT  wped e+
. . (| . L

enimratler will wpeut the Mmrssuge, | ) _
Valid Inpulk will alfow & pringaus of the Chonnels under tes oy shown btow, o

. CHANMELS 11 THRU te,

R  ALL OKAY.

[N l"t B redoy Is reslstive this program will pHnpsur an erpor mussage kdentitying yhe rpecitic channe) conailng iha 1y,

SFAILURER®s o o |
: AT LEAST 1 RELAY SHORTED: TAPE LOADING 3495N . TROUBLESHOOT

" shooting prapram |s loaded the progeam wilk print;

H1S PROGRAM RILL HELP YOU FIND SHORTED RELAY.
IRST LET*S. MAKE A QUIBK CHECK, . o

HECK RELRAY BECADE ASSEMBLY BEING - TESTED FOR 'G0DOD COMHELTIOHS

N _INTERNAL EDGE CONNECTOR. TERMIHAL BLDCK & 34908 COHHECTORS, -
REPERT STEP3 1 THROUGH 5 'OF SCRAHHER, TEST BET-UP PROCEDURE.

RESS CONT EXECUTE WHEN READY |

.. CF ’ . . .
A . B . N
NLE . . .

L

L
E
Ao S po ot o oo ot v iyl
-Artisan Technology Group E:i:guali!ty In!étrumenﬁation .. Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Modej 34954

* Tahle 73, Cohtroller instrictions and Clpmtnr Responses (Cont'd),

ScctFuli Vil

2 \-‘Jhun thie pragram 16 continued by the Opnmlnr, lhl cnntmlrnr wil yetesy the chnnnel asiemb ly tor o short ong

1’ prinkt

"LET!S SEE IF THAT 30LVED THE PRDBLEM.

3, II the n.-:un 13 uumrnful ino ihnrtul mlml thee prinrouk wibl bet -

FILL RLLﬁ?‘% HILL HOM JPEH. THE THPE IS5 HOW RE- lDFI[lIHL: THE SCAMMER
TEST. RE~-RUH TEST FOR SAWE REED T SEE IF AHY OTHER RELAY 13 BAD
THEH' RUN AHY REMRBIHIHNG RhED TESTS. |

A !nilure in tlm rebest wil) cause |hn propam 1o ptint: }

AT LEAST DME RELAY STILL bHDRTED
HHICH BHITCH . DF 3 PDSITIDH SIIITCH I3 OH?

- The Qpermior shiould respord With tna switch pmhinn i1, 2, 0r 3 = EXECLTE) of thee 3 positlan swlich. This
Mlows the pragrium ro idnnliiy the speeiilc rml rery thm onninmm the faihire,

CoA The prngrnm will thep muk tor the fhrm chnnnal niumber helng mml This Immiﬂus the mm:l!le decade nmmbly _
" uncier bert. The printout is lhnwn bufowt :

WHA'T IS THE WUMBER OF THE FIRBI "’HFIHHEL III THE DEDFII]E BEIHG TESTED?
(IE;! E?ullab.?l:ls-u) : .
. NoTe

The ch.mnr! Buinhers ore prevet of mr tactury, Begfing ot the fur tight, us Yo Vew the .
, tewrnf phe :;lmmnml. Hie wssemblies ure npmbered 99, 19, 20, und 39,

6 The prngmm; with the nulllnnce of the Operator, will beyin to :hu:k unch :hnnnnl The Cnmmllnr will lnmucl

% the Qperotor so open o cloe switches on the Teey Fixture to pest each chinel separately, An intfeation of the

- bard chonnel will e printed o3 soon of the mnlluncrinn oeeups, An expmple of the Controlier lmtm:tlnns and the
reror message lor wuch oy bype | Is thn»rn belaw.

) ' : Printout nl Controider lmtruclinm

_ Hl'JH LET’S FIHB BFID RELAY BY SLIEBE BI'-."ELY ELIHIHHTIHI.; LHHHHI:Lb.

. OPEH SHITCHES | THROUGH 1 OF 1, PDbITIDH SHITCH
PRESS CONT EXECUTE WHEN READY 1)

orcu SWITCES | THROUGH 2 OF 1@ PGBITIDN'BHITDH

PRESS CONT EMECUTE WHEN REBDY oo TR

' OPEH SHITCES | THROUGH 3 OF 10 POSITION SMITCH
PRESS. CONT ENECUTE MHEM READY = |

S | _
* OPEN SMITCES 1' THROUGH 4 4 OF 18 POSITION SWITCH
' PRESS CONT EXEGUTE HHEN READY -

" DPEM /SMITCES 1 THROUGH . 5 OF 18 POSITION SMITCH
PRESS GONT EXECUTE WHEN RERDY S

L1 . . il

77
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Seetlon VIL : i ’ ) Mudel 3495A

Tﬁblo 73 Contraller Instructions snd Operator Reaponaes [Cont'd),

DPEMN SHITCES | THROUGH ¢ OF 18 POSITIDM SWITCH
PRESS COHT EMECUTE WHEN READY

OPEM SWITCES. ! THROUGH 7 OF 1B POSITION SWITGH
PRESS CONT EXECUTE WHEN READY - :

COPEH SHITCES  THROUGH 3 OF |8 POSITIOH SHITCH
- PRESS CONT EXECUTE MHEH READY =

OFEH SHITCES, 1P THROUSH 9 OF 13 POSITION SHITCH
PRESS CONT ERECUTE WHEN RERDY o

DPLH aHITIFb  THROUGH 14 OF lg POSITION SWITCH.
PRES3 COHT' ESECUTE WHEH RERDY :

1

13
ot Printout of Eror anget ' !

THE LOHCOR A) RELRY 1N CHRMMEL 11 BAD, F?PLQCE PER RELAY
. REFLACEHENT PROCEDURE. THEM PRESS RUN EXECUTE & RE-RUM THIS o
PROGRAN T SEE IF NORE THHN DHE RELRY RBAD. |

END 0OF PROGRAM _ o I

- THE HIGH (OR BY RELRY IH LHHHHEL t{ BAD> REPLACE PER RELAY
REPLACEMENT PRUCEDURE  THEW PRESS RUM ERXEGUTE % RE-~ RUH THIS N
PPDFRHN TO SEE IF MORE THRH DOHE RELRY BRD. _ .

EHD DF-PRﬂhRHH

" THE GYWARD RELAY IH CHAMMEL, 11 BRD, [REPLACE PER RELAY REPLACEMENT |
PROCEDURE. THEW PRESS ROl EXECUTE & RE-RUN THIS PROTiAM TO. 3EE |
IF HORE THAN OME RELAY BAD.

;?Lnn OF PROGRAN

: h Whnn a reed Iml is comnlelc:i that pragenm will ask il the Opnmor wilhel 1o contibue by dl&plwlnu
b ARE MORE CH%NNELS TO BE TESTED?

Il the upnralnr nnpomls with o O EXECUTE (NO) the prngmm wil ogk which reed tos 5 doslred, hn wpwt et 1, 2,013
" would stort the 1est sejuince egain fsee Step a), A O reiponse (END OF TESTING) would generste n prinjout indltmlnn
the succerstulnuss of lh! Testing prud p display of "END OF TEST", Sev thy exnrnplus helaw,

#%¥PASSED TEST#5x

x¥*FAILED TEST#4%

NOTE

Attty e r.:} rs) ol wiy) sy e repiueed foﬂm; ity e relay replacemeny pmmjmr n
~ Appe mh\ A'rt phis Muneul,

A reﬂmnw ol *1L.EXECUTE" [YES) will cnuw the pmurum tao ask far n FIRST gnt) LMST rhonnel number taee Brep d),
; OR

m all ol Ve switchesthive heen apened and the yeading from the Scanner shill indicates o nulnrrc» reading of esé than 32 Mn the
problem is nak Ity the relays themsebves, bui in same other porlion ol the 34B6A Scanner ar ir, v 14804 Multlmmr The prnmm

| will prink the tollowing display tor this cose, . ; .
1 RLL RELRYS MILL ﬂPEHvPRUBLEN IH DTHER ARER + ' S o
EHD UF FROGRAM - o SV

78 -
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Mt}dﬁl 34955 ] b

740, Definition of Program Varlables,

_ Ml. Each of the varinbles nsed i (e Seanyer Verificilion

Y
|l
F

Trogram s defined below,

¢ - Channel

¢l First channel jo be tested

Y Last chanbel to he tested

Reed Test - ) & Low, 2 = )lgh, 3= Gumd, 9 = Finished
- DDYM Measureman on Channel €

L FLAG - Falled Test

N FLAG - Reed Tails o eluse ¢ § whin)

T FLAG - Ththe has been printed’

Y FLAG - Mope channels ape to he lested

NMC .

742, Program Modification, |

743, The Vc'riﬂcntion Program e be modified 1o test a
3495A Scanner with o different nddress than used in the
origingl program by ehanging the Listen addresses, Yon will

heed
44195-10001) and also 8 blank casscuc (hp- Pnrt No,

' 9162»0050)

-

bomd by prcmng.

NOTE °

Ir 15 suggested yobi store Yowr revised program
et @ vassette for. fitmre wse, If the casseere Iy
o Dnfrially ‘complotely blank, Vi stopld mark the
e Jeugths thar witl be reqitlred givst Then
 FIND the flle before heghming 1o STORE Hu'
© pragra,

7-44. To modify the Verifieatlon ngrnm. follow she steps

helow, \
H

S Insert the, 3495A;9830A Cnsscuc iulo the LHSSE“IB
- trunsport and close lhe door, _

W Lood the 34954 ermnllnn (Imck anlo the key.

| : : Then i

\ :
{
L1%) @ U '
o NOTE = |
: f .
The Special Rey, Funetion programs j&huuld aisn

be loaded it the keyboand i this Tus it
;afrvmb} been dope, ThiS may fm ;mm' hy pres

.mu; _
o ,@( EIM@-E’

© Thep

I Bipuii ( T;;::ﬂ }

s e i

Artisan Technology Group. - Quality Ir]._str:uméntation .

your 3495A/9830A Cassette .Ghp- Purt No, -

Section Vi)

e Afier the tape hos stopped press  pisg
do Obtuin u listing of the program hy pressing:
CYIE ‘ FJ
H
L

¢, Remuve the lsting frop the pringer,

f, Repent Steps b through ¢ lo. obtain « listing for the
3495A Scanner Tmublcshoollng Prugrmn lm.ulcd an Filw. 5

g Refer to the Sysiem Lnullgunulml .Shcet for the ud»
thress ol the 3495 A you are modifying the progrm for,

b Mukes the chunges Jequinee 1o edit the PRSI N
the printout you juss obiaed using the infennation below,

Line 440 Chapge the Listen nddress o the nuw chimeter
CMD™ LY :
> Lisken " : ’

Lime (040 (‘hulu.cJ the Listen nddruss n llm w ;Imnu.ur

CMP)
Lisien o |

M‘)Sr\, SCANNER II{()UI!LI 'sll(](}l'[Nb I’I{()b!{h\l

o Lincﬁlb_ Change the Listen acddress (o the new chaneter

MmUY . '
Lisien "

Line 700 Chunge the Listen mlduas f the new ;h.mn.tcr

t‘Ml)"flJI" :

. Listen

L wlil ulm be necessary to modity rlw 'apl.chll Fune
than Program, To uhlu[uu[isllng.prnss.’ " [._"} —

r

§. Renwove the listing rom the printes,

ki Moke the changes respulred o wlit the progrem on |
e printou you just obtained using the Inlumwuiml Inlow,

Line 36 Change the Listen pdidress,

- CHt

b—— Listen

NOTE .

: A e 330,80 Multimeter befng nsed 1o check
Lo the Scanmelr dees rm: ave @ Talk ol
- Listen address of "V and 6%, Lines 60 aind

- 120 st alse be ehanged I rhi' new ahilress,
i S . I_ f'l . .. :

;o : : - I

/L Revise each Jine of pie Vedjgeation, Troubleshosting,

- ahed Spectal Fancuon progra iy ?zs ipdicated hvlow,

L 79
[l . i
' [
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Section YI!

NOTE

See the Troubleshooitng ot the b,'wcfaf
Function programs are aireardy in the Reyboant
memery, revise these programs first, theit revise
the Verificatfon program, Be sire 1o pit the
eomstroller in Key Muode fivst, before artempting
to eall tip progean Jines for the Speclat Fune.
Hon program, Kep Mode map be enmm! by
pmsm.:z'

thel £ F)

p'u:éiﬂc Key Nnmhcr

v, Using tre ediving keys, call up vacly prograe lne

num‘:cr nd pevise each’ line,

2, Insert & Lusmllc with himlh l':lus uvnﬂuhlc ium the.

! Lnsseuc bransport,
-3 Mark thc sefected l:lcl:u 1300 words by |:msing:

uumwoom
BN

Sclccled File
Number . !

Then |

(M){ha)miix Q j( fj(a]@(_]“l

4. Store the mv.md pmgrmu oh tlue casselle yuu jusl
mulkul by prcsslug

.'. - o nhw(—](j‘t
"FLILLILJ FilL Ne, -—IJ

n, You fre How n.-mly lu lest |lm desired lmmuncm.

Simply press:

@l

NOTE

Sinee this i a new program, it will nor be listed
i the Verification Progrem Instractfon Indey,

o I you desire o haye the Instrectlon Program
avaflahle in your new cossetie, follow e same
s Bastrietions for program odfting and siore the
- revised pmgmm h the selecred ﬁ(e nmber,

148, THDUBLESHBDTIHG.

Model 3495A

of this type usunlly memns that anolher problem exing,
Typ.cal problems that may cruse this condithon ore lsted
below, .

k. Poor connection of the edge cunhecior hetween the

Decpde Assembly and Scanner, To correet this fTest remove -

the Test Fixure thep the Decade Assembly in question,
Reinsert dhe ussembly, Moke sitre that §t s well seated into
ﬂw Semner,

Paor comnection between the Decide Assembly nnd
th ‘Test Flxture, Remuve (e Test Fistue and reinsen.

NOTE

The dctmaor avsembly fs Wnre ﬂ‘h'iy Ity hve
this concition,

¢ Poor conpeetivn hetween the Teut lemrc Plog nad
the femple conpecior on the year. of the 90A, Check the
Lightening g on the plog to nsisve §i [s ipemed flly elocks
wise, The plug muoy Imvc ts e pemoved and reconmeeted,

dv IFRONT/REAR input switeh- un the Jom e} of

' lln 34‘)0A seb i FRONT, St the switeh in RFML

" .-\dc.lrcssing Wrong Devade, Cheek tosee Ve the
Operator mpm of the ¢mnpel nmnber during the Merfien-

tiun Cipeck Lurrespunds to the decade upde; tcsl,

l‘. ’l‘allk and ll,icn pddresses iuumm. Refer lu the
System Configoration Shreer 1o jnsure the address of the
instrments used I the Vejlfication Lhc;k Lunuspt)mls 1)
thuse nsed in tllc pmgmm.

m. ﬂpimhr Tmublnhunting. | -.

-43 The following paregraphs cover penersl opemtor

troubleshuuting hints and rovedures fur the operator fo
perform When the verification progrm stops or haigs vp
during execution. The pruu.dnres are glvcu inn suggn.slul
nnlcr of pesfonmce,

7-49. Trahhieshooting Hints and Prncedum. Follow Steps
a through ¢, paying attention to the seven truuhlcshmutng
hints that follow, : . ) |

o I the controller or 3495 under test dms pot
respond  sfter approximstely ) minute during program
exedution. - the system hos become hung up, ke, it has

, Stopped on some program Jine and will ot mlvance ony

further, ‘To regain contral of the controller, preas STOP, A
line number will appear on the display, To see the program
line that the controlier has stapped on, press:

" oy, (Line Number) - 1 U }:

If you ve modified the verifcation program for anather .

746, It is Impmbuble that mose than obe or two relays _
address or Foy some other reason, the progrm iay then be
. '. ' . : . . . -

will be resistive or shnrted ot the same tine, An ogcrrence:
(ST
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t . . L ’
-1 : ;_ [

Artlsan Technology Group Quality Instrumentatlon




720
Risplay
"FIRST GHANNEL TO
BE TESTEO™

a0
_Fhil;h!d' :

_ YES

o . .: Co . ‘ [ ) ' - ' .,: ? ,.;.‘ ., ' H"WIMTHPI‘

i -:! R ) - ; . . - i - i . ) : I
thL, C ; . R o . . . l . ' .
Lo s j ; .
\
.

e S o b . E LR ] : ' Selm DVM Hmrnte Cun-
.1:._i-'? . L _ . . ,I_' ) : ' . "nl )

] . .= . - . ) ; . B , . H i . P . £
P . . 1 i H :
L i ! o ' l . . 1
. . ! . B ! ' - .
.

Y Y . : g T L 'lm ’
L ) L . _ - Qlepr  Falred Tost  ond . - .
[ | : : | mmesPrinted Hogh 1 ' K

, lc-su—-mm
' "hHE MUF‘E UH!\NNELB
TO BE TESTEDY

san- lJ : )
Prlnt hesszpe That at Lnnn
Oe Rplay ok Not Opeh,
Comnl}n Other  Aoud

a60,BGO -
Measuremant
> Mn

"mwne" |

Tests pnd “Lond Trobbbes
1thur.|I ¢ Prograen on Flln
2 :

g - :
input  Firk  Channe)
- Mumber o

1 B0-260
" Frint Tithe

i
|
A
|

v b S 540,950

oo o
Getyck 100 1 Range Inpur ) » YEg prO» NGO

260
Print.
"FAILED TEST"

" a0
©oPring
' "PABSED TEST”

- 1 . : . T, : o B30 | O o ' o : .
M0 N : o o * 2 | Lbead Bcar.nnr Troubtes | ' - L ’
. ' X o ’ . , lhom]tm Pmntnm : i : : e L
" mput : P i ; 960 - —_—
P : ) o Clear  Resd: Fnilt-‘l‘n-clr‘"e- . S '
Es | : - i A L S

Diiph . ‘970 ’ ' T L . :
»LAST CHANNEL 70 BE For Firstto Last Charnel | 0 . S T L
TESTED? : o : S o :

l’ It | T :
' "GL%BE ALL SW OF m

- POS EW”

t

' :I ¥ I.:_ ! . I : ..' . . . . ":‘i . - . e J‘ . . o ) ] . . ao.—'m \ ) .
' - Sy o . BT . o Peiny Opnrmlnu Irsprue:
IR _ T S : o tions =

" Mare
Chonnely
H

ago- | 1 S B
V/alt 3 Seconds :

T - oy
_;", o ) - Saley LVM anal(.‘ahlml Sl

' _ssu-qo e 10
Print} ©
- “PRESS coNT EX_E(:IJTE

BR0 60
_ Mmuremunt oo
WL L

!

7o :
Input Last . Chobnel
MNumher - i Y

. "CH%‘NEL g REBIS
" TIVE] BEE RELAY .RE»
PLACEMENT  PROCE:
DUHI&";' o

30
~iDIsplny S
"ENDOF TEST”

200

1130 lllru 4]:1 0
Disploy o
\ '-pm:nnnrcr INPUTY
lnr:nuc S

_mml : o v : ' R
Covrecy , h— Hud»Flill-To»clmn ' ' : _ ' B " A

. A e . 7 -y '"';"‘ : '.cnquedTnltFllgs o o v S e
T’il:»Prlnlchjnn o ST . s S SN ' B ' ' '

I. ' i ' I - ) . o L } . ) ] . - . S '-]lr':’ . IR _ - N - d 0 . - . S
- i to. ) III.|
: : I' . . . . . .
|
i

KT I
] Clear Al Channely

30
Set

T

V130 this $380
! Digpay o
"mconnsc'r_ INPUT?,

“Jor 3eet

-~ New, Chmml

440 : -
Cleor Al Chnnnels

B10,820

. . . ; . . - . : . . of Preint . i
! ' — - coy IR A f vCHANNELE"
I\_', ) . o o . :. ; .’ . . ;.. . o .-’. ] ol ) .; - ; »THHul} L’“_ X

D _ sgogwogr0 - . | o N - - _
1 o0 o e N WelbBeconds T -. o N o K

firet

1060
Al
Cloge
Property
7

460-470,650~560,

B4Q-66D :
Pebr ]
- MLOW IA) HEEDS" =
"HIGH (B} READS" Br :
"GUARD F‘!EADS" :

L
Ealect YO MIL Range

> Co ’ U : : ; : i : . L
_aou-szo.aao—sw. S o L—_ ; i X : |
- : _’Prlm . _ ¥ T . T I S
R | pness cony execure o o | SR SRR

. X wnennsm\*" . . i1 - - . o

1070 .
Print - ’
HALL OKAY"

4305?0,550
“ Prime
"lNSTHUCTIONs TO
CLOSE PROFER
-.EWITCH" _ :

Lo - . ! .. S _!‘ : o . by ) ) . . 1 - s - ll - ] - ' : N : - . : ! : i oy - . . . . . 4 . ——— . oy
T L P ’.‘.._-_-svs:o_-_qqar' R N I _ S T 2 T T M | B S .F[gure'}l, 349555cmner'res;Flnw-:hnrt, H
Lo ) ! X : ...11-.:”_F oo B P St |J . _ o I ST B : S o - - P '; o o o . . . 4 -:. ot '.: . - X ) ‘ . o o . '. P L o TR . . J P D T ] LS P . . [ . Lo F . L 711
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D _ S _ S Start

620 -
Slop

- - [hes ! I
’ - o Hmlnd'rap- : : o :

: "WHICH SWITGH OF 3
1. P?‘S?IJ‘ION BWITUH I8

700 .
Clenr AN Chnhnnli ;

v

7o-10 , -
Selece 10 MI Aange

170 -
Print Instructions Yo Check '
Connsctions -

510530
Print
MNCORRECY INPUT|”

| : ¥ A . -
o ADY? 730,740
. Messirement

kLl
~,_ 7

6540-580
Print

"WHAT S THE NUMBER
OF THE ‘FIRET CHAN.
‘NEL IN THE DECADE
BEING TESTED"
1, 0,90,20,,.:)

it

T80 '
* Next Cherng} - . ) ‘ - 760-800
o Charas) : : Leiermine whlch Bud
Test |s Belng Aup -

/280250

o T ' | Pim ‘ _ _
S e | "LErs sEE IF THAY | - : .
L. 7T soLven” e PACE: | . I i
e _ LEM" o e 1

B8O
fnput G)

e 780,700.2° 0 -B6D
' _ Prlne - :
S TR . o HTHE {reed bllnc tested)
o : b - | .BELAY IN CHANNEL ¢
3 ' ' ' ' -BAD, REPLACE PER RE:
T AR N LAY  REPLACEMENT.
P . | - PROCEDURE, THEN
N . : PRESS RUN EXECUTE S
. b RERUN THI5 PROGRAM | -
o o TO SEE IF MORE THAN -
o ONE RELAY BAD"

T R S - DVM to Hlmntt Can. L SRR -

SO B Clwﬁlldunruls S o o

] i
1 : ) ._- . N
t : - .|.-- B
’ . 1 .

by v . { s20-3%0 _ 1 _ Co § .
. o - _| Select 10 MR Renge N , R -fl:

200-430 B i Mese -
!:2:& HELAYS WiLL 3 BN l-};r Chanmllo Thmunhn
\NoW opeN, PRESSEND, [ ' ] | Lt # —

600--620
Print -
HNOW LET!'S FIND PAD
~ RELAY BY SUCCES:
EIVELY ELIMINATING
CHANNELS": =~ i

'FRESS LOAD 1 EXE.
CUTE,' WHEN LAZY T | - -
APPEARIS ON DISPLAY | 610
PRESS RUN ExecUTE | | o+Ch o N . e
TO RERUN ' 5CANNER : o ey o ;
TEST” ] A . i

- Mesturement
>12 M2

6505670 _
Pre

- “OPEN - EWITCHES. 0
THROUGH J OF 10 POSI-
TION SWITCH. PRESS
" CONT ExECUTE wHEN
READY" : .

Pfrim
L O"AT LEASTONEHELM’
1 NSTILLSHORTED"

440 . - 1
jhand Sunmr Test Pm- -
num{FlllIDl A1

: o IR T ] Flgurc 72, 3495A‘Scnnner'I‘muhleshootins'l‘esl Flowchalt.
E . - o . T . _ . : T4
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Model 3495/__\

Seetfon VI
| S 1
. Table 74, T List of 3495A/0830A Canntte,
T . Elrt  Emd '
. File FII- - Worde} Words Line . Line Cammon T
:No, Type Flle = - Used  Number Numbclr Aren : '
8 B 2B 9 Y ] gt T
1 ¢ 1een 53 & 9 4] . Epech) Functlon Keys
2 0w oces oo w0 '
[ I SR B T W (T T W 2y N 34964 Scarnar Verllieation
I I T (R ¢ e o ,
L M L3 Led fe ol - 495A Troublethaoting
By M SN0 w S Y I T :
. *Indicates Blank File

~ the soupce of the problem, Often it Is ah inwrmt addess
“which vup be corpecicd snd the Yeniteotion Cheek renim,

“ There may he problems with the HPB Cables, Insiment

11O, or the O Card, Refer’ m Sll-p h if the su:pm.tml pmh

‘lem lswlth the HNB,

b Cnnncct nnly the 3495A undv.r 1e5t to the :untml!cr

- via n sngle ‘HP-IB Cable, Then rcrun the Vcrincntima

’ t

Ci

N
1.
H

Chuck(ic.. "recnblc") N S R

“This wit Irefp to d‘mmzme the pussfbﬂfry uf
- ahother - nsiirent or cable malfinciloning .
- aned ‘ereating o pmhlem whth the nrsmmmm

; nm!er:est. S . _

Ve, “Fallure of thc check in Stcp a lndlcntes 2 pusslb!c
malfunctlunlns of the HP-IB Cable, HP-IB 1/O Card, or -
the Contraller, Replace the HP—IB Cable and perun e
Verification  Cheek -foy the orfginal under test, 1f'a conn
‘ponent or Instrument is snalfunctioning, or If the problen

NO’I‘E |

- lr fs he!pﬁsf o) fur dow each of the rhfu,gsynu
© “have dutie to determine the problem: This pre-

e mmfmg samcmms n!rmdy doye,

_ 1Al inslrumen!s ON nnd power npplled

t

2, C‘nsscue tmnmrt dnor closed, oy
| . L . \.

'_3. Printcr has papcr,

Y Tnlk nnd Lisien addresses uscd by prognm snme [T
: lnstrument under lest. _

E .-=5. HP IB enble cnnnectors complclcly free of all -
l‘orci,gn mnlerinl. S

’;-_ - ; |._

Arfsan Iechnologybroup Q_alltyTnstrumentatlon

 connot be Jsolated, contact your lncnl -hp Ficld Ofﬂce for
-'asslstancc. ' _ 1

6. HP-1B cables securely cunnccted,

7 No more than Iwo 2) l:lelcrs HP~JB cable: per
-devize i the hest sekp, '

7 EII. Sunner 'I’est letun ~Theary of Dpn;ntinn. i

751 ’l‘hc scunner lcst ﬁxlurc scms two fanctionss

m Selection of the reed test 1o be pan-eliher. Low. High

" oy, Guard for Low Thepmal hmmbllesur Aor B fok Act Ivas
lurAsscmbees, ] o

'Refer to the schematic of the scanner test fixture shawst ln

b, Isululfqn;ul‘phm'led relh?'s.

f

Figmc 73 for lhc fnllnwlng discusson,

752, When me Scapner Test l’mp,mm Is beina run. nll- '
swilches In the 10 position,. channel selector switches
should be closed, The Reed Selector switch comespunding
to the reed fest to be run s clased; the ather two swltches
mreopen, :

. 753, The Scunncr Tcst ngmm ﬂrst opens (v.lcnrs) ll.

relays in the scanner, I any yelay of the reed type belpg

tested {8 shorted, the 34904 DVM will rend » shorr, Since

the relays of oll the channels in the decade are connected n
_porallel, it i5 only Jmssible 10 say that one of the relays of

"the reed type un
pelay Is shorted, the Seanner Tmublesimutlug Program must

er test Is shorted, To determine which

be runy

-7-54. The Scnﬁncr'Tmuhleshndtinngmgmm i_nslrucls the
operator to hegin nl:cnins chanel seleetor switehes sequep-
}

tially. When the ¢

annel sclector switch for the shorted

relay fs opened, the 3430A DVM will read gn npen and the
channel number of the defective relay is printed out, (The
defective relay will bé the Jast'one removed fmm the cirenit

¥}

 before tllc DVM rend an cpen.)

‘1 o
. Guaranteed | (888) 88 SOURCE | WWW. artlsantg com”



Sectlop I}~ Mude! 3495A
34964 | | FIXTURE
‘ o @
| -
. ] ~ CHANNEL SELECYOR ;swwcnr.s
Bo High ' 11 o PosirioN
. ﬁ T o 0 | 1!
. . O/-EA or LOW E‘ ‘ W : Iﬂi
; . ; i r -
or, SUAHD | + ’ o .
ot T S N
' 1
T DT B or HioH i b ! | |
. _ ’ 10
: o pR S LOW I: JCuNNEL 9 ‘4»-"“7::
‘_ | o pRIARD 18 ! L
. : I .
' " Rsr.ns LECTOR SWITCHEB ' g
S o | + 13 POS{TION
Aor "LOW" COMMON | § J_,L»— '
1 8 or "HiGH" COMMON b ' . oj_,,é g& s;gnm ) I
{"guAn® coMMON 1 ol _ _ |
v L ! : ’ L el i
' " Mh0-a=Abes L

LA

R OPERATIORAL vealnwmu cuscm nszsA
- CALGULATOR,

755 Dmriptinn. :

+ ¢hanne} assembly separately indhe Scanner wnder.est, Ench

.; relay In the chunned under test (High, Low, and Guord for

the Low Thermal ussemblfes and for actuator assemblies A
ond B) s tested by the Sconper Verification Cheek, If o
defective reloy s found, the program will print out on exror

message Indleating the defective selay chanpel numher und o

 the type ol‘ defect (resistive ur dlnrtcd). :
i o

selects the. DYM OBMS fumction and measures the fnput
CHANNELS, This determines If ench reloy in 2 partheulay

chunnel does not open {Jess than 1 mcgohm) or Joes nnl

- ¢lose (grcnlcr xlmn | ohm)

K 7-59. In ihe case of 4 peslstive rclny. 15 500 1S lhc dci‘cct s
detected the etror message Is printed, o
?—60. LH one or morz relnys ate shorted, the pmgmm ‘will
* antomatieally load In the Scanner troubleshooting program
firslr Thls program will instuet the Operntor lo apen

7-15

b

— . i . S

Fianu 7:3, Scanner Tent Fixture,

7*57. Tlac Su:lnner Vcriﬂn.nlion progeam - cllccks each

: 7.53, To dctcnnim i e mla}' is dcfculi\*c. thc prograin
'sesfstance of: the LOW THERMAL or ACTUATOR:

b

T Artisan Technulogy-qrpurﬁual@ﬁrmaﬂon = Guqqmsm | WWW art|$ant§=Jm

J
1T -
; .

- certofn switehes on the Scanner Test Fixtupe unthl the

shorted relay(s) [s found, The progrum will they output the
esror message ‘on the printer, Any type of defectiye relay .
may be replaced caslly and Smply by lollowing the S}mme
chntr[pm:.ul ares found In Service Graups Band C of Ihis
munitnl o

NOTE

. The Verification Check program Jlowchart -
. nay he found on Figire 7-5, -

761, Eﬂllll'MEﬂ'l' REQUIRED,

J

the hp- Model 9825A Calenlatur, »hp- Model 3495A
Scanner, +hp-- Model 3455A DVM, 3495A/9825A Test

762, To rum the Seanmer Venfiestion Cheek yuu wlll need

r

Cassette (:hp- Part No, 44195-§0002), Lew Thepmol andfor

Actuator, Scanner Test Fixture Ohp- Part No, 03495.67901
and ip- Part ‘No, 0349566522, respectively), oml the
Fixlurc Cable Assembly Chp- Part Nu. 0305246501)

783, OPEHATIHG INSTRUCTIONS,

| 7»64. The' Opcmling Inslructlnns for the’ ‘Seanner Vn.rll]cn ; .
Hon program’ are divided into two-main nnns-—Equipmem _

Sclup and Verifleation Program |I15lmt.l|ulls,

Tk

SR

.‘r -




Mode 34954

i, Equipment Setup, o onder to mun the Seanper
Veriffention Progrim, the Low Themmu! or Actuntor Test
Fixture and Fixture Csble must be copnected to the

. ehinnned ussembly under test and 1o the 34554 DVM, Rejer
Lo the steps helaw Jor the proper pracedure, o

by Tum the M55A DVM und .3495;\ Seamer Power
switehes lo OFF,

2, Opwn '-I_llc refay recess punel on the rear of the
- Semmer by removing the two eiining serews,

Lo NoTE

Refer ‘to the Relay Replacement Procedures,
. Senvlce Groups B and G for step-bysiep
©Instractlons on renioval of the rear access panel -
aid tenminal assembly,
| .

RS Remwve: the Termina assemtly From the Decade:

Chane)- asseribly Jocoted. on the Tor right s

o vjewad from the rear of the insrument,

_ AR ] _
o Inserl. the Test Fisitre o, the approprite
S Deeade chaimel ussombly, Make sire -ihe Test

Fixtore connector Is miking & good elevirieal

conneetinn, _ '

| ~ NOTE
] _ .

The -Low. Thermay Assembly Test Fivamre js
b Parr No, 0349567901, the  Aetmator
o Assembly Test Fixwire s ohp- Part No,

" 0349566522 and the Fivture Cable Assembly
s sy Part Mo, 0305226501, If yom are not

- stre which assembly Is 0F the location you have .
- selected, venr may detennine the correer fixnire
'- _b}b' matchhip the conneerors vf the Fixnire mmd
. the Decade Clanned Assembly, ’ '

S o 3! Lt g
5, gu;nlnect Hie Cinely Connector of the Test Fixlupe
nhle

1

Ghp- Part No, 0305226501 ) to the yeor of

Section Vil

the 3455A DVM, Refer iu Figure 4 for o whing - "
dlugran,

NOTE

insnre the FRONTIREAR switeh wt the 3455
fs st 1o REAR,

6, Set the DVM and Seanner POWER switches (o ON
und Isert the 3495A/9B25A Test Cassetie Ghpe
Part No, #4195.10002) into the Controller tape
transport, _

b, Verlfication Progeam Instructions,

). dond the 3495A Seanner Operatioat Verifieation
Check by pressing: ' :

OO

2. Follow the instroetions listed by he printer, The

MI5A  Senner Yerffieallon Progrm wml the

Seonper Troubleshonting lrnu;mlu are wrilien For

49SA Scopner select codes’709, 710, 1), 712
untd 0 J455A DVM select eode 722,

1

NOTE v

I the instrisient yow are cheekiig does nor
have eme of the Seleer Codes {Talk amt Lisren

< tabdress) toted aboye, cheek o yee i any other
instroanent has these addresses, 11 oty then
chapge the stmnient adidress to one of Hiose

* Indlcated above, Refer to Section 111, Hordware
Programming, for Mstricifons on how o

- change the instrumens address, Siep 3 also con-
tains  imporrant  information on  wuliple

soanner addresses, ;

~ 3 Muliiple Seannesse The  Sconer Verilentbon
o pragrm may eheek up (o el sepnngts smblto.

Muth SCANDEN

| BCANNER
- JLFINAL
- AESEMGLY

Low TPERMAL

TERT FIXTLAE

] i 5

¥

ABBA DyM

AL T
C L |
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]

Seetion V1) ’ Model 3495A

meously, The fullowdhng combiions must be gdhep NOTE
ui te fur he cheek o petform. properly,
. _ SMULTIPLE SCANNERS, ) vinwe tran one .
() There e omly be 1wo semoers per select seuhier fs incfndod fo ponr systens, the scamrers
ende, _ el soptware are somiiamred o oplf the ehanels
' hogimbug wt channe! manher @ to the Wi
(h) The firsc sconpers musk have ahe 709 selec) L e ehaied mentlor i ponr sypstem. See te
wne, Select Coles 7ED, 710, 702 st be e hefow,
usesl i arder £ seanmers escly excepts fin the _ '
Tusk sebeet ey wsed). ' Svfeer Cinde 709 Svloer Conde 710
. . ) Tl rrehEy Vi Nt
W) 1o sewmers mby nse the kst appropHage ':.,c‘?,f f}f,’;:) ‘.;;f} ,’,; ;’_:'.f,'}.{g

“seleet canle,

. . o . ‘.I N .\ » ' 't' L] :'j N -
B} Eoch et ol scimérs  nmst have interal et Cinde 711 Seleet Cinde 7)

“ehitred addresses set wp for O hrongh 39 ansl NONS NV SCN7 SOV
0 theousph 79, respectively, IS 9% 0200 4279 2800
4 Thee are Mice seres wr Wisplys o printosis (e} Conmaller: displays: “MORE - CHANNELS
where the eontroller requests a respome i the FOR TEST, YN (7O} The apemtnr should
“upepstor, The pussible sesponses aid g st exs nespuid with

Planstion of eaeh is Bsted below,

) Commlier” disphuys PWINCIE REED TEST

@G}? ) Wy YIS nml@l (um-a )fui"l\‘( )

WARTED!" | NOTE
. - ! : . . R : . : : . : I
~ The aperator must respond with he specifle jest Answer pos if v dosee b comtinne fosting the
number, then press CONTINUE us shown helows st iderende wssembly, .'
3 o A complete explmation of oll nstructions s
o (Test Number) . (o ) - operator response is provided iy Table 7.5,
ek - S : | .
ATTCP TR | -5, 1) you desire to yon the Veriffeotion Cheeks Jar
b l:ill\'p' chils (LO%;' THERMAL) or A (A - ullier instroments, pefer to the spproprinte i
_ ( .M‘h LACT ATO_R)'- o o  praph Jor the speeiiie insirmment, _
2 Bigh reeds (LOW THERMAL)or B (B L6, T ren tllis.Vc:llicnlinn Test for the next dccuulo:
oot C‘.f\l"N"LACTU*WO_R]r o 3mmhly, mwﬁ the 'l‘ef Fisture 10 the pew
o . AW : ecadde ussembly (see Equipment Setp) and
3 Guord reeds FLO_‘V THERMAL only), repeat the Verifleation Checks fullowing he
0 Finlshed sty - Opcfnllug instretions, | : _
' (b} Contrller tlis]:luysi FIRST CHANNEL TO ' i NOTE .
COBECTESYREDYY or b IH ! ' :
oL lll; Tll'.:"";,l,',nl’ or *LAST CHANNLL TO BE: _ T repear the Semner Verltication Prognem for
CTEST D ’ S o the same decade assembly, fust priss: {_,)
The operntor shonld respond with the speciile 7, Remove the Test-Fixture nd i’ﬂl;i;lt't' with the '
_channel, sumber, The ussemblfes are mnnhered : ; appropriate Terminal. Assembly, The system fs

049, 10-19, ete. beginning with she fer right -
usseinhly os yon Jook ub the rear of the nspument, i
The channe) mmber Bnput shonld be Jmised 1w !
lln:ls«- chunnels avaflable ol the decade assembly ~ © 765, DEFINITIONS OF PROGRAM VARIABLES,
upder tesl, NS

o jeady to resapie pormal uperalions,

_ . ' 7:66, The 3495A Scanner Operations! Verification Check
v (t’hum}cl Number ) uses mumeraus variables when rumning the program, The

. ; i .
. . : ) o
I S h i .J. y
. " LT . . ’
- v H .
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o . shown below!

Mode) 34934 !

varfable definhifon snd lisne Jucation of the warfable are

A l:'rlmr Ao, wheh sed to *1™ indicpres o resisilve
relny, , :
B Stoyes first channe) aumber 1o be tested, operghor
defined.
C  Current channel mimber inder test,
D Cumrent REED Test, opensior selined,
E o Eror g whon set to *1" indicates o shorted
) Ry, P
b Channe) coimter for Seamaer  Tranbleshoming
Subroutine, . _ , :
K Stopes enrpent chanel nnber for Scanier
'rnml:leslmmin‘;:inhmutinc.
M Swores vidoe o DYM rending, - -
R Contains intepmedinte | crlenlation  Tor - finding
Variable B, '
S8 Suores Just chamel pumber g he tesied, uperator
, delfned, ' ‘

167, j;ncllion:.

7-68, The Jovations shown below represent all possible Jine-
niinbers where each variable oy be found, In cuses where
the Jetter represepting e Varable is wsed g text, that
bocnifon will alsp be Jisted,

T VI A1
ah 9 ;
B B4 5% 5%
68 BF T8 g
P78 7S 3p
. ! -
T R £ T L I T
49 42 45 45
Y 45 4% Py
127 129
E. 6B 53 30
65 103 103
J 118 t1s 126
123 |
KNI 118 125
A £ I - TO
N BT ry 7B
78 ' lgR EEL
122 )
! i .
.i! _J . : B . |

h | .
N
1 ! l
. \ . .
I

) r..
.. Artisan T.iach_nlo_logy Group -.Quality !nstrumentati

Ll

Seetion VI
S CR AL
3 57 b oy
&5 3 7
' 83 %%

7-68, TROUBLESHDOTING,

770, Tt Is hinprohable thot more than one of Iwo reluys
wil he resistive op shoried ag the sone thine, An ocenprence
of this type uswally means that another problem exlsis,
Typiend prablems that muy canse this condijon are Jisted
belows Also refer to the Operator Troubleshooting i shis
segtion, :

. Pour eonpection of the edge cohneeior between the
Decatle Assembly and Semer, T corpect IS st ienuve
the Tesk Fixpure: then e Deemde Asseimbly I guiestion,
Reimsers the assenbly, Make sire tha it is wel sented Into
the Seanner,

b, Pour connection between the Decode Assembly wnd
the ‘Test- Fixmpe, Remuve the Test Fixture and winsert,

NOTE

The Actuaerar assembly is wure Hkelp o have
‘this condition,

¢ Poor campection between the Test Fixture Cable and
the bania plugs on the rear of the DYM, '

_ . P
d FRONT/REAR nput switch an the rear panel of the
3455A DVYM set to FRONT. Set the switeh 10 REAR,

e, Addressing Wror  Decade, Cheek to see that the
Qperator input of the cosnnel number during the Veritia-

. ton Check correspunds to the decade under test,

f, Stlect Codes incorreet, Reler 1o the System Conilg

~“wrathun Sheet 1o insute the address of the Instrvients used

;
i
i
N
an ..

1

-Guaranteed | (888) 88-SOURC

in the Verdleation Cheek correspuids to those used in the
Jrogem, . '

B I the sepifer will not respond o Dus spnals, pnés's
the D] key to clenr the Bus. Rerun the propram,

Y
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" Section VI L Matlel 3495

Toble 76, Gohtroller lnmuntlnhs npd Qparstar Reaponses,

Tive omndauchions b Hot operabor Begin as voon is RN hgs e . g, The Compnliur theh prings the by seloeinl gnd tmipruciy .
presvid . Bebr bt patiirapbs Delowe Bop b ijiscosiion of anch the oaerator (o chegh the s205ing o) the 10 postion misch * v
wngtuchinn ami the esponse I apphicilile), prnypy:
@, Aler phe hegder by Estan pringnd, the canitolloe will ' FREEQ TEST |
pane: ' . SELECIED
Thiz RProsron - ) N
teEts Low. ' . CLOSE all Suitsh
Theeasl or | of 19 POE,
Actuator Relave, ) - Suinch,
Fead the _ -
InELFUCLIONE LK : REED VE&RT &
uner.% Praa.[H ; SELECTED
Marviols Vol ' b o
T . b ore ; BLOSE w1l Zwinizh
PP g¢g st thap o pf L8 POz,
FREYS COMTIHWE : o Suitch,
o H U T E ) s ; i o
S HhER LARYYL - REED TRST 3
reauestedyPREES 0 - . SELEGCTED
- HUMBER Pk, | CLOSE 91} Suibeh
Wbomle HO, ) . o 15 PDS,
the.n COHTTHUE, - C Buiteh,
] - 1
AL b el ob Yhee printoug, the ontrabise widl dephapt \ 4 NGTE
PHEGS CUNHNUE “"“'“ tita, j" _ ) ,’ ."_ : B ook i wh o, e pesinin wib n'!)l.ilhrh*. e U

' tivdivr Wit uspe D SEYERE DOND und prin b
I'hn- pwroter |lmu1:l s e { ey j hity whatn reaey tu :

b v o am. - TEST COMKLETLE
. - Fhuy colcutinbeor wld el Btk by phabing: : '

LOMIarR) =1 -
HisHigrB)e2" : ; ' Pnﬁbunumuemmnmm

P -bime v bching Bvee Bany sk, dhe opipeaiat 3 okkeil b gubs
Dorsue gl prapaam teny theahalny '

_
', .
L’Uﬁr an The ummmm mnul i it i et v st ol
|:-HD TEST =H : thm eyt controlive 1 pring np» ob the thiew prntin
shuasn it lexwy, ) r

“The unm.w will W5t wad: Wineh HEED TEBT wunml? . X . .
Thie opmator mus nspan) with aombers ©, 1, 2 or 3 fdatined o ==L ORIA) EhEUE**
halow), then CONTINUE. : :

TEST 1 Lowieeds dLow Yhunngl) te A IM:TUMORJ

awmwmu?wrmmmw-ummunnml LLOSE Switoh 1

3 Quare emnds How Therma _ - - © OQPEH 2 B B ;

hinishia) tesbin co : ' oS- :

O hnahedbng ’ st 3 POS Suiteh
" NOTE o - ' £

) e e sy pegriesing e yites it el vt B peinind iawfri .
sher-vuche pocd besk Hit B Gl bad ’

| +sHIGHIB) REEDSs

"In- figiisp wir_r e hstid e g mﬁii Hisber 3 Hunm,If} i)

. [ " Srvarent mped Wil u.iim' e oM by it j o . i “
I ’ - CLO%E Buwitch 7;!’
e : L\(’URRH .\'HNIH : . Y
. ’ GPEH kB | s
Ufu Comttroihr Hen priviis the Reod Tt M 'n-*-ﬂ' ik, Jt af 3 PBE T B A L ' . ti

Swilt v i K o it o valid ihe i peaeivad,
] N - A
o Cod . ' o :\ :
: ?.20 - o : . o ? ! . . )
| . - | o .

R 1 _- .‘__ ! ! h L L |
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Mide] 3495A . Seetion VI
Table 7.5, Contraller Instructions and Operator Reiponsss (Cone'd), i
This subroutine

CLORE Switeh 3
DPEH & &% 2,
of 3 P03, Bwitnh

ilmmm thitt D 3 poshiion switeh is " ropily hnlore continu.
ny .

Whun tim swhichus. have been ser, the Operstar iu umrl to
continue the progrie From Ve display;

Pruss CONTINUE whan iy,

Heplays the Fallowing messagus teauestng thee Pesk ond Joxk

CHANNEL to he TESTED? T aperavar smust fnput o chinnl
sumbity butwegn D ool 319, then press oxecute yhee oo e

| sope.

NOTE

B the inputs o oot b b YRCikiEd B el By or i
B Bevr et momber b R Hiaer B bt vinaoned
wanhine, He diistiay Wit e INCORRECT INPE T amd the
enprmtivr whil »I PR B,

Valitk dopuke will sllow 3 photein oF the test numlmt ant
Cllnnnnli umlnr li'll s Shwh lwlnw

.IT'::':FT ﬂl : | .‘

[ Chapnels @
i Thru q

Hill be tested

Sofar fﬁﬁlbtﬁﬂh '
arenrepr. ther
1HEL,

The cisphuy wild alin inlicatie P LEST IN PROGIE o5,
1 .
. Durbnip Whe aeius esting pl yach specilie ehann, the con. |

| reobler Al detennine Bang o) thie relays o Do ehaspnels yntes !

sk ape shanal, A w::mlul tirkk vmulg' Smite the prpgram 1o
pmll outy, .

TEST Bl Uk

The program wil llmn whce m Tml Ney, ? tnzdey iy Bhep

..} tor Test No, 2},

g. A shored neln'y ean e illmmhul'lhmuqh the L ot 1w

| Seannes Trouninshontiog program. 18 o' dwrtes- tay 1ssleteciny

rlmlm] llw tests, the cunbioller pilt phnls.

=****FHILURE*&%* B

Bt lenst l Reluv

. BHORTED

-Fuliou
Instrunr1un5

e. Whah the proyram s beeh continuml, the runlmllur

ehanne) to be vested. First CHARNEL o be TESTED? Lust .

‘ Fhe promm will chech vaeh ool in scemsbon usnd the

! pente {Chak mumber 15 the yarabite)

help you Lo j
izolote the _
shorted relay,

First lette mpoke

o horduare

sheck, by

Check the relay’
decode nseepbly
beins tezted for
Fond cophection
on Internnl Edas
. Donpestor
Terminel block &
BA55H Cohnentors

The progriin MFI umn ot Yhie apeealnr has inshen) srchg Y
instrelion, The thaplay will hoht: PHEWS CONTINUE when
. rumlv; The opRiplor col Phen o i) e progion
will Fepeit the Beptimer ch.nmmls i} |lum.w HTESF In progess””
ninel prhn

Let’s gee if
that solusd the
problen,

B I rhe Retest dabls the contolles sl paisd inlehinege

nsbruckians Fork B stoulhabioubing jeogrem opelingn g b n

Bielnww, .

The enntmlier wiy uisplay:

. Lt
“AU Teast one Tojay stilk shorpul’ thun “Insinucsions g
pring: _

‘Letts yind rhe
Ba., peloy by
Edtoezgivsly
slininatine
choppie ]l s

n o Dpen awttohez |
thluu-:h Lo t i*:‘
Pﬂﬁ gy rah

The mogrom wilk wuit tor. the Operatsr o ummmhsh i n
mucnun by impmm; g alplaying

f o PRESSCONHNUEWhmuwuv

P

Iraed retiny o Dound, Whmnlmi relay ix loumil, jthe contimlbvr wihi

i

Artisan Technology Group - Quality Instrumentation ...

. - (&Y

Guaranteed | (888) 88-SOURCE | www.artisantg.com



Sectiun Vil

Tanls 7:6, Contraller hntruciions and Qparator Responies (Cont'd),

Mode) 54954

Low relay in
Chanrnel 1

ia had,
Replose mer
Relay
Rerlacenent |
Franedursy, Thens
PREES BLit: [
the prosron nxl‘ o
rezet and tes ! ,
the Sconner tg
gee 1f sare thon
vopMe velng 1z . bad

TEST COMPLETE.

I* the nrograin slovs noy tinl 1 had mlay, this it wll pring ows

ARLL relay:s will
GEEN Rhoblen
Tacated 1n
ather ares,
TEST, LOHPLETE

" The apurstor mouni viefur ey The chmw Tmul:lmlnmmn; AR
gt nphs Lefare pmcuutlnu

o A wuclmful P )i muw e pmnmm o hranch hnck
to the st ob the Lo gram, serun Bis jost Jo insunt that fha
Ctedoys wofor best e ot sherped, amilsthen conpinge with any
tanwnunnflEFD w:u,Thupnnmutnilw-uunucﬂnn\ushnwh
lmlow i .

ALl rele, s mill

oW opsn. The

progarap will
Fevun the
LBLORREY r
For the
Reed;rn
if any ather
- Relar 1t Bad
KHhen this Re
Teat iz conk
x}

it
ame 0
-

"i_u lu

iTj o‘lfl = in

‘:'f

e |
1

Tegtas PEadining,

b Test No. 2 wilh fst the selays for thalr clatd b mgee.

Thn heped g sined mnmlcuons pre vhowi blow.

TEST #2

Selected Choane
peles will be

Test el iDF resi*
EtanTE ]t

t han l'thN*?uh
[loy fhetmal“
o 10 ohas

iuct otor}.

bote Ty b .ﬂumnnum W withm th» prmnulnnn-u imm l;,
e cantrovy witl pang P

CTEST #E O

,'ﬂmcntmwrwﬁpanJ“mvﬂmmnumm1mwm;mmh»
“AFvr the pesistive ghanml pinbees e s pintal ouy, nemo-
hamai lnltrul:tlmii are prosied s shown hpp?nw. ‘

.
.

' i;\
r}rFRllUpE***

i .

! Chamnel

RESISTIVE '

Xy igmﬁw.ﬁrﬁﬂ,f
FROL TRl R g ) .
A A IO
ST T TS SR (I

PR LR S
: : . 1 ,
. . . R r .
. Alter hioth Tuest No, | amid Tust Ne, 2 hove tn compluied hor
the sefuetqd chaonals, the contrg ey Wit nllow wldilionyl chane
rle v o retist 0f cortaln chiniats by d:ml.wlma Mory Chumwls
for Tusy, YIN VY7
A rimpsnge wol giuse that FHFORYOND B YU ¥ 1t e
apEpansk arik rebest L nnv clinhinels,
TR DY nrsponse wlk S0t e pronian ko W el oy sehees
B The perswnnnt tivds iny b Jeehstor ihe program may e

C o ahwesnl by seieering FIEED TESY B IEND )F TEST) wh.tmjn,

y CaEe e li'll‘l:lmi 1 controllr willcl-ml av: ENDOF FEST

f
nml |-nnt
i

TE:T EONPLETE

. ruroany' REE
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1 ;-._Mu}lel :349_5}1 g

790 FCBDARD CLEANING, .
_7»,72(5un':c BH95A ﬁrlmcd efretit hoanle require clean

- hayneteristies, Service pracedums nn these honrds can Jeave

‘them eontaminated With dirt, ol), solder Aux, or Angdr
prins, L

w b 13 Recovesing the orighnal impedanee gualitios on n cons

Sy tminated hoard ., kequires o Yhoraugh board cleaning amd

oo reeonting pracess; The fallowing method can he'used for

; - clepning PC bourds and then recoating the repured tres op

':' i- -+ Yhe boird with a dry fim cnnrllm;.!

Ry ltems_n'_eéd_ed e
Cob ), Conventional dishwosher o

* 2/ Deteygent (ahe of the following)’ |
S . g

v oo cconininens  from: Central Solvenls, 31702
Lot Ak, Hayman Steced, Hoyward, CA 94544, -
iy The Triton producty are low foaming and non-
= fonle, Fop this appicarion use o dilution factor

‘7:";-“' G CPTE Is recominended only for dishwashers,

- pent-used fn hospltals to elean surgien) toals,
- Jefferson Drive, Menlo Par, CA 94025,

- ’ I 1 '|
L UNeRE
L Aleardyme §s a recommended second chofee

o bupbe caraful, It Is o high Joaming detergent, Jf "
st yow usegoo much in the dishwasher you conld

o be nundated With 2 mountaln of suds,

¢y ahove exe avaflable,)

AR . I | - 1 o
< The-pmblens.-with Colgonite Js that if improper
Loy rinsed from, the PC.board, it can leave an
e L electrically condietive S, especially i hand
AT D Jerinse areas like relayy, s o :
3 Diotlied water, L

R 5, Switch Lubricant shp- Part No, 5060'6086,

60100142, -

L

handling technigues po preserve - thelr. high [mpedonce -

BT | o (n) Trllon_‘f."F-S'i or CFVI6 low i‘nnm ndustrial
LU iguid detergonty avatlable n 5 gallon (45 M)

2 v 0f O.0% C54 I imore general purpose wheress

-_ ; (.b)j"d;\lc;hzmle iiEntj._'he Délcrgent. This Is & defer
- o hvallble Cfrom  Selentific ‘Produets, 150-

(9 Galgonlee dishwasher ﬂ'c'teggent'_(ﬂ' none of the -

'. N\ 6.Dry Film conting Gone of the following),” "~

!' E :(n]_'l}ry"-FlIﬁi 8B (General Elc;:tr.'lc)'»h}p- PatNo,
L T ~ handiing the boards, -

5 cyele yo remuve ony resldue,
) ' o

9, Place the boords ap thely edges i the top rack, |

Sectim VII

. i
(b) KENCO 481t ChaultCont,,
:(c) KRYLON Acrylie v Daw Cornlng #99),

() acolﬁhnnrd {3 nabie of the ahove nre ﬁirnilv
~ dble), '

NOTE

Make certaln that pou perfonn the warh,
rinte, and dry eyeles complmionsly, The boanils
should not be aflowed to dry bepiveen wash and
Hnse cycles, S

v Alter the board hos hccn:'*rcpnlrc:l;_rcmovc l)
- assemblles that wy be damapged by water and
. lsa;l-‘ temperatures (g LED di'ploys, batieries,

o), L S
B, Sep the water lcmpcrntukc l‘-ir it_ leust 150°F, l‘i.pn' '
the empty dishwosher with soap through ane
. ! - : 11 ._

NOTE . | o

For Tivon, use 12 oz, (4 1sp.) per vinsh, For

Aleo-Zynie, use I/16 tsp, per wash, For Cal-
ronfre, follow directionson the box, -

i
i

10, R:.un the dlnllwé;llcr_.tllrunsli the wash cyele only, |’

Use the nmount- of defergent recopmended in the -

' pole n step 8, Don't allow )he boords to dry _

before ringlns Il} the hextstep,

UL The Jast rinse. eyefe should be comspleted With
predeated distilied water ‘i ot ‘all pessible, To
accomplishy this, shut off the water supply before
the final rinse eyele. hepins, ARer the rinse water
hus been pumped ous, iarm ofT 1the washer (usielly
Just opeping the duor does 1his), open the door

. nd poir the prediented Oistilled water nto the

~bojtom of the wusher, Nov that §f oo mwch Aley-

i
1

12,16 w_oven Is avallable, dry the boards In g
vight position st J505F for 3 howrs, Otherwise,

‘% the dyy cycle on the dishwasher twice,

;3. After drying, el while the bourd is'étlll Qvnrm. |
. capt she repalred aseas whih ome of the reconr

mcnde_d dry fbn praduets, .
' CNOTE

[
1

Make eertain thai yon wear corton gloves when

P
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‘Seethm VI | Mudcl 3495A
. . . : .f . . ! . . - i . . .
774, ABBREVIATIONG AND SCHEMATIC SYMBOLS, symlm}s used tllmllghnlll the pervice section of lllls
S - S U R _
775, “Table 716 upd Fignre 7625t the abbreviations end . ,
. B o . o .r . I .
N able 76, Abbravistions,
ASTH) Amatiests Slondard cndnfor Imarmnllun Imerchnnu:. NDAG | :Data Not ALeapted
ATN 'Annnllnn : : - NRDGS | Number of Raadings ,
QLK ok, S . . NRFD | NotRendy For Pato -
PAY Dm yang Lo PA ‘Program Atdress
DCR~G | Dirser Gonrol 9-0 ' “PROM | Programmakle Rend. OnlvrMumnrv
[#] 1) Pata Ippus Unk RAM - RandamAmuMemaw :
¢34 & Dlvicbﬁnlatll an AME REF Referance
[Ja]] Epd or lemlly | REN . Remote Enable - .
EXT Exlnrnal ROM | Read-Oply-Membry - '
l FF. Fllp»Flnp ' R : | ResdMirive fLow Reud)
'GND S ! " BA Slgnature Anslysis
HP=|8 Hnwlctl-l’-cmd lmnlaen Bus SAXN | Signature Analysiz Tast
JFg | interiace Clear ‘BG - Gerylce Grovp
) CINT AGK | knterrupt Acknowledge ‘580 becont
- | INTENA | Interrupt Epable CTRIG | Trigger
|- INT REG | interrupt Requesy _ o
. - l . .:\
s tl : : s P } |
S |‘ Mm nt.'r uﬁ:ﬁ co b
. :.’1 s;anahfn nncwnfe t“ SUBASSEMBLY)
== - - - - }'I
POWER GUPPLY (0OKRX~ 550} !
snsg AL avmfmm..r A2 1
“}., N hmvmsw&zwsmm I
(IR ! . _ oy
vréu Wﬂlmrza S l [N L L "" W"’“‘ . R
ESEMBLY ) 1 . : o : 8,00V ~ TPl A\ iA2
f’”""”‘“m’ s Es R‘Wmmrr BREGNATOR 15 T 6 9 23>
. .: ] l . . ! . .
o _‘"{{{ ' l . ﬂ"‘&mﬁﬁmﬁmm} t ISI
R "—'<('1, £5 ' o
{ '_ . t J'E"fﬂ th“ocnoprsn osc"“"| - '
ﬁ" oLost co 5 "‘f BAME I "“ir ar I . %Rl\ % : I;ﬁt' S;J:D :rr »5 f{”ﬁf"’ﬂf’
A
% ﬂ' inﬂ #ﬂor‘:g‘ mnp hu;"f'; -+ M:-Ei pigpf | ”rﬂ; BERED
m Ffm‘s w"ﬁf’wﬂ'fmmll d 2RI, E X .
PAHTIN- REFERENCE SHFIGNATIONS ARE SHOWN! PF!EFIX WITI-I ASSEMBLY OR SUBASSEMELY
- DEGIGNATIONIS) OR BOTH FOR COMPLETE DESIGNATION |

N o o Fli.gfur'u:?.'ﬂ. Bsfm'plcp Duiungl_l_nn_u_nﬂ s:hematics'_mhols. o

Foo. .

poo
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G Mude]'..:idgﬁa\

), PAHTIM. nersaauuz DEBIGNATIONG ARE SHOWN,
" PHEFIX WITH ASSEMBLY OR BUBASSEMBLY DESIG-
NATION{S) OR BOTH FOR COMPLETE nEslGNAmN.

|- 1LE85 OTHERWISE NOTER,
) .. RESISTANCE INOHMS
: CAPACITANCE IN MICHOF#HADS ;

INDUCTANCE IN Mi).L IHENRIES

Br-L DENOTESEARTH G'!OHND. ’
. USED FOR TERMINALS WITH NO LEES THAN A
= NO, 1B GAUGE WIRE CONNEGTED BETWEEN
~ TERMINAL AND EARTH GROUND TERMINAL
OB ACPOWER RECEPTAGLE,

1 a J. DENOTES FRAME GROUND,
" wmm USED FOR TERMINALS WHICH ARE PERMA-

"NENTLY CONNEGTED WITHIN APPROXIMATELY
- ;-'n 1 GHM OF EARTH GROUND,

ASSEMBLY, IPEHMANENTLY coN%mTED o
> FHAME GROUND), ,

;ﬁ, _-—— - - — DENOTES &BSEMBLY.
. %:

. PATH, ,
'V uenom scnswonmn ADISY,

a — 'DENOTES SECOND APFEAHANGE OF A coN
' NEGTOR PIN,

RESISTOR COLOR 7.0DE, FIRST NUMBER JDEN.

NM%B(MEB I’I‘RIP, feq, WHITE AE D,

© YELLOW} _
n. ALLnsmvsaneshownnssneamzen

;2,_ DENOTES FRONT PANEL MARKING,

" THE "NAND” GATE AND THE "OR" GATE WITH
.. INVERTED INPUYS,

. MYRUE" LEVEL,

GENERAL 'ScHEMATIc NOTES

.2 COMPONENT VALLES ARE SHOWN AS FOLLOWB UN»_

s d?'nsnoﬂss GROUND ON - PRINTED CJRGUIT

DENOTEB MAIN SIGNAL

: 10 ‘ 924 } DENOTES WIRE ODI.O":t COLOH CaDE BAME AB

& - _' :FlEs BASE GOLOR, SECOND NUMBER IDENT!-
FIES WIDER 6TEIP, THIRD NUMBER IDENTIFIES

. EACH. GATE I8 JHOIVIDUALLY DEPICTED BY IT5

© . LOGICALLY EQUIVALENT "OR” OR "ANDY SYMBOL -
ACCORDING TO IT5 USE IN THE GIRGUIT, NOTICE THE
 LDGJCAL EQUIVALENCE OF THE "NOR” GATE AND

. 'THE YAND' GATE WITH INVERTED INPUTS, AND OF .

_ SIGNAL NAMES ON THE SCHEMATICS HAVE AN LOR
- HSUEFIX TO INDICATE A LOWOR HIGH REEPEC‘I’I\‘E _' S

Section VI

'DENOTES INVERTER

DENOTES "AND" GATE

DENOTES "AND" GATE
WITH  INVERTED - IN-
PUTS -

 DENQTES "NAND” GATE!
PAND" WITH INVERTED
| OUTPUT,

DENOTE. - "OR" GATE
WITH  INVERTED 1N
PUTBD :

BENOTES "NOR" GATE!
YOR" WITH INVERTED
OUTFUTI B !

B - e - - 1-L-

—-——— DO

a0 OO —="OSW
—Q e CeO—C0 —_— e D -~ D

ety -2 ¥ -

00— OBl ——w0O=—OO0w
- O D — D
CoOQoODOo—-0D «aooCcoDol

- =

.'}..

22
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@, . sEAVIEGROWPA
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’ ! i - 5 i .
: S 1 oL o . . i
. K

.. ‘Bervie Group Mnmpl'ns theory pnd servica il_nruhnhliqn for the batke 2495A Seanner,

T S scameR Crnssls.

v o RELAY_FLAGE e
i . -B i : T "
-conﬂ_zémnr o : i . o T
q CEE W3 AR -
L ATA SRS R C Liaens ooy per 0 | L '
---c-n-—-—’p ) . . |
1 contra d et ap DECADE SELECT - 14 |
L . . ;GO'NTLEL %ssm’b DEGI’!F‘E .CLEM? y . 3
oo HANOSHARE ) © - L EXECUTE ; 1[4

-AS CFYNECTOR BOARD’

. o ’\.‘_. ETI . ' L -,_. .. : Y . s . B
’ ‘-::1-_.1;__'_- | _i R TR . ! —-J ,

L,

* R e Fiwn’bﬂ-i» SlwlccﬁrnUpA. ]
Loy Scwice iufonnnliuu on the fullowing nsscmbllcs‘sin Whis urvlu.- grnup. '

ST T sunper Clawls, _ - o :
Lo - A2 Pawey'Suppl Jf Assemb) S o : o
Ch T Ad-berfaee nd Contro) Assembly - ' o = S
B with rcfelcnt:cs nladc to lhc A2 mulher boprd ang the A3 mnnm.lur nsscmhly. -. , : '

'f; _ S

1 . : s s

: i oy B . o ; . )
I . ot e Vo T - o, R . . Sy
. : . HEPE L - ] . U PR . . T R )
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CSetion VI S o | - Mude) 34954

b

Cet i . . ' . .'ii .
- - BERVICEGROUPA
o - BAS|C SCANNER ’

WAL, ‘The-butie scanner does not consist uf any chonnels, 1t dues consist of the standard
C chassls, tha AL Mother sourd, the 327 Powes Supply, the A3 Conttol Conhectur !
- Assembly, and the Ad Interfave mpkl Control Mscmbly. : : - .

: A2, The A4 Ineriace und Contral Assembly interprets cammands s insinietions
woy o from the DRI and exeeutes them o spprapringe ehonnels, : '

A3 Information in tllls_ srviee Broup Js presented as follows:

| e Pawer Supply Checks o o o o o
b, A2 Serviee Maserinl o : o
¢ A Theory of Opemtlon ' ' T
o oAl Sepvtee Materid . - y A
e

A8, The Whassls rarely duvelops trunbles under heorl -perathig conditions, The repr
door shotld be kept an, i gbod shape, pnd elosed 1o vojd excessive air Now throngh the :
sepner, Which inay degrade perfornnce, Al moving pures should be periodteally eheeked, BERE

MG, The AD mother boar sl A3 conneeter ke comnector asseabilies and reyuire po
-+ perbadle or special serviee, ' : . o

o TAdPEuAGURLY DHECKS

- A8, Check the + 12 walt power supply with o voltmeter acyoss the + 12 and GND Pins
—on the A2 pssembly, A auding 0f ¥ 12 volts & 57 £ 3uid be obsuined; This supply fs used
"7 by the AN RighyLow relay control eircuit, A40 relay drive cireult, and the AL3, A22 and
1 A28 yelay pssemblies, Filtering is provided by C2, regulstion throbgh the vombined setfon
1o 12 ond CRS, Q2 ks the ¢ rent ppss brabsistor ond RB pmi.ld” ctinent sensing for U2,
- The full Joad outpul eurrent “or this supply -is spproximabtly’ 1,38 umperes at 25°C,

2 TeA9, Cheek the + 5 valt jrower sapply with a voltmeter ueross the + 5 shd GND pins ok
the A2 assembly, This supply shoubd jead + 5 volts £ 3% i the adjusiment in Seetion V
©o T beas done properly, The + § valt supply fs used by the Ad,'AS, A0, aiid A0 asseinblies,
vl L\Fillcring Is provided by CI and €3, regulution. throvgh the combined acbiop of D) and
"~ CRI, Q) fs the wuprent puss tronsistor und RY o porallel with R1O provides ourrent
sepsing fur Q2. The full lond vutpul corrent js ahout 5,9 nmperes nt 25°C, - K
S 1 . . . \ . :

S TASG, An e ulntcdﬂowlxsupply Is pi tded ot the pqSiiivc jetmina) bf I on the
oty AL mother boord assembly. This supply s used by the A5 and A6 display pssemblies amd

D f5.n sobrce Jor the A2 +5 voli repulated supply, Cheek this supply voltoge for
S nproximately + 10 volts with the 3495 A cleared Gl chunnels open), - L ‘
__.% L : o } R ; o - .! )
1 . i I. ' f
. - : v
: I “ j . |
e | J |
. l ?J’AD: 1 \ 1 ‘ .} .
o . , S
" _ _
! ’ — i o T T
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| | sEnVIui GROUP A
L ~ THEORY OF OPERATION
1A%, GENERAL, | |

CTAI2) The Ad Interfaz-e and Contral assembly interprets cﬁimnnn‘;ls i lmtﬂcﬂms on.
the HewlettPackard Inderface Dus (BP=1B) and controls the channel aecordingly, Coms

mands age sent on the HP—1B during the Command imode (ATN line low)t ehannel prov

grommying Instructions are sent during the Dake niode CATN line high), Six signals pass the
commands pnd [structions to the decode nsemblies, Law Thermal Lagie decade nssem»
biles (Qpions 001 und 003) close the thiee relay contacss of one channe) per decade n o
breaksheforsneke sequence; Ao Jdor Logic decade nssemblies: close the two yelay
cunteets uf any mumber of channels per deeude simultaneotisly, Flogs are sent to the
Intesfoce und Control pssembly fram the Lople pssembliss 1o hold up the reeepiion of

. data from the HP~IB while the Lugle nssemblies are opening or closing relays, A block
diagrom of the bashe 3495A Seanner Js shown in Figtre 7-As1. A block diagrom of the Ad

s Interface and contral assembly Is shown in Figure 7-A+4,
TA13. Chaonal Closure, o

A li-l_, A channel is closed hy-lhc_ follawing sequence of aperations: L

~ay:The lehf; chansie) dight s atpred on Ad,

b, The unlt's channel digit s stored ab A4,

} c Decade Select ‘sfgnol stores thé unit’s digit and ten’s display digit op whichever
Lagle assembly }ins a Close address squal to the fen's channe} diglt stored on A,

s ngl}mlculcir_':'nlgnnl cabses the Logle nssen'lb_ly 1o dloe l\hE_'rcI:.nys. of the chn‘llmel :
curresponding ta the unit’s digit ssored on the assembly, The unit's digit ond ten's dls?lny

dight stored r-.. dje Lagic assembly are transferred to the Display ussembly, 1+
. TAIG, Channel Glewing. _

L 7:A06, There ape four dif_fcicn: ways 10 open oll relays on one or all ;optlnn'é:' -

" 4, TWim O, At-t_ljé e of Instrument lﬁmnn, oll dnta storage re'gir;tcfs are cleared
and oll pelays opened, . - : S :
b, Decade Clear Address, The Channel Closwre séqﬁcncc opens all reInyS of a decade
if the Logle sssembly bus o Clear address equal to the ten's channel diglt, In Step 3 the
Decade Select signal "clenrs” the univ’s apd ken’s storage reglsters to an invalid dight cade
that eauses the Execure signal Iy Step 4 16 open all the relays of the decade, '

¢ “Clear” Instruction nr Command, Instruckion »C”, or SDC or DCL command is

“recelved by the Ad pssembly and gives's Decades Clear signal which acts as o decade Clear
address bug instead “*cleass™ all ophions rather than jusy the ones having the Clear nddress,

- ~d, Lone Ten's 'Chn_rincl-Diglt; A delimfrer or.un Pexecute” instruction followlng a len’s
"o chunnel digit “clears” the upit’s and ten's date registers on. A4 and gives the Decade Logie

assemblies having a Close or Clear nddress equal to the ten's chaine) diglt, “Execinte’"

signel then opens nll channels of these oplions,
o N NOTE

The IFC universal HP=JB command #ées'hot_:open all pelays bn an option but
does elear all acctmilated dapa from the Ad assembly,” -

”DIo)- D107 —

DW

INPUT  DATA STORAGE

" |pATA  ETORE, DATA CLEAR, ATNS)

© NAFD=
NDAC-—
PFEm—

“ATH

' HANDSHANE

{CONDITIONAL BUS HOLD,

RFF; ENABLE I, I, X

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

DI_THRY b7 1! .
" INSTRUMENT ADDRESS | :
ATNS i 1
: uggﬂnsss ENABLE, USTEN
ADORESS, UNLISTEN :
oHsl T PNBS | ADohESS'HOLO, UNABDRESS) |
vcd  Aaoek [ - '
| ADDRESSED . . _ —
—@ps | o - =
- r : w— RELAY FLAUS : FROM '
, _ T AID B A20 | SR
| D ! o
' n o - »UNIT'S DIOIT
o ' - R - . B) THRU D4 .
| —1 . ._, . B ' : . ) | _ ' _ o
N Y N 1 - m A -
_ [QUALIFI _ : . A - - b B ACTU _ :
. C ' h ' LOGIC ASEEMBLIES - :
TP2,3,4 ' : —1 ) Y5} - 753 R . o
B T A DEGADE MAMAGEMENT | oeowe smecr, @ o |
DNGI-DN A - DECADES CLEAR | :
- (SEL 1) nigr'l' 2 é«isrci, ;ilﬂsl- R : EE'E&;BWRE' [DEGADE ; B D . :
0 " _ ' . i . a.nge.;_ma ) . ' : . .
Figure 7:A-4, Interface and Control EfookDIlgrlm,-_' | o i - - ) ﬁ
y . . o . ] I 1 - -
¥ . ) : . i -k
1 ) . . . _- _. R . .
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Sectlon VI

A ‘34954 ses NRFb false and NDAG true, inglicnt_tns that it i5 ready for data,

A0, INUTDATASTORAGERLOBK, i

| #AZ HANDSHAKEBLOCK, .

SERVICEGROUPA . { L Hedd 3495A
o A P

o : ;o

T:A+18, Sevehit-pasnlte] ‘ASCH charetors belng sent on; e }ili&IB-nrp lndi\rltl'nnlly

- wtored fn UG oyl U2 upt) they cun be digested by the 34954, This sows faster eam

mimjeation on'the HP=13 because she 3495A 15 contigured’to allow the Juwrtue Not
Data Acce{:l « (NDAC) Jiamdshnke line so go high (latu sevepted) immediaiely afier the
"HP-IB talker drives the Data Volid (DAV) line low {true), A new churacter may then be
~put on-the HP=IB by a talker ond allowed to settle while this 3495A Is'decoding the
previous character and perfonming secordingly, e . _
. h ) L . :| i : ) P
TA4, DetaGtore, T 5!’ ' N Vo
TA20, The U6 and VL2 Nip-Nops transfer the seven duta bits DIO) through DIOT 10 ' :
the DI through D7 lines when Data Store slaml 2008 e, S

USB  UBA U4

e ¥ R S . o !
Nata Stoye = [FC ® (ATN + ADR) » DAVC R : '
Sl : . o ‘

'Ready Mode s

. } BUREE .
Date Store oceurs at the next Clock pulse afler DAV gots tue (DAY Js‘docked’'to
became DAYC) IF the HP~IB control signal, Interface Clear, is false (IFC) ond elther the ,

?faél; Is in the Command mode (ATN) or the 3495A Is' presently uddressed to lisien I' _
A2, Dot Clons,

7.A:22, Dt Clear signa) Is deyrloped by the Inbernal Data-Clenr sighnl f_n many slples of

* the Contro} State Machine; It Presets” ihe Data Sturge fip-flops to the ASCI character -
‘DEL which is 8 “no operatnr” choracter for the 3495A, The HE-IB control signal IFC

ulso gives Data Clear sighal ‘when it unaddresses the 349544 this Js to preyent selfe

" nddrebsing When the Just character sent on the HP~EB and stored in Us and UL2 was the

3495N's Listen address, | T

) ) 1
} . Oy )
! o

" 7.\24, Each charcter recelved by the 3495A during efther HP-IB operating mode Is
done po With a threeJine handshitke! technique in which the 3495A und other HP=IB
{isteneys control the NRFD and NDAC lines, ond the HP-IB talker controls the DAYV
line. The sequence foljowss * .7 Lo : ' :

b, HP=IB tulker puts an ASCII characer on he seven datn lines and sets DAV tatte,
" & 3495A sets NRED true and NDAC folse and stores the, data ehuricter,

A HP-ID fatke sets DAV folse, sllowdig the 3495A to fet NRED fulse and NDAC

o ‘true to indlente yendiness for the pext dats character os in Step [, The Basie Handshake

PR, NotBuady For Dats, .

T-AB

sequchee Js Slustrnted _i_n‘Fn'gur‘e 3.2 in Secglon ll_l,- General HP-1B I'mgrnmming.

oAs26, .Th'g Noi Ready Fhr:Dntn handshake signal is déﬂncg.l in Figure _'M-Sf '

k3 : |

P ' (R o ' Lo Vv A
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CMadel 34956 ' GERVICEGROWPA . SVl

.':Ilf
ol

1 5 i

. - Ush  UBA WA UIvA ulae UIsA y UIse
- N ! ' R S A } e b
" NRFD = JFC & (ATN + ADR) ® | (ATN o D6 .o D7 o CBY) + (VTN & CBH ®\ADR) + DAVC]
e e W \M i Sy et
Rendy Mode  NRFDEpeble) NRFD Enable i \NRFD Enable )11

(e MO5A Is rendy 1o (Avalid noruddress cnmand — (The 349540 s not (Cnmmls NRFD
- pecelye  communds  or bos - been pecelved and the | peady Jo receive instrue.  eXeepl o5 ‘over-

- Insiogtions,) 3495A s not ready for o new tiops.) ridden by Enabie
/ o ASCII chareter,) ' I or Ensble 1).)
o - Flgure 745, NRFD Dafined. | .

~ 7 A7, NRED goes true to hold v mmmunicnllnn on lhc HP—1B until the J-I‘JﬁA e
. recopnize o charcter op the HP-B and perform aceordinglys this huppens when the :
34957 Is In the Ready mode and one of the NRFD Encble signals gues true, The 3495A O
48 In e Reudy mode §F the HP~IB contral signal IFC is folse (IFC) and elhier 4z BP-IB -~ ;
is n the Cummnml (ATN) moie or the 3495 s presently widressed to listen (ADR),

, ’M 28 NRFD Enable-] is true when the HP-1B is In the ATN mmle and o peneadd ess

s “commund (DG #07) hus just beew fecelved, mnd the Conditional Bus Dald (CBH) signal is
o k true, COH:goes true when Clock (L) govs high ot UI7 (9) after u valid command (SPC,
L . DCL, GET) Is recelved fn stote 30, 20 or 10 pid dyives UD (10} bows it Js dhen held tre
o obtside of state 30, 20 or 10 by ROM UILS ot USD(9). The 6 @ D7 1erm goes false ol the

k S Data Clear shghal nl‘lcr steie 30, 20 or [0} this-overrides CBY and aMows communds

o  (IncJuding nddmssr:s) to be sent on the HP-1B wbile the stale illndllllc Is being elockey

_ Q ~ baek to state 30, | '
AT T+A29, NRFD Enable l[ Is tryse wlwu the lll’ IB fs inthe Date mude (E'm). and lhc
S ~ 3495A s presently addressed to Usten (ADR), end she CBH signal Is true, CBH s titte

L when the stare-machine is_ not in sime 30, 20 or 10; but ft may be wverrdidden by

- unnddessing the 3495A 5o thag fnstructions cup be sent to ather HP~FB Nistesiers while

_the 3495A Js outslde of state 30, 20 or 10, (The HP--1B must be put jn the Conymand

made Lo unaddress the 3495A, and lhcn be put in: tln. Data mode to send nwssngns t
: nlnerlislcners,) , : ;

NG A-SO. NRFD I.nub!e Ill Is the cluukul Datn anid (DAVC) signol fram an HP--1B,
“tolker, It goes trueand-false to control NRFD except when NRFD must be held trie by
-Enpble I'or Ensble 11 while the 34954 Is petting ready to receive another ASCLH

cheraeter, .NRFD Ensble NI alone conbrols {NRFD when ncldress mmmands, or .
: Instru;llons bo thur addressed Insirments e beiug sent on the HP-IB, - -

7@31. Not Dats Accapted, _
" 7A'32, The Not Date Ai.u.ph.d handshake shanul fs dcﬁm‘d as l‘ulluws .
uss : . UBA i
} }
NDAC =TFC o (NN + ADR) » DAV(:

\-.-"‘v"./
‘Ready Mode

g o . o Is dimtly s.ohtroll-.d by the :.quku.l Data Yalld (DAVC) signal fmm an HP-IB tulkcn
i . S - 'The HP-*B contya) stgnal IFC must be false (IFC) and elther the HP=IB must be I the
s - ' Cummnnd (A’I‘N) modc or. lhc 3495A must be preschtly addressed Io lislen {ADR)

b L .l : | " | . 1AD

. .' | - : : ' - ] _ v
! ) . . r , .
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Sectinn.\’ll

| ~ Enable signnl from the Memory Nest State ROM, |

-SERVILE GRGUP A’

: L L
[ [ o i
[ - Table A2, Dsta Next:State Code ot ASL14,
. ' P :
. SOANNERINPUT | Asan, PATA NEXT-87ATE cope
CONTROL CHARACTER GHARAGTER piE3 |~_ DNE2 I DNEY I QATAL
\ ___ HpIB COMMAND MODE S
Selucred Revice Clear [5DT) [ 30) S ) Lk ) (5}
Graup Execute Trioger [GET) 1} _ ! 1 ) - 16)
Deyice Cliar IDCL) © o Des y | ! i)
Mo Operator Al others & 0 ] 0 {0)
: : HPIB DATA MODE '
Digh 0,1,234567489 0 Q ] it).
| Bpace &P : o 1 1 |3
chear | c | o , 1 I5} -
Exccuty CR,E ) 1, 9, {6}
.| No Operstor N NUL, DEL 1] ¢ 0 )
Dallmiter : Al othens 1, 9 0 4)

Ly .
"@) Cetenmings whlcl_a state fallovss sinse 30, 20 or 10, Bes Figure 3;5.
. @ Including als HPIB addruss choraciers, '

743, INSTRUMENT ADDRESS BLOCK,

T-A34, (fu’mpummr UIB pud gul::‘ U198 monttor the dat blts DS). Ihrough DS7? contin f

uously during the 1IP—EB Command made (ATNS pt U198) to deteet the 34954’ ASCII

Listen nddress characier, UT9B monitors bits DS6 and DST fur the cude 01 which deflnes -

the proup of ASCH characters of Table 7-A-2, UEB ¢ompures bits D51, ihrough DS with
the logica) Jevels of the Listen ‘Address fupspers and glves the Address Ennble signnt when
the two cudes heeome denticel; this defines o charscter within Table 3-1 i Seetjon DI
Operiting Instructions, R : R

',"u\-is.' The. Listen 'Address signal uh;us the Addiebsl signal when Uzﬂﬁ nip-_'llnp: [;.,

clocked at pin 3, A feedbuck vin gaies U3B and UC hokds the Aip-flop osiput nk the:

“sume Jevel umll the Unlisten slgnab or Unaddsess sipnod acours, Unlisten stpnal oecls

~ when the dats bits DS1 through DS7 colneide with the ASCIL code for *2% and the
LB s in the Commund mode (ATNS prise), Upaddyess aceins when the 1IP-]B IFC

 Jtne $5 mnde bow (i) or when the st ament Is tumed on,

7436, CONTROL STATE MACHINE BLOEK.

7.A-37, The Control State Machine {5 the heart of the 3495A, It regulates the reception

- of ASCIL chareters from the HP-IB and controls the selay deeades according to the
characters, The Not State 30/20/10 signaf contrals the NRFD signaljn the Handshake

cireuity and the statenumber bits S1 through S5 control the decede Logle nssemblies,
‘Figuse 7-A6 Hlustrates the control state sequenee, : S

© 7.A38, The'5 MMz Contro) Cloek steps the state machine through Its 31 stutes along
" routes detennined by three factorst the pext stake after 30, 20 or 1013 deignnined by the

ASCI] character ab the Data Next State ROM U14 (see Toble 72A+2), The next stote afler-
01 and the deday B states 04 pnd 06 nre determined by the Nest State:Qualifter multi-

plexer UEL; o)t other stutes i~ selected by the Memory Nexi State ROM.ULS, The

~ Memory Next State ROM wso sclects the must shigniifcont vetal digit oF each state number

with Hs output bivs MNS4 and MNS5; this is equlvalent to sel<eting'a row (30's, 20,

L 10’ or 0'%) i the Canrol State Digram, Figure 7-A:6, \

© 7.A:39, The Seleel multiplexer ULO selects the Data Next State to become the least
© sfpnifieant ueral diglt of e nexi state pumber at the next Clock pulse when the present

stale Is 30, 20 vr 10, The Memury Next State and Next State Qualilier wre selected
together to beeome the least significant octa) digil of the next stute number ot the next

Clock pulse when e presend stute §s ony other siate than 30, 20 or 10, This selection
- between the two chofees for the feast significant dight Is made by the Dats Nex) Stuie

Madel 14957
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Model 2495A o ~ SERVIRE GROUP A c Seetloh Y1 -

[RELEEY A BECADY)

Boaron -~ 1.

- . y ) N ’ PRI v . , I C

o fereramenyy S ST ¢
E . . .o : ISKAECY DECADE B} ' © HELEAN ALL DECALER)

T
2
I
N L
£
=

i

© azaanones

dvpecrbicy ,»

.~:° . Figure 7:A:, Contro) State Diwgram, + .~ J T
e . - o - § - : ; s
: . ; _;.!: . : . ¥ ?*'.NH 1
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P Bection Y

. 1
i

“ (B sigha) untlb she stae nuching entes: state-30, 20 or Lo shen CBH gous Talse,
vy, NRELY to go fise so that o new ASCH ehavmeter may be peeeived, A wopplete
Tndshake eycle oceurs, B the recelved chopgeter ghves o “no vberntor” code at the Dare. -

T he JH95A is nddressed; §t nlso '
prc'npcni_l_'lsurgluslnp. N oo T

- peceived on o hondshoke cycle, IF the chnraeter 15 a valid eho
- 1o'sate X1, X3, X, X6 or X7 ()l( =3,200 1) und CBH goes rue mpeln,
L . A j : S T R .

| the 3495A Isnot in stele 30,20 8410,

TA4Y, Decado SelectSignel.

1
SERVICE Bnpurh

A0, When te Next fﬁtuic'Qmﬂiﬂcr and Memory Nexy Stase are 'se[ec;ca,m_hmmc
the Jeast. shantfcont dlgh 67 the next state number, the NSO sigral from ULE becomes the
least sianifieant bit and thus deterinbis whether the state miunber will be odd or even,

NSQU) goes bigh to give o add'state mimber and route 1he slote machine from state 0)
to 03, 04 1o 05, or 06 1007 when s 3495 A has been nddneésed und 11 reluys are pot |
the progess pi-opening or clnsinr. NSQOY) Is Juw to pllow the 01102 stute clange when

olds the stale achine in stotes 04 wid 06 while reloys

/

L S K

A, When'the DIP<IBis In-the -Date mode nd the FATSA 1 ~Hpessed, the Not

Ready Fur Dits CIRFDY-handshake Hoe Is held tue (Jow) by ditional Bus Hold

Next State ROM, the state meehine remuins in state 30, 20 or 30 und anather character is
J characler, the stote chihe gocs

R . Lo . | L AT . . ..1 . :
A2, See the deseriptions of NRED Enable's and NRED Ensble 1) for the ¢lreum-
* sonees “when CBEvis overridden to allow duta ehorocters to be seaft o the P~ while’ -

7.A43, DECADE MANAGEMENT BLOCK, =~ .,
B SRR N ;

B
I

ToAridd li"ln: Decode L&nilnréiﬁeul block contains :lh_e'-'l'iu'c sigets shown on the Control

State Diogram that contro) the cogle ussembliés aid clear the Datn Storuge Nip-Nops,
. [ t | e ) T . o .
r 7R85, Ten's Stare Signas, -, -

7LA146. Ten'’s chamme] Jig,it recejyed dnrhig:tl:c lll’élB Duth maode s stored i the Ten's
- Stowage Mipeflops by the Ten’s Store signul, This vectrs in siples 31, 21 and 23 for the
fallowing typleal instruetlon sequences) . L

. ; I .
i : © TYPICAL ] i | TENS |

T " INSTRUCTION " |srore |
Y - SEQUENCE STATE
; : ! Ton's chis el dig‘r;unltru channe dfgl_l, axvcuts ; T I
'i','.= 'k'-j | spaxe, tan's chonna) digit, unlt’s channe) dighy, execiite N :
. ' J . Spur.a,;pni:n.',unll’sn‘aann_nldln'i},-és&cﬁic : 1 '

o = « r
- =pAecopted as ten's channel diglk 2er, .
AR : -' N

S

- : Sy, | '
© A48, A unit's chuninel 'dight received by the 3495A devélfxps the Deende Seject signal In

state 11, This selects o decudp of chunpiels-by decoding the ten's channel digit proviously

stored i the Ten's Stosage HlipSaps, The sppropriate Decade Select line fram U22 eauses

. the logle ossembly heying the appropriagely’ wired Close nddress to stoye the unit’s

3 ﬂip-llpps on _\ﬁlg n}r A20‘ p

-and opes ull of thelr relays af “execute”, :

cliannel digt that bs piesently stored In tlic Data Sjorage flip-Aops U6 and U1, The ten's
‘strage dato TSI Whrough TS3 are'slored nt_lllc sume time in the Ten's Display Stornge -

7-A<49, Decade Seleer occurs in stoles 22 und 12 to elenr decades, 1T a delimiter or an

_,"cxccbw?;in;tr’uclion, b5 recelved after a-ten’s channel diglt, the Date Clear gignal resets

. the, Duta Storage Mip-Tops to Qluw outputs in slates 14, and - 16, The four datn Jines
" -DI(L) throug)} D4CL) go Jow (irue), giving on nyalid digit code of 15, This cavses the
Jogle assembltes having the;appropriate Close or Clear agdicss to bjank out thejr “lisplays

v
RS B . o
L 1 ‘
Ly
|
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© Model 3495A

- digt code of 15 appenrs at the Lbit's Storape Flip-Fiops on the loghe pssemblies, The exe.
© 34954 0s listening, . : _ -
TAS2, On J495A' Wil serlal number of 142800736 or shove, Bhe Selected Deyice

SERVICE GROUP A

.:, . ’

TAS0, Decades Bl_int B-lnnllp C

AL 3495:\’5’“’“!; sah) mumbers below 142800736 will issue a Devades Clear signal

Instates 35, 25, nd 15 When the eharaeter C™ 35 received duging the HP=IB Data inode,
or when Sejected Deviey Clenr (SDC) bs recefved during the Command mode, An ipvalid .

~cite ghgnel i state 03 then apens ol reloys and blanks all the decade displays IF I_hc

. Cler (SDC) commupnd or YC Instruetfon is treated a5 o Device Oleor (DCL) command If

Py

-~ talkex crg put a pew churacter on the HP-1B,

the sennner i Hsteping, This resiidis iy exitering stote 37,27, or, 17, A scanner which Is not
listening will trent the SDC commontl or *C* incbraction us o Carrage Return, YE, or
Group Execute Trigger, This resubis in entering stu.e 36, 26, 0r 16, : o

7:A+53, Decues Clear also vecurs In stales 37, 27 und 17 wirels the unfversa) Device Clear

U (L) commond Js recelved in the HP-IB Command made, Al options sre then cleaped

instate @3, B T
TAGS, ExecutsSignal. "

U BASS, Execbte s_tgllpl rédunJmitiy cecurs 0 stales 03 and 04 to Inerease s dlll’llllt:ll.l. _

This Is the signal that enubles the Relay State Machine on the A10 and A20 Logie ussem- -

-blles to ¢lose and open the channel seluys, The nuimber of relays that are closed depends -

upon the number of passes throtigh Control State 11, the "address” configuration of the
roptians, and ihe mixture of pptions, ' ' v

“1-AG8, Data Clewr Siqnsl,

¥

!

7:A-57, Data Clesr signal uveurs ofter ench dats Inpist character, except *no opermtor®, is

- received on o hondshake cycle, By Yese ting” the Data Storage Bip-ops after each hand-

shoke eycle, o *no operator’ dotr code fs present the nekt thne the stare machine arives
nt stute 30, 20 or 10, The ASCIH charneter DEL st Ué--U32 gives a *m operstor” Dain
Next Stute code at ROM Uld and holds the: slote machine i state 30, 20 or 10 el

A8, SERVICE MATERIAL,

7.A-59._j_ﬁlc Following puges iclude seryice mntcrj.ul' for !llu:' A4 Interfoce and copn
assembly, Mncluded §s o trovbleshooting tree, o replaceable- parts list, an A4 compopent

“oeator, on A4 bluck diogram, and o schemabic of the A ingerface and control assenibly,

:,"| '
r]! £
' |
y S |
L i
- £
/ ! !
4 - 1
h ¢
R t
K 1 i
. F 1
v ! 3
£ '
7 . "
f. H ! r
. - .
B 1
b 4 ) | .
T 1 P L 3
e - i i Y '
) ! . |
I l . . i | R \. !
[ 2 :.'\' . .
H . - N Al . . .
. N .
| : : '
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Madel 34954

. ’ [
e . l"
i BS54 Asembly '
L o . . .
) :m;h 'I"’u_rn ugﬂ;wik Uy
: " 5= Fower Un
i 1 ' ’ , |J“~
AR : Chack  Clotk -AY TF)2
J'. -]J . o ) i
; VES , I‘.‘ln e, Be Mdrllmi Tu NO
o LIRS _ -unmrmm '
,

Can A} chmml) l!u

_ ) .hmi Coved Narmad

rv .

k1

Miising Individunl Chan-

a.nl-.r A Few Decwin Yotk ) On Any Detude

Lhech Dals Brorage Flh.‘-

Check W17 Ten's Bkm
" \ m _ Floph USpnd w2

Fli-Flosk sml W22

.ml'l Is Fungijoning Pro-- No Chasmlt ‘Wil Cloie
. pesly .
; | v
[ Troublehor RON Sece
. Hen Yie Flowhprt, Prge
Ak Borpect 109 anip LG
.

I

o | check Inpuin s UIB Com-
o : . parsinr

1 1

WUBPNT M

|

ek Ak Line Loge

J
i - oo | ower The B1s1e 01 D6
¥ oy "'i"!"' '_:‘?""‘"""" L : [H) And n"’ 14] )
_._.' ..! . . _ - :
Ci
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P : . Cheeh Inputs Tw UBS And | : .
o L Busst UIB UE2 Reghive - D o
P . ..
, b
P : n : -
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i [ .. . .
I : . .
, : , Figure A7, B4B5A A4 Assembly Troubleshooting Tre.,
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Mude] 34954 Co [ SERVICE GROUP A _ , Section V)

Tubie 7.A3, Ruplr::.enhln Parts lnurl’nee and Control AJ Ad, A7p

: Reference Mir N b
. : 1 Mir u
o B don |WPPortNumber | @ty | . Description Cane | - MirPart Namber
4 SBars-aasos b INFEARACE € Sonpaa Asey 1880 [ maass-saron
- : PEBUILT EXC : N T T T '
Aot} om-un ! L e muu-nn; "L LUPb=108 35VDC ¥a~EOLID saji? | LI0DRCAXIOIA
AN NLEO-0093 bu  F CAPRCEYINSPRD LOLUF smO-2ON JutkiC CEM | - pusse | ujsosocyd
e ubpo-009s CAPACLYOR-PXD oBLUF #B0=208 QouVDC LEN 4000 | oisc-ann
abs dhBu-0ens - | cAPACEIOR-FAD LOLUF #BO-20B Jowuvic CER - | FIaM0 | 0)BO-0CYS
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SRR % Luw"ﬂnc'r_mnl Duemdet Theory of Operntion W e
©o b Servielng Alds 0 )" P T N Sy
©o oLkl Serviclng Procedires . Lt
o0y Servicesdmenin) L T

AR
N

[

- chreulie detenmine which digits fyom 0 to 7 aceepied by the 34954 us len'schamned digits v 70 -
.- activate (Maddress”) the glven Low Thermu) Logle’ assembly, . For a Close adiress, the .t
©", Decade Select shgnul i fram A glves the Ten's Digplay-Storé, Unit’s Store und Decally, = 7

<. Epnble sfgnals, Simhlar)

o 75, Jumper wired pleced In the Pecade cius‘é'ﬁd_ilress.; antl Decade’ Clen Address

SR , Si i’.'.}fu_'i'n Clenr. midress, the Devade Select signud plves the Unit's’ Loy 5
S 7 v Clepr and Decnde Ennbile signols,’ A Clear'addréss overrides b Close address, The Deendes . <3 7 . o
© oo Clenr cigngl from, A4 funétiuns identieally. o # Deeade Seject slgnat vin o Clens adddss,  *, " R

A ) ;._'2:!‘-_ ST . . y ;

.?JU:ilpgf.:- EEER T

’ - An vt | P : j R s - e - . o H
HLAY CloDW FLAB .0 - &4 L . _ _ PR

et (JBAT DS bid W W onepaasys |0 . by D T o
frenl T LAY OFthi Pui DROM DIME M’Lﬁ;ﬂ . :

SRR Ry X0 S pee “ﬁ‘ o A T R LA S -;'Tﬁﬁ EAn Lo
m"rs?—‘ﬂf’ pe " RYORRGE. " ; | } w‘s‘n’ﬁ“’ " I R ? ;
! . Co R e . . . . B - k RN R

A (1L 1t TR PA s [eenow iy a0, S A
o NHE DERAY ¢ : - oo b B L EAY peatAdY, | Tt

. . e ; . .mf L . N . . ' .I . ‘Jblnf-f T, s :

: WNT DULRY TRewmne )
LIEENE N R N N . P -} 5 -
| RORTROL ALy . : 1 fraay oo ! . _ . :

;_.! ol DA I ak [T

1 I o . . : . . L o Lo A :i‘

Y e e ok Do E
R e Y [ # ousubik - e
. RRI—— S — -

L7 e
. _ = i : L - T : I : .

I , l_-ll‘,-:_;: I:'-: Fig'l.!."_ 7,3,; LUW'TMMW' BIOO’( D_faqr_am.- e . . . o : "; -‘:n. , ”‘.
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Cag ] - . i ' o L : ' N L

o L0 TB6, “Execute” signal s recelved from A4 or AB after Decade Ennble gaes tsne: Decade

S0 w0 Exeeute then atlows the Relay State Machine to move out of state 3 and begln the reluy
. . oo e peguencing eyele, BT : I

C L eBY Decade Execute: s sent back to A4 or A8 os Relay. Opening Flog tc hold the

R _ Cnmrél State Machine in state 04 (A4 only) to allow time for reloy opening, Decnde

' Execiite J¢ mnde false by Deende Disable in Relay state 45 but this does not necessarily

~ moke Relay Opening Flog false, s other A10 ussemblies may hold Relay Opening Flag

Talye, s other ALD assesnblies muy hold Relay Opening Flag low (true) Vin & wired-OR

~ functon, So, Relay Opening Flag goes false only when nfl A1O assemblies thdt have been

nddressed reach stated, - - , e

o RELAY & DISPLAY = -
S T A

- L

EXTRANEOUS 51GNALS

Y

B { Ten's Diplay Transler
s * aler

Decade
Exucute

Transfer !

f 1

Uy H'__lglfir"l'??"rilhvcpcnl, } - { Tan's Display

L

R i Py oy

Hot b - . . -. . -\} o Y R . P i o . S
. ’I' ‘:I.:. I i ) .}r:!. ‘ . |;. . Wi’h Dnl - B i O ! 3 . . ) - . : . : i ;. ..
'f’ }\g L ‘ \ ‘ C ' ,[{5 Ly - g i

' o _;.:; D L
S -

-1 Tows digit oy c’.,;.,.,,-.,,} =

w005 b

e

1. ’ . i
| Ten's Dimplay Transfer,

S o en's end units ., , Becade Disable’

- dighs mey blank out

-k md —
" Qualitier L

2 . . . . . i

_ét;iié’lnll'cluiil. I 3
_Unlt's display dight mey chapge " _ .
I[ notblapkedout, . . o - Ten's Display :'Iznl'l_ﬂll'.! !

| . I _. Lo . . : . : - : .. J.". . ) E :_ 1 ';'l . oo T
LA A R T e o7 R ¢ Guard Relay Closs,
L : | - Full Relay Vo.toge, : .
L’u SN H'gh‘r_l“‘”ﬂddm“- } oo SR i HighLow Relay Cloze { Decade Disable,

: Full Retey Vbitaje, * ¢
- ¢ Decode Disble,

"Ten's Disploy Transter .

_ . o R R A j#oii,—p-n’nz
Py Y Figwe 7-B3. Low Thermal State Diagrem, - -y, '

i

i j . ” [ I . .. : . -. T . : .. .. - ”'.'I-';i:.:- ?’B'S

oy . . L
0 F ' . -
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~.f Sectioni VI ~ SERVICE GROUPR ST Model M9SA Ty

v . 1B4 DECADE }nhm STORAGE BLOCK. o | ‘
B9, The unit's chunmel digit stoped In ‘the Ad or A8 Data Storpge flip-flops is teans-- s .
~ Jemedsto’the Unit's Storage Mip-flops when o Decade Sefect signal lrom Ad o AB givese~ '
I AUniEs' Store shma) vin p decide Cluse pddress Jumper, The Unit’s Storage flip-flops are
oy rleared”, to anialid digit codeof 15 3 Recade Selett gives the Decade Clear sipnal via
oL 4;-l{lldccndcGlcnrnddmsr.jumpcf.i v, T o
'1 - i: Ii. . ._‘_“ . ) . " Co ) S . }
. B0, At the sams time that,the upi’s channel digit §s: belng stored 0;1°A10, the ten's
Co o channel digy(binary code TSE-TS3) is belng transferred foam Ad or AB jo the Ten's .
SRS ~ Dlsplay Storage. Dip-flops with the Ten's Display Store slgual at 12, & '

e N k. . .“f'_ H [ L Lot
. S .:-,i;;."_.l"l-B_-]!. RELAY STATE MACHINE BLOCK, - | _
: . _._1 PR -I.'" S "..-I’.."'. ‘ oy ! St ., ‘
] S e 2T UBRBAI2, The Rely Claek advances the state machiie through is six ;_smt'cs b o timing -
..+, loup 1osequence ra;lny_brbnj:nu'ulld closing The highflow nnd gusrd relays of une chunnel _
v+, - bre hejd closed of ol the relays of the decade are light apen in state 3 untf) Decade o
.y .+ 7 _Execute, the st thinlifler,'goes true, at which time the stote inachine is idvonced by the
o7 Relsy. Clogk jthrough ol of i1s: stales and retumns te stete 3. The previously . closed S
o0y ey Dighflow velay apens in state 2, the previously closed guard relay opens instate 0, the- - ¢ - Coh
;o 0 mew guord, pelay closes [n state 6, and the new highflow relay closes in state 7, The ten's R
.'displag"digil may chonge in stale 4 if the deeade is wired for - multiple Close - addresses; o
mnd the unit's display may change In state 6, ... 0 b 0 I :

(YN
Y

o . } N SR
.o 7B13) The Decade ‘Execute signols of al] ALO assemblies are bffered ond whed 1
e e together ason OR function'to develop the Relay Opening Flag signal, Reloy Opening Flag

S s the 2nd Qualifiers it may go false and sllow. the stete machine to ndvinee to siate 6 ‘,
NS only when the Decade Exceute signal of ench A0 ussembly is mpdefalse by Decade
-7+ Disable bn state.4, This ensures breakibefoye:make operation, Relay Cpening Flag Is true I o
- during states 2 und 0 on ench A10 assembly, but. may be.te sumewhatibefore orafter  ~ . .

comee o thisinterval on a partienlar assembly since the clacks are not synchrontzed, \ _
- o " 7B-14, Relay Closing Flag s sent 1o A4 to hold the Control State Machine in state 06 to T !
vl 0 ollow-time for yelay closing, [t s o wired-OR function dérived from the §3 sgnul of nl} ' -
- on 0 AL0 nssemblies and the 52 signo) of all A20 nssemblies; It therefore oceuls In states 4,6 .
U - and 7 on the A0 assemblies and in states 3 and 2 on the A20 ussemblies, Dut it moy
ooyt oceur somewhat biefore or after the reguired inteival on a porticular assembly since the Y
S . -Relay Clocks ure not synchronized, - S -

eV TBAS. Relay Closing Flag goes trie in Reloy State 4 rather than in state 6, when closure
T petually beglns, 10 ensuse thit the mueh faster operoting A4 Control State Machinewill -~ -» s
Lo vE 7 pot miss this flag. The Cantrol State Machine Jeaves state 04 when Relay Opening Flag S
w0 - gous false, ond quickly odvanees to state 06 whers it stops for the duration of Relay Lo
o oft . Closing Flag, By haying Relay Closing Flag go rue befure or ot the ssme time that Relay |
©2 0" QOpening Flag goes fulse, jtis ussured ghat the Contro] State Machine will pot go through -
- ;state 06 before Relay Closing Flag can go true gnd stop the Control State Machine in o

" C'state 06,7

. 4+

oo 2 7896, RELAY AND DISPLAY CONTROL BLOCK, .
AT ., 7-B17. The relay and'display contro} _c.['rcuit's“q'pe'__nile in striet sccordance with the six
S o states of the Relay State Muchine as deserdbed, © o - . o
[ . . o _I'_ ..! I . I_. . . . .. . }I . . . ) E'
o 1648, 5ted L PO
S0 T 79, AN ofthe channel relays are open or one Is closed In state 3, NighfLow Relay
©oe o0 Close signal is rue, enabling Q2 in conjunction with 2 irue Relay Seleet signal to hold the - - o
S highflow and guard selays of one channel closed, Al Relay Select'lines ore high (false}if -~ - L
w0 po elays are closed. Al s eut off, allowing only one-half of the pu) Jn voltage In state 7 .
ST N

| -.}';F' I - i . : ._ F..._.' tnbe npplfcd lﬂlhe highﬂow relsy con. "
_17’8‘4' }5 + B - ) 1 . . . . ) .

I
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" SERVICE GROUP B T  Section Vii

Mcdel 2495A
i i f l -t F

' G nzn Stats 2, |

. R _-',, i B2l lIighlLo\\! Relay Close signnl goes l'nlsc cuttlugnl‘foz and opcnlng thc highflow
o relny that wus held elosed in stote 3, -

WL :’_ _ |
e
\

A . o, 'i=._ }‘ :

.Il . ! S l." I,'} 78 22; stﬁt!' = ‘i | Kl 5. ) )
B8, Gunrti Reluy Op cll signn\ "clcm" lhc Gunrd Rclny Contro) UB flip flops,
resenting an’ invalid digit: cndl: of 15 1o the Relay Select decoder u7. Al Relay Select

Fnes RO hlgh to upen the guard n:lny thnl wnshcld ¢losed in stalc 3. _

7324 snte4 S o

b i Bt B 25 The lcna channel digit is trnnsferred !‘mm the len s Disp]a}r Storoge UL2 fips
Lot “flops to/the Ten's Display Contro} U3 ﬂip-ﬂnps by the ‘Ten’s Display Transfer signal.
Bihnry caded lincs TDI thmugh 'TD3 pnss the ten's Lhnnnc! igit to the displny.

. 3 :
o : 1 . !
AL : *I'

ok P '? 7»B 26 I lhc Unis Stomge I]ip-flops !t:we eh Eivalid oulput digit codc of, ls due to

P i s hnving been Peleared” by nn Invalid digit code from A4 or A8 or the Unit’s()cnr signal,
St oo 7 the binary bivs 4 and-8 (US3 mnd US4) develop the Blank signal at U13 which blanksout
R ) the ten’s dnd wnit's display digits, Dicade Disable signal **clears” the U6 flip-Nop, moking |
“ s v Decade Engble and Decade Execpte (15t Qualifier) signals folse, Now, the state machine -~ -
T T riust stop when Bt reaches state 3 und walt 'for Dccndc Ennblc to be made tiue pgnln by : |
nnplhcr Dccndc Select mnd Exccute fmm A¥ o AB, ° - - : }.f ' =

? B27, The smle muchine leaves stnte 4 whcn an uther MO nssembllcs rcnch state 4 nm[ o

make Reluy Openlng Flog fulse, . o s | ;
o, nza. steb, o, | |
. ‘ i*: j' . 7:B-29, Guard Relny Close signnl sromsfers tlm nnit’s c!mnncl dlgjt fmm Llll to lhe '

1 Guard Relay ontro] US Rip-flops, The fourlife binary code from US, GRY through |
' GR4, Is decoded into 4 singlesline signal by Relay Select U7 to close o guurd relay, The
unil’s displny diglt is :Irivcn dircctly 'by U8 with t[he hlnnry cudcd lines UD[ through UD4. \

o ra-an. Swe?o L
ST _' 7831, mgh;LowRelnycmacanamnRnluyv:laage"signstétuiﬁ o Qand Ql tocose - 0
O R A lhe hinow relay on e parifenfar Rclay Selict ine:that wus driven low In state 6,

7-B-32. thn the state machine gucs hack to slate 3,1the Full Relny Voltngc signnl goes -
false to reduce heat rise In the highflow relay cojl but not open the relay, The redm.ed o

\roltngc on the coll also nlluws fuster rclaynpcn[ng on unothercyclc. P SR ';

_' .:' . i B 1;3 HE llrl:‘ - T ) . N
R 7833 SERVIBEMATEBIAL D "‘ }’ | o e ’ -,,' I
' .' ' 7B-34 ’I‘Ile following pnges include. servfce material for Iowl thcrmnl decnde nsscmblies, -:5_ | g
_ Included i5 2 conventional trovbleshooting tree (Figure 7-B4), replnccnl:le parls Jists
' - (Table 7:B-1), SA test procedure flowchert (Figure 7-B-5), component’ Iacntnr gFignre_ .
R 'J%B-G)rAlO b'.uék diagram (Figurc 7B ‘7), and schemntlcs (Figurc 7.8-8). - ’
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. 9309--PIUG
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Are
The U1 Y )
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Reploce 11,
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The UB
Elgnajurel
Cor;ect
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Check T""HH;"W Clock At] copvemions) Sermvice

TR7 =

Cheek UBB And thal .
Through D For Stuck Nodes, ' A

Check UBA, UBB, And UBA,

uFIgurc 1B 5. SA Test l’mu:durc Fluwchnrt SAS 001, &003,
B 91810,
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. Model 3-_195A

LI. T

IR ssn\nns_anuupn, P

?aas, senvmmnmns. L .

7vll-36 The ﬂ4195A Test Klt can bc uml to check the low lllennnl rccd relnys I‘or npens
. or shorts, The,quick check idéntifies faulty relays which can then be replaced using the
relay rcplnccn'cnt procedure, Incjuded fn the following service material ore 2 low thernia)
chaniel/display replaceable parts st (Table 7:B:2), an A5 component locator (Figure

7:8:19), an, A13 component os.nmrrFlgure B 20). and lhc low lhcrmnl shnnnelldlsplny o

schtmnllc (Figure 7- B 21)

| Th31, SERVICING anTnEnMALchnm R
TMB Hellvﬂoplmmem. e / P

]

f

7-Br39. The foltnwing instrucllous prcscnt 0 stcp-by-stcp pmccdurc to rcp]m.c o KB}

* Low Guard yeloy or the Relay Board Assenibly of Options 001 wnd 003, lnl‘ormnl[on on

L ncmntnr relay rcplm:ement Is cumnincd in Servier f‘mup G

7.340 LOw THEHMAL nsm nmm:smeﬂr (Uptinnr um and nna)
.8-41. Hﬁnh!luw ﬂtllv ﬂoplnumlnt. e N '. o
b mm lhc scmuan powsa nwitch In thc orr positlon. |

WARNIHG

chardous vo frqges ma y be pmem oM !he :enn.-’rml assemb!fe:. Fafh:rc o

o turn off and remove all power sources uswcﬁsml wfm rhis wnit m.:y R

re.m!r In tnfm* zo personnel, . - S e . -

2 Unscrcw the Scnnncr Rcar Pancl to gain nccess lu lhe rclny hnnrds 1) slmwu in
. Figure 7 B-9. , . .

I\ :,. L 'I q I“i

's'r-ctiqn Vit

’ T’l‘uﬂmﬁll‘ll’ F
thmhml R

......

L B3

o PANELsanws'.” : LT

Finure?B-B. Sclnmr. L b
o l‘ , i 4 -} E 1['} X .. o . II ! ol |
e 1 R o .

" . ! ' x h ’ .
.:’:"i | ) " !..l ';ngi

SR
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CSeetlopVEL - % - GERVICEGROUPE - Made) 34954

FigunTBw. ﬂcmovlnnthemmiml umbly. R i
TRRTPNET A ¥ ;Remuve tbc ’l‘arminnl Asscmbly (Al4 or A24) buurd pluggcd inlo the rclny :
Sen P o hoard, lhnt cunlnins Ihc lnnlt'uncllnning rclny(m Figure ?tB !0) _

< 1y .:' ) Y 'l‘_l:!r! .. i .

.

S T e Scanner :‘s:hippcdfmm rheﬁcrary hfrhdemdeaddm:Pamsrlﬂ! SR
T e e thedeft - tew-chanwel refay assembly for charme!s g9 through §9aes - i -
SR e B you view the fistnaient from the front, | PDecade Fddms! rsmigned te. I [ S
R rhcnexlassembfy m rherigﬁl',m D _ , oy

| ST Figure TB-YY Rermoving the Relay Bosrd Assembly, | -

.!..'1 ’. .
; .[i . HE
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. Model3495A ... . SEAVICEGROUPB | '!5@‘“0" v

A T : - o - N L ‘ .
| | o p . - _. \\ . NOTE p s y , : b
" : S . : : 1 A ! . .
. PR ! T!re A !4 Terminal A :sembly fsa "c!ean handie” board, Skrrr, ol cm,-
L e wﬂ! reshice the efmrrfml r;lmﬂfres uf the assenibly,.

oo 4. Remove the Rct_ny Bourd Assembly ns almw_n in Figure 7:B-11, ' o
L 5. 'To obtaln seeess to Whe reluys; remove e two serews minl the fenale eomector

Im{l;}lng the hingc lnp to the huse nflhc Reluy Buand Assembly Refer t Figuye
7’ '12.

Shhe Lo e 'j Fignr- 7812, ObtalnlnuAcmnn Halavs. I E - ;

[ L F . !' '-.- . ‘l:'

L6, Selc-l.t lhe orrect, rclny t bc rcumvcd i‘mm thc iduuiﬁauliun Lh; ri showu in P :
Figurc'IB»iS; o S AR R O R

w0 Fiowe B8, Relayloestor,
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Seetlon VI

SERVICE GROUP B
7, To remove the llig!i!an reluy, st resmove the twe wires ottached 1o lfw.tcrmt»
nul sbripy, TSIZA or TSIAB, Then remove the Jast two wires from the plug, P13
- yefer to Figure 7-3-14, S :

NOTE

The relay wires ¢ unected 1o the rermingl .ﬁrfp are color codded green
and pumple. The wires from the relay to the plug are whire with a stripe
© . {green for Hlgh, pu'rph:_fur Low), Take note of thelr focations,

Mudel 3495A

._‘ , 1 ;
i
.-!Il; {
s N
.-:’Aclfhklnlll B _‘ i, RELAY“&HE
“Insure thpt the pljers ore £ || o REMOVED HFMOV.ED

- on

thot

ot
the plug, A

TS)IA P13 TEIAB

cheaetaly ’mq;- 3 "LV SO
t A PR T .

the cojrect * wire - pnd
maie thah' ona wire ls e
secldantplly polled jrom o

. . o ;

Yy
.

Figtl_lé 7-8-14, Removing the High/Low Relsy,
D : ,. ; ..'_.'.:-I;I;_ I - .
‘B, Tusn the nssembly uver to gain aceess'tu the buckside of the réluy, Remove the
two serews hulding the relay 1o board os shown In Figuse 7.8-15,

'. o l*_int_lr_e 7816 '-Hig_lilLuw Relay Retaining Screw Lm:alitl)n. -~

. 9;,_.-5Unplhg the relay and .'reﬁlhce with 2 good relay in the reverse urdcr_u_fdi.snssc_m- :
" bly. Figure 7:B-16 shows the relay buard with a High/Low relay removed, When

“replucing the relay, the two connectors on the:bottons of the relpy should slide , -
. easily into the; holes provided, Flgure 817 s o complete wiring dingram of the .
-~ refuy boord assemblyy insure that when replacing o relay the wiring diogram s

o sllil_:ﬂ? Ildl‘!cmd‘_:to.\ & ; !

F B a C. PR L Lo
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Muodel 34950 \ SERVICE GROUP B Sevtiin VI
)
t
¥
I 3
o : !
. ¥ o :"
I .
_ Fiaure 7-B-18, High/Low Reloy Removed from the Awsmbly, - { "
- : Sy . ol : P "
T T TeNAR _TB13A13) T5138(3) 0 e T
I - TE19AM) TE138i8) 3 — ,
! R I[_ _ Pl:IIP.'!, PIRINE M ] _f[:]]
S A - 3 : PIs
Pt HEG s R e PLIM) -
' ' — T610A14) 'rstnnljl =~
| _ - Pl t ’l . ;lg: ]..L, : _[[
_ : “I~Piatz . 13(Y) ~
alyld . i,rrfsmtal crsvaeio~f o RISH)
° ] e - TBISAM)  T&13B14) ~ T -
olll}— _Jl 1| - : --Pmei B — 1 |2
8 1T . --TSI:IAH T5135{4) ~ —5
' :H_ . ::l;:::k; : PAY) L A ,f[ :
B £ - N, ,-'rsnglal ' :rsr;aa:;]h: RIS ) :
11 -t‘ — T513A14} TEI3BI4) — 5
_ : a4 Ti—Pi3i pm{ l _
Ui p13tw) Plav -1 A
4 . - . Medrigrae?
"~ i T N .
X o :Fln_ure 7817 -‘Bnlav wmngpr.gnm. |
10 Al‘tcr thc mrlfnnclioning relay has been rcplnr.ed, rcusscmble the board ‘and ] __
_ ., nsert the Low Thepmpl Relay Assembly and Low Thermal Terminn} Assembly Y
| " or'Thennocasple Reference Connector ity the Seanner, 'Tllc ussembly slmuld
B ..'-be lusmlicd in llnc sae ot lt was removed l'mm. ) -
.l . L | . ' ! I., 'NOTE[ o | | . : I, !
.,_:'  The ,ﬁzma!e mrmecrion on the imrgrd secrfon uf the bnanl must be ,
plugged back into the base of n‘:c buand before fmmnx me assembiy Co '
- ium the seamner, = ! i
’ .|)I . . I] .
P . | t ' P a
EER ¥ XY
) A .J_ '}.._ e - ‘__ ' "
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~ Sectlon VI S SERVICE GROUPB Madel 14954

_ _ ~ NOTERN
Pin guards showuld be stalled on the pins af the Low Thermal Relay .
gisembly eomnectors to prevent damage to Relay and Terpinal asseny :

bly conmectors, The "Buf!e;" mmrds are awﬂablc as ol Part Number
0349522100, _

o 1 P Vcrll’ythcncw redny lSﬂperntiq“nL _ | _ | .
' 5 7*3 42» GI.IIN’ Hlllv Hﬂplncgmgm. . o B | rj .

1, To obialn access 1o the guanl rclnys,ircpcnt Stcps | =6 of thclltghfl,uwrclny - A
replacement procedure, AT

<2 Using needle nose pllers, genthy pull the mnnecmrs :33 el nut from the: rEIay - o "_
: ' bml;:l, l{crer to Figure 7B-18, which shoivs he glln relay removed from the g

I ; hunr | - S
; _ . L

; | :g NOTE. b PR

[ : X ! X .. o : ’ j
It pray be necessary 100 remove the ad{mm mnnccrors n unfwr ra have ' S '
sufficient clearance 1o remove ﬂm malfincrionhg relap. ' " ' o o

v . Llftll:cbudyunherclnyuplill it Isu.leuml I‘mmtlzuhnunlcnnnn.-cmrs, o

e '_:.L‘ : o F;qu’;e'?vB 18, Gunrdmlnymmnvnd.,
I 4 The u.plm.cnu.ni nlny wuuld be rccunnculcd to tlm board in the rwcrsc uuler

token off, . , : . o

.ARer the umll‘unulioulng r-.llny s hccn replmd lensmnble the bmml md

_ o ~+ insert the Low Thenmal Relny Assembly and Low Themmal Tenninal Assembly .

“oa.. .7 o Thenmocouple Reference Connector into Yhe Seanner, The asscmhly should ,
o bclnslnlled tn Ahe sarge slot ft was n:muvcd fam, g : _ :

f ':.'_: o _“;;' oy i - NOTEI jF .

. j/ . e The ]‘cmdfe mrmec{.fwr on The m‘nsm} -f:rrcm of the bcmul must be : L ' :
/ . ; o plugged back o the ba.n' of the buan! efore mmrmg the assembly o St
A S r‘ufomemuuer. R , R ) : ' ._ '-

o .

4 o E Norsu

Pin gumrp :iwu!d be fmmﬂed o the pivs o, the Low Them:nl Ru.’qy
assembly, comectors to prevert damage to Relay and Terminal assem- . g _
- bly coiecrors, The "Bu.'ler”guam are prailable as J;p- Pary Number . A PG
03495»22.'00 : n _ . e > .

: .*_' 6, Verify the new guprd rclny is opcmtlnnnt
i b ) ;

e Y
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" In the Ad Ten's Storage flip-flops [s sransfesred to the Ten's Display Storage Nip-ops. _ .
" For a decade Clear address Jumper, the Unit's Storage fip-fops are “cleared” foan - .. ¢ I SN

| 7e4, RELAVSTATEMACHINEBLOCK. | L

© 708, The A20 Reloy Stnté.Mnchine Is an asynchronous foursiate eireuit controlled

o condjtions,

: .El*l!!:l'lle. must g brue i this order hel‘qtfﬁ'ﬂw. reays may chose or open or the display
* chunge. b e : _ L

. BCLY, State 3 initintes the Flag Time relay delay interval and satisfies the reyuirement - "_ _
-, for n single bit transition between states in an asynchronous state machine, Transfer of _ ' o S
-+~ datis to the reluys and displny begins at this tinve, Thi: state exists for only abaut 30 nane- o : ) :
i seconds, Just until the third qualifier signn), Flag Time, rises to its “true” Jevel, Ensuping | . o
" thet Fing Time goes true in state 3 allows the inveried Flag Time signal to be used os the ‘ . oot e
-+ fourth qualifier In the next sinle, 2, R S - o

f
. - . B 2l . .o .. . . X . . B ) ) B :‘ )
712, State 2 s he time interval required For-relays to close or open; jt is sef at abont - : e
30 s by the Ul oneshot, Relay Closing Flag s sent to A4 to hold the Control State . -~ Coon N _
- Muachine in state 06 while o change in relny stajus Is taking ploce, Redpy Clasing Flagise~ 1y
. wiréd-OR fupetion, derived from all logic assemblies. The siate machine retms 1o st~te o
0 when Flag Time goes false, - o o

* 7613, RELAY AND DISPLAY CONTROL BLOCK, -

© i, PC-14, Any number of (he ten relays of the decade may be held cJosed simultancously I _ Lo L R .
* .. by the Relay Contrgl V10 and U6 flip-flops, The combination of relays fur closure’fs . . o T T / .
- transferred from the ULL, U7 and UL2 fip-Rops 1o U0 and U6 on the posiilve edge of * -~ o S - el
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© o U9 gt the same ume, - , L - S : - wo
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"~ chonpel digit followed by n delimiter ur an "execute” instruction cuuses A4 1o send the
.. Drkade Select signal -corresponding to o deeade Close nddress, A ten's Instruction digit
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Coeode, : ! s : ' :
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1 M . . i ;

transferred to the A20 Unit's Slnrngc Nipsfops, At the sani_c te the ten’s chunnel dight '\ : S Y
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_7-(:-19. le rulluwing |mgcs lm.lude service nmlcr!nl for sctuntor decnde assemblies,
Included are conventionel troubleshuoting tree (Figure 7-C4), replacenble parts Jists

. (Table 7-C+1), SA tesi procedure Towehan (Fignre 7-C-5, A20 compaient locator (Figre

T»Cvﬁ), A0 Blm.lc Dingmm {Flaore ?»C»?). and » s;hcmnlic (Figore 7 C B).
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,7-0-33. Upbu i LPEN nddréss._[ll% sels fhe decade open signnl high.'fhissigmlm'ﬁ L ' .
Seléur signal sets the U9 onit's storage Aip-flop, This'crentes an nvalid digit cude which S .

- ' ’ P - ) R S i .
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7.0-34, The decnde open sgal or the "elear” signnd wxo clocks the ULSD deendeopen -~ T i
~ QipeMop, thus setting DO up TES, The DO signal s goted to the UGB open timer by an oo o _ . _
Haxecnte” signol, smplamanting the npen timer (OT) Interval, The sequence fro here on
s similar 1o that eaused by n decade close nddyess, except that the DC sigoal is pot , :
present snd s the close timer nterval {5 not implenented b this eycle, e
! : . P H B . i s I i . . L
'  HR35, The invalid digit signo) erealed by the decade opesi of clear signal i€ pated to the
display duging the open tiner Interval ta net os an hinmediate blanking signal, '

| ?.D-i!ﬁ, The relay select elrenitry is.n ope-ofiiwenty decoder, Dccndlug i5 aranged In
groups of @ throtgh 6,7 through 13, and 14 through 19, S .

. ' . : | ]; |
% pDA7. CHANNEL CONSIDERATIONS, | |
| 70038, The A42 peed bonrd was designed to minkmize temperature differences between B - : S | . :

relnr contacts and hetween chanpel relays through multidayer sladded boards, A thers
mally insulating board separates the cull bourd to reduce heat transfer from the colls, e

'ﬂ!ct[nﬂ? ) . . : ',

o A22 shectmctnl.uscmblynndinln':mnlscsnncrchnsslsI_lclpr&ducc_lmnrnnsl‘crfrnm'mn-?:-. o BT | %%‘Q ; /-—-——"'/ ’_——-—\——l
' o L oA S

7.D-39, The A45 und Adé cun'néclhi"nss'e'n'lbliés beth employ mu-l'lHayer PCboard clade o L ?’fﬁ" e L S . E
ding to rediice the temperstupe difference between terminals, The overnll effect is o low L U ]ER : " — —
- |

 theymil offser chnracteristie and p smal) temperature gradient between termials,

7D40, For niost. Messurement nppltéaiinhs'wlléié' relay loading s minimal, 'I.llc_' _ . | ﬁﬁ% |

T_"L

maxkmon switching rate of §000 channelsfsecond applics without vesepvotion, Howeyer, . . ,
the high speed capability of duo-decade channels s advised fox busst measurements only, - Y i R
o L . . o S - :. . | gfgg% l_l . ™ ,:. o

_Extensive use of high speed chaimel switching places wear on the Af2 S _ : N m e : -
" reed relays. Reed life Is a function of both reed closures and currens ' - C S ' . o

T

loading.

: _7_.p-4l. The fbllowinggu{délines should be uk_é:_i' 1o insure proper :witchihg'pcrrom.nhce'-' N o{%m [ N | — ‘

- and muximize the ife of your reeds; o _ F | o

o Dq:not pmlnhghig_l_bspee;i_ iw_iich_lngi;ndér heavy loading. : ._

b Minlmize iwl_tciiing ‘transients through insertion of pmpér serles pesistors on each -
" channel to be switched; This current Hmiting will protect your yeeds from surges which .
K can:be generated us the channe] capacitance chmges through low impedance sourees, An -

-example may help,

Examiple: Swhiching o 42 yolt source requirep current Nmiting to 24 mA to meet the ) VA ,. Lo - S . R A
specified. product, This means [nsestingon 875 ohm resistor in ench High und Low line . Lo : o : o S
(1750 total), The result Js a ,0175% possible measurement error when compared to the ' - S oo N
10 megohm chennel impedance and assuming an open eirculit measurement fstrument.

. 7042 RELAYCLOSURESEQUENCE. . . .

1'{-5-4.3. _Rc!‘éf to. Flguré:':,7-D-2,-lirﬁiﬁs'r#taiibﬁsh_ips. The relay closure Qﬁueﬁc'e Is as : L b . ! S o

<. A'valid channel close instruction is recelved and fatched Into the data storage flip-
4, . 1. fopsbyan Executesignal, - ' C S S

J

' _ Fi.'gu'ra;_i'-l:.)-;..ﬁ?dﬁflnlin_n .Blll{ibﬁlhipl.-“ .
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Section VIl

o H!-M. GEHVICIHII PBUBEDIIRE& e

N 7 D-45, If . rnully reed relay or relay colt Is laented, the nsscmhly may bc repnircd by
“replacing the. companent or by nhtnlnins replacement bunrds fram ynur acg! 4np- Sales

g .-Ecp.unon; L

T

by 'l‘hc Jogle delay Limer delays rel mleelion by implementlng the Opcn ’rimer lnlcr-,
: val and hnlding tllc Degnde Close Slgnal to the Chm Timer .

NOTB
The open timer :txna! af.ro elears me dmde close Sipflop,

"¢, The Openlng Flng signal 15 detected by the Interface nnd contml hisembly wh{ch
hnlts the tmnsrcr of data to the logic asse mbly unil the relay has op ened,

) The. Open Timer Imeml ends, geting the clm Timer and implcmenllng the Clnae
Timcr Interval,. _

& ’l’hc Close Timer signal gntes the rclny und dluplny cantrol fip-Nops which select
Ihe proper rclay (thrnugh ihe Relny Soject circultry) and provide dlsplny data,

1

' Thc Close Timer slgnal also c{em :he demde apen flipflop,

Y -’Ihe t‘loaing Flag signal is detecled hy the intezﬂ:ce and -control sssembly Which
: thcn prnvides mare data to the Jogic nssembly and prcpurcs lhc sequence agalth)

B Cumnt from. the Relay Cal) Drlve nlrcuil is sinked lhrnugh llle selecte:l rclay cnil

which cnuses the relay to close, L _ . ;
- N

o The Close Timcr lmervnl endn nnd the sequence can repcnt, ’

.,'.

L end Sewlce Ofﬁtc, o

.:I

- The A4l and A42 PC assernblies requim clean hmdlinx :echnmes. we
.gloves when ,servicfng :hese nmmbﬂe.r fo- avoid d’egmdirtg channe!

NOTE S o

- fmpedmlces. . _ e
N [ . e c .
y PO ) 0 ;m !wo o wo .
I(IG mz - K8 L KO -
1 I I St I R S I |
T11 1 " i IR
’ H 'GLH_ - GLH'  G6LH  GLH
b dédob'o'oo'oooo“oo'ddo'ooooba';'Jo_o_ooboo'd:‘ '
:, 0000000000000000000000v 300000000 ~
.I' . : .- - " . .

| Figire 7-D-3. A42 Relay Connection Guide.
ST '[ L

-~ Model 14954

N
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' Model M95A
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Sectfon VI

C DG, Replacine the reluy boapd Is auvised 10 Insijn_: rmpuriuwllcmml opersiion and
© - yeed life, The colls may. be peploced withobt pffeet
 puimbers sor these eomponents md bodrds are Jn the rep

ng low thermol operation. Fan
Jncenble pnmsi_lhst of this service

7047, Plasedsihrough holes are avaflable on the A42 relay as sinhly For use bn pronitor-
Ing the relay conneetions or fur permanent conestion of measurement wires, The loen
tioh snd nssignment of these holes is shawn i Figure 7.D:3, '

R T S - : : . '
D48, The reed s cof) chunne) ussigimens are 2iched vnto the A4l and A42 assems
~blfes to ald b reed und eoll replacement, _ :

" Artisan 'Téchhology Group - Quaili't)’/ Instrumentation ..

. Gharahteed] (888) .88-éOURCEI|

o o CNOTE. |
; - _ _'jfm ogain, reed yeplacement is advised ¢t a bourd level,
< b ypae seavicemaTeRAL, | |
b P . : S B L . ! . Y-
' . pDS0, The following pages ‘contuln service materi} for the duo-decade ussemblics,
: ‘Inhided §s an’ A40 Troubleshouting Tree {Figure 2D-4), SA Test Procedure Flowchart
s(Flaure BD-5), an A40 comiponent Jusator (Flgure 7-D-6), an A40 bloek tingrm
- (Fgure D7), replaceable parts ists (Tables 701 3: * 7:D-2), and schematles (Figures !
L DRwdrD o
Chwk Close And Open
Addresas, o . !
" 1. [ 1cis OF Break Halore-Mohe L ' Gome Reloys Do Not Close { | Fniays OK, "No Ditplay
. : Svn:hronfmlon.' o Ly o Dhpleps OK,  + - Dinlts Ligh, 1
B e I e I e e A oot
ST BRI L Poheek For OT And T |- 1 Check D10 Pin VB And
(IR R N Ilm:‘rvnh.'?r,- n _ Check The Aulaye, '.'!.?:BPin'B. n V6 An |
, . I !
SERN S N I | Check For lnvalid Digh,
o . .:j‘ , _ 1 - 1
R BT . ' Ruter to A9 Trnubleshoo
AR R i L (l‘iimk us, us, Lo, And ‘ing Trew, '
. 'I: | . i _ Ch k L;l" D.'"'P'.'B'“-'.‘ — ~ .
. o S .Eu%. o | cnek Connection T ARl
i :_ e, |
N . b | Check  Address  Block
TR EE =.5 ! ‘1 Gates,
Sl e 3 Cnen 3B,
- .b N o Figure 7D+4, 3485A Duo-Decades Troubleshooting Tree,
:i. o .. " i \ i
8 '=_ 7D:7/7:D8
Rt 1 K A o '
. . i B IJ . l N

L
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Si:'rvice Gmhp E contalns theory and service Information on the ﬁlicropracessot cons
: ler for the 3495A Scanner, Signnture analysis information ls also

trolled fast .control

-included,

) .

.

: Service In'fo'rm'ﬁliuln an the f‘qllow.lng' pssembly s in thi
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S Seelon V0 . T Mot M9sA

- * :
T EY, INTRODUCTION. o o -
. i - thi i . .

L R A fast comraller pption Is & mierpracessor CIlllllrrl!l"cLl replacement for the A4 - 1
s ; ' interfoce ond control assembly, The AB ussembly is aviluble in place of A4 in Option '
b ' 100 and us 1 field instii. vle nddition in weeessary 44413A, : .

1
¥

7E3. The fast controlier ussembly nses an hp- single chip, N-chumel, B-bh nano-
processur apd-progrum ROM, Snnpers 1 and 2 select power supply volteges for selection '
 of EROM (2708 type) ur mask-programmed, ROM, A | MHz erystabeontrolled clock is
Car ) the clock sowrce for the. fust controller, ' '
oo i A S . ' ) ' .

o o LB, Ohe foctory seleeted component (R29) 1s on he AB interface and contro] assen
P .. by This reslstor i’; psed [h the reetifeation cireustry For supplying o negative back-gate .
B o de bins to the nanoprocessor, The hackigate bias is pringed on the U112 nenaprocesser ond '
oo 4 R29 selected o the factory o supply. this blus. A sehiematic table lists possible vajnes-of
I C 07 UR29 ond the nanoprogessor-back-paie, vohage defivered by euch R23 volue, Replacement
1 of your U12 would regire replocenient of R29, = : -

o ES. The featurds of the AB fast contsoller inchude un expanded Instrument Instzuction
R 501, software on{l hardware nerementation of chunnels, and sgnature onalysis test capp-
~ bility theoughm,} the controller and logic assepiblies. Lo - '
* 6, The Inhilat fncfement behavior and SA test routine are selected by switches b aml '
7 respectively on dip switeh 81, Closing switch 6 initializes the 3495A In the 19 modey i . :
. with the exterp) Inerement ‘capability disabled, closing switeh. 7 Ipitfutes the SA test* . e
“routlne upon tapeon, by T o | S )
. . ) B - . R . I - . i - y . .
T BESL Information In this service group s presented us follows: »
| . . . . L . 3 \ . . . i
' o . T X oo R | R
S ©m A8 Fast Controflest Theory of Operation AL A .
e b, Slgnoture Analysls Tests - -, -~ _ _ L, =
o b Sevice Mulerjo) © IR ! ooy
' 1E8, Refer to lhc_Mi block Biugram in Flp,unf TE2,. N ] o :
1 I L . Pt | A ' S T . } H
E Lo : Vo by . ] . ey ) S
R T A % ) #
e ) o - . : : L . . D ) . o .
o I’Fb _ L R etr, B b IR B . "
R A L S S _ - I o . o
: m‘;‘l‘tl" . "'..“l",?‘, WT "‘—f‘ . . ; . ] ' J : . ; ) - R
: : KUl F) [y pma [ ) _ N _ NE . -
. . i - H““l Dot ettt ot e e b e i o VRN O ; .
..mm.l : ! - ) - 34 L T [E{UT ' . o
Lt : L ) L . ) . I_
o o p , : Bl mnadad L3 .
: AR . 1t _"‘*‘ v e feane, - m}“ N e -;;;;E’} - -;':- : - }'._
. - : : : FI L S . s RN, ' -
R i HANCRHARE v . : - L g 3111 .
T S C——:? _ R : : T A ,
SR - _ _ Y L . . Co St 1 : SR O
[ T T ) | e 1 rs2 ) : : t
o L B . . . 3 .. ) vy LI . P .
L o o : - i N J' _ ' : e
. Y ) . . H .|M'Ur y " . ) : . . N I ] . L ) . .
\\'uﬁ | BREREREAS N N i M . . \ :
ST IERT POINT : . .
| R ERVEE EREEEY Lkl ' : LS
L o i I ! .
! Yo ) B ) .
r |" :‘l .

vt Flgue 7B AB Block Diagram,

2o . H I R -
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; colmands o Instructions,

o 721, If the dato recelved was a Eomninﬁd (HIP=1B in the command mode)} the nano-

'_ i.'trigg,cr.J BT

' yepeats. |

ABTHEORY OF OPERATION

1

1
b

7.£9. HANDSHAKE aL_u'cLK.

1':‘-E_-‘l{]. The HP;—IﬁImndsh, ke sequence Is {ilustrnlcd in Section 11}, General He-1B Pro.
gramming. Nanoprdvessor direct control lines DCO through DC2 control this sequence
when rpcciying data over thellP-1B. : . SRR : .

| JEM. INPUT DATA ANDTDDBESSING'BITGBK. |

. 7E12, The device 'select signal SO and DSI are used to gate the selected instrument

 Jisten nddressfincrement behavior snd Iaput date to the deta bus, This information is used

. for Initializing .the -interiupt chrenitry- (exsemal Increment) end implementing 34935A
i _ ! : . :

243, EXTERNAL INCREMENT CIRCUITRY, S

1.E14, Tlhc -.ii;t_emai fnerement ciicuitry I enabled (INT ‘ENA high) upon lnstr'uililcm L

tum-on with dip switch 56 open or wpon execution of an “11 * fnstruction, Once enabled,

each high-tolow tzansition st the etemol Increment input jack couses the J495A to

increment/decrement one channel. The increment behavior ond black bounderies ore
programmable and are diseussed fn Section U1, Genera) HP-IB Progimming..

P15, Debounce copacitor C5 can be conneted to the extenal fncrenent fnput line by -
~installing @ Sumper, This cepacitor should be used for test - purposes  unly (minual
" switching, ete,) snd should be removed for burst measwrement applications when high
. speed aperations nre required, R c - o

" 7.616. CONTRDL BLOCK.

i
i
'
1
1
!

4

JEAT, Muin Conteol Program,
- E-IB, Refer to the- flowehart of the main . control and extemal fnerement programs, - * -
 These nre sShown 'l Figure TE3 L . 7 D

_ 'I' ?_-12419.. ’l'he cnﬁlrul block éonsisps of the 1211:2 nimnp_rqcés__sur. u1o ROM.]U!S dechdef.
and assoclated cireultyy: Upon instrument suri-on, 8 st up veetor inftializes the NP to

nddress 399 The main. contro) program then clears the ol line (scanner unlistens) to the
‘nanopracessor and initializes all other lines except hundshake lines, _

B0 Th'c.»nnnoprocéssoi' enters the handsheke scquém:c. DS1 fatches data onto the

* data bus if DAV Is'low, ang the 3495A is listening or the HP~IB is in the compmand

. mode, The ATN signal from the duta bus js then checked to dlstinguish commands from
Instpetions,: © 0 N Lo '
- - N T . f : . ' I- J .

" processor ehecks it for a dlevice clear or sclected device clear and ath, These commands
"t pesult in relnitinlizing the  andshake Hnes and the handshake sequence. Other comnisnds
“+.are execuied accordingly, N I b ©o

| |

: 7E22, It . the data r_ccciﬁed='§vas on lnslrifct!an:'_'(HP—-lB' in the daln lp' dc), the nono-
processor decodes It and-executes v immediately or on o subsequent command mode

yo ‘

_7-IE-23.. The nanoprocesssor then rcinll_Iilfies the hendshake séquénce and the ruﬁline

7£28, EXTERNAL INCREMENT ROUTINE. -

. t k : - . B e T, _. t :
! i i'J._E.QS_. The extemnal Increment signal will implement a veetored intesrupt i the external

I

L

TNITIALIZE ALL BUT | ENYON

1) MODE

|ATL, BED, DAC

BECODE THE DATA ).
AND - GPERATE| -

WHENTOLD

DEGIPHER AND EX= |
ECUTEOTHERS
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' Figure 7.3, Conrol ROM Flowchart, '~
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Inerement eircuitry Is enabled and the n;a'lfqprdcessi:r_ is not currently o an inleirup;,

b T vhase, - _ ' .
T R ' ' ' _

A - 7.E26, The increment routine sutomatically detennines the first Incremental channel
AT number dependent on the present; fixst, and last channel yabies ond sends the data to the
U v logle pssembly, The clear. signnl is then Injtialized .and the open flag’ checked (A40)
. e assemblyn the opcn__t{mc;'iqtmnl). R ) o

L R _IT-E-Q?. When the rélny;s'lmve npcﬂc& the relay opening fag goes hlgh n';fd the pano-
- ~ processor determines the next Incremental channel,

S o hE28, The relay closing Mag goes high pt the end of the close timer interval signifying
. thas the selected reloy has <lused, ‘The nanoprocessor then retums to the main control -
1 progom, ' ‘ Y

.JI ) . . B . .- N L _‘. ! '. I . N
. TE29, The extemal Increment’ routine allows the 3495A 1o change channels without :
IR .= perfonning the HP-IB handshake sequence, The power-up external increment capabllity :
N ’Ef ll:m fastrcontrolles climinates the need to program this capabllity, The scanner need not . !
N © belistening. v S, .i

730 SIGNATURE ANALYSIS TESTS.

Lo 7-E-31, Four signature anialysis rontines are stored on the AB read only memory, These _

. h. s four routines are Wsed, to generate recurring data throughout the 3495A control, lagic, - , :
“ve e and displey nssemblies, Witl the use-of an hp-' Model' 5004A Signature Anulyzer, this : 1

S i’.} data can be inlerpreted os characleristic signatures and: compared to faetory valuep, - ¢

i %0 To implement the SA tests, close switch 7 on fhe listen address dip switch, Upon tumeon®

o o the nanoprogessor wil inftialize the first SA test routine, _

g : : : i \ L

St RSN, SAR, ROM Verileation Tert. Ch

oLt MES2, This test ehecks the ROM and nanopracessor if the’ power supply signatue is b o
ot C5 o+ Imcomrect although-the test setup Is cosreet, Test point 3( ") provides the clock, The T
St e T positive and negative edges at test-point 4 provide the start ond stop signals respectively ;

L Do for this test, Open the jumpers at. the ROM output lines (Pins 911, 13-17), Uslngan -~

e 700 hpt Model 5004A Siguature. Analyzer, check the signapires-at the pins listed in the SAQ

v N _‘.‘groublesllt)‘qting'pmcedure diafram, = S SRS : S

T T L

r k3 75-33 _sﬁi;nr-in Dats Bus 'I'uu. o

sl T I PERS, The second test checks the ciréuitry which affects the duta bus, The positive snd -
Ve negative edges ot lest polns | ond 2 provide the slart and stop signals respectively, The
' ' ROM jumpers are'In for all remuining tests. This test equires three configurations to

A : ' | mplement its three parts, For each port, o L | o C .
3o G - o F;_ ..:'-,..f 1 . o \- ; !
) BT +a, canfigure the circhit; ! . o o

o . i 5
N -y

- }.j} -..‘ I o o l. i B : - : -
N Yioceed to check the siinatuses os directed 5:_1 the SA troubleshooting rrovedure
) s Voo . e : 7

RRAE "'I,.:J'_;"diisr'-l'm--- - B

_ : : _ _ ,
. . . AN : : 1 S : ! ' .

© .+, CONFIGURATION |, Thé flrst configurstion Js a3 follows; -

P | . n Start (_17) und stop (L) sigm!; at I‘esrPoknr Lo

Yoo be All dip switches open except 5?:. ‘ o

' _ ‘ 'c Al HP-1B data ItneSOP‘;L . : )

-?.‘! i




o,

- '._IEMOdQIIQ’*gsAr] _ R P, R , I - ' . - .Scct[m] v -
il ! : B : ! . ’ . : )

i )

CONFIGURATION 2, The second configusstion i us follows:

o s Stort{ 5} und 'klt)p'ﬂ;)éigtialrrinl test puimt 2, ;
' b, Al dip swllchés'oﬁen except S? | | |
e .:Ml IiP-IB dnmliuesslmrlcﬁ ld wound; - L
' CONFIGURATION 3; "The third configurotion s s follows:

'.n. Sltnrl(,_f' ) o stop (8] signuls ot rese poins 2 ._
be Aldipswitcheselosed,  © |
¢ AlLHIP=IB data lines open,, | ; - o o
7.E:35, The icnnhur'slmuld inerement thruuglh all pnsﬁiblc chmnléls(ﬂﬂ_tllmughjﬂn’t S

- opploxinately §/2 second Intesvals, Thus, all decade and duo-deende nidress selcctions:

o - - canbe deermined und ol) displays ehecked, :

'\ TE36, The SAI ruutlne slso provides known chaiging duts throughout the Togie und 1 '
~ display assemblies for use fn conventional troublushooting procedures, - ' 3

Sl 7B SAL,UITEST.

Y -1 | Jie third test checks the U13C inverier, The positive and negative édgcslnt' test .
) point 2 provide the start nnd stop signals, respectively, The configuration need not be )
U chupged. oy S o ,

7640, SA3, INSTRUMENT TEST, S :
B0, The fourth test checks the remalning logie ind disploy assemblics. The start "

. {_¥") and stop (L) signals nre abtnined at fest point 1, The sigm lures given in the gig- o
“ puture tables npply for options ud_:__lrcsscd us follows: i

o . ' OptionTested . - _Others : oot !
s - Tlose. . Open {Clenr): Close Open (Clear) ! -

0-7 . None - None Nonc

i 3

L - T.E41, The SA troubleshooting procedire begins in Figure 764, The signatures are ':\ P N
© . tlisted in tubles located on the schematie pages in the servive grotips where the assem- Vo
blies oecur, and incorporated into the procedure dinspu in thet service group, Speeesure < | o
provided next to' the diagram signature bideks $o pencil in yous test values for guick refer-
epce,” The SA summary page preceding -the procedure diugram illustmtes the test
sequence, . ' ' : - '

R SERVICEMATERIAL ~ - .+ P | | Cr y

7643, The following pages contain sepvice miaterial for the fast controller assembly,
Included [s o slgnature analysis swmmary page, on SA test procedure fowehart (Figure s
7-Ed), o reploceable purts ist (Table 7-E-1), and A8 component locator (Figure 7-E-5), : X
. un A8 block diogram (Figore 7-E-6), and a schemii: (Figure -E-7). o '

Ce o R £ %112 S
: o S S B . . AR
|. . . . - ”:‘. "I"'. _. - P - - ) . . I'-: - [_,

T . ; . _ . “: .
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]

SA TEST PROCEDURES SUMMARY

‘ H . . \ : o .
Al SA tests puh‘urmed with S004A hold and self-rest Yunctions OFF (out).
: ] A . o SRR

Hyphenated (- i] shinmtres have ltemating values,
' indi-..ncs prcdom[nunt signare, S

Signnturus tncludcd in the SA test pruwdﬂres are n bold bype,

RED sigum’urcslgwnprlm the sbbrevinted SA tests,

al ?A’Tcst Procedure Flowehar!

SA Test Ser—Ups _
' , S| - | pov-8
Teit 5156 | J2~J8 | Clock | Btart | Btop To Ground
's:o Clowed | Opes | TP | Tpa | TRe | Open .
A1 R - S
Cufigurmica 1 | Closed | Clowed | TF3 ™ TP Qptn -
Con'lguration 2 | Closed | Closed | TP3 ™2 T2 Bhorted
. Conflguration 3 { Qpen | Clowed ( TP3 | TPZ | TF2 Opefy
'SA?. Open | [ Clesed | TP3 P2 | TP2 Qpen
BAl’ . -(lpun Clowed -TP3 TP | TP Open
.y ’clnnrnhdrmm 012-?.6lnu nddrmolllnrominnsum ﬂo:lundnin}-: .
b Omiamcndundoos _ . : P
\. . | { 2 ;
. ,]: .'. 1 . ‘

&)

i
. For Al Texts, BUOAA et

. Bwitch Posivions

57

st

!

Cnrillnuru EAU Teat.

1

Btop: TP4 ™l

: 'ﬁum 24064 On'",

tings:
Holedi QI {Ous)
ButbTesit QIF (Qut)

Clock: TPY ud™
Blartt TP 1

Check Thir innr Cord oh}

Fuie,
Periorm innr Bupply

Chickst Eervice Group A,

Bipnature
ATG

BAY ‘Test: Conflguration 1,

'

Ewiteh Posltions
’ 57

*w g aww

sl

’y__

© Tum 248BA "Qn",

Is
+5V
Signoture -

LD

Check Tont

Cantiguration

Reinstolt
Through

Jumpers  J3
¥8.

Turn 3485A QN

Clockt TP3 "L
Suni TPY 1
Bropt TP "

Your Sigavtures

‘ Chuck Tntt
And Repeat,

anllgurutlnn

i
2 F,

Are
Thase
Slgnatures

Check Signotures,

Cheek UIC ROM Quiput

Pln Bi nuiures. i

Locatian

Signature
2

l Locetlo SI nalum
Pin D SPBB
Pirt 10 CuUGRH
Pin 11 GPBA.
Pn 13 BACH
Pin 14 FHC4
Pin 16 GAt4
Pin 16 B83AG
Pin 17 PFP4

-

HIAA !
“

-mm-gmm:-nu-
o
Y
-3
a3

These

Your Slg_nmumlsl

Blynatures
Cnr;n:t

Chock ROM Pawer Bunnlv
Jumpers 1 And J2 For
Proper ROM EHFPIIRB
{ROM Dependent),

-Bupplles
Correct

Set J1 And J2 For Proper
ROM Supply Yalues,

-

ﬁeplace RoMulo,

L .

Check Far Clock (> 3 v
pp at 81,3 MHz)
b TP3 Dato Probe Tlp

ﬁhnuld Blink,

Check Bock Gne Bios

Valtage At U172 Pin 38 For -
Valug Stamped On Ul?
Fnckoge & B,

13
The Bock

YES

Troubleshoot Clogk Gire
cultry U14, G2 And Assocr
Inted Components,

Gale Valmge -

Check R29 , For The
Proper Value As Per Bche-
matle Table,

Troubleshoor Pack Gale
Alag Clrcuitry G4, CR4,
CRE And Amsaciated Cum
panhtits.

b
The Test
Conligurmtion
Cur;ecl

Recondigure Test,

Check To By Sure BA
Eelock Switch K1 No, 7 s
Clowed,

Check Interrupt Slgnals At

Ui2Pin 28,

Qpen Swheh &3,

‘Repeat’

L2 Sighalures, .

Open  SA iJumpars
=] Thiough J8,

Bwitch 51 No. ?
ctn?icd

Turn 3495A "OFF",

Clope B No, 7,

P

Turn BAGBA "ON", _ 1 !

Troubleshaor | Extervel
Increment Clreuitry,

[ -

Pmbnhle 12 Nehoproces-
sor Follure,

R

L Figore B4, PJOSA Test Procedurc Flowchar (sA0 thru?SAJI* AESJB
: ! : ) . H . ! * "7 7’
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- ' l. : ! \ - H ) o R
f._ | | o i SRR | TR R
i - J‘ . i i t I |I__!‘ )
RO ‘ : . - . . Does : (L ' 1.[ :
I . : : ' Risptay : o LT
| Incrament T L : ' B
¥ 4 | | ' : | , . [ Cheek Bignatutes, =] Your Bipnturels) " oy g j ;’
Eho“ki W 5|g|é‘§u";., Yaur Bignaurels) , : § I | o . :Pi o "*“,,";L% . o . : ! p - o
cation nature : : Clock: TP B At . o : '
ABU7 5A3 Test, \ _ Pini2 P26 - . - . .
B 3 | | A - i 1 *.
h : ' - The JAQBA Is Operaiing | . : : R ‘
| ;:R; ﬂ},E"A , 5A11 Conflguration 3, E:E;:!’:‘TTPP!S::: ' l i’fg'}{;‘;{"nﬁm"k| HPID |- : b 1' :
‘ Pin 31 F780 1 Bropt 112 "k Claek + 6 Volt Glgnoture — - : | . :
Pin 13 5HAY ' P3UD. Are P
| Pin 16 AD4F : Thase = i
X Pin 17 U7AA \ Blgnatures Repioce ABUIE.
E‘r\‘“th Pnlhlnnh - Cleck Blur"“uﬂn. | Yuur Slﬂl'llltl-lrﬂ CI}I';"llLl v ‘ . . . i
. TL‘ls Locatlon Bl&natum . o ! R [ .
! . ’ . . S? B'ﬂﬂﬂluﬂl Chl!ck Tllll Cnn”ﬂtlmﬁon pln '2 Asg;g . . i I . . ! !
¥ ) Lo | _ : , g .;m:l And Repuoat, Pin 13 FHOL S . - . ty S | L
Correct ' , / ;{:}é g&%? _ L ' Check Shnatures, . Your Bignoturels) . ' ' | ; L
¢ . ' ' . ES 3 : Location Bldnatum _ L
» | 51 » ; . " | pna g '
; " !
. : E’“ 0 linnoad;irm Toognle .‘ gmg ;a’}:‘l .
1 - : ' ' ested) ptions Thase - T
C 93 P : 2
5A): Confinuration 2. S::Et‘:l'l:i’! _{ Open  HP=IB  DIO} ' Throvah 005 s'g::rl:c'r g _'Henlnm M!I._lli& ! ' Em ?1 _ cﬂga P !
. ~  Sopi TP2 " ' Thraugh DIOY, : Igse j 2 _. Pin 13 1 AHCB |
: 0 : } Fin )b F4CD ‘
| 1 ' . " .
' P ' 11 ' - — | 3 | v
*BY ° : Check U7 Blgnotures, . - + ! e Py
Bi&n;il,uém : _ ﬁ'r‘,':,"ﬁ!:;::_ c“"”“'_"""o" 1 Locatfon -'Agtll;mm _ ‘ S g ' _ S P
- % ' - Pin 3 B742 — g ' Ontlon T *' = ""G :'l' Si eie U L * Ly S
S i : : : Pin B PO7E . i . _ o4y Or Q03 53; Ea ;UO:; ' BD !I o N : ghajures : 3 Reptlnce AR 1% T T
. ‘ YES . . . Pin 7’ UB42 ) : B Qptians 004 And 005 i Failure Group B, raice L Cospacs ot
o N R C - EE{’:?& g%;:i | o , o = : ; r i - . o
) - , -| Bher - o S n ' - i f ) i | ) : P
L . Threwgh PIO7 To Ground? | . 2 3 Pin 16 uu:éj L I : =] g E ‘ — p— | D ng
: ' : Pin17 . UQA : ' : A 3 6 ' Chack Blsnnlurﬂ. Your Signaturels) BN LI
! ! | | | ' =n| 4 i b0 B35 T
- i . . ' E ; . n P
Check UT Sighotures, o . ;! == [ Only RAelays Foll; GoiTe | ¢ ' i S | i : o B '
o _ : . Lecn_tian “glﬂnnluu 'ﬁn-hp- Mcgiel E&MOE-BBBO;_TM ; _ . ) ’ ) —3 3 BA3 002 ys.gm.;.: Group | : g;ﬂ ?g H'FEI'PA : i _ T - E |
i ? L 1 PinG au;5 Card gon bo uked 1o prCess thg ' NO - . ' . -c* : 1 : ! ’ o SR | { '
. : Plin 6 ‘PCTY . HP-IB Data Linas, Gignntuees , ' ' : _ 3o
; ' Pin 7 i o | Coryect - L . . ; ; L L
) . . Ping GAPA ' ! e . . o Sut AN Other  Qplion , i '™ : L
! Pin 11 PJAG i Check 81 Swlichm, _ = Addrustes, : 2k -. § " Thess - —— _ SRR |
: I':ll:: :g n ;g ' : ' g'::-'[:mool' Hm:{':‘l T e i -f Only Belnxs Foll. Go To | __ o : Signotures Reploce ABUIB, ' o “ 5 ; 'I\_' :
) (| Pint? _ 92AH . Claek: TP3 I~ e ' ‘ ' | Dot S ‘ B Corgeet i | |
' ! 3 EA2Te. Starh: TP2 I NS l .' | K
j _; - Stap: TP2 L. : aLE ) : | s 1 " ;
| 1113 - ; ' i I i ) . b . .
o vES : . l Eng;c(hau Reploce Dip Swieh. _ - l: | g : : ! Check 5'““"-}.‘.’3‘{:;.; — our Bignoturels) S
} T et el | . _. ‘ B ol te 2. gﬂ-ﬁj | v
? : - - Optians 004 pnd 006 t S S - Bnis  HAGI
. ! ==zl o Pin 16 POBY
"J‘;. - o | 2 ! f J
Wenpe =3, 4
* ' Al 1= & .
Are ' : Dig b Eignnkures g:;’":- Appropriste  UB s ‘ :
They Al ES, [ check U7, U5, And Clock 13 Pin Incorreck vers, . : E.._.:,E:' ' These _
., Slgnoure - 2 - Blgnayures Repluce U1B,
: 1 1 ln:o;mt : {81,3 MHz), FABD ’ o i , Crrvect s
! i . 4 1 _ i 4
. ! , i P : 1 . 1 \ !I '
| " ' | l : ek e b And Glock | | ek o, On Oetion To | | | ; e | [Taveh T8 Eras B
: N _ . : ! ; P ), L : mentstion On Ogtlon To § -~ ' ‘ - | e Intatiace And Cantro _ raubleshooy U1B Encble Cod
oy | Qe Appraniinte ] Replace ABUS \ . Be T yied, : . B ,\ : Assembly SA Procedure | | | -Cirevits U)3 And Associ- -
R E 1n ll' ) o 4: ) : - - L - 4 : Ends, Rechuck RED Signa- ated Componems, : - o
From Previous eklstor, : ; , S e ; — » . s . S J : : o : ture For Abbreviated Test, _ : _ C
l_’age S . . i F _ . _ _ . . ’ - . R _ — ) o . : . \ oy
: Ty o L e, ! : ’ . e . : . . o : ! : ) ; L Pl o3
T I : ' o i } _ C : o j i Figure 7:E<4, P/O SA Test Frocedure Flowchnrt (SAQ thew SA2: A8} .

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



U TR S T PRy
jArtisan Technolggy:Group-; QualftyajlnstrUmge_ntat[cxn
T S S AL

(;‘auaranteeqi | (8'88) 88 SOURCE | wwvv a{psantg com . 'fj

el 1

. - . ] N ! F | . ¥ . . , RIS
[ 1 oo . i i o L 7 . -
1!E G .I 1 J X : [ ' :: 1 1 . j r _‘_f ] . ij . )
Ly - ! o P ; b ~
i) ‘ . v I Lo { ' : o !
: I b . : [ |
A Tl Tnhlu?E-1. an!acubta an. ar bk
T ' ) . .
e REFEP.ENCI: hp o vro g R JFR, PART NO, |’
: T ' FABT CDNTROLLER-O’TION joo '
nma-essuaf: 1, suANNEFl CONTAROL 20AB0 | 0346686500 -
: [o1sobim } | GAP-FXD 2RIV 04200 |5nnzzsxao16|32
‘| 01603847 ' 1 | CAP-FXD OIRF-EO VDG 28480 | 0160.3847 ; _
| 01600382 - . | 3. | CAP-FXDbBi0pE 300V 78480 | 01600962
=o1anauea I CAP-F,'KD 1004F 20 V. 04200 : 1EQDIOTXO02062
01000187 1'_- 0. | CAP-FXD22NE20V - 0A200 .| 350D226%007042 v
0180:1 746 ; | 1: GAPnFSDIBlrF £ 10% zow:um . 04200 | 150D166X902002 , Dy
01400168! © | 1° | CAP~FXD200 pF d00V - | pAG22 DMIEFZOIJQS&OWVIC'! :
IRNLNO40 | 3 e~ 06A30V - 1 . 28480, | 180144 _ E
8023030 .1 10-BKDN 341 V. 02037 5210939.32 -
:gg’i'gg:; N P g:gug-znn%ws* : _ ggvgs CD d5622
12500088 |1 'ws C FEM 8GL ' :__o:?ng 53?“% oo
12609289 11| couu 24 PIN HP~18 S 29480 | 126%-328% . . P
07570429 | 6 | REG=FXD 1820 2.0V J26W 03202 ulm-'ro-m:l»s ' —
07850281 - | 4' ['AEG-FXD2MON .01 JBW - | : 03202 | CA-1/B-TO274):F
07570420 |- RES-FXD 1820 2,01 )26 W 03292 | C4:1/8-TO1B2DF .
018701 [ REG=-FXD 2740 52 ,01-,125W - - 03292 .| CAL/BTO-2740F ‘
'0757.0420 . |i.: |'RES=FXD 1820 02.CY 128W . _ 03292 CANB-TOAB2LE —
pysy0y ¢ | RES-FXD 2740 1,01 )26 W SRR 03282 | CAV/BTO-272AF - _ -
01E70470 RES-FXUB20 .01 J26W =~ .« 03202 [ C4-BTOIBAE |
;| 07670281  ‘|: | RES-FXD274052.,0) JI6W S P07 | cA e YORMEE |
] Q1670428 ¢ 4 | BES~FXD 1620 1,00 .23 W - - (3202 | CA-MBYCIE20F <
(0787431 |4 | RES-FXD 24304).01 196 ty' S 03282 | C4:1/8-TOR43VF oy
| 07620428 . 'RES<FXD 1820 .01 126 W' - 03202 | C4-)/8-T0-182).F RN
‘0)E1LABT ‘| RES=-FXD 243052 .01 126W . . o 04282 ‘|- CA-1/B-TO243)F FAE
07570428 - | ;] REG-FXD 1620000 326\ . .- . 03207 cai;a-rmsam e
07670431 - ES-FXG 4300 M 8w - 03282 1. C4-1/B-TU-2430F - ot .
075749428 ; .| | RES- FXD 1620 £2°01 125 W - ) < | "03292° [ €41 /B TO-1621-F). BRI
082U L | | CAES-FXD 2430 12 .01 2B W. 04202 | CA.1/B-TO-2431F o
07870283 " |4 [*RES-FXD 2000 R 07 ZBY - . 03202 | C4.1/B.70-2001F
;| oysraacs  :| it | AES-FXD10OKN Q1 A26W . /03282 | .C4+1/8-T0-1003F b
. ],07670280 - { 4| RES~FXD Q00N .01 JI6W ' 03282 | CA.1/8-T0-1003.F, ot
'|'o7er0283. .| AES-FXD 2000 2,01 J26W 03282 | CA1/BT02001 £ . | i
07570280 RES-F §u 1000 5201 126 W . ; 03202 | C4:1/8- 1‘0~100|~F Y ..
'| 67670420 - RES-FXD 182082.0/ 126W . . 03202 | CAlj/BYOAB2IE . i
|'07BT0%0 | | AES-FXD 10008 01.)26W . 0 03292 | . CA/BTOICONF ."' S -
CQIB7TO N0 [ |- | AES~-FXD 18208201 123 W ' 03202 | CA/B-THBILE | Fe—
o7Erand) © Y ) | ARS-FXD 100 00,326 W —— 03202 | C4BI0BF - | LR
GiB7407 . | 1 REG=FXD 200 1 01 1255y 03202: | CA-1/8:TO201F P - | e T
msvman .| REB-FXD 1000 01 425 W 03292 {: CAM /B-TO- mm»F S
: : mpvm.ue {RES: Fxm : N B I U
07570440 s =6t 20 K y o ; 03202 ca-ws-'rn-mhF ok
-+ |-oneaasB ., |- . #5n32K ' 03202 | C4.1/8:70.7323.F - Vel
fozaases 1 Zeramk . 63292 |' €4-1/8-T04021.F ) e
06580084 ' .| © | ~BBEI2IBK vt 03262 | CA/2T021BYF P
0698.3225 | “:1A3R Voo 03202 | C4-1/8-70.1433.F _ e
om0z’ ) L s ko, 03202 |, ca-1/@a0001E <ol ooy, s
0BBAER 21640 K: '’ o 0322 ca»ua-'roéaanr PR e
ARt _1' RES-FXD 200 12,01 .maw 03292 |: CA+1/8-TU-200F N
1 o | BES-EXD 000 .03 126W 03292 ) C4-1/BTCAQDE S
_ 0670243 RES-FXD 2000 &1 .0 .mw ; 03282 | CA-1/B-70 200LF.. ..
-1 18104269, 1 | 'RES NETWGRK 9-FIN 5IP , L 28480 | 18109280 ¢ i S
i 190083 1 | RES NETWAOR mrmsw 28460 | 18100260 . oo E
I:nmm?a 1| SWABSY-5L _ o 02484 | MIPA0RRI o o ) e
4182040200 - | 2| JCBFRTTL | i - 01698 | SN74LEIN I Yo
18200144 * < | \%/| [C~GATE TT! T . A 02037 | MCI4BIGCP N PUIRIURIAS
18201416, . 3 lc-scwm—rmc'm_ - 501688 | . EN24L53AN o L
118204112 - | ‘2| iBFRTTLLS B=TYPE: - =00 0T ] 01608 | BNIALETAN S P
18201769 ‘- 1 © V| jC-BFR TTLLS - AT - n3406| DMBILBEZN.- - | SR
118209200 = | 2. 1e rg 1'[L Lo 02297 T
B201112 .4 |/, TT Lsn-'rvre L _ 01638 | SNZ4LSTAN - R
209208 )y !ca RTTL L T ‘01698 |: SN7ALEIEAN - : S
N7 | PRI A | ;c—mcr’aocmos f.o MU b 2Baso 18209691 ] iy
CRCINVITL I Q1696 |y GN7aLE0AN - /] . ooy
YD c-ncnn'rrl.u.s g 01593 | sN7ALSI38N . 1
oI N SRS 01698 | SN7ALEOAN | U
1 lc-am T'ru.s‘ . : L 03406| OMaILEIRN EN SR
1| ICDCORYTL x_ L OIGOB| BNMSIDING TP
A i cnvs*rm.—aunﬂ'rz Y S 28480| o4t0i00 0 L o
o . X -i_ , J. Th Ty B .li.;"_ [ ' l.;' ! ,.'.' )
‘-I ' ,... o] ¥ . '_ .,\I _ps ‘-‘ .- , : . ;’ . .
i t " i . BES ’
-"]. . T &F K . oy
1 : . i DT . .
Py b R :
RO ! __5.,' 1 _!'-‘._ 1 -:| o
' i 1‘_ F K " f 'i. X .. II'J,:! o |



e II . ABUN v . : ; ' " ' ' e

, Slgnature : : 3 : ' : , ' ' . }

U7AA C : : : - ! j _ )
e

. 4F4 F ’ . . . . ) N J - : . ! i
) —— o
vvoow !

ABUIZ - _ ' b _ - _ : R ' : -
—C e

Gignature ! ———r — - —_— - -
A G- 3F§-§:

o 3 l.uz I | rus ] wo Cwp . :;‘51:

| P ; wa i en  =f2h

=
S

B

-

au1P N | (e R~ . b S o | | vy

ih‘i

- - I, ,  EXTERNAL |NCREMENT

' ’ o : .«
1874 . - : - > ~ HANDSHAKE ‘ : ) 3

7612 N O . v i

00000060N00000

— e

. [I.,.; | [ o == ] e

\ _ S e Y

ettt et e i (5} OV B B3 D e
[
-

TGN = LI3RD
-]
L&)
==t
0

;j

-3
R
? H

s

.

o

AR

5
Lo
'l"l

[ ]

4}

[

M

1]

i
e IO
b

e o O
) .__.."I

NI ppbe R

4
-

N :}' 3
N

" "
r .

" gpTION' -
:H.

-
]
_l 0000000

f

1 > b)-.IL w-:u.m Ly
>J>-»-

~

—_ e -

L—
2

%’ -' |
— v
R
jvg

28
(.8 -]
23
¥
i

P . I.' - : il:l._. | . _..:..:" I- P } JAEU‘;’ ] . . ) ) - .. B . t

Coe ._ - _ oy o ‘. L ) . o . Pl Signoture o v
- e . Figure 7+E-B. AB Cémponint Locator, . L - R —— e
: ; Ly . . P B .. | o : r-=_ .. ‘ e -

EA2UIBTEST
SR AVRN T U

b e 1" BAI HP-}BDATABUS TEST, By

oy P S SRS AU Pin | Signoture - _ A o )

’l_ S ’ I!'IIE:JP_!: ‘ P ST ) " -.'l I!-.. ’ ";-.‘I . 0636 _ . . o . ; ’ N : . - . : A I"
d

| Ry _ R . paurs. . T _ . . S :
R e Gowmeumamant T MBS E L e

. it M N .. “.“x v gj'. ] . .-'_ : I-: ! K 1= e ,.': ABU? I ' L 8 88U ., - . . 83 I g,;g‘g o . k L : . I . I o . -h‘:l-—-—’-}
A FTYY _ N T Y 1 Stgrotory  © 6 _ FHBp Code | B S e Ly

0 wrEy b B - . ‘ !
Mﬁ?"‘ b ym b 1 : K o L) '.J!-].' . N

-

T owie o o -
! _'ISM _ . o !

ﬁBU'B o ‘ :. | i:. ) . ) PR | | ':1

, \ '-!:i ! . — - . . — -.: . . o } N&? l—mﬂbﬁ-ﬁ—a{w L . air—;i-i: i : ' ; i - I_"
— 1 - ) =h{l":.m‘\m.?m-m . ; . B N . . . % . : . . : o e : '] . - ,'.
£ b . ' i ':ﬂ | B : h »-’ i .,l . et ' . : LI' ) ' '-' . i mmz ﬁLEcT . . . | - : I .. I,- . . . .‘-’. i

L - ; . :
* Wil B : : Mk LT : . i ot | W |

_ _ i— -
-

¥

YRR
T3
Ib

. 1 ol G ' T -] - , e T : r
—evwe 3L GG o L sasasnsTRUMENTTESTS 7 | - - B S y
. u . ’ a

|

)

A

N

-

e ALIDE PLMOILY
‘}.)._-_tnmnl.
L}:)---mnm_l R

b g Tkt RO 1LY

I

A ¥ T

ML

. V CHANNEL SELECT -
INSTRUMENT DATA b -

: . Lo BU1B b o : '
- B9y o LA T ' II"Sigl'mmn:! : S !

' 2“‘ \ . . -.: \' ! '.!‘ : . ! -4 bk} [ !
- Em . : R o IR t d un\"\‘h

. .: . : I .‘ . .' . : l [ R -
ABUI? A N sl : "‘"-*“—'EC‘

Slgnatwre : = S L LV LI

- ki 11 -
= | [ ' '

3

WY NYYYYTIYYY Y
PAFLE P
-
YT YY)

)
g AME o ABWY
7 WA .. Pin. | Sianotum

Ay

INSTRUMENT ADORESS

b

1.

W e

r. L o ’ [ ) .- .
CONFIGURATION 2 . B Gy
IGURATION 6 | BEPM

. n L o)
! 1 I - ;’ Sy feme——ra LHR

LJ
b
-
"4
.
-
¥
-

§

-
Y WY
R I
A 4
-
.‘f -
‘-
k4
=
-4

LB =0

N A ABU? Con | oaeaF
T N [ T o Pin, . Signotuee . Sl oo
_ : 5 b o '5‘""‘""""" BUm - - B Aguz !
: ‘ pCH . ' Pin__ | BSignature :
_ : [T _
T vt n . . ..
. AN R ty PUAG : .
R _ S Bl |
blﬂ’h-_ LI . g b __' 'rw.m:t‘ L R J'_' . ! "B HH!? o . o
Lf".".- G o L L o i uan. . - ABUB
o r ‘. A - - R N . ’ |. 'I - ' " [ B .
B I o T T A CONFIGURATIONS Bio ' | Stonarure
CUUUn i+ Figure WEG, ABBlock Disgrem, 0 T 0 Pin ——2’;:;'0"_ -
JR S T P T I § | poar
i RER B ’ s d e S . oS! L . 7 . UB42
_ BAUROM VERIFICATIONTEST "~ ABUDIZ: - " . g | gapy
1
4
1

.},).p....fu-_n_b ' ] S
;p)—-r-;'-ll:ﬂ Ej.'l‘ | .- ) ‘J_

R Y\
= . x
|= I=

[ J JUy (NN DU SIS DU S g
R P o e P R e R VP il o i il

T =

\(I\

o=
o
t
S~
c
2
<

L}P >-'-—— preb
}lI)-:—'-us!l
1 I

I
[N |
ril

r - L B L
r

Sy e N

—

N
r ~ g

b

: ' : : - ’ B ’ ) o : ’ ’ . . ' . DEE KIkE

i
L
5
sLEE|.
8
E
fgﬁ-
N
;f.:’[“

Sy ,.'3".|3

et e T3 03 O3 Y B £ N
("]
=23
=
-ﬁ,i |

(41 [ .
" Tyl

N YR i . ’ - f'. P : :- " .., l . I b '. l : . . s . . b . . " I ) I o ) : - . L ! :. 'I ; ) ) i . : . : ’ . B . ) . 1 ThE
. "' ,3 t N . - .l ) . : . . I. P L I - . ) I :'.": . : . T . R . . , I l_ ) . ] !% : . L . I.._: - o ; . : . - T ™y

= - : . . ’ - . ’ tr o : :-. ) !-."
_ CEYGHE- I By btul_mm'r . . Co t : S i . . . : i o ) o - T s R

-
Ga
o &
)dl

- b 33 05 0D NI
32
2=

EHSnu-
32T
&
&3
HHAH
i [iis
- F&

iy B

|

Signetyre, ~ 1 P Pin i) Signtue F R PR
S FQUC - : b
‘6266,

=

o I pBUIB . : S ot ' it

]
b
o
=
]

Signature
AgUto o . o i T

o N )
s reim | Blgeoture ok

- o
>
-
~

] . . . _. . . B P _'J . . s, . . o _'I . - ; ) : c ‘i_;. o i
) o - R, P L R : _ co : o S o - o o o

o
X
3
:
B
-4
D=~ T

"'. o . . e ) . i ' . L . : Lo '.,-
t R ’ T "I-'.’: P . . A RO YRR

sl e D BB 8 . 958’ 8| 'teaes: g S P IV SR o o L e S SRR U o ol B P S SR
|j? RTE L "_ ' '-.'} o ) : ..‘r_‘lol . CUEBE-‘, L "l CoEe g 'm; 1 ¢ ' .)HFPAr' ; B T P48 L . I : o ' o c o . -. R PR . R . i - PR ) P |:=‘ R o . ) . o L TR ) - -_-’ . . . - o . o S
- .‘ . I!;J._ ’ I‘-*__-] B _‘.:i' :-:..?: J};E!‘ : g:gﬁ Lo ,;r _' I.'_' 5:'6 '} "uzA 't ) ! ot F?Bo_ : ].’.,_ : : :g ’Fﬂsﬁ - '_ Ji'. _I B K R | i l{ T C D h : ; o o R ) RN ’ i B , . . Co . . ..l. ’ L s : H el - ' T , ' _:' b - 8 o . h BRI SR ]r' F } ; . B .' : T : L. L. . |
: IR |- JORY I 4 " - ! oot 16 PaRy o ) : oo o . RE o ;s R ) e o A £ _ . SR . P o e ] _ . P . 1o ER e : S e _ - TE 12
& SEE I § O 1.1 R T O - S ,. c VTR UM o . vy ) : ot , - . . ! ‘ : : I : : ; : Shoeh T .o PRI
L . o 1Bt | PFPA. P b PS4 1 o 1 | : . : o _ . | s . T, o : O _
. o 8 - o ’ " N ° . ' ' I. l-: ' .

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



T MMededgsA Appendis A
flir . : f . I ‘ 3 N v
:E_II"I‘ = . o .: |

. r ! o , b APPENDIX A

. i I"I ‘;' 1' b I. o T _.l . . .

Al. iN"I"IiIIDUBTIDN - o : PR Packord Mm!cl 3495A Scanner, It serves s o bisic plogram-
LT Y preipg gikde which you can refer to. when deve[nping%sw\
o A 2. "This. Il}l‘ormntlnn Is pmvldul s 2 gcncrnl summRey.of - prhumms rnr the 34').5!\ qcnnmr. '

’I I 19830)% G ;:uln}ur programming mlmlqucs for the Hewleit. B i

j'l'.l'.:l V! . l!’I ';. .-J| oy h ) ' .'_.J sy |:3 - g . FI S

",{;‘I - B , o : Lo .

1|’,: I ; ‘ \ 3485A PBBBHAMWNG BIJIDE FURTHE hp MIJDEL BHSUA GAI.BI.ILATUR

':i,. ) .‘ I I._ __1 .3 |:| o . i oo o . I- ._ I. .: . '...‘ [

SR A-3 HP—IB GGMN‘AND Mﬂ{lE, DRy STAT or RBY’IE-. ..tntt'mcnls “or mmpulnt[nns. Tnhl.. A-z
L L .+ lists thc 3495A cumntnnds S _

:"':\-4,. ,'I‘he mcthnds shown rl Tnblc :\'l und exp ainedl Iu-__'.'_
 this:seclion muy be Used to put the’ liS‘—lB in the Conp
' m nd ;:pode for: addressing the’ s.akulnmr io talk ond the-

’,,- commund; nrc used when they: are to be:vonitant in the
: Emmn T mpnted wmmnnds (118 nsed when. they-ore to
I ¢ varinble, dependem upup pridr. INPUT. R[‘AD ENTER.

1

Tnbln AL, ansoA command Methods. D

1 W CMD"mmmmuIs T
| ’*‘-°’-“:';‘é"f"f? o FDHMATB "mmmml
Y 20 .00TRUT 113,10 266;

AN LI FORMATEE

b ke OUTPUT {13, m):zas co;rmmnd ,.

o [oomeuren | commend
. comManps |

e ouwuma')wnvrszas

RPN § 'WBYTE command,

- .J'_ ) WBYTE wmmond;

34954 to Jisten, and tu clear‘or yrigges thie3495A, Literal:

A, theral (:nmmnnds. .

' iy the CMD statement §f the Strng

]. ; . 3 I

b . i S _ o
. .."_NOTE." i
A WRITE statemens may -be nsed istead f;_'r' '
. 'OUTPUT except to address the calenlator to .
o talk, an'npfe 2 will not work with. WRITE
becauxe fr addrcsscs Jhc mrcu!arar {0 *mik.

'

AB, ’I’hc CMD slntemcnl blvcs tfu. Cummnml mode, scmis":

the commands, and rettms the HP=IB 10 the Dot made,

CRJLF churacters are nob sent. String verjables may be used -

arfables ROM s
Installed in the enleulator, The »256" tem gives the HP-1B

© Command mode; it may be. omitled It it has proviously
- been executed and the »512" témii (under binary format) -

or CMD bas not been exectted since then, The lust semi

~eulon In the, OUTPUT statement suppresses CR/LF, but
‘these two charzcters are fgnored 3 anyway by the 3495A in
| the Command tode, The *communds™ lemm may appesr I
" the FORMAT or OUTPUT senlement. The calenlator keys :
that give the conmands within the. :|uulc ﬁcld of eitller' -

statement gre Ilslcd in ’l‘uble-A-s

.3_.-' ! S e P
.: - . D I . . . . .I,L.: 'IL - . . o
: i_ﬂ: . - {:'_1"'1'.'_ .. P L o " ; K . '. )
Coche LT e Teble A2l Commands, : L o
o " Command - - ASCI DIO7-Di ;| Decimat | - Commants S
: ..  Selncted Device Clear isoct - EOT Q000100 . - . 4. Scanuurmﬁﬂ Be l.lmnlno .rli:' ,'I
v ackl — K - — ] With The HP-IB In The IR
R - Group Execute Trigger IGET) . BS . 0001000 8 1 Command Modé, - L
Vo loowicecieortocty - | opesoic| 0010900 | ''20 | scanmer Must Be Listening
. | My Listen Addrass IMLA) .Toble 31 .| - Table3-1 - | Tabla3-] | The HP-B MustBeln S
Y - P The Command Made To o
| " ~Unlisten Address (UNL). i/ - Pl o |63 Addsont The Sconner, L
h : oot 1, ! . . ., :
I I ' - 3 o oo .
r_.r. | ’ [ iy . H I . 1 i A-I
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. -:Appcndi?t A ' _ : :

; A?. 'lﬁumputed Bﬂ,mmand}.

C , . ' ) ’ ' . . i
~ A8, See Liters) Commands concernbig the "256™ teniy,,
Thie "eommeand® tepn dnust be i expression equal to 8

1" tdechmrl waber fn Toble A2, CRJLE are suppressed

by, the semicolon a1 the end of the OUTPUT: stulement. {In
Sy the freefield: format-(13,%)-the CRALF cheraciers ure
- initndly suppressed by the semicolon, but they will eventu-
iy be bsshed B nore than 72 chagmeters bre outpus (sontlp

¥ Guusly or not) under e Fre-field format, o [ END or -
o BTOP statement Is encountered, or if the STOP key Is

L peessed} o
- T,hh,;_s,.a.-_s_t!:!% Cummilﬂd Kw“ |

|

i [commann | KEY OR KEYS
bivenct |k “n o
Lo 'z_i_ _ . oL
v e Bog SR
.:_ k ’ ot CF o
o mekr fg i T ,
5-‘_ v - L - ) L - .
o b MeA Kay or EHIFT kvy corresponding to on
s R MLA choracter ir Toble 3+1,. with tha
o |- toltowlng axcoption: -~ )
- e | e T
I IR g i fﬁ 2 o
P | .
T il | ROM requined; eslculator prust be fn
.7+ TEXT mode, See Tominal | BOM mandal for further;

"o informoton.
ot : o

B T N
A, HP-1B DATA MODE {Teble A3),
7 A0, The methj:d%‘ Shown __'ii;!'_’l‘ able ‘A and cxlal.a[ne?:l in

this section may e used.to'put the HP-IB in the Datn -

mode and instroct the 3495A to elose and upen channels,
Literab instrudtjons are used when they are o be constant

. ta the progrmmé computed instritctions ase'used when they ©

"1 are 1o be varldble, dependent upon pnor INPUT, READ,

oo characters g
- " the QUTP

. o'f-in_strilcl[f')n's. ] A
R  NOTE

R .
U WRITE stafement may be used instend.of
T QUIPUT unless the calenlator Is addressed o
. salk in the some WRITE or related: FORMAT
< sterement, Example 2 will not ,work .with
.+ WRITE becuuse ft addresses the calculator 1o
< tafk, ; e

P

: Tdblle A4, BB_GUA Instruction Melho:h.. |

" P Mudel 3495A

AL, Uitorsl Iostictions.

. ) B ) ) . i, )
“A1Y, The “Instyuction® tesm is o liteyol string of siruc.
* tons. The CMD statement muay be used to pliernately silect

" the HP=1B Commund pnd Dato modes any.number of timnes

" necded. limired only -by-line lengths however, iU slways
| leaves e pa-!8 tn the Daga mode; 1T it Is not wonted o

+ send commands, the Copwiand mnde may be effectively -
. skipped by usiag n empry quote fleld as shown, The
512" term gives the HP=IB Date nyode; it may be omitied -

upless the FIP=IT hus been left inAhic Connnant mbde by n
* previously exectited 265" term under the binary funmal,
A —~CMD™™-- statement may be substituted for the »512"

T temn Instruction E” Js not required at the end of the
FORMAT or, OUTPUT “instructions”™ string  becuuse -

CR/LF are ninpmnt[cu_lly sent as ll_le Inlst charseters,

Table A6, :'llj_l.:t.metiuns}

.‘..

! DEGIMAL

| 10 CMD™ instructions” -
o D ]f . -,.
10 FOBMAT B, "msimetions” ‘
LITERAL '
TEnAL gl 20 OUTPUTHIBI0B12
’ 10 .OUTPUT [13,"WBYTEBIZ,
: ' Mprinietlons” ' .
, ébMﬁClTED 10 QUTPUT {13,*)WBYTE6)2,
B Repianid.  WBYTE insmiretion, P
_'stmu_"?m?‘s . WBYTE husrrucrion
! oo ) : .
| 10 FURMAT B,2F3.0
[ 0 P - ' . i
ShaNNES | 20 OUTPUT 013,10)512,
) U channel, chainel

'ENTER, STAT or RBYTE statements, or computations, ..
.+ SCRILF charucters are, sitomatically sent ns an Yexecute™ (.
~ e Dinskeuction ot the end of the QUTPUT statement: these
y be suppressed by & semicolon at the.end of-
| statement if they are not wonted at this thme; -
. but ‘see Computed Commands: concerning suppression of
~ - CR/LF under a free-feld format, See Table A-5 for the list

1 INSTRUCTION - | "ASCII CHARACTER -
‘1] Digh _ '1°9,1,234586,72.80 A48 toru B7
Spade, . B a2
Clear = - e o R <7
Execute . ¢ H corriabe Return (CRLE ' | 12,89
External Incremens | 18 - .0 DT 48
o ) o
.| Exsernal Ipcrement | B 93 4B I
On . ) Sy - ) 1 o
Fist Channat ! B 70 . !
-Lsst Channel L, 76 =
‘Boltware Increment-{ 5 ' : < S sy
| No Operatar - NUL, DEL 0,127 o
| Oetiwilter Any other chardetor } thru 326*

i _*With lprl!cedinp !kgqptfnns

- "&13. ‘Computed Inslguctiiins. _

1

. Ald. The WBYTE 512 term may be omitsed under the
.+ vonditions-deseribed fn Litera) Instructions. The Minstrue.

e
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Model 3495 S | L | Appgnu_ixf\

. -\ . - . ..' " ” "
o™ term must be w expression equal to o decimal )} 10 CMD"PU)","3BE

. " number in Table A5 : 2110 FORMAT B, "2U)"8,/36"
R (A Gomputed Chennals, ' : 20 OUTPUT (13,'0}266,612
D AG! The MS127 s muny be omitied under the condl 3 10 QuTRUT 1 MBYTE ;sawg\g;rge 63,
" tions deseribed I Litera) Instructfons, The “chunnel” teomn WBYTE BBﬂE’dJ‘{TE e ,
must be an expression cyuad to one channel number 0 ‘WBYTE 48+3,
to /79, Thice chosieieys e sent to the 3495A under an NOTE |
.. F3.0 furmast 'spncc.spnccl.dlgi;iur sgncc-{;llﬁh.dig:t.q 'l;::e _ P
: ueice §s sent for channel numbeys O through 3, ke _ - NP
:Ltzzris;qséf;:icctmf:isl‘or chunels 10 through 79, Tllus-mciilmd _ 85" Is deehnal ntmiher for ASCHF U™
A squires 30 msee more Hime per channel than the previous .
b {t{s?o methods beeouse of thepc'nnlage retunn s Iﬁw field -4) 10 F?ﬁgﬁ;ﬁﬂﬂ;;&%g;au _
... churucters that are sitomatically sent, - 20 OUTPUT {19,10/266,812,
_I?'. - 1 . . . ‘ . . .
S AT A deeade of chonme)s ey be opened by sending 6} ;g g“OnRUMT‘II' k20 %
S the ten's Shiannel digit under an F2,0 fopmol followed by an O 320136+
ST vesecute™ instruction, Dighs 0 through 7 clear deendes 0 1, 1," :_
' '_ 1 lhmpgh-?:;'digij_:gclenr.s decade 0, mnd digit 9 ceurs deeade é] N ; o | L
e " 20 FORMAT "3",F20 o
. TUURAD, EXAMPLES, Coe 30° OUTPUT 113,2005.
. '.l .*' .!-;"- ;-!. Lo .'. . . . - ' i 36 ?} Iu c”D“?U}" | . ) . » :
S F VA9, Bachoof the Following examples eluses chamel 36 .
Lo U the 'cnl:'.ulutbr' Bins talk address #U™ und the 3495A has™ - . 200 FOBML?T :i;%gma
) Tisten address )Y : | . 30 OUTPUT (13,2013,

1
et t
J.
b t ,
; L |
I:' I

a * 1 al ! :
; i
. 1 |

o 1 .r ]

. ;
e P | . J
e . 1 |, |

P ,

L y ] .
i .

;.': 3 ! |

) A
i'] . E
i..i b . "
I . -‘.'
e j
ST ;
! C |
!} ‘
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Mode 34936 j

f R 1) mrnouucnnﬂ.

B2, This inl‘um..uiml Is pnwidul bs & penesl sununmy of
' 9825A calenlator programining technlyies for the Hewleits

§

. mpPENDIXE .,

Appendix |3

Packard Mode) 3495A Sconner, 1t serves as & basie progpm-
ming guide which you can refer to when dcve!upim, 98254 -
pmgmms for (he 3495A Scunucr.

i .
[

; L ?. . . . 5 ._,.E. R o -I;" -_ k :‘ - ’ .l
i--i._.'l i i .‘.‘ o B f-a?BBR?HUBHAMMING ﬁll;lD_E.F[IFI THE Ebp-mnnﬁlp 0B26A BALGHLATDH-.;__, ;
_ B 3 l‘lP—-IB Bummand Mu:lt. . o | D6, The 9825.*\ cun send spcclnl cumnmnd stutcnwnls t
. trlgder (GET) or clenr (DCL and SUC) the 3495A In the
T M! Liteml comltlml:ls lm: ﬂlll llﬁtl'b "ll‘.‘ CMD 7-state- Cmnmand mode, The 9825)’l 5pekiﬂl le'll'lmllil Elllll-'ﬂ't"l'lts

‘I - ment s almm in Tabje, B-1, The vohmand , stutenvent -
i.: i . .r

P i eode o the 9B034A Iesface - Card (ussutied 7 hen),
CH : Cm‘ringc Returs and Line Feed ehuraciers ure not sent when
0 pethe CMD siditetent:ls executed, The commands within the

plm.cs the HP=~IB in the Copsmand mude, sends the can-,
. mands, and rcturns the BP=IB: 1o the Datn mode, The
By sclect cutde fs equired and musicorrespond to the.Sulect

ure slmwn Iu Tnbh. B. l.
B 7» HP-IB Dm Mnﬂe.

B8, Chnnnc[s are pru;,r'muncd by inslmu!uns sent while
“the BP=1B is in the Data mode. Inshreiions con besentas -
; Jiteral instrucifon blrllll,-".'h Vnrlnbh.s, or ¢hapned pumbers, -

}‘ -' & quoe field of the statement wre 'ASCIE characters corress 7 Ltera) -instrwctions -are used. when chapnel sumbers ane
pnllding to. the commanils Nisted in Toble B2, The 9825A .4 “constont> iy 0 program, Computed Msiuctions are wsed
= . _stagsmenis thy, pmduce 349*/\ cummamls am: Iisla.d W when Jranel numbers ore to be variahle, dependent on
Tnh!c M. oy _ " prior ENT, RED,’RDB, RDS Statements, or compulstlons;
S § ' The 9825A fnsnu;liun melhuds m lislcd In’ Tnhll. -4,
- an The BBZSA ls nddrcued to tnlk ntui Ihl. 3495 $ mJ J
o 3 listen by the sefect code paraeter in lllu: CMD and BB I.ilml lnstnn:tluns.
U N statcments, - Addmsslng 'vilh lltcsc stnmulcnls ls shuwu lu-._ N ' o
. 'l‘nblc B-} _ : _ \ R B 10, Thc "fnsmrc,'t‘rms" l-:rm fsnllu.-ml strim, uf illsllllu
'E'_: - . I . Bl B . ' ’ o k . B
,-=‘ S Tnble B-I B825A Command Methods. SR
iy . Literai ROM Neaded
: - 10t cmd? ’\’.‘nmmunds” e
!|'_"" Ly -\Cqmmuqu,,_ 3 1_ YT Entondnd 1[0
T T I Y T Extendd . o | 1
R N S L ‘io..wn 08 O P - Genersl . 1O
. ! -_-_"lI I B TR \ Y - fnmrmnd Frnﬁ?n&sd? S _ ;
b j"-,, R =gpuin|m -'.:o:‘:ru.:pag ,.-Grouprmum.riamr [GET) . | Extended . 1O | )
AR o) Commae PN . 1 | '
R !J._;.] o I{ vi{ Sutemisiv, ?_ . 'lO,\cl_; 71 R _-_.Dwicnﬂieur b [IDCLI . Enlundnd | Ao
ST A (EIE R I (1 [ R - Beleeted Devles Clear - 1SDE) ! Enlendzd_ : 1fQ
k Y K L K R o -
. ' 5 T i :,'_"- | : l..,' !':. C S . :. * 'l b .' i . .E .'l’.
Dol e Tahle B2, Commands, . o
15 Command 30t { « ASCHN: -] DIO7-DWON, |, Oecimit | | . Comments. - .| 7
-l Setected Device Cior 1500) - | .EOT. |. ‘oocoteo: | . 4, 'sﬁh'»i.'ér Must Be umm
R — e T Tae T | With The WPIBInThe: | . o
: ._qr:!up_E;s;ui_nTrlgget_ !GIET' 1S . ,.ICIQOIOCI_Q C8 1] Comminy Mege, - = e
| evlee cinar toor) soed’ 't oommwo |0 20, ¢ | SconperMust BeLhsteping. ] -
LMy Listan Address (MLAF & |, Table 3.1 |, Teble3-1 © | Table 3-). ;he gP-IB MusthlnT e -
B I TS LS DR S O e he Command Mode To ¢ | - L
| Unbistey Address UNLY 0 0 08 g '9.’1‘_‘_”1_ ' ,53: - | Adidrdss The Seanner, -
H " . '\]_‘bb -III , H ‘:?: [ Tl I: : : L ] : |::_
1 5 T i oo O . Bk
: ST L ; y et
. ; ghboo o v o N XN 1 : !
ot 1 i ! 1 ‘: . b . :
AT B Y B L | ,,-.-J\I o PR .J' ';-;-';!. fl o
e .::.“‘ o __‘: :-'_-'.-:.J,,_‘ S _."Iri-,"' .l.__ .'k’.\" i N A
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Appandis B
Tablo B-3, BB26A Command Statemants,
Curninund Slatetents .
. sbe’ ar 708
b et | wmwe o F00
: ' s C
S A~ G I A
T 'mea Key Gotesponding to
- - o MLA In.Tuble 3.1,
SR Y TS I

ﬁ-l')IIS,.TII&_CMD'HH[QI]ICIIII lwns's leaves the HP-IB in the
Data mivde. The empty tiunlc fed effectively skips the

Commund mode, A9 “E™ Instruction is required ot the end

of the Btera) string in the CMD statement to exeeute the -

instructions, The WRT statement outomatieally -sends o
Carrfoge Retumn. N : :

B11, Camputed Instructions.

B-12,- The Tast two tights of the seleet code juay be mmitied
3f the sernner s abrendy mildressed o listen. The 71s neces-
sary as deserfbed befure, The Mstrucrion ten nust ben an
expression equal o the degimal value o the appropriate
‘insteuction In Table B-5, - - T

B13. Computed Channels,

B-14, The Jast two digits of the select yode Ry be omits
ted 3F theiscanner is plready addressed 10 listen. The chanmnel
‘teny must e an’eXpression equil t one channel number 0

to 79, The Tormat specificution is pecessory. This method

amomatiestly sends Coprfage «Retum “und” Line' Feed -

chareters, 0

15, A decede of cl;hmw\; Wiy he upened by sending the

tep’s chatmel digit under nn £2,0 formut Tollowdd by m -

1 L

soxgente’ fnstruction, The digh 8 clears deende Oy and the
dight'9 clears decade ! R

B-16." Elamples. |
517, Each pf the, Following examples ¢loses
“listen nddress )", '

: i

i

1).30¢ cmd 7, "P0)", "36E" : Literal Instruction.

1

Mode) 3495A

Table B-6, Instyuctions,

3

chenne) 36 4
“the caleulator has btk address PU ond the 3495A hus

" Table B4, 8826A Instruction Methods,

INSTRUCTION ASCI| CHARACTER DECIMAL
Plglt - 9,1,28456,788 AR thru 57
Gpace 5P . ' n '
Clear c ) &7 .
Enecute : Catriege Rewurn (CR), E 13,60
Externol Increment | 19 . . 7 4B
1 olf .
Extepnol Increment | 1 : 7 48
On - _ ' .
‘First Channel - F 70
Last Channel L : ' ]
Softwore Increment:| B - #3
No Operalor NUL, DEL - 0, 127 :
A Relimiter Any other chapacter ¥ thni 126*

“Wih preceding exceptions

1

2) 10: wrt 709, 36" Literal Instruction, ©
3) 10: - wib 741; 4843, 4B+6  Computed Instructioh,
a) 10 tmi30 Computed Ghanrel,
20; wn 7@9,_35 : . :
B 10 fmi 3", 120 Computed Channa);
200 wit700,6 _ b
6} 10: fmt2f20 Computed Chosnel.
20: Wit708,3,6 o
2 . T 1 . .I‘I

T |

B8, The following progron eyles throlgh channels 1 0 "

Cthrotgh. 79, The PO Instrieetion clears the praviously
 eluséd channel Lefore closing the new ehannel (breaks
* beforempke seprencing). Steps o ke A nieusurement and '
sture the dity weld normally oecir helweon Steps 20and |
30, e R .

1 . ' : :

10 far X =010 78 L
SOy I3 0wt 709, YCX
40, - next X : S
40: emd - X
B-19, To cheek channel velays, b Tiown voltuge cond be
upplied to every channel (upess epminals) wnd o de voltige

~reading taken on"ich ehannel. Resistive or open relays can
- be deterimined Trom (he stored sembings, L

o | : -, | ROM Neoried | '
\ o L _ Lireral . 10: :l'm_i_?. U, '_','ns;mcifuns” ,, Extanded o
R ’ . '.-. Insiructions 10; wrt 709, “nstructions” - | Generat Wo _
L | Compyted . | 10: wib. 709, iqsrr:g:ifuh,‘ insinee an G-e_nernl,- wol| Co
SR Instructions, ; i SR . _ : S
-Computed : 10 bt 2§3.0- _ I E o _
Chanhals . ort . - S :
20: wrt 708, Chunne), Chunnel - Genutral HO
C iy ' ' r. .i . |
. . o Ly
Sy N . | : '
A - N

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




" m, nnmrdqﬂnluom nlmpdy»mn ”m .wnamlr. _‘
nqqr nnvlrommqtu Muld L I :

An-mtmnmwhmtluambkmbm-
) Hcpm unﬂqnd- per: hour
- ltﬂ'cfhou_l_h‘ * 0

MMMln'ulmnrrﬂnlwhunthumhhnmm- e
perature  vasjen  more: than!, 1, degres seentigiade par hour: -
'-"(rh 1'0ﬂw Mmm :pln-li lgnhp mnﬁguﬂ. pnr hour a
LG, T e

. | 'lﬁ I-!. Tin (] murc'nun nt slong mmlnlln from ..
M:mvﬁprmhdmudf tIJ.ubluluuvmalmdv
wonﬂvbcmdlnmm»i. ;

.\.-;

! ﬁonl m lnclonr irimll-d gccurdtng tothi iol

B “3' ’ II” : 'I. '“ ; P
.._,..:ummﬁ-mnmm R

0,2, 8iat 1o Bcht'| * wClore Ad

.T . The 0'07..\lhnl D|01 rlptlllntlﬁons fot ASCII
h “' ”‘*'"  cheyacters are out of uqum lnd -heuh! tu:

01001 H
0101000
0101001
0101010

M mmmt Mdm”E”tothﬁndof :hl-’:"
"l?mr.anformw[mmnm Itnhou then be :
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Tim {-I':_:;t}i:__' Lot ,_;,___\ -
; ',E . B :

L y part nu i age B leh " Th. column # Iving: lo ﬂu Ainnrhhlm ltlp ;Y

bar' Lﬂ:gxbuh. W'ﬁu«”'u’.?.'m lﬂp‘;rr:nsunﬂb:% _mnp';m four tlrnn'; thould l:-nb’:hm d Lo Vv

; ”::L'ﬁm' n Ill! -lnumlm "” ‘. ga;:.o 'l;‘i:hl-!hblhtnh- hp- 3465A DvM md luhmtuu llm

col e p. PV gocboom T N

Rgwrs 1511, lowumnllanndn Mcmr 3 TR s

"r.:ntla:'nm ﬁmm Chlmilombulgnlﬂlm-tn- - 4-|.mm. Chlnnlllanlwnllctm]tch Imm..DPDT "y
,-:rlnhtln this drawing, » - L mmg‘ é}l‘ggsl- 8101-1238) 't a3 " position . nwl:a:n LAY
: MNIIMF the nd"' ators an P13, 'plndo-lnnmn R h -
ppRly tloning of ,Don‘t confuse these . - Pageibtl, 4 Thﬂvldnn :nmmmau Optlonoci huchan-’ [

with ﬂ%ﬁﬁﬁdmm lm?n:mon thn u"f{’a'"mpé'm- Sk n':ﬁmmd Inmm.mcomntwlrlna Iuhcvin ln Flgurob:‘ b

-mestars {bath P13 and J)4l;

vl

' m_m componlmlocmuohownmm L

B Tible TR pavs Miseber In
»"um.‘ ding umrmwu nm

T

1 High'te-ow clplciu

) the Option GO
the channelclosed to b;

Poge 7-& l.: Fipl'l TCIL Renumber e hwl;lld- ptnl nh P21 ﬁ on DVM Input, only ane type IHigh, Low, Guard;. "A”, or! 'B"] ofre-"" N

s damun
8 089B-prefix fathey thin &,

l,ﬂprlll-l. The 8 pashinn Rnlly Selact lwltch is ted to the "1
nyn e erpckcd in any, given pui on, b

B ‘=3'mn|,nmu T DG Noll Volmatr i o 80 ighrsndsow y
.. common termin ilﬂntlonlotl'l ooa,noq..oos) an'A”lnd”B"j_, '
t-rmlinlla tOp 002), : ..

b hp m .ch-n thnnhvmlwlu:h lrcmnDPDT'r_:_’é-:-
= awitsh 1) “i-hp-. 3!01 IRGBD w i, polllion lWllch !]h-’,ﬁr
i-hp- am]-mm. - . PR

: lllu » Dlim the nmnnco: gy ﬂu pmpcr vnlun lor R Jn e
s lhown In Tohiu Mi i _ 3

% Add this nnnimr "Do nat mt chmntl » nn. Opllons Lo
- or. 0G5 llnu thlt ehnnnﬂ eoﬂuinn ) ﬂ'llrmlllnr 'l"!ﬂ'.i_' PR
Hl-nh-m-l.nw. AT g :

. o YR 1"

Plpﬂ.ﬂllrlu. TinDMMloundlnﬁulut-upmmlm ni- e
;.00 the. change and medsure: mndu of thl HIGH BESIB‘M GE 5
Mmﬂmdmvhdlluldii denirad, - e

Poge 48, Paraigighi 420, Madlfy m-romlon oo:’mghpm-i.ow-,-.:."
Eiupocltljco mdﬂu nwllh thlchnnnel cluud to bc: et

mﬂl. WMn ma uplclunu mmuni'mml o
%ﬂﬁu Inad lengths to the m“u?nmm tarminals; Becauss ol' ;
i diffmml in-the options, the capaciience specifications are.

(derived mrncwhu dlffmptlv for nch and uhou bn chnclud "

-k

hi 223

1| N
-5 -ws l_- - P

@ ‘ N whlﬁhii A |

E': -ms . ‘o
@ o

)

)

Artisan Technology Group - Quality Instrumentation ..

Gl lle eIl |

. Guaranteed | (888) 88-SOURCE | www.artisantg.com



Fage B o! 31
! o

hp M-ll. Thl mw HOM 'MU‘IB l-hp- !810-08“} mllm tho
s nludnohrg&mm-hp-mmusmmm-l nuuborll#!uoone :
‘. and mbovs, sty W ,_.'J

”-’mm ML, Thlpmnhmbyrufmlndlclﬁnllmlllnouo-o A
' lz par. ch’;npnn lnd the pnrt nnmhm lnr L) ll 0170-1 100y

DAL 034888107 s a package of 29 tested nmw channt.;._' E
i ?h-wtnmnh-rol oh individus resd ls 0480-1166,. S

< Poga TET, BA Yont The jumpers whlnh rmm In npuwi '.n lm- :
mmsum‘ﬁ'fn,m_ R ,,

HE [REA . T L

M m;m. l‘illrc 7-M. Tl'- lumn whleh rnunt be npmd to L

nt GAS and reinstatied wienwards are 3 » J10, the clock -

_ lor SAL; cunﬂnurnlun 1.should be set for # poritive sdge, M an..

.+ - Incotrect -+ 6 V signature (s obialrwd for BA) and the tet cqnﬂgu. L
“ration Is'correct, GO 10 the point in the flowehart labeled: ¥Begly -

:;Antuu et Hnutim " 10 chack vl» ROM and pmdqmr circtlitry. M

; l'-p i, ml- m. chm. thc Yart numblr of’ A8U12 o
1 03485.62807 [NANOPROCESSOR, ASSY), the corml plddt:l S
. visiue of ano ll Juded with this it 1o simplify service, Also,
part HOM,ABIHO,!I‘IMB-'IIH TheMinpst -
;-numborfofm.ua s,mi,uu,uu.bu.me,un,-nduw
‘-hould be LS. urlu TIURoR LB L

h.l mm—#u. Thl tlnnmm !or ABU? ln BAn Cenﬂgumlon !
Ihmhwmctv forphnmdw.TMmmﬂqnnmlm;_'__-:

664, Massar o High-boHih
c,‘F:c'!'jm-r:mt Lds:l-.wmtlls W’iﬁ. clmd. 'Mlnum " th' nhln

wurmln-

1 !

7 Cyan 03, M.;d.l from W ﬁu,g,. fikd
| ww ch:nmf: J,TE Inﬁ' 3::::: M-mr-u:i

¥

#37. By ;*Romon thc TFJGGEH. AUTO cM»
auhnn romaus I thix step a3 they.do rat apply td the

:"llgmtum nhould llm bc chbnnld If ﬂn lim blnck nn Pm ‘ 8 -

TES e L e
" ! . | The lacstion ini T lhohld b- nhanutd lnﬂ .n 2 .dd.a h. thawn

Iy ) i ) bnlow; - . _
211 The: EABBA aaryice kit |l no Iohgq avdllblm Hawsver, a ’ '

j mommqﬁtﬂe y ne pﬁnmuufwutv{ucmhe!und nthicw-
dition of Service No mm-m . l

- e i : o . . ..
Tb' P'ﬂdlﬂu lln iot R!ﬂ' lhould hw.tho -BV lnd ~2 V pm
WWP“M __,t“”!dwmltlclndinunp;mlmtobo:
5. mn"n?s?lo U RIERE i Tt
27 649 0Bab-4460 T
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i T. ‘t-

Warden: Msﬁ- und ngarlto mit ungunhirmtan
verwendet, so-[st vom, Batreiber: sicherzustellan,”
‘Batri bnbadingungun nn uiner Gmndstﬁcklgronu uin

,nlrtif

aml l uwnmi

This:is: that: the nqulpmant il -

8in iccordnnco wlth the Redio Interferance chuiramants of Directive FTZ 1048}84. Tha Ger-, 5
‘ ,;lelpost wu notified ¢
13 or_ co;npl -ncu ‘with

! t- Equlpmnnt-
ureMents o apen '}lt-tjph, the user,
nte ounu-‘l.fmm ore/ atiil rnot ot tho

_l.rmlt wln! bnchnin]nt\dn# d Gllﬂq?lit;m;"’ Y we 3:._53 SREILINEN , ;s
_n llbmlmﬂmmung mit r{qn Bo?timmlmgln on Poutyu;fﬂgung 1046184 iunkuntitdrt lat. SRRTLER (&
rDLmlch-n Bundntra wur&a des Invnrkel 'rbrlnunndlaus Gariitu[&vmml unaculgt und’ .
d 'a,rghgigung 2 rﬂfppg‘ dar slrla 8 fEInh-ltung dnr Butlmmunaen 0"19"‘3“"“' co
l ;. - - l ql;

Knmln undfnder In omncn MOﬂﬂUfbll-lt!n e
dag_dle Funk-Enuturbnﬁmmungan unter
gohnltan wardcn. R o

~HP 3495A

ot this squipment was put into c\rculatlon._tha rleht ‘o chuuk
euqulmmupuwl qranted, . - G R L

unscmmd cahlu andfor uml fnr ol :

I

oporatesl wlth'
hn to assure thet' undar opmtlno oondhlonl the Hndio

horder of-his prer
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




