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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.

Agilent Technologies


http://www.agilent.com/�

AND SERVICE MANUAIL

OPERATING

LOGGING MULTIMETER
: 3467A

T L IR (Y ",

,. ";‘.-'7.‘;."]!‘; [t ‘.'11'.!'*......1“
iBaR EEOOOED.
Taerk 5-.M s

-
o .
Al ¢

’ ';‘.i_.’

L ey

d B i ? .

! s{;l, ‘§ - b f.'.li

T YT R R R

P f

gt 1)

ﬂ

HEWLETTj PACKARD




-\l

OPERATIING AND SERVICE MANUAL

3467A
LOGGING MULTIMETER

serinl Numbers IBZLAODLE pid Ahose
Revision A

IMPORTANT NOTICE

This leose Jeal mapual does not normally require a
change sheet, AlUmajor change information has been
integrated fmto the maoual by page reviston, In cnses
wliere only minor changes are required, a change sheet
muy be supplied,

I the Serinl Nuwpber of your instrument is lower than
the ane on this title page, the mapual conrains revisions
that do pot apply o your istroment, Manual chinges
informmtion given [y the manual adapts it to earlier in-
struments,

Where practical, manual changes Information is in-
tegrated into the test, parts list and schemaie diagriams,
Munnal changes are depoted by & delta sign, An open
debtn () or lettered delta () on i given page, refers to
the corresponding  backdating note on that  pape,
Muanuad changes not integrated into the manuwal are
denoted by & pumbered delis (A1) which refers o the
carresponding chance in the manual ehapges section
(Section 1X),

WARNING

To help minimize the possihifity af electrical fire or
shack hazards, do not expose this instrument 1o
rain or excessive moisiire. '

Munual Part No, 03467-90000
(Complete Manual Including Bindee)
Microtichie Part No. 03467-90050

i

Copyright Hewlett-Packurd Comp:;n_\' 1978
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SAFETY '

Inis product oy hvw} designed aned tesied aeawding 1o Imernationat Safety Re-
guirenrents, To ensure safe operation aid o keep the product safe, the information, cain-
tions, and warnings in (s mannd st he heedvd, Refor 1o Section 1 for general sufery
consideraiions applicable o this produet,

CERTIFICATION

Hewletr-Packard Company certifios that this product met its published specifications at
the time of shipment from the factory. Hewler-Packard furiher ceriifies thar ity calibra-
ton measnurentents are tbaceahle to the United States National Bureaw of Standurds, to the
extent aftowed by the Burean's calibration facility, and 10 the calibration fucilities of other
brornarional Standards Greanizotion members,

WARRANTY '

This Hewler-Packard product is warranted against defects in marerial and workmanship.for o period of ane year
from date of shipment, except that in the case of certain components listed in Seetion | ol this mannul, the warrany
shall be for the specified perfod, Doring the warraniy perfod, Hewlen-Packard Compuny will, at its option, chher
repair or replace produets which prove to be defective,

For swirranty service or repair, this produet must be returned w a service fuctlity designated by -ip-. However, wir
ranty service for products installed by -lip- ane certain other produets designated by -hp- will be performed wr Boyer's
Factlity at no charge within the -hp- service travel areit, Owside -hp- service travel arens, warranty seevice will be per-
formed at Bayer’s facility only upon -hp's- prior agreement disd Buyer shal) pay -hp's- round trip iravel expenses,

For produets returned to -hp- Tor warranty service, Buyer shall prepay shipping charges 1o -hp- and -hp- shall pay
shipping ehiarges to retarn the produet 1o Boayer, However, Beyer shal) pay all shipping charges, duties, and tases for
products petwrned 1 -hp- From another conntry, .

LIMITATION OF WARRANTY

The Joregoing warranty shull not apply o defeets resnliing from improper or inadequate nraintenance by Buver,
Buyer-sipplied software or intecinebig, unacihorized moditication or misuse, operittion omside of th environmental
specilications for the produet, or baproper site prepitrstion or muintenance,

NO- OTHER  WARRANTY IS ENPRESSED ORIMPLIED, HEWLETUV-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVYE REMEDIES .
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES, \Hli\\’l,li'l"l'-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, QR CONSE.
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY,
ANSISTANCE \\

Produer maimtenance agreentonts aind oflier cistomer assistanee agreemionty vee avadabie
Jor Hewlerr-Packard products,

CFor any assistance, comtact your moarest Howlet-Packard Sales and Service Office, \
Addedrosses are provided at the hack of this manual, \
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© | SAFETY SUMMARY

. | !
The fallowing gencral salaty precautions must he observed du.ing all phoses of npnratiun, service, and rapair of this
instrument. Fallu:e ta camply with these precantions or with specific wurnings elsewhere in this maneal vielates
safoty standonis of dosipn, manufacture, and intended use of: the Instrument, Hewlett-Packerd Company assumes ny
liabllity for the custamer's failurs to comply with thesa requirements,

GROUND THE INSTRUMENT.

To minimize shock hazaord, the instrument chassis and cabinet must be connected to an alecrical
ground, The Instrument Is equipped with a three-conductor ac power coble, The power cable
must elther be plugged into an approved three-contact electrica! outlet or used with a three-
contact to twa-contact adapter with the grounding wire {green) fin.)lv connected to an electrical
ground (satety ground} at the power outlet, The power jack and mi ting plug of the power cable
maet International Electrotechnical Commisston (IEC) safety stand 3rds,

- DO NOT OPERATE IN AN EXPLOSIVE MMUSPHEHE.
. D9 not operate the instrumerni in the presence of Hammable gases or fumes. Opcrat]on of any
elactrical Instrument in such an environment constitutes a definite tafety hazard,
.

KEEP AWAY FROM LIVE CIRCUITS, =

Operating personnel must not remove Instrument covers. Component replacenient and internal
adjusiments must be made by qualified maintenance personnel, Do nol replace components

with power cahle connected. Under certain conditions, dangerous volteges may exist aven with
o the power cable removed. To avoid injuries, always disconnect powe* and discharge circuits
before touching tham.

DO NOT SERVICE OB ADJUST ALONE.

Do not attempt internal service or adjustment unlcsb anothar person, capnbln of rendering first
aid and resuscitation, Is present,

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional harards, dv not install substitute parts or per-
form any unauthorized modification to the instrument, Return the Instrument to o Hewlett-
' Packard Sales and Service Office for service and repair to ensure that safety features are m.oin-
tained.

DANGEROUS PROCEDURE WARNINGS,

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained In the warnings must be followed,

| WARNING l

g Dangerous voltages, capable of cousing death, are present in this instrument. Use ex-
. treme caution when handling, testing, and adjusting.
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Ganeral Definitions of Safety Symbols Used On Equipment i

A\

WARNING

A~

CAUTION

Pt i,

Instruetion manual symhnl: the produet will be marked mth th[
symhol when it §s necessary for the user to refer to the inatructwn
manual in order to protect against damoge to the instrument, ’

Indicates dangerous voltage (terminals fed from the interior 'nyl
voltage exeeeding 1000 volts must be so marked),

Protective conductor terminal, For protection ngainst electrien
shoek in cose of a fault, Used with field wiring terminals to indi-
eate the terminal which must be connected to ground hefore |
operating ogiipment, : |

Low-nolse or nofseless, clean ground (earth) terminal, Used l'n.\ql o
signad common, ns well as providing protection ngainst ulm'lriml.'!
shock in ease of o foult, A terminal marked with this symho) nmst 1
be connected to grownd in the manner deserihed in the insmllatlun ‘
(operating) munual, and hefore opersting the equipment,

I'rame or chossis terminal, A connection to the frame (chassis) of
the cquipment which normally ineludes all exposed metal strae-
tures,

Alternating current ( power line),

Direct current (power line).

Alternatingg or direet current (power line),

The WARNING sign denotes n hazard, [t calls nttention to » pro-
cedure, practice, or the like, which, if not correetly performed or
ndhered to, could rosult « personal injury,

The CAUTION sign denotes o hazard, 1t calls attention to an op@
erating procedure, practice, or the like, which il not vorrectly

perfornied or ndhered to, eould result in damage to or destruction
of part or all of the product,
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SECTION |
GENERAL INFORMATION

1-2, This sectfon contains general information copeerning the Hewlet-Packard Model
3M6TA Loging Multimeter. Included are ap instrinment deseription, specifleations, sup-
plemental charncteristics, instrument and manun) identification, option and accessory
Jdeserfprions, safety considerations, and some discussion on how to obtain further informn-
tion on this versatile Instrument,

1.3, DESCRIPTION.

-4, The Hewlett-Packard Model 3467A §s o versatile 4 channel, 414 digit, 4 function, prim- |

maal and/or autamatic mensurement logghig on any combination of input <hannels, An
intdrpal pacer-timer serves to inftate measurements and s presettable using the i:mrumums

manual eniry feutore, (

|

in'F\ mudthneter, The 3467A (referred w as LOGGING MULTIMETER) can e used Tor

1.6, FUNCTIONS, :

-6, The Lopging Multhmeter Punctions  Include DCY, ACY, OFHMS, and
TEMPERATURE in both independent and math referenced modes, A unigue “NMIN''
mode allows for tempertatore measuremptits on Channels 1 oand 2, and DOV, ACY, or
OHMS measurements on Channels syail 4, Temperature measurements uthlize an external
thermistor of the following 1ype:

ip- 08370164 -/
b, YSI 44007 g
¢, Fenwal UUA 3511
d, OMEGA UUA 3513

¢, oF equivalent

1-7. RENGES, |

I-8, Ranging is wutomatie with a STEP pushbutton or up ranging and n HOLID pushbiutton
for range holding, A 1V, pushbutton is provided Iur DCY and kL zuming ol up to 2mV
and 208 respectively on any nput channel,

1.8, SCANNER,

1-10.- A four chappel seapper muftiplexes inputs one-at-g-thne 1o the Logging Multimeter
measurement ciresitry, Al four fiput pdir\ are tlonting and scanning oceurs in « breuk-
before-mike seqguence.

Rev, A
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General Information Model J467A

1111, PRINTER,

E-120 A 16 charseter/line thermal printer provides hard-copy ol mensurement results und .
elapsed thme, Printing can be both manually and tmer nitisted, A Twll roll of thermal paper

provides npproximately 5500 lines of printing approximately 24 hours ol continuous print-

ing)

117, SWITCH-SELECTABLE FEATURES,
1.18. Sclectable °C + °F Temperature Units,

119, Temperature units are switch selectable between *C or °F, The Loggihe Multimeter Is
shippued from the factory whth °C wilts selected, Service wained personnel may refer to
Seetfon VI, "INTERNAL SWITCH SETTINGS" for information required to modify
this,

1:20, Selectah'e "Data” » "Text” Printe\ Character Oriontation,

1-21. Printer character orfentntion is switeh selectable between “DATA™ or “TEXT"
mode farmate, “DATA mode printing §s convenlent for reading mensurement results from
the printer without removing the pe, 'F.‘T[-ZX'I"’ made printing is convenient for performing
long Topging sequences with numerows messurements. The Logging Multhmerer is shipped
From the Tetory with “DATA" printer character orfenintion selecied, Refer to Section 11,
"PRINTER CHARACTER ORIENTATION,” Tor Turther explundtion of the relative
merits of “DATA and “TEN'T" charneter orfentations along with o sample of each, Ser-
vice trained personnel may refer 1o h:ccli011 VI, "INTERNAL SWITCH SETTINGS" for ‘
" information required to modify the Iprinlcr character orieptation,

1

1-22, SPEGIFICATICNS, _ Y

i [ |
1-23, Specifications are purformum‘:\ characteristics which are warranted, The specificn- “-
tions for the -hp- Mode] 3467A Luggi&;g Mubtimeter are listed in Table 1-1, These specificn- :
tions provide the standards or Jimits to which the Logging Multimeter can be tested, Any ‘ |
chnges Iu these specilieations due to manufacturing changes, design, or traceability 1o the ‘
Natjonal Bureau of Standards will be covered in o manual change supplement o1 revised
manual pages, These specifications sypercede any previously published,

1.2, INSTRUMENT AND MANUAL IDENTIFICATION.

!
1-25, Hewlew-Packard nses n two-sedtion serial number, The first section (prefis) Identifies
a serbes of instruments, ‘The last section (suftix) idemifies n partiewlar instrament within the
series, A letter between the prefix and the suffix Kdentifies the couniry in which the instri-
ment was manufuctured, “The manual §s kept up-to-dite o all times by means of a chapge
= sheet which s supplied with the manwal, I the serlal number of your instrument differs from
the ane on the titke page of this manual, refer to the change sheet supplied with the manual,

1-26, OPTIONS,

1-27, The optlons nvailable for the Logging Multhneter are:

Optioa 908 Rack Flange Kit | . ‘
Option 410 . Additional Operating and Serviee Manual




Model JM6TA

General Informution

. Table 1-1, Spacifications,

DC VOLTMETER

Ranye Maximim Readipg

Hmy [TRIEUITY

0my [T TR

IR [IETUTERY

LAY [ TUIRY)

Juh Y PRy

AV Mgy

Muxbmum Jopiz’ = 350V tom sy b 1o qreand
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Sopaftiving: 3 gV on w iV enge
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Zern Adbuskinent, Frovt panel prushbution compnstes
s b+ mM et Tar each canne)
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wlniiment}

Hanpe 0% of Rewding + Number of Cottnis)
20 my Hon v o
AUV ik + 2

VT 2000 360\ ont v 1
Tempernture Coellicient: 10~ tn Pyt 287t W C)
t AHRERY of poading « D 3h counts) “C
Input Resiatisncer 10 MIE & 56 on all panges
Hormal Mode Bejeetion: > 00 A5 at 60 o Hy o« 0,
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> A0 ko0 gy w0,
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AC) :
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hi} oL e 3
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ML oy o+ )
UM I e )

Temperature Cuelliclent

Range (0°C 1y BRRC, 28°C 1 H0°C)
SO0 e O o el ¢ ) count R
RIP =M 20002 o) readig b ] couny S0
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Openy Chreult Voltage; < bV
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< 11 secomts toowithn | count of finad value an
one pange Add 8 seonnds bor each range changw

. DIODE TEST

Function: kil w

Honge: Zki

Current Sourcet ImA £ 4%

Diode Vnltage Deap Displayed In Volts: 19999 valts
masimun megsurable voltage
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Tahle 1+1, Spacifications (Cont'd),

i
!
 AC VOLTMETER FOUR-CHANNEL SCANNER e
i 1
EOASS Converterr Drue BMS Rospsoridneg aind colid atind i Fupw: One 2 e Jow thernngt by et telay peg s hannd
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; 2:) Y TOITRY ‘ volte AC yolts, o pesistanee oi channels 3 anig
' ITINRY UILIR O ) e .tl“-r e il
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Model MOTA - v Genernl Infonmmion

1.28, ACCESSORIES SUPPLIED,

0 1-29, The standard necessorfes supplivd with your Lopeing Multimeler are;

l“hcnnuf IPrinter Paper {1 roll)

o Thermbstor (1) _

Operating and Service Manual (1) | \
Operating Mayual (1) ;

Extender Doards (2) S ' v
AC Power Cable (1) o
Spare Clannel Input Iuses (2)
Alernate Line Fuses (2)

i

: 1.30; ACCESSORIES AVAILABLE.

. The nucsmric available for use with the 1. n&inu Mullimukcr ares

}

ACC L'SR'}RY ()RD[;R
i . . ' !
- Buil Handle Kit - S061-2003
’ Rear Stapdof? Feet und Power Cord hp- J4416A |
' _ Wrap Kit . 1 .
1 Rack Mounting Kit ' hp- 5061-0060
. Additional ‘Thermal Printer Paper (6 rolls)| -hp- h"()-}S;\
‘ - 1 Addigional Thermistors (4) 4 hp- dad 1A
' ) Additonal Operating & Service Manual (1)} -hp- 03467-90000
- Additional Operating Mamal =I'p- 03467-90001 |
Addivonal Extender Board: (1), , -hp- 5060-0049
Additionnl AC Power Cable u_S =hp- 8!2()-!34'!*
Additional Channel Input Fu.sri' (1) -hp- o 2110-0093
b

J
1:32. SAFETY CONSIDERATIONS. I"
| 31. The Logging Multimerer Is a snl‘ctyuiuss I instrument (provided with a protective

cirth Lerminal), The i instrument dud manual Should be reviewed for safery symools and in-
:siruu ons before operation,, \

; ;1.34, SUBJECT [NDEX,

lhis mdc\ when information on a particular subjcu matter is desred

/ ' o I "‘ ‘ :f]

l
1 35.,] This monua LOllhliIIb tn dlnll{lbl.ll nl subject Index foeated in A|[u.ndix A, Reler to

] . I'Sf’l'(’




Madel J67A

SECTION li
INSTALLATION
2:1, INTRODUCTION,

2-2, This section contains information apd instructions for the installnton and shipping of
the Logging Multimeter, Included are initial inspeetion procedures, power and grounding
requirements, environmental information, instrument moupting information, thermal paper
installation nstructfons, and instrietion for repucking the instrument Tor shipment.,

2.3, INITIAL INSPECTION,

2-4. This Instrument was carefully inspected both mechinically and electrically before ship-
ment, It should be free of mars or seratches and in perfect electrieal order upon receipt, The
paper well should contain o rolf of -hp- thermal puper, Basic operation eun be checked using
the operator’s cheehs nt the end of Seetion HEL I there Bs damage or deficlency, see the
warranty inside the front of this mnanual,

2:5. POWER REQUIREMENTS,

2-6, The Logeing Multhmerer requires o power source of W0, 120, 220, or 240 Vaue,
+ 5% - 10%, 48 to 440 Hz single phase. Power consumption s less than 25 watts,

2.7, PONER CORDS AND RECEPTACLES,

2-8, Figure 2-1 illustrates the plug cap configuratjons that are available 1o provide e power
to the Logging Multimeter. The -hp- part number shown directly below ench plug cap draw.
ing is the part number for the power cord set equipped with the approprinte mating pluy for
that receptacle, The appropriate power cord should he provided with each instrament.
However, if o different power cord set is required, nouly the nearest -hp- Sales and Service
Office and 1 replacement cord will be provided,

NOTIE

Check local efectrical cades for proper plug (ariachiment cap selee-
rion in your area,

2.9, GROUNDING REAQUIREMENT,

2-10. To protect operating personnel, the National Eleetrical Manufacturers’ Association
(NF* 1A} recommends that the instrument cabinet be grounded, The -hp- Model 3467A
Logeing Multimeter s equipped with a three-conductor power cable which, when plugged
into an appropriate recepracle, grounds the instrument,

2-11. To preserve the protection feature when operating from u two-contact outlet, use
three-prong adaptor and conneet the green pigtail on the adaptor to power line ground.

Installation

2-1



Instnllation

Muodel JM67A
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2:13. Temperature,

Figure 2.1. Power Receptacius,

2-12, ENVIRONWMENTAL REQUIREMENTS,

Qperating Temperatire

Storage Temperattre Without

Thermal Paper

Storape Temperature With

Thermal Paper

Thermal Paper Storage

Tempernture

Humlidity Without Thermal Paper

Humlidity With Thermal Paper

~40°C to

S0°C 1o

070 10

0°C o+ 50°C C+32°F o+ 1220])

‘ WARNING I

To help minimize the possibility of electrical fire or shock hazards,
el hor expose this instronent 1o rain or excess Woistiire,

+A5EC (A0 o 4 1Y)

+ 3000 (HF 1o 1 957F)

FIOCC T o 1951

+ 15°C o +40°C @& 95% RII

+ 15°C 1o+ 30°C @ 60" RH

2-15, Thernul Paper, To preserve and prolopg your thermal paper, pvoid exposure to ex-
cessive hemibdity or heat, 1o aeetone, ammonin or other orgaiic compomds, or 1o excessive
direct stnlight or artificial light sourees, Store spare paper b o box or other approprinte cop-

taiper, Printed tapes from the Logging Multimeter will lnst 30 days or more without fnding it

properly handled and stored,

g i A e e e
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Moade) 3467A Installation '

Use only Hewler-Packard thermal paper with Part: Numnber
BIMSA 10 aveld danage 1o the Lagging Multimeter prinier
ussembly,

2:16, INSTRUMENT MOUNTING,

2-17, The Loggng Muttimeter by shipped with plastie feet and tit stand rendy Jor use as a
beneh instrament, For additional inlsrmation regarding mounting ueeessories, refer 1o the
Hewlett-Packard entnlog,

2-18, Rack-Mounting.

2-19, The Logging Multimeter eabinet §s ap -hp- sysiem 11 half-rack widith module gnd can
be rack-mounted using the rack-mount accessory (5061-0060) provided that sufliefent rear
support Is available, Additional informution on rack mounting is provided with the ae-
cepsory,

2-20, REPLACING PAPER,
To replace the paper roll in your Logging Multimeter proceed as follows:
| |

' a, Open the paper well door and remove the emply core,

! b, Before inserting the new roll of puper into the Logging Multhueter, discard the Tirst
e to ensure that no gloe, tape, or other foreign matter in on the paper,

¢, Cut or terr the edge of the paper 1o provide a clean, smooth edpe,

d. Temporarily place the paper roll into
the paper well door and guide the Jeading
edge of the paper into the slot at the rear
top of the paper well, Refer to Fipure 2-2 or
the Mustration on the inside of the paper
well door,

Figure 2:2, Installing Thermal Paper.

¢, Depress the LINE switeh 1o turn the Logging Multimeter on, and press the PAPER
ADV pushbutton until the Jeading edge of paper becomes visible beneath the clear plastic
tear bar,

Qperating Instructions ' O Madel J67A "



Instalion Model 3467A

{, Insert the rolb of puper Into the paper well and close the paper well door.

2.21, REPACKAGING FOR SHIPMENT,

2.22, “ihe following paragraphs coptein u geperal puide for repackaging the Lopging
Multhmeter for shipment, IT you have any guestions, conteet your nearest -hp- Sales and Ser-
viee OJfiee, A lirt ol -hp- Sales and Serviee Office locations §s provided at the renr of this
manual for convenience,

NOTE

If the instrument fs 1o he shipped o Hewlerr-Packard for service
ar repair, atach a ey (o the instruzient identifying the owner and
indicating the service or /epair 10 e nccomplished, Inchde a sanr-
ple aof the Logging Midiimeter »*Printer Test™ or other sample
print if printer service is required, Inelucle the model nuher and
Jull serfal number of the instrument, in any correspondence, iden-
Hey the instriment by model minber and full serial number,

2-23, Place Instrument in original container with appropriate packing materinl and senl with
strong tape or meta) bands, I original container §s not available, one ean be pirchased from
your nearest -hp- Sales and Service Offlee,

2-24, 1f orfginal continer Is not to be used, proceed as follows:

e Wrap fastroment in heavy paper or plastic before placing in an inper container,

b, Place packing material around all sides of instrument and protect front panel with
cardboard strips,

¢, Place nstrument and inper contaiier i o heavy carton or wooden box wnd seal whi
strong tape or metal bands,

P o TR



Opernting Instructieas

Moaode] 3M67A

-

1 Line On/O#f Pushbuttan,
Paragroph 3-B.

Paragraph 3-27,

9 Chonnel 4 Math Reference Input
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DESCRIPTION

Paragraph 3-29.

2 Timuor Salect Pushbuttons, 10 Inputs/Select Pushbuttons,
Paragraph 3-60, Paragroph 3-27.

3 Papuer Advancre Pushhutton, 11 Math Select Pushbutions.
Paragraph 2-20. Paragraph 3-33,

4 Timer Start Pushbutton. 12 Function Select Pushbuttons,
Paragraph 3-60, Paragraph 3-17.

5 Manual Print Pushbutton, 13 Range Pushbuttons,
Paragraph 3-49. Paragraph 3-20,

6 Thermal Printer. 14 uV.5} Pushbutten,
Paragroph 3-4 3. Paragroph 3-26,

7 User’s Intormation Card, 16  Multimeter Annuncistors,
Paragraph 3-110. Parograph 3-14,

B Channels 1-3 Input Terminals, 16 Display.

Parogroph 3-14,

Figure 3-1, Front Panel Description,

1.0



Muacdel W6TA Qperiting Insiruetions

SECTION 11

OPERATING INSTRUCTIONS
3.1, INTRODUCTION,

3-2, Fhis sectbon contains nstructions and hinis Tor opermting the Logging Mulibneter.
Opermting procedures are diseussed for selecting fnput chinmels; making Tempernure, DC
Voltuge, AC Voltage, Ohms, and Mixed Mode measurements; muaking stored and real time
math refereneed measurements: and performing timer comrolled measurement Jogging,

3-3. Before reading the remainder of this seetlon, Tambliarize yoursell with the Logging
Multimeter frons panel controls as they appear i Figare 3-1, The Logging Multimeter Is
comrolled by pushbuttons organized into Tunctional **blocks™, The Tunctionat blocks nre:

Fupction and Range controls tneloding X:¥Y Math)

Inputs/Selegt controby
Printer comrols Gneluding tmer)

3.4, A loglenl approgch to opering the Logging Multhneter §s to sk the following ques-
tons:

SWhnt type of measurement is to be made?'t — FUNCTION

SWhit range ol vitlues s expeeted?” -~ RANCGLE

s direen measurement desived or §s o math

aperition necessiry?’” - N3Y MATH
“Fow many difTerent mensirements nreto be

made?"! - INPUTS/SELLECT
s arecord of the results necessary?"’ -~  PRINTER

Onee these guestions bave been answered within the capabilities ol the Logeing Mulibneter,
Front panel controb settings are dotimed, The remninder of this seetiou bs outtined to iherease
familinrity with the unigque Logping Multimeter features and thele applivation,

3.5, SET UP,

3.6, Power Requiremunts,

370 Betore conpecting line power 1o the Logging Mudtimerer, senily that the AC powe
satree maiehes the insiument’s power pequivemenis, T non, climge the rea panel line
vapisige switches which are lacaied abose the line cord vecepragle. Fhese sswitches ad 1hein
approprivee setripgs are showp in Fgwe 32,

31
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Figuro 3-2, Ling Voltoge Switeh Sutting.

3-8, Aler vertfying that the avallable source matehes the Logping Muliimeter voltage sel-
ting, conneet the AC power cord and depress the CLINE™ switeh, The Logging Multimerer

is ready or use, \

Failure 1o correctly match the Logging' Multhnerer's primary
voltage setting 1o the avatfalle sawrce may resilt in damage 1o the
instrument, :

3-8, Papar Chack,

3-10, 18 printed results nre desired, cheek 1o be sire the paper well contnins sufTiclen they-
mad paper, The  paper replacement  procedure By deseribed i Secrion 11,
SINSTALLATION', One roll of therma) paper provides approsimately 8500 1nes (appros-
imarely 2% hours of continuous printing),

3-11, 0P Display, Attempting to print when there Iy no paper will produee an *OP”
disply as shows in Figare 3-3, This display will oceor each time o pring is atiemptd by o
Paper Advance, Mannal Pring, Thmed Print, or Self-Test,

r‘““%j"'37S?f'r.ﬁ UG RE TN R
| Y TR VT

!

|

i

t

f[‘ et 'li l'—l ’:I - ‘.\ "
: L ) ,___’ o, T
b N C )

Figure 3.3, "OP" Display,
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Madel JI67A Operating Instructions

The printer with wot run or attempt 1o print wnthh the thermal paper supply Is replenished,
312, Turn:On Condition,

13 The Logging Multimerer bitia) Turm-On condition with no pushbuttons selected is in
aatornnging DTV up to severnd seconds may be required for o displny 1o appear, The
cispluy i the stored math referepce which bs set to -+ 10000 opon Turn-On, indicated by the
Y avnuneiator, Using and changing the stored math reference is deseribed later In this see-
ton as part of X2 Y MATH", The stored reference is always displayed in any Function (ex-
cept TEST) when no channels are selected or the blue Y pushbutton s depr ssed, Seleet
Channel 1 Tor the following deseriptions,

3:14, DISPLAY FAMILIARIZATION,

J-15, Mepsuremeny resuhis are displayed on the five seerion LED readom while current Ih-
strument Funetion, Math Operations, and Seapner Status are annupciated on the Tonetion-
ally growped sppunciators, The seanner status inpuncltors indieste e channel displnyed,

7A LOGGING MULTIMETER
ETT » PACKARD

g FUNC T 1Ol —- ——
e A 0 S Y ST

LT TN T e e —
Cle 1T T e s s =

3=16, “OLY Display, The *OL" display shown in Figure 34 oceurs when the Logging
Multimeter input §s overlonded or overranged, The rositioning of the decimai point in-
dicntes what range was overloaded, This displny wilh also oceur when oo math result exceeds
£ 19999,

n}m TAGTA LOGGING WU VIRETER
HEWLE 'Y » PACKAND

3] . oL

Figure 3.4, "OL" Display,

3-17. THE LOGGING MULTIMETER FUNCTIONS,

318, The Logging Multimeter has Tour basie measurement functions, In addition, n com-
binatlonal or Ay mode allows for simultancous temperature pid DCV, ACV, or ki
mensurenents. The non-measurement *TEST” Tunction includes a four pakt operator's
check routine and w eirenit exercise for use iniservicing the Logeing Multimeter,

3-3




Operiting Instructions Madel 34674

319, The front panel Function pushbuiions and thelr use are;

FUNCT 1 ONewm ey
TEMP =y Y Wil TEST
P =TTy ey BT ‘ T
&";'J] [[;__ 'ﬂ {‘;"‘]} ﬂ‘;&.&:) l ]]
NS -
Temparature
DC Vollage
AC Vollogu
Ruslistance — i |
|
! | |
" " ok ] |
Mix | Matle T ] :
Or e e I
Sall-Tast

3-20, RANGING,

320, The Logging Multhmever ean be manunlly up-ranged or
rapee-held when she HOLD pushbuiton Iy selected {depressed),
Pressing the STER pushbutton will then step all channels selected e
to the next higher range or e over o the fowest ranpe i1 already LL ]] [F]J
on the highest range, Manual ringe eontrol in this manner s NOT el R
possible in the Tollowing conditfons:

— RANGE
HAOLD  STEP

n, For X:Y Math Operations,
b, Far TEMEP function mesurements,
e Inthe My made,

The Logeing Multimeter will alwoys antorange Tor these imsurements,

3.22, Autoranging.
3,23, In the autoranging mode, the Logging Multhierer upranges e an absolute count of
1799, ‘This produces an AUTORANGING HYSTERSES, Figure 3-5 shows the tutoranging

points for DC voltage measurements, Autaranging in other Logging Multimetey functions by
similar,

NOTLE

The uprange and downrange points may vary in the K and =V
Junctions depending on Stored offser zeroes,

3-4
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Figure 3.6, Autoranging ystorsis,

324, Lust Range Memory, The Logeing Multimeter remembers the Tast range ob ench el
el and brys that padige Tirst on subsequest measurements, L.sE FIRE MERIORY oucurs even
when the shnnnel has been descleeted for one or more sean eyeles, the Range pushbutions
operpte on all enrrently selected channels, Upranging with wll ehannels selected will wprange
all chanpels, Upranging with only one channel seleeted will uprange only tha ¢hannel,

3.2, v, © ZERD,

b

-~

3,26, 'The Logging Multimeter g, 8 pushbinion ean be used o zero Idividunl
ehannels with up 1o 2mV of DC offset or 208 of Jend resistance, When in the ap-
proprinte 5= Voor ki Tunetjon, offsers are subiracted directly from (or added 10)
e mensurements (hefore math) ond are retained after changing functions to eliminae the
need Tor zeraing channels npan (providing ihey are not abtered in the intenpedinie funetion),
Instroment wen-on (main reser) sets channel zeroes o ¢,

NOTE

There Iy ¢ Separate correction factor which awtomatically compen-
sates for Internal resistances,

3.27, INPUT SELECTION.

3.28, Any combination of the Logging Multimerer's four fnput chiannels may be selected vin
the Inputs/Select pushbuttons, Measurements are made in o step-nnd-neastire sequence and
anly one channel §s elosed nt o time, All HIZLO lines are fuse provected ae /8 amperes,

3.29, Channel 4 can be wsed as the Tourth measitrement chapnel with no math selected, or oy
the X:Y math reference channel with moth selected, "This means there Is amasimum ol 3
chapnels available with math,




Opernting Iostrietions

30

e INPUTS/SELECT =

(7 G) 0 C;J

m@] (1 (‘\ ( g

dbOV Pth 36av PEAK 300V PEAK

lt.m

To aveid possilie famage 1o the Logging Multimeter cirenitry, the
inpt veltage beoween any two fermiinaly and herween any terminal
10 prownel must noy exceed £ 356V (DC v peak AC),

3.30, Scan Sequencing.

$-30, Whep the thmer is off, the Logging Multimeter will scan the selecied chanaels in o
A ) e 2= 3 sequenee and oo feee rubning Tehton, The sear will skip chiannels which are
not selected, The sein status annunciutors Sndiente the channed displuyed at any instant,

3-32, ‘There is one exception to this, When using Channel 4 as the math reference mensure-
ety the 4T sean status ppuneistor will remain e ab) dmes as an indication that this s
the minh reference, The math reference Is always anmineinted by the sean status 24" or
Y annunchinors when math s seleeted, .

333, XY MATH, !

3-34, The Logping Multimeter can perform math operatfons on channel mensurements with
respeet 1o o measitred (4) or stored (Y) reference by seleeting the appropriate X:Y Math
pushbuston, The Logging Multhmeter math operations and symbology are:

I r--w—————mwm- X:Y MATH \
OFF * 0 JB S5Tom
(R ) R =t =
]U W J U4l
o 8 & ©  ENT sm

Mudel MA7A

"INE T P R M

i LN i

LE T R

[l

\IT
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¥

(X,-Y)

[m__g_ux Y
Y
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Opernting Instrettons

The DELTA operation prodiees s mesurement result whivh Is
the difference beyween the chunnel mensurement and  the
Feferen |

xumple:

= V Function
Chnnnel 2 npuiz -+ 10,000V
Channel 4 input + 990V

Printout: 4t o+ 4,090 v —Relerence
2 0+ B, 010 a0 ~ Result
AReRLN]

The PERCENT DELTA operntion produces o measurement
result which §s the pereent difference hetween the channel
mensurement and the referenee,

Example:
=1V Funetfon

Chanpel 2 inputs + 10,000V
Channel 4 ipure + 4990V

Printonts  yp o+ 4,099 ¢ —Referenee
20 +1013, 328 5% — Resuft
noroardt

The MULTIPLY operation produces o mensiremient resll

which Is the multiplication of the channel mensurement cnd the
reference,

Example:

=V Fupetion

Clumnel 2 Inputs + 10,000V
Chunnel 4 Inputs + 4990V

Printont: ¢ + 4, 2949 ¥ — Reference
2r o M9, 00 » ¥ — Result
gargorpt

3-7
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3-8

J

. : I
1 N The DIVIDL (RATIO) operation produces o menstirement
L' result which is e division of the channel measurement by the
i relerenve,

Lxnmple:

=V Fopetion
Channel 2 Input -+ 10,000V
Chunnel 4 inputs -+ 1,990V

Priviouts Wy o+ oy, 299 ¢ = Reference
28+ 2,00 & ~ Rusn)y
paragrn!l

dB a0 Xy The DECIBEL operation prodiees o mensurement result which
Bty s the dectbel Jevel of the channe] mensirement with respeet 1o
the reference,

Exnmple:
= Y Function

Channel 2 fnpure + 10,000V ¢
Chunnel &+ 4990V '

Primouts oy o+ o, 900 0 ¥ —Referenee

2 o+ 9E,02 JB — Result
garotr g

3-35, Al math operntions are performed with respeet 1o u stored or measwred Channel 4

referepee vidue, There are Tour distinet methods for obialning o Y reference value as
follows:

3-36, Fiestt Towrn-On, Turning on the Lopging Multimeter Initindizes the stored Y4
veferepee value to o+ L0000,

NOTE

Rewember tha 1 when pecforming A and A% math operations.
Also, ft iy useful for dBV measurements,

3-37, Second: Reut-Thme Refereaciny, Selecting (depressing) the Channel 4 pushbution
estiablishes the current Channel 4 measurement us the stored reference value, This value s
updited each sean eyele when o pew Channel 4 measurement fs tnken, The 4" sean status
annunciatar remains i when real-time referencing, The Y relerence measurement s not
displayed but Is printed along with the measurement results, The X:Y MATH exnmples
show real-thne referenced muath,

3-38, Third: Measured Reference, Deseiecting (releasing) the Channel 4 pushhunion
establishes the fast Channel 4 mensurement as the stored reference value, The *4" scan
status anpunetator will extipguish and the »*¥" scan status anhunclator will remain lit, n-
dicating the math reference is now a stored value,

Madel 6740
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330, Fourthe Manully Entered Reference, ‘The stored reference value miy be mununlly
. endered noan appropriste tupctin and pange by depressing the blue ¥ pushbutson, Vhis

disphass the previons storesd seference yabue or *CH A" 55 Channel o §s currently selected,

(Chavunel 4 5 the referenee in this ense, 1t must be deselected 1o contine with manunl sntry),

Thin adsa converts the remnining Xi¥Y Muth pushbattons to momeniary contnet s'vitehes

which ean be usest to step the displny dipfts 1o the desired vabue, Pushibuitons are dedivitted

to gty ind the deeimal poing Joeation secording to the blue charneters undernenth, The se-

guence followed by ench pushbution is:

(’,_-...- e e g+ e e )’:tY MAT“ ——- ‘_\ !
OFF , AT r.‘: b osrom e
oy - R ‘e 23300 M
we LITTLTLI LT BT |
Chirieters— L g8 5B 5 ENT
+ 0 0 4] { U <
tl | | ) ! I I.
- 2 2 22 R I:
U 3 3 3 A A
J 4 2 o N R
5 5 5 4
G 6 6 [{ 1 §}
! 7 7 7 7 |
@ R R 8D 5
1) Y ) Y | )?
] §] 0 { ] l.
K A
I Y
A
‘P
lﬁ'»\!\\-l:ﬂ i e Juns thon
I I Jeneid B iminnibly viaerd

TICE presgls

Polianty siggh present in TEMP,
kibami S5V oanly

3-80, The baske provedure Tor entering it math reference is to:

!
e Eorer the manual entry mode me Remember 1o deseleet Channel 4 I
Y 4

b, Seleet the approprinte Logging Multimeter function,
¢ Step the disploy to the desired mth referepce viue and range,

!
. d, Store the reference by leaving the mamual entry mode i
Y

Rev, A 3



Qperating Instrueiions : Maddel Wa7A

Jod), Here nre o Tew pointers concerbing manhally entering muth references:

AL made mah is pussthle on Chapnel 3 anly, sinee Chine) 4 s the
reference ind only Chanpel 3 has the same ubits,

First

v

Second 1 Chmal 4 i Snndvertently selected afier manunlly entering toreferenee, the
entered reference will be Jost,

Thi -+ Referenees remntn satid and) apdated by anvy ol the Tour metds deseribed

here,

Fourth - Stored remperntire references nre not cenverted when the degrees selection is
chinped,

Filth - Reep bnomind that math resulls are nopmalized 1o 1%, 1V, or 3R, Uilize an

spproprinte pange when entering relerences ta avold Joss of resolntion on the
preisurement resilt, Choose o rabge which results in > 1%, 1V, or | ki
mensurement results,

EXAMPLES Moliiply Channel 2 Measurements by 1, 5000

2V Funetion
* XY Math

Clannel 2 inpatts 12,345 mV
DISPLAY  ANNUNCIATOR ON

INCORRECT

Stored Y Reference F L5000 my
Drimtous e+ [, 500 Yy
20 4+ ,00398 ¥ ¥« Loss of result due 1o mVemV
adraral muldplentfon mnd 1V pormalise
Hon
1
BETTER
Stored Y Reference LS v
Printout: ¥ +1, 5000 y
2y 0+ Q2% o« V= Loss of resolution By oresult due to
peraredd mVeV mubiplication and 1V por-
mallzion

3-10




Model JM6TA Operating Instructions

BEST |
Stored Y Referenee + 1500 Y
Printour: vy 31500, 02 \4 /
2t +19,517 » Y~ Correet results to 3 dechaal plages,
Haredrdy mV units inferred.

Sixth - The polarity sign Iy fgnored Tor manually entered references in the ~V fupe-
ton, Only magnitndes wre conskdered,

302, PAINTER FAMILIARIZATION, |
343, The thermal printer mny be L\
used o print manuelly or tdmer nj- PR

pp— | INTL R-——-——-—-—-j
tHated  mensurement  results, The SEC MIN X3 X6 XIO
printer format is shipped from the fe- = _
tory with “DATA™ arienttion as Jol i[:
follows:

M TIMER — e

, PAPER ~ MAN
IRt PXXXXXX UDU ADY | PRINT

3 PXXXXXX UUU ) =) [
2 PXXXXXX UUU T
D: PXXXXNXX UUU -

I l‘l:;" MM S8

I

Where Hl-{,,-" = Hours elapsued — T e
MK Minutes elapsed

;l" L"» = Secpnds elupsed ‘ (] T

e O manual pring
indicator

blank for timed
print

R = 4 Channel 4
' or Y: stored reference
P = Iank
or -
or o+

I

(

[
-

XXXXNX Measurement result

with decimal poing
! UUU = Three character
math and unjts Fivld

t

3-1!



Operating Instructions

3.44, Printer Character Orientstion,

Mode] M6TA

345, “DATA" otlentation §s convenient Tor reading measorement results from the printer
whhnulmnmvmgnwtmwshmccmwuuuntucpﬁnmdrmhbﬂdwupﬁﬂﬂsﬁwnmlhuwumud
throughout all Hlustrations in this munual unless otherwise speciiied,

346.‘"rEX1"’oﬂmuqunisunuhcnnucibnnnlRnthcLugmnghhﬂﬂmuwrpﬂnwr.Thh

orfentatjon s

H oI MM S5

I PXXXXXX UUU
12 PXXXXXX ULUU
(3 PXXXXXX UUU
IR PXXXXXX UUU

where the characters represent the same information as fn the SDATA'™ mode, "TER
orfentntion §s convenfent  for performing long lopging sequences with  numerous
mensurements, sinee the resulting tape s in chronological 1-2-3-4 order onge repoed rom

the printer,

347, Deckde upon a desired fornat betore beginning a logetng sequence with the Lopping
Nhﬂﬁmcwr.ngn:}ﬁSHUWSunncumlmuupmtnﬂuuh'WLNFA“amd‘“FEXT”Wundeﬂw

lmg.SvaQVQMedpcmonndn;wrcmrunhcpnwmhwchwchmmhm&hcpﬂmcrdmnwwr
ortentation tn Section VIII, *INTERNAL SWITCH SETTINGS. Notjce that Chunwel 4

mensurement results are pringed Jast, although this channel Is mensured first i the scu -

quence,

"DATA" Example

4 +1,.0B793
3 #1.6939
2 +1.,68%38
15 +1,6985
ga:ne: 138
yr $L.6702
3 +l.5948
2: +1,56830
1t +1,05883
pa:ev:al

KkQ
ki
kg
ki

ki
ki
k@
kQ

Tapes
move

]
g
g4
a1

J
iy
JY
Ok |

g

“TEXT” Example

r6ea 1+
Th69° T+
2689° 1+
SL89 I
grrooroe
GHLO T+
I
reaITit
Fo89 I+
10:00toy

Figure 3.6, "TEXT" vs "DATA” Printer C!-aracter Orien

3-12

—

tation.

th
t£
4
¢

th
1y
12
¢




Model 3467A Operating [nstructions

348, Print Mathods,

' =49, Mupnpl Print, Prossing the *MAN PRINT' pushbutton eases che printer to print a
blank Hpe Followed by meastrement results fro the currently selected chnpnels, Measure-
ment results printed doe to o montal pring are indicated by o leading ** O ' charicter, A
manwt print does nol alTees the thner, but does pring elapsed time [ the timer s on even
when ne chinnels wre currently selected,

3-50, Timed Print, Timer [tervals of 1 second to 3 bours can be selected vin the timer
pushbuttons, The actual maxinnm mesurement rate depenas on the pumber of channels,
the Tunction, and the amount of rapging 1o and seale of ench measurement, In some cisey
the sefected time interval may be shorter than the sime reguired to completely measure all the
selected channels, In this cuse the Lopping Multimeter measures as fast as the above condi-
tons nllow, Selecting nnew thme Interval does not madify elapsed time swhicl s printed
slonge with cinnnel measurement results, Between sean eyeles the Logging Multimeter enters
0 WALTY stite during which the WAL annuncintor §s . During “WAIT" the Logging
Muleimeter will monftor the First channel in the sean sequence, Channel 4 §s skipped 35 Xz Y
math Iy selected, A tkmed priny with no channels seleeted only prints elapsed thee and the Y
stored reference iF X:Y math is used.

Exampie Timer intervals

SEC MIN N3 NG X10 10 Seeonds

- - : ]
SEC MIN X3 N6 NX10 30 Minuges
|3 R | | | |
SEC MIN N3 X6 Xio I Second (Defaul)

3.51, The timer may be presct by using the manual entry feature of the Logging Multimeter,
Turning on the timer while in mapua) entry aceepts the displayea value as the timer presel
el sterts the timer, The most sipnificant digit disploy CE 1} and all decimal points are ig-
nored when entering the thmer preset, The Torman is:

NHHMM

Where X = Ipnored overrange dipit
HE Hours digits (MOD 24)
MM Minutres digits (MOD 60 with carry)

il

The hours digits are MOD 24 meaning that 24 is subtracted from them upon storige untl o
pumber from 0 1o 23 §s reached . nd taken as the hours preser, The avdnutes dights are MOD
60 with o carry into hours example: 02360 presets the thmer to 00:00:00). It s best just 1o

. abways enter the hours and mibmtes in a conventionnl manner. Presetting the ther desiroys
the previous marls referepee valae, substitusing instead the timer preset value, The manually
entered reference must be re-entered alter preseiting the timer.

Rev. A 303



Operatdng Instructions Model 3467A

Example: Log the chiange in de volinge ol some poing or polnts from a referepee vojtige (sny

+25V) and preset the timer to 12034, The procedure for this is: O
) .
n, nter the manual entry mode,
- Enter the manual entry made
Y
| . N
Y - cleet the desired functfon,
1 Seleet the desired functi
=V
[\ 5] 4500, 1050 m tn rew = Step the display to the desired timer preset us-
VImEYT PR RO
. g the X:Y math pushbuttons,
[[I L'».i']} Lo ’,_J ,__,’I L_?I
) MARTA-T ) , . .
LD The least significant digit cannor he
] incremented while in the TEMP
Junction,
I ey
d, o Furn the thner on 1o aeeept the entered preset
Start and start the timer,
e, L] fjh oome mwitie Step the di.s’pla’ny to the desired nmlh' relerence
- e using the X:¥ Math pushbuttons. This must
{hn:nj —’L !-—' '—-’ II ,’ ,’ ” be done even i the desired reference is 1,0000
e e = since presetting the thner made it 1.234
HETh- B
f ! Store the displayed value as the entered
| reference by relensing the Y pushbutton.

=3

g, Seleet & math, the desired thmer interval, and inpat selections (1, 2, or 3 only),

NOTE

Faiture 1o re-enter the desired marh reference after presecting the
timer canses it (o assume the value entered for the timer preset,

3-14 Rev, A
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Model 3467A Operasting Instructions

3-52. Notfce that math aperations ean only be performed on Channels 1, 2 and 3 by defini-
thon of Chapnel 4 as the reference, The selected math operation s therefore ignored for
Chonnel 4 weasurements and the UUU field on the Chnned 4 printons will never comtaln
math deseriptor,

3-53, *OL" Pring, the *OL" print oceurs when o manual or tined print Is injitiated for an
overlond rending,

i

¥

g e
L ki

v Cs

00+ eC
It 4+ 0

Figuro 3.7, "OL" Print {20 ki Rangs),

PUTTING IT ALL TOGETHER

3-54. The Tollowing pages contain o function-by-fupction  deseription of  making
measurements with the Logging Multhneter and how some of it features can be vsed,

3-66. TEMPERATURE MEASUREMENTS,

3-56, ‘The Logging Multimeter TEMP FUNCTION—-———-~
function can be wsed 10 make WP =Y o SV kR TEST
autorapging 1emperniure  peasire- [ ]] [] [{ ]J []]
ments wtilizing an external thenimlstor =T ;*_

ol the Tollowing type;

a, hp 0837-0164

b, YSI 44007

o Fenwal UUA 3501
d. Omepi UUA 3513
¢, or other equivalent

These thermistors exhibit a 5,000 K olun resistance at 25°C,

Although variations between thermistor types are small, the Logging Muliimeter TEMP
function s linearlzed 1o the ideal eurve of thermistors of this type, Resistance contributjons
due to channel fusing and high/low lines are automatically eliminated from TEMP
measurements, More information on TEMP conversions §s available in Sechon |V,
“TEMPERATURE MEASUREMENTS',

ECAurIONé

Extended usage or cyeling above 90°C may change thermistor
resistance (o exceed specified tolerance, Also, use a hear sink wiren
soldering to o thermistor lead,

Rev. A 115




Operting bistroctions : Model Wo7TA

347, Lam) Rusistonon Effust,

358, The efteets af dend reststunees b severn) typien) tempernares i be ealewdated from .
the nTormaton in Table -1,

Tahle 3.3, Lend Rosistonee Effuots,

Tumpuratutn °Ci°F) Lend Nosisiapen Etror

160 "Cl302 “F) - AGGH “Ci- B30T VFal
126 "CIPB7 "F} +.22G1 “ChAN- .AQ70 "Filh
100 "C(212 “F) - 1008 °Crfli- L1814 YR
76 °ClL167 “F - .0AQ7 “Ciit- 0733 "Fal
50 »Ct122 "F) +,Q146 "CAN-.0263 "Firl
26 "Gt 77 °F) -.00406 "C/H- 008 VFil

Iend resistance effects diminish ar Jower tempaerptures,
3.68, Progedurs,

| n, Conneet the thermistor(s) 1o the chapnelts) 1o be wsed oy shown in Flgme 3-8,

The thermistor leads are extremely fragife, Use extreme care when
handling them,

}
b, Depress the TEMIP function pushbutton, ‘
3.60, Temp Mensuramonts With Math,

3-6), Temperntore  memsurements with nath include mensuring  thermal - pradients,
rempenvure regulation, thermal respopse and ambient temperature logging, The feast
sipnbleant display digh is used For TEME math results and monuni entries above ¢ 1999
degrees, although §toremaing 2ero Tor TEMP manunl entries, This means that entered
references of up to 19990 degrees and math results up to -+ 19999 degrees nre possible with
TEMI? mnth,

LOGGING MULTIMETER
~hp- 3467A

v . vt
L [ 3 ¥ i
(Uik r.\\)»[ ""ﬂ:ﬁx

. ' re, o

: (L AR
: . vy ' SN
RS \\‘ L I @

v RN e )

CBARNE: & tp gt ke ’

Figure 3.6, Temperature Measurements,
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362, DG VOLTAGE MEASUREMENTS,

o3, The Logging Muligpeter 5=V

fvtion cay be wsed 1o mnke DC

voltge mensireniepis

Operiting Insiruction:

[.mm..

| L)

-y

Y0

CE OO0

TESY

1o avend possible damage 1o the Logping Muliimerer ofrewiiry, the

e inpit voltage st not exeeed £ 350V (e + peak ae),

04, Procedure (Autoranging),

e Depress the .V opushbution,

ends together,

i Flgwre 329,

h, Seleer the channelts) 1o be measured,

ddy Zero vaeh ehagnel to be used wsing the pV, 8 Zero pushbuiton,

¢, Conpect the measirament leads to he used to the appropriate channelts) and short the

¢ Conpect the zeroed measureirent lends to the DC voltiges) 10 be meastred as showp

LOGG ING MUL T IMETER
~hp- B4B7A

. [ LI
IR
L SN T
G L c‘:'{:"';

7]

PR A

o

For Jhmg ty
LUSYORE B BN
Ui

v \(l}’ ﬂ\l)} H\‘Q. ‘

1

CHERREE 4 BEORCTED

Figure 3.8, DC Voltage Measurements,
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366, DCV With Muth,

300, Flgare 310 iHustrates one applicadon utilizing the Vogging Multhneter A % muh ‘
eupnbiliy 1o ealeulise power supply Jond regulation. Other appiicaons include trmsducer
senling aned Hnenr approximation,

LOGGING MULYIMETER LOGGERG ML TINETER
=hp~ BAGTA ~hp- 3AGTA
B ' i
L 2 N
"
- |
¥ ; =
' ) o y \
] ) reok 0‘-?’"—.‘_‘ " Al [ ! "
L ’ \“]‘—-—-—-——-l— ‘._' . \_...__...:\.:‘—- »
MU R B X 1 X R ) v h':- .n.": ,,}'»"".'.”m N s
A 'J':‘.'.. ' ':r : »hu . I’n:.'\r ] » :.\ Ky ;_‘ -;,‘,i‘,‘
1y 1.
‘e oy
[ .
oY +10,008 Vv
33r - B8l 8%

Figure 310, Mansuring %o Regelation,

3.67, AC VOLTAGE MEASUREMENTS,

368, The Logging Multimeter ~V FUNCT1ON—- ——= -
function s used 1o make AC coupled TEMP =V o v kR TEST

trae. RMS  voltage  measurenmenis, ﬂ]} [['J] f[“”]] - ]] [ "-]
Measurements below 10% of full seale SUN I S (GRS

or 1ROD connts are considered valid, A

To avoid possible damape 1o the Logging Multimeter, the instun-
faneons A C input voltage st not exceed 350V (de + peak ae),

3.69, Procedure [Autoranging).
a Depress the ~ V pushbuton,
b. Seleet the channel(s) 1o be mensured,

¢. Connect the measurement lend(s) to be wsed to the approprinte channel(s).

d, Comneer the measurement leads 10 the AC voliages) to be mensired 4y shown in .
Fleure 3-11,

3-18
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LOGGING MULTIMETER

~hp~ 3467A
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L L

CHARKEL & SELECTED ot

Figure 3-11, AC Voltage Measuremaonts,

3:70, ACY With Math,

370 Table 3-2 portrays an application willzing the Logping Mubthmerer * math enpability

toy rend out directly b anits other than RMS, Figire 3-

E2 illusteates another such application

utilizing the < math eapability to determine the turns ratko of transformer, dB math Js
wseful Tor mensuring stage pains us shown in Figure 3-13, These are bt a few of the many
possible applications.

Tahle 3.2, Units Convorsion,

Enter This * faference To Read In
Wavafarm Fuak Peak-To-Pank Averaye
-
¥ 1,414 2,828 8003
¢
Fullwave Bectifled Sine
/\/\ ~ | 1,660 1,65 1.103
Hallwave Ractifled Sine
_/\_/\..; ..in 2,026 2,026 7
Triangle and Sawtooth
. 1.732 3.464 .BG6O
§

Rev, A J3-1Y
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» PRINT »
LOGGING MULTIMETER R -
ol Wy, % .
~hp- B4BTA ot 4,508 Y <y,
] e ol
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Figure 3-12. Determining A Transformer Turns Ratlo,

» PFRINT «
LOGGING MULTIMETER
a4t @5.13 Y

~hp- 3467A 22t + 46,88 JB

e —- +2Fr + 25,800 dB

N = =iy (1t + 208,00 dB
daaa ol
L N, [PE—— r———-——- ——--—‘—-—-- i
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SET TO ACY WITH dB MATH

MEa.t O

Figure 3:13, Stage Goin Analysis.
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3272, dBm Mensurements, The dB math operation can be used By the ACY Tunction 1o pro-
vide dBim mepsurement resits, This reguires the use ol u stored refierence value appropriote
. tor the impedinee of the Toad befpg wiltzed, 1By definiton of dBm, the value of Y must be
sueh thar

Y221 = L mW Equation 3-)

where Z1, = Impedance ol the load,
Solving this equation for Y we obiaing
Y = \[ Z.).71000 Eguntion 3-2

Sone commonly used impedances and thelr corresponding reference v o oare lisied
Tuble 3-3,

Tahle 3.3, Commonly Used Impedances and Associated dBm Refarances,

Imaedance, 2) Rafaronce Vale, ¥
50 2236
76 L2739
136 3574
160 3873
G0o 1746
900 3487
1000 1,0000
1200 1.0964

3:73, RESISTANCE MEASUREMENTS.

3-74, The Logging  Multhmeter ki) FUNCT I ON————<,
function §s used to make resistapee EMP =V -y kR EST
measurements up 1o 20 MR, The max- e o I o I
imum terminal voltege in the ki) fune- ___]J m U L) L_J]
tion is approximately § Vde (open cir- TR

enit,) Resistanee contributions due to

chapnel Tusibe and high/Zlow lines are

awtomntieally  eliminated  feom ki

meastrements by o turp-on oftset cor-

rectjon, Channel reskstances Jess than

the correctfon or zeroed  offsels

greater than the actual mepsarement

will produee a negative display,

3.76. Procedure {Autaranging),
n, Depress the k2 pushbution,

b, Select the channelss) to be mensured,

¢, Connegt the mensirement jeads to be vsed to the approprinte channelts) and short the
ends together,




Mode' J67A Operting Instructions

e Zero eaeh ehannel 1o be used,

¢, Copneet the zeroed measurement feads 1o the resistanee o be mensured ws shown in
Flgure 3-144,

LOGGING MULTIMETER

~hp~ 3467A
] Pobe JEBe ty
1 ",' LA T '.'I i'.'
.;' [
r [T !
b : [ i
: i i !
Ly P
r
i i . )
ChEromie TJ — .
o LY, oy, A
. L I \7;( U forererin
S LAy GF GG H
(| S N
LA S R A TN T

Figure 3-14, Resistance Measurements,

3+76, ki With Mnth,

370 There e many appllentions fnvolving resistanee measurements with nugh operations,
These elude matching resistors, cheeking tolernnees, and resistive trimming operntions,

3.78, DIODE TESTING,

379, The Logping  Multimeter ki)

FUNCT | ON—- S
function when rapge-held in the 2 ki ‘ TENP =V ~V o TEST
range e be used to mensure PN | [‘j ["“‘] [‘”} H [ ]
function: voliage drops, The display f. [--] [_] I:—_] b [:]
Indicates the junction potentials in l fvs -

volis, Multiple drops to 19999 vohts
el be messured in this manmer,

NOTE

The wsaswremient current in the 2 kS range is 1 ma, This rest cur-
rept may he reduced by wpranging ihronugh the Ohms ranges,
Printing the PN junction voliage drop on each range will provide a
diode claracteristic for 5 decades of eurrent, Refer 1o Tabre 34,
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Tohle 344, PN Junctions Chnrantarizotion,

Uhms Dhms To Nl Diuploy
Nangn Current As Valis
Constdur Decimal Point to bo
SOV L. ... SR
|

0 M o XXX XX
2000 k 1 pun X XX XX
i \ 200k 10 ;i X X X X X
20 k 100 X XX X X
2k 1 XX XXX

3:00, Proedurs,
e Depress the K and FIOLD pushbutions,
b Seleet the chapnel(s) 1o be measured,

¢, Coppect the measnrement leads to be wsed o the approprinte chanpel(s) and short the
ends together, .

do Step the Loggbne Multimeter te the 2 k8 rasge as Indieated by the Tollowing decimnl
point Juentiont X.X X X N

e, Zero eneh channel to be used,

f. Conneet the seroed mensurement Jeids to the PN junciionts) to be measnred, Be suie
to observe polarity. Refer to Figure 3-15,

3-B1, Typlea) displays for forwitrd bitsed Junctions nre:
Guermpninm 3 VohisZunction
Silicon 0 Volis/hunction
LEDGRAS) 1B Volis/Sunction

An POLY displiy s typleal Tor reverse binsed junetions,

Rev, A 3-23
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1LOGGING MULTIMETER
“ip- FHGTA
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Figure 3-16, Diode Testing,

.82, MIXED MODE MEASUREMENTS,

B3 The Logging Mulithmerer TEMEP amd

Moadel 3 inTA

wo Vo~V or KB tunetions e be s

simmlieansy to epter the MIX mode, Inthis mede Chnnels 1 oand 2 e dedientes] 1o
sitoraning temperatire meastrements, Chmels 3 and 4 to mitorpnging DOV, ACY, op

bt miensieremenis,

3:04, Procodure,

e Depress the TEMP pushbution along with the approprinte = ¥~V or K push-

hutta,

b, Seleet the TENMI chnpnelts) 1o be mensnred (1 amdzor 2),

6.

o Seteet the remadninge chapnels to be mensired (3 and/Zor 4},

e, Conneet the thermistorts) o the TEMDP measurement channels) ns shown in Figure

¢, Connect the measurement Jeads to be used to the spproprinte remaining chibnels).

Lo Zery each DCY or kY ehapnel 1o Be wused with the pV, 8 Zero pushbutton,

L. Conpedt the messurement leuds 1o the voltgeds) or resistance(s) to be measured o

showh in Figure 3-10,

R0 Rev, A
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Operating Instruetions

Figuro 3-16. MIXED Mode Measuremonts,

386, MIXED Mode Math,

3-86, MIN mode math bs possible on Channed Yonly, Figure 3-17 iustrates one application
wiilizing the Logeing Multmeter 3 matls capability v Jog temperature dependency informa-
thon o o ransbtor bins network, Vigg: at the normal ambient temperature bs stored as the
bl relerence, Other applications inelude thermistor characterization, temperniure coel|fj-
clent mepsirements un resistors, AC controfled emperiure souree measurenents, and

ather lemperature sy

ing retationships,

. THERMI5TOR

# PRINT o
s¥Ye +1.,0008 U4
23 0+ L2002 8 Y
s2t + 35.1 ol

LOGGING MULTIMETER
-hp~ 3467A
) — WTEJ_
s NI .
JJJJJJJJJJJJ
4 .JfJWJ,J ,J_LJ |
r
N Tm
(O lﬁ@ﬁé
S5ET TO NMIXED MODE WITH A MATYH
AND STORE Ygpp AS
A REFERENCE

G-

Flgure 3-17. Logging Temperature Dependency Information on & Transistor

Bins Nutwork,

Rev, A 325



Operating Instructhons Mudel B67A

3'B7» H'NTS.

3.88. Zoroing Above 209 or 2 mV,

3-89, Chennel 4 and the & math operation e be used to effectively zero measurement el
and ofTser errors nbove 20 ohms or 2 millivolts, The procedure is us follows;

i, Conneet the shorted mensurement leads to the Channel 4 fiput terminals,

b, Perform a mensurcd reference operation, storing the oftsel as the reference vadue, This
Is illustrated i Figare 318,

LOGGING MULTIMETER '
~hp- B467A
- o :f
) i)
r ) ’ Y
‘*isl};‘,lllliln }
b - “f1e - Y
ol aa g =i
» U T
|
o]
LS 0t L
h ($}IQﬁxlﬁﬁhfﬁtJ! —;::>K
b @V VoY ey v |
i i OF Yoy F Nl
Jie k)

Figure 3-18. Entering Lead Error as Reference,

¢ Muke the measurement on nnother chunnel in the & math mode, Lewd contributions
are awomatienlly eliminated from the measurement results, Figure 3-19 portrays this last

step.

LOGGING MULTIMETER

~hp- 3467A

N ’...'." -

.52 Ji_l_l 4

N A |

UV [N S | U IO Y I S T S

) P

Jf ) n;;? T‘J r] -:—' 'r‘j"{

i rar it |- )
H i; Q@hlﬁgh1* "o | JLHCED
; Y o ! LEADS
T ACACACSON N N

CHARKREL 3 SELECIED IUSINTY

Figure 3-19, Using A Math To Elfsi'nate Lead Error,
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J.80, WHAT HAPPENS WHEN THE POWER GOES DOWN.

0 391, The Logping Mihtimeter coptains a low-power memory retention eircult which retains
math constmnis, references, and thmer preser values during o low line condition A logging
sequence may be interrupted by such o condition, but the sequence resumes when line
volinge retnees to parmal, This standby capubility §s specilied at a § second ndnimum vaue,

' 392, An imterrupted Jogph » sequence Is indleated Ly the nsanual pom which oceurs upon
power-up, The blank e and manual prisn character ** < ' are therefore indicative of o
fow-line interruption (or o curfous passer-by), The time indicated by this manual print in-
dientes e elapsed thne when the interruption occured. The Logging Multimeter will then
restime Jopging as before the interruption, Take the following times as an example:

O0:01:00

> | minute Intervals (no channelsy)
00:02:40)

= Power line interrupted
0:02:32 - At this elapsed time
00:0300 - Lopging continues

3-93, Turning the Lopging Multimeter line switeh ol will discharge the low-power memory
rerention power supply and upob turn-on reset the stored math constants, references, and
timer preset, Removing the line voltage in any odier manser ine cord, master switeh, ete.)
will result iy memory retention,

‘ 3.94, TEST,

3:95, The Logeing Multimeter TEST

| ON———————
function can be used 1o perform any TEMP = FUNij o kR TES! [
combination of 5 Sell-Test routines, = = 1 )
The Sell-Testing eapability is divided Tj] I_[__JI L. I
o a four-part operitor's check and M5 [

.

one servieing ald, Selecting the TES']
pushbutton  places the  Logging
Mutltimeter § the test mode defined
by the positioning of the “IN-
PUTS/SELECT pushbutte  as Ip
Flgure 3-20,

3-27
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Figure 3-20. Salf-Test Selections,

3-96, Operator's Chechs,

3-97, The four part operaior's cheek portion of SELEF-TEST bs a coavenient method of veri-
Fytng the basic operational eapability of the Logeing Multimeter as purt of an incoming in-
spection or operntor’s cheek, Although this check will produce a bigh contidence leve) that
the Logging Multimeter Is basically Tunctioning properly, It should not be used ay any in-
dication that the instrument meets published specifications, Users who desire 1o test the
Logging Multimeter against speellications should complete the performance tests ghven in
Section V, “PERFORMANCE TESTS™, herpretadon of an operatsonal verificiion
Failure i discussed i detail in Sectbon VI where Seli-Test resulis can provide comsiderable
insighies o the navire and ciuses of 1 opging Muldmeter maltunctions.

3.08, Procedure, .L
Test

3-99. Depress the test pushbutton to enter the Sell=Test function. The Inpuis/Select
pushbuttons can then be set to perform the desired test or tests, The following paragraphs
deseribe ench test,

3100, "Display Test”, = M H M.
1 2 3 4

3-101. This test begins with an initind * dISP" display, The display will then alterniie twice
from all display sepments and appunciuiors “ON" (4 seconds) teo all display sepments and
annuncintors " OFE (2 seconds), You should serutinize the display for missing scgmenits o
annunckitors,

Muadel 6TA
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3102, "Printar Test”, J w H M
1 2 3 1

3103, This test will print the Logging Multhnerers chiraeter set, The prin should resemble
one ol thase ilustreared in Figure 3221, Cheek the primt Tor sueh things ns

. Consistent line lenpth,
b, Consistent Jipe spacing,
¢, Correct line position,
d. Presence ol dols,

NOTL

Make sire the Bhee Y pushhitton is not selecied for this test or the
printer witl not print,

"BATA Criuntntion "TEXT" Orientutiun
medBrACCFOL 10420 P%AR*M
Pa=c DYYML- “AWAND o~t8
0123456739, *6829¢hEZTO

Figura 3-21, Sample "Printer Test” Results,

3104, "Momory and Front Pane) Tost”, | B o B
1 2 3 4

3-105. This test will displny an auentfon-getting »FP 1 the lov-power memory i
aperating properly and wn L 5 non Alter that, o unigue aonunciater display will oceur
For ench of the Lopging Multimeter pushbuttons that you press, You can compare the
display you receive 1o those shown in Figure 3-22 for each pushbunon,

! 3y
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3-30

Model J6TA

Stoet-

PUSH-TO-SELECT PUSHBUTTONS

Pushbution Annuncintors
SEC
og
MIN
(— ) 1]
) F
X3
==
l[]J mv
X6
x10
(] 0

HOLD

LJJ V/oir

ENT s

Leove Solectad
Lfor Mumaentarfos

MOMENTARY CONTACT FUSIBUTTONS

Pughbution

PAPER
ADV

-

MAt
PRINT

-

F
¥

=)
iL.J)
a8

Annunciators

2,4

1,4

3,4 lighore 1 & 2)

1,2,4

12,3

3,2

My, 1,2

-.1,3

dB,2.,3

-End

Figure 3-22, Maomory and Front Panc! Test,
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3406, "Function nod Ronge Tost”, Tl W 0 w
! 2 3 A

32107, Ths test will step the dightal seedes of the Fogging Multimerer throngh esery salid
range in the oV, ~ YV, and kB Tunetfoas, The printer generates o prine similir 1o one ol
those I Flgire 323, Cheek the print Tor sieh things uy

a, The correet functions,
b Phe correct rabges,

NOTE
1 the Nue Y pushburion iy depressed, ranging is displayed but not
prinfed,
“DATA” Drinentntion "TEXT" Orientntion

e o+ 003, 0 Y A 8808 + th
y: o+ 00,00 Y A Bo"de + th
e o+ 0,000 v A Boa’'8 + th
W+, 0000 \d A poaa”" + th
: 0+ 00,00 my Aw g8 0@ + th
¥t o+ 3,000 wY AW 980°8 + th
He 404, 8 v A grego th
W fa, 00 Y A 8e"09 th
¥ G, el Y A pga ‘e th
e , 21an Y A age0’ th
! g, a0 wv Am pa’geg th
1k 0,800 MO gW @aee’'s + th
o+ Ao, 2 L O% 98°'008 + th
St o+ 09,00 ki) JY 89°08 + th
e oR 0,300 k() 0% ov8e’'8 + :h
¥t o+ 0300 kp gx  egal’ + th
LRI T U U ¥ i 00°33 + th

Figure 3.23, Sample "Function and Range Test” hesults,

3100, "Dighal Test”, J MW B N
1 2 3 &

32109, This by the Frant pancl entry method to the Sigratire Analvsis (5.0 routines, These
routhies are wscrul as service aids for the Togging Multimeter, Use ol Digital Tes** by ser-
vice trafned personpel §s described n detall i Section VI, 2SERVICE', ol the MaTA
OPERATING AND SERVICE MANUAL.

3-110, USER'S INFORMATION CARD.

100 Acuser's information card is provided ar the botom of the Logging Maltimerer front
panel. This card s easily aeeessed and contains s summary of operating information and
churneteristies when guick information bs needed,

Rev, A 33wy
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SECTION IV
THEGRY OF CFENATION

4=2, This seetion comping the Fheory o Operntion Tor the Logging Muliimeter, A Tube-
thonal deseription of the Logging Multimeter is followed by Power Supply Thewry (oy sup-
bey)y Analog Theory (by Tunction), and Digital Theory thy board), Inforn wion on the Input
Fiybrid (AYU208) and Integrator Hybrid (AYU601) s presented with the Anslog Theory. 1n-
formation on the Yolimerer Control Chip (AU LY and Micropracessor (A 2U 1) Iy presented
v the DSelinl Theory,

A-3. FUNCTIONAL DESCRIPTION,

A, The Lopging Multbmerer stilizes o Tour channel reed relny seanner to multiples inpt
shgnals to the analog portion of the instrument, The anafog ront end by 1 sfenal conversion
and processing block thai fupetons as o gain programmable Input-To-DC converter, The
anglog-to-dighta eoiverter employs o Dunl-Slope Integration process to convert the DC
voltages o dighal intlormation, A the heart of the nstrument is an 8-bit Microprocessor
(MPU), which, through  resident control preeem, directs the seleenon of Iput terminals,
Ratnge, and Function; nnd supervises the display, prici, and appuneiation onputs, The con-
trol ROM ulso contains the Lotrwment Sell=Test Gacluding Signature Analysty, SA} and
matth routines. A peneridized stroiment block dingram is shown in Fipure 4.1,

L]

s T £l I

Figura 4-1, 3457A Block Diagram,
Rev, A
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Figure 422, Instrinnent Managepment,
4.2 Rev, A
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Muodel MOTA Theary Q1 Opersbon

A5, Fhare A4-2 divides the Lopping  Multhneter  control - provess o separate
Microprocessor directed fnstriment manigement rontines, Notice thal these rowties com-
bine 1o produce the insteament’s Operating Sysienn, which by responsible Tor all the control
pracesses previously mentioned, Fold-om and refer to this flgure as pecessary thronghout
the remainder of this section to relate informution on inds mansgement routine level,

POWER SUPPLY THEORY
A.G, POWER SUPPLIES,

4-7. The Logging Multhmeter power supplies are Jocated on the A9 Annjog Bourd and the
A Dightal Mother Bourd, We shall refer 1o the AY supplies as Analog Suppiies and the Al
supplies o8 Digital Supplies roughout this manual,

4.8, Anafog Supplivs,

49, Secondary voltage from Hae transtormer T s Tull-wave rectilied by CRYOI-through-
CRY06 arranged as o bridpe, Fihering by CY02-through-CH03 provides & 12 volt
unrepudated supples at approximutely 55 ma,

4-10, +7 Volt Supply, The +12V unregulated voliage by used as i souree for the +7 volt
preciston regulator, UY00, The ontput of UD00(6) is adivstable by changing the reference
smple vin R917, Lowering the resistance of RY17 raises the ontput voltage, RO10 provides
current Himiting at approximately 55 ma This supply Is used by all other power supplies,

11, =7 Yolt Supply, The 4 7V repulnied supply is the reference for this supply and the =12
V upregtlnted voltage by the souree, U901 is configured as a X1 inverting smplifier to derive
the -7 volt output fram the + 7 voit input, QY02 Is the current driver which is fed by the -12
V souree supply, Figure 4-3 b o simpiitied fustration of the -7 V supply derivation,

4-12, -2,65 Vot Supply, This supply bs volinge divided from the -7 V supply by RY1 and
RY1S, 1t supplies the backwe bias volimge 1 the Input Fiybrid (AYU201), the Inegrator
Fiybrid (AYUS0L, and the Volimerer Control Chip (A4UT),

Figure 4.3, Deriving The -7 V Supply.
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4-13, +5 Y Reference Supplys The +5 V reference supply is n precision zener regilnted
power supply, CRS00 b the + 6,95 reference zener which §s voltuge divided by Ry, and R516
i the feedback path of operationul amplitier USOO. This §s shown in Figare J-4, The OP
AMP 15 0 high open-loop gain, Jow output impedance ampliffer which effectively reduces
varkations i the voltage divided ouput due to Joading, The result is o highly suble fow out-
put impedance reference,

do14, The conrse Ry, najustment B done w the factory and unless the reference zeney
(CR50D) §s replaced, R502 will be sufficlent 1o adjust the reference supply, The 5V
reference supply adjustment s deseribed i deiafl i Sectlon V, P ADJUSTMENTS",
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Fipure 4.4, b V Reference Supply,
4-15, Digital Supplies,

4-16, Secondnry voltage from line trapstormer T1is ull-wave rectified by CR1, CR2, CRS
und CRo, This provides a + 8 V unregtlated source for the copstant currenl display drivers
on AS mnd the digitad supplies, It also provides a -8V ounregubued supply Tor AJUL,

4-17, + 5,05 Yolt Digitad Supply, Q2 is the series pass element for this supply, R1 s a cur-
rent sensing resistor which sers the 121 ampere current limit value when wetphted and fed
back to the base of the pass transistor by R2, Rd, and U2A, The output current c¢an be
cadenlated by measuring the voliage across R, Regulation at + 5,05 volts is achieved with
UTA, The input + 5,05 V is voltage divided by R6 and R7 trom the +7 Vsupply .

4-18, + 4.8 Yolt Printer Supply, QUL is the series pass element in chis supply, R10 Iy o cur-

rent sensing resistor which sets the 670 ma average current limit vadue when weighted and
damped by R11, R12, aud C10, and Ted back to the base of the pass transistor by UIB. The

Rev, A
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dumping inerenses the response thme of the eurrent limit loop so that Inrge instancous printer
current demands of 2-3 amperes can be met while limiting the steady-state output current to

. approximately 670 ma, Repulntion at +4.8 V is achieved with U2B, ‘ihe input +4.8 V I
voltage divided by R15 and R16 from the +7 V supply .

ANALOG THECRY
4.19, SCANNER.

4-20, The Logging Multimeter has four separate foating fnput terminal pajrs, Each pair
(channel) s swhehed to the analog function relays through n four channel relay seanner
under MPU comtrol. The Seanner and Funetlon relay input arrangement is shown in Figure
4-5,

421, Relays K5 through KB switeh the selected jnpur terminals to the appropriate function
analog fnput, K9 reconfigures the input amplifier 1o place the input terminals in the feed-
back path of the input amplifier for the k2 and TEMP functions, K9 also connects the oluns
avervoltage and diode protection clreuftry into the feedback path of the input amplifier.
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Figure 4-B, Input Scanner And Function Switching.

4-22 Relay decoding and coil drive by provided by A9UL and AYU2, The truth wbles for
these | of 10 decoders are Jocated in Tables 4-1 and 4-2, Encoded relay closing information is
pussed to ASUT and A9U2 from the instrument data bus by the RLY deviee latch on A4,
AYQI drives K9 in the kQ and TEMP functlons.

4.23, "Scan” Sequencing.

S-24, Seanner relays are closed prior o function relitys 1o reduce surge currends due 1o the
inherent low 10 chassis clsmpel capaeitances, Seanner relays sre seanned inga d=1 =23
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segenve and Clismed 3 s easured Fisk sithongh His misierent is sioved aind pringed

It [ the sean segienee, .
Table 4+1, Function Refay Drive (U1),

FE |topc | o | B Function Rulny
0 0 0|1 Is=V>200mV KB
0 0 i 0 ~V KG
0 0 1 1 ki KB
0 1 011 iV o2 200 my R?7
\ X X1 X Nane Nang

il
m

= Function Enable (Low True},

LODC = 20 mV and 200 mV DCV ranges contral line from
A1U201,

Table 4-2, Scanner Relny Drive (U2),

SE | A | B | Relny
glo]oO K4
0 0 1 K1
4] 1 4] K2
0 1 1 K3
1 X | X Nane
SE - Scanner Enable '

{Low True),

425, THE MEASUREMENT CYCLE,
4.26. A-To-D Conversion Mathod,

4-27, ‘The Dual-Slope Integration process s the method used by the Fogging Multimeter 1o
convert the analog inpit quantities to digitel duia, Dual-Slope Integration methods are -
herenty insensitive to noise at power-line Prequencies. The eptire conversion Iy basically o
four siep procuss,

428, The Four Measurement Intervals,

4-29. The four meastrement tervals reguired for a fall conversion are:
2, ~ () AUTO-ZERO INTERVAL

b, () - ((9) RUN-UP INTERVAL

¢ ) — (@9 HOLD INTERVAL

d, @ - RUN-DOWN INTERVAL

The intervals are timed and controlled by the Volimeter Control Chip AdULL which

establishes Function, Range and interval conligurations with the Input and Bntepratoy O
Hybrid switehing eircuits. Refer 1o Figure 4-6 throughow the Yollowing deseription of the

measuremient eyele

4-6




-3l

Modui M6TA

=30, AntosZerns The coneept behind the Auo-Zero intervad is essentinlly 1 corrent
bakee the simming jupction ol the hoegrator t(AYUG0O) Tor o zero fnpat condition, The
result ensures Lt zero current Tlows through the Imeprator Capacltor (AYCAU0} for tee
beginning of the rup-up interval, The current balaneing nlso eliminntes Run-Up errors due
to Imegritor offsel eurvems amd ipul Amplitier offset voltages,

A-31, Refer to Figure 47, The reference current IR, is switehed to the summing junction of
the Dategrator and o volinge-to-curremt feedback path is swirched 1o the summing junciion
from the Slope Amp output, The Auro-Zero Capacitor (AYCTO0) stores the feedback cur-
rent as o charge which is the controlling nput voltage 10 JFET AYQTO0A, o voltge control-
bk currept souree, The resulting Feedbaek euprent A7 serves 1o addjust the bidancing vorrent
IR such that the Integrator sunpming junction Is eurrent-nulled, which means no currem
Mows through the Integrator Capacitor, The concept, which Is Blustenred for the DCY Tune-
tion s simitar in other fanctions, the only differences being in the definftion of **a zero inpu
conditon”, For the voltnge fupetions (DCV & ACV) this s a 0V inpat 1o the Input

TG LD RUN-UP iHoLD! Kol Dowkld

+OCY 1 20my AKD PCOmY)
~0CY  1ATHEN RAKLGLS )
ACY

CHRS

FENE

IOV LOTHER RANGES)
BCY 120m AWD 2000yt

FrxkD TINE FIXED TIWE
- - 1OOME e - - FCOTE—o >

T GTA. 1D
® @6 C

Figure 4.6, The Measurement Cycle,

AME Gnputs switched 1o ground), For the OLIMS and TENMP functions, the Ohis Amto-
Zero line s swhtehed fn,

4-32, Run-Up (Refer o Figore $-8), Durire the Run-Up interval, the inpue signal charges
the Integrator Citpacitor for a tised lepgth or thime, This requires that all isputs be processed
into 0 DC voltuge which can be used in Run-Lp as the ehurghng voltage, The Ohns Con-
verter and true RMS AC Converter uehieve this. Phe propartional DC soltage b applied 1o o
Run-Up resistor in the Integrator Hyhrid for approxiniaely 100 ms, The resulting charge on
AYCAU0 iy proportonal 1o the input, At the end of Rup-Up the processed DC soliage §s
removed and the measurement eyele begins the Hold interval,

4-33, Hold, The Hold interval is tixed at approximately 1.6 ms. During Hold the Volimerer
Contral Chip senses polarity sid sers the proper Rup-Down confipurations.

Rev, A
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Figure 4.7, Auto-Zuro Loop For ==V Function,

=3 Run-Down, The coneept behind Rup-Down Is essentinlly to diseharge the Integritor
Copicitor i a constant rate, counting as B does, it the discharging Iegristor outpu
reaches OV, The amount of thire required to reaeh OV represents the ncctnmlmud chnrge on
the Dntegrator Capacitor apd therefore the input, This technigue converts the processed DC
voltage into adighal representation, Sinee the time requirved 1o reach OV ks dependent o the
infeiad charge, the length ol the Run-Down bnerval can be anywhere from abow O seconds
fowr e zero-iput 1o 200 ms Tor a fubl-seale Input, The Slope-Amp provides gain (X2500) for
tieeurately determining the ** Zero-Crossing’ podit, The Comparator is a1 high speed ground
comparing differentiol mmplitier which changes stare when the integrator outpar passes OV,
The Comparator also provides sone additional gain (N90) 10 improve aceuraey, The Com-
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Figure 4-8, The A-To-D Convertar Sectjon,

parator transition Is negative going for o positively charged Integraror Capaclior toutput of
Froegetor i + ) and positive poing for nonegatively charged Integrator Capacitor (outpi of
Intearutor is -),

4-35, Multipfe Conversions,

J-36, The mensurement eyele aceirs once Tor o measurement on a single channel afier the
First resding. Two measurement eyeles oceur i the channel is newly closed or i the measore-
ment b to be printed: Four measurements eycles i the Junction is ACY, The multiple conver-
stons are required 1o allow transtents 1o die afier changing chanpels, Aler Run-Down, the
resulting count is either necepted for the measurement and transterred to the microprocessor
or another meastirement eyl begins,

o i o camn w e R el e (8 i g E )| i ——r 0




Muodel M0TA Theory OF Opermtion

A37. DG VOLTMETER,

. F-38, The signal processing i DC voltage Inpursy conditfons the maenitnde of the fnpu
voltnge to within o & 19999 sole vange al the fnput of the Tmegrmor, The Tnpit ol Pos)
Amplitier gt conligmations Toy all rapges oF inpul voltages ore shown iy Plgure Y,

el by daih.

prl 2 ohbs b
i gt b pant o pwy Culibgt it

vix bl

[
i o i
3 b l Pk i:
v ' i
' ' o bl
| ¥ o i
S
.- RERO i

Figure 4-8, DC Gain Configurations,
433, Input ond Post Amplifiers,

A-40, Gain contigurntions wre sel on these amplifiers through MOS-FET swiehing within
the Tupur Hybricds The Tnput Amp s o Jow noise inverting amplitier which iy abso operated
nan-inverting o the 20V and 200 mV DC ranges to farther rednee noise, The Post Amp
provides ndditiopal gain to properly seale the integrator inpur, K7 bs closed in the 20 my and
200 mV ranges and RS is closed on the 2V, 20V, 200V and 350V cviees 1o apply the input
to the appropriste Input Ampliner tendnal,

441, AC VOLTMETER.

A-42, The slgnal provessing on AC volige inputs conditions the mmgnitude ol the inpt
voltage to within a1 volt range at the nput of the True-RMS AC converter (AYLLOD),
o The AC Converter supplies o DC ontpur volige mathematically equisalent 1o the RMS
value of he wput, Troe-RMS Converters have the mherent advantage of peeurntely conve
ting even distorted sinusaidal and non-sinusoldal wavetorms o a DC voltige represen-
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S-10

tarive of the RMS value of the faput saveforms, This 1O volbige omput is then sised Tor the
RonsUp voliage in the Rim-Up dotersal, The TroesRMS AC Canverter Is somens bl non-
Hienr Bor inpues helow EROO cormts and theretore rendings below thin salue should be vy
sidered pnvaiisl,

Sbd Figare b0 iusirates the AC paib ad attenimier contpurations that condition the
mpur Toe AC-DC conversion by the True-RMS AC Comvener, Onee the comersion 1o
DYC i masdde, the measieement eyele Iy the same as the DCY Fanetbor,
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Figure 4:10. AC Gain Configurations,

S35, Unkpown resistances are measured by placiog them in ihe feedbach piah of the Inpun
Amplifier and sonreing o hnown curre . throogh thens, This results by a DC oupint voliage
Protn the Inpw Amplitier which b proportionsi to the unknown resistabee, K8 amd KY con-
Mpure the GHNMS Copserter Tor she Obms-to-voltage conversion. The vechnbgue regubres an
seenrnte Olums current souree apd suitable protection cireuitry to present aceldentid domirge
o the converter duee 1o excessive sammer iput yoliages,

446, Ohms Cuprent Source,

ok Plgare 11 lusirres the function of the Qs current souree in the Ohis contigur-
Hon, The dnput soltage o the Jow output impedanee buffer (AYULCO} i derived from the
4§ volp referepce by volug divider action, The divider produces a5V Snput for the 2008
ronge when AYRION s shorted by ASQLOG. T other Olins ranges, ASQI00 b of T and t in-

Mule) M6TA
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put i 1 ovolt, The MOS-FET sswiiehing within the npup Hybreid applies the S Voor |V
referenee (Vi) 1o dnrerond s wimmed reference reslstor, The other end of the
reference resistor iy matmained ar ook grovnd due to the large open oop gain ol the Ipu
Amplitier, The resubtime OFIMS veference eurrent () bs therefore Vi /Ry Flgtire d-12
fustrtes the Oluns current souwree and reterence safues for each Ohmmeier rapge,

A4, Dhms Converston,

d-09, During Ghims Awto-Zero, the Obims Awo-Zero line s swhtehied in, thereby using the
poteniid or the supeming funetion ol e lipur Amplitier as o zero fnpat condition®, P
b Ol Run-tip, sinee the input impedanee of the Topu Amplitier is extremely high, alb ol
the Ol eorrent () toss througls the seanmer input weeminals and the unkpown resisiiee
(R berween thenn Phis action develops an fnpar Amplitier oupun soltage which is propor-
Honad to the inknown resistanee, Eqguntfonle b pives the relatfonship between the resultan
DO valige aud the unhnown resistinee,

Vo o -heR, Fguntion 4-1,

50, The resuliant DC voltage Is within the proper range to be used as o Run-Up voliage
during the Run-Up interval, Opce the canversion 1o DU s made, the measurement cyele is
the same s the DCY and ACY tunetions except st the Ohms referepee voltage is used for
Run-Pown i place of the + 5 ¥ relepenee,
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Figure 4-11, Olms Blogk Dingram,

461, Ohms Protection.

4-52, The OFIMS circultry §s proteeted from the aecidentil applivation ol Jurge seanner tey-
minal voltages by o diode protection network and an overvoliage protection cirenit,

453, Diole Proteetion, The diode network protects the Input Amplitier and QFIMS cur-
rent source by lhmithig the voltage at the inverting input of the pwt Amplitier to .7 V
(AYCR20) In the negative direction and + 1,2 V (AYCRIO) & AYCRI0Z) In the posiiive
direction, Since this limits the * I seanner input werminals to near ground potentins,
pnother seheme §s needet 1o fsolate the *TOW" seanner input terminnls from the OHMS
chrendiry upon application ol an excessive inpat voltage,

Theary OF Operation
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Figure 412, Ohms and Temp Configuration,

4-54, ¢ pvolinge Protection, The overvoliage protection cirzudt Is the second scheme, This
cirenit acts ns o level shiter for the Tnput Amplifics as well as ahigh-voltage bulter between

e *LOW® scanper input terminal and the ontput of the binat AnpliZier, Essentiully, the

OHMS overvoltage protection cireult fsolates the Input Amplitier From the non-fhmited
WELOW tepminal for LI =10 - LOW® voltages exceeding approximately 4.7 volts, Refer
to Figure 4-13, Under normad OHMS operation, AYQ205 is saturated and the owput of the
Input Amp is tevel shifted from the “LOW' terminal. An excessive poshtive input volage
will drive the *LOW" terminal aegative und the output ol the Input Amplifier more
negative, ‘The collector of AYQ205 gaes Lo abowt growmd potendal which reverse bimses
AYCR220, the bolpion companent for excessive positive inpus voitages, Ab excessive
negative nput voltage drives the *LOW' teeminal posithve and the owtput ol the Inpin
Amplifier more nositive, AYQ205 cuts-oft and s the Bsolation component for excessive
BegAnve fnput v.otages,

A-56. TEMPERATURE MEASUREMENTS,

4-56, Tempernture measurements are made with nw external thermistor, ‘Thermistors are
temperatur: vagying resistors with a bigh negative wempernture coeftielent, The thermistor

~used hy the Logging Multimeter exhibits a 5 ki resistanee it 25°C, The temperature of this

thermistor §s cpdeulited From its resistasiee by a pwo part fogaridombie model, The model iy o
mathematical deseription, of bow the thermistor's seststan e varfes as w fupetion of
temperature, Fable 4-3 is o tabular listing of this relationship.
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Figure 413, Ohms Overvoltage Protection,

The TEMP function uses the OHMS function configuration with a lower Qhms
reference voltnge to measure the thenmistor resistance, The lower ohims reference (15V) by
required 1o reduce the effects of thermistor sell=heating which could produce errors, The
TEMP® control line saturntes AYQIOI 1o reduce the velinge divided reference 1o .15V,

4-58, The resulting Ohms measurement is converted 1o o Celsius or Fabrenhodt weanperature
by the Nnewrizntion rowtine which b5 performed in * TEMP' us part of the “MATH" Ihtru-
ment mapagement routine,

Table 4-3, Thermistor Resistance Vorsus Temporatura -80° to +$60°C,
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da 849, The e Teets of lead resistnnee it o nbove J6°C 6,81 cun be ealeulated with the
Following e junifon:

S8 R
Te = Lguation 4-2,
RUNCR) ¢ §,9522)2

Where Ty = Resultant temperature error fn °C,
Re = Laad resistnnee,
R Thenmistor resfstinee at the messurement
fampesature from Table 4-3,

Worst case senshivity ar 150°CQT70°F) [ - 46065 C/0 (- 8398 )/,
460, HYBRIDS.

A:61, Input Bybrid (ABU201),

$:62, The Input Hybrid contains MOS-FET switches and Joser-trimmed resistors, 18 serves
s progammable gain and control switching for the Inpuat Amplifies stage, Funetlon, range,
and mensarement interval switehing and thiming nre controlled by codes trom the Yoluneter
Control Chip (A4UD), which controls all mensurement eycle functions and autoranging,

553, Intugrator Hyhrid (ABUGD ).

4-64. The Integrntor Hybrid contains MOS-FE'TT switches and Jaser-trimmed resistors. )t
serves s progrmmable gafn and control switehing for the Post Amplifier stage, The In-
tegrisor Hybrid also switehes the measurement eyele curreats aecording 1o functivii, e,
and measprement intervil codes fram the Yoltmerer Contral Chip.

DIGITAL THEQRY
4-66, The dightut jorton of the Logeing Multieter consists of the following elght borrds:

n, Digital Mother Bowd, Al

b, Processor Board, A2,

e, 170 and Tim'ng Board, AJ.

d. Yoltmerer Control Logle Board, A4,

¢, Display and Printer Control Board, A5,
I, Display Bonrd, A6, '

L Top Switeh Board, A7,

h, Bottom S viteh Board, AB.

ind all assoeinted interconnection,

4-67, Turms And Abbrevintions,

468, The following terms appear n tie Sigital Theory Sub-Section:

ASM — Algorithmic Stare Mavchine,




Made] JHOTA

BIT — A Binary Dig:t, Positive logle, high rue,
BYTL — 8 Bits, Contents of a memory location,
DEVICE — Selectable Jatch or buffer, Devices are treated as

memory locations,
HEX — Abbreviations for hexldecimal (Base 16),

170 — Transfer o) data to or from memory (ROM, low
power menory, or devices),

INTERRUPT — Input signal to the microprocessor used 1o request or
initinte spectal program sequence,

LS — Lenst significant digit, The fourth digit of this 4 1/2
dight instrument,

MPU — Microprocessing unft, The MC6B02,

MSI(S) — Most signiticant digites), The first 5 172 dighs ol this
4 172 digit instrument.

NYHBLE — 1/2 0ol a BYTE. 4 bits,

RAM . — Ruandom acvess (READ/WRITE) memory,

ROM — Read only memory.

Ve | — Low pawer memory supply voltnge,

Veo — -+ 5,05 volt digital supply volinge.

4.68. DIGITAL MOTHER BGARD.

4-70. This bourd, AL, comains the digital power supply circuitry, and all connectors nnd
Jueks Tor Interconnection between the Loggping Mulimeter assemblies, Connection 1o the
Analog Boord, AY, Is vin two [6-pin dip cables (W9-1 nnd W9-2),

4-71, PROCESSOR BOARP. .

472, The Processor Board, A2, contolns the instrument Microprocessor (MPPU), ROM-
restdent Operating System, Master clock souree, instrunient data bus read/write control and
buflers, und varfous ROM and device address seleet eireuitry, The theory which applies to
this board can best be dealt with by deseribing the snstrument Microprocessar an. generaliz-
i the Operating pysient.

4-73, Device latehes are "mapped’ into locattons in memory by the device seleet hines apd
are actually tresed as memory foeatons by the MPU, In other words, information is writien
to them by storing at thelr loeation, snd information is read from them by loading from
their location. This s the aherent method of Inpui Output, in mapped processors such s
the one used in the Logging P lultimerer,

Theory OF Operation
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4-74, Table 8-1A in Seetion VI s a fold-out summary of [70 devices and instriment
maemonies, This table can be untolded and left Tor reference throughout the remainder of
this seetion. The complete map of MPU memory places on-board read/write memory
(RAM} at HEX addresses 00 thru 71, the Instrument Data Bus and 170 Devices (for valid

~datn) ar 80 thru FE, and ROM (for valid da) at 2000-10-31FE, The ! ow Power Retention

Memory Is o 64 NYBBLE RAM (4 Bits wide) which is read from at device address IS and
written 1o at device address 1o,

4.76. Micraprocessor,

4-76, The Microprocessor used in the Logging Multimerer controls the instrument math
operations, ternal data transters, and all display and poat functions, “vhe specilic uni
used iy this instriment is the Motorola MCE302 MU,

477, 'The MC6802 is o monolithic 8-Bit parallel microprocessor which is a control orjented
version ol the popular MC6800, In addifon to 1wo 8-Bit accumulators, three 16-1i
dedicated registers (index, stack, and program counter), and one 6-Bit condition code
register, the 6802 contatns an internal clock generator/driver externadly driven w4 MHz in
the Logeing Multimeter) and 128 bytes of on-board RAM at HEX addresses 000-t0-007F,
The architecture of the MCORO2 Is shown in Figure 4-14,

$-73. The Microprocessor s supported by o 6k byte ROM Operating System which
establishes the instrisnent’s sean, offser, read, math, display, prat, and test routines under
hoth manual and 1imer control. A briel deseription of the MIPU signal lines and their
operating conditlons follows, '

ADDRESS BUS (A,-A,,)

The MPU utilizes 14 nddress Tines (Ay-A ) Tor addressing memory and devices (timer,
printer, display, ee.) Ay and Ay are used only in the CTEST routine as Sipnatre
Ay zer st and stop control bits used by the -hp- 3004A in a Lopeing Multitheter seifee
[IEOCEss,

DATA BUS (D,-D,)

The MPL data bus consists of 8 bidivectional, tei-state Hnes used For transferring Jata
/e devices and frome control ROMS,

READ/WRITE (R/W)

The MPU R/W Line bs usend ta enable deviees when the MPU s reading rom them (elapsed
Limse, status, ete) e writing s them (oo data, display da, ewe). The normal siandby
state of this e iy Reed thigh),

Ef ABLE (E)

The MPU enable ontpun Tine bs esed to comrol instramens diming, This sigwal s derived from
the MPU irernad lock generior and s wsed as oo master cloch (MCK), id s o 3 MLy
LIS Wik e,

Rev, A
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Figure 4-14. MPU Architecture,

RESET (RES)

The MPU Reset fnput Boe b used o reset and start the MPU when it i stuck or i second s
st {refer to theary on A3). The RES line is also used 1o reset the MPU after power-on

(PON),

EXtal and Xtal

The MPU has un iimernal clock generator which is driven ag these two terminalbs by a4 M,
erystal-controlled (Y1) oscillmor,

' VALID MEMORY ADDRESS (VMA)

The MPU Vadid Memory Address outpant line is used to epabie devices when there bs @ valid
ackdress on the MPU address bas,
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INTERRUPT REQUEST (IRQ}

The MPU Interrupt Reguest input line is used by the power drop detection cireuitry to signal
the MPU when Ve falls below 4,83 volts (ndjustable Trom L4V 1o 5,21V typieal). Upon
completion of its present task, the [RQ line is recognized by the MPU and the low power
memory is bolated,

479 Interrupts, There are three aterrupt conditions which will cause the MPU to enter
pre-defined service routines, Tabic 4-4 lists the routines by hierrupt conditon and provides
briel descriptions ot each,

Tahle 4.4, MPU Intecrupt Conditions,

Condition Intarrupt Type Desciptian
Tum-On Reset (HES) Restart [nitialization

Lvevel  Sensitive  (low  clears MPU,
positive edge begins restint routine)

Power Down Interrupt Request  Interrupt  §s - masked  dwing  BAM
Vee = 4.83V) {(IRQ) updating (2 ms moximum) when
Vee > 75V,
i avel Sensitive
1 Hz Time Bose Lost  Reset (RES) Tyra seconds have ehlipsed without a
ar Stuck timer reset tost) or two timer tesets

hove ocoured without an elopsed
second {stuck),

4.80, ROMs,

J-81, The Logging Multimeter Contro) RONMs contadn the jnstrument operating system and
Selt=Test programs, The Logging Multimeter uses 2k Byte ROMS which wre arranged as;

ROM O (L12) HEN Loentdons 200010 2711
ROM 1 (UY) HEN Lacations 3000 1o 371K
ROM 2 (U3 HEX Loeations 3800 10 MF)

The address decoding enables the control ROMs Tor valid memory addresses ghen abaove
when the MPU Enabse line iy high,

4-82, A flowcharted verston of the Logping Multimeter ROM Operating System s given in
Figure 4-15, The fowehart iy provided as additional insight into the sequences involved with
controlling the Logging Multimerer, Notiee that ope pass through the Jobh Control Loop og-
curs Tor ench complete measitrement or mabuntly ineremented digit, also potice that the
Self=Test routipe does not involve passing through the entire Job Control Loop, amd that the
MSCANT PREAD, OFES" and P PRIN' routines are skipped when aomensurement is
not regufred, The following parngraphs deseribe the nstrument management routines which
are portryed in Figure 422 and 4-15;

CINIT

Initializes the Logging Mulibneter hardware and RANML This rowtine s pertarmed afier in-
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Figure 4-156. Operating System Flowchart,

scrment turn-on or upon a stuck or Jost microprocessor situation, fis ot part of the Job
Control Loop of the opernting system, meaning that it s not performed eaeept on the above
conditions,

"STAT"
(T1)

The stans update routine is the bepinning of the instruments Job Contrul Lovp.. This
routine cheehs for timer conditions such as elapsed second and sets thmer stagus accordingly,
It also checks the seanner and voltmvter front panel condions 1o determine the nest chan-
nel, tanction, and range status 10 set, Phe snmber of analog-to digial conversions required
For ench measurepent is determined here,

'I'TEST“

This routine cheeks for a selected ont panel *“TESTY pushbutton, 1 selected, the channel
pushbutton settings nre checked 1o determine which of five possible Seli-Test muodes is
selecred and the appropriate Sell~Test routine s then performed, T pot selected this routne
ends with o cheek for the manual emry mode. Selection of the **Y** onanual entry) push-
button will braneh the system to the “ENT* rowine as will the absence of a selected chay-

e, o
Iy

Deselection of the TEST Front panel pushbutton (electing another function) relums the
pravessor to the Job Contral Loop entry point JCL, '\
' Rey, A
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""SCAN"

This routine determines the nest seanser amd function relays to close, then closes them, 1
sothing has changed, the same relays are seeured, 1o channels are seleeted the routine will
open all channels,

g nREADu
{T2)

This routine performs the required number of A-to-1) mensurement eyeles and essentinlly
passes control to the Voltmeter control Chip during each conversion, After the lust conver-
sfon the digital data s transferved into the processors” on board RAM, More information on
the transter §s included as part ol the Voltmeter Control Logie deseription tater in this see-
tion, Channel 4 measurements are stored fn the lantfon designated Tor the XY Mh
reference, {

"QFFS" )

(79)

In k2 andd FEMDP, this routine subtracts 4 ohms from the measurement 1o u)nmcnsmc lor
resistunee contributions by the high/Zlow Ynes and fuses, o the k2 and == ¥ funcedons, b
cheeks i1 the **pV, 2 ZERQ™ pushinnton wias selected apd i so stores the rewding obrained
in the »READ" routine ny an ofPser B0 s Jess than 208 or ZhmV, All 2eraes are stored Jor
the result jtselr, This cesults in the zero display which is observed when the display datn
RAM s londed b ISP, Readings which are too Jarge are pot treated s offhers, they are
enored,
IDENTfi

This routine by entered when the Y tnanual entry) pushbutton s depressed or no channels
are selected, sinee both cases do not require o sean or measurement eyele, The stored
reference value is trapsterred o the display butfer Jocation irthe Y manual entry pushbonon
is not depressed, A depressed Y omanual entry pushbutton will either:

m Store PCH A into the display dulter locaton it Channel 4 is sclected
OR

b, Maodity the display buffer Joes jon according to momentary codes (e, ineremen a
digit),

'DISP"

This routine Jonds the display. dare RAM with the contents o the displny bufter locatfon sand
enitbles the display, During some Self=Test routines the display bulter loeation Iy eniy w
times and no display oceors, Onee londed nnd enabled the display control efrenis will sean
the display dar RAM on its own,

"OVER"

This routine checks the **OL" bit which s received ay part of the seriad dina lrnnsl‘c} from
the Yolumeter Contral Chip during the *READ routine, This will result in formadng an
SOL disgray In ISP or “OL" print in *PRINY, Rendings ana resitlls are ulsb com-
pared against thebr allowable lmits and shmilir o omating may resuls, j

t
f
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"TEMP'
{PIO ""Math’’)

This Is the olms to degreer conversion routine based on o two part Logarlthimie thermistor
model,

"MATH"

This routine will perlorm the seleeted X:Y MATH operation which was requested for the
measurement, A math result greater thun £ 19999 whl result in formatting an **OL'" display

in " DISP,

"PRIN'*

This routine checks the tmer status and printer control pushbutton settings to determine i n
print is required, Printer formatting is done with respect to the seieeted ehiraeter orfenta-
tiom, timer status, and type of print (timed or mameal), . 1 “OL" §s then printed, An
overload measurement or result formats an QL' print, Lack ol printer paper formats the
"OP" display, ! .

4-83. /0 AND TIMING BOARD.

4-84, The 170 and Timing Board, A3, contains the nput data bulters, low power memory,
power up/down timing, and | Hz time base cireuitry.

4-85. The Input Data Buffers,

486, The device-sefectable date butters are used 1o seleetively load front proel switch intor-
nustion and other signals (imer status, °C-°F selectjon, ete,) to the Microprocessor, AU is
the device seleet decoder for these tris-state devices,

487, The Low Power Memory,

4-88. The Low Power CMOS RAM (AJUI2) is o 64 5 4 Dlock of memory used 1o store the
Logging Multimeter constants and Istrument status, 1t is updated onee during the control
loop by addressing over the instrument data bus (F6)),, RAM s preserved in o low power
standby stare during o power-drop condition, Worst ease power supply draln sets the
second hold speciticatfon,

4.88. Powsr Up/Down Timing.

+90, The Power Up/Down Timing Circult establishes the instrmment tur-on, power-
return, and power drop sequences, Power drops are defined ax a e voltage condition suffi-
clenttodrop the + 5 volt digitad supply 10 =< L83 volts, Reber ta Figure 4-16 throughowt this
deseription,

4-91, Instrament Turn-On, Turn-on removes the: IRQ condition und provides the RES in-
terrpt required to restart and inftialize the Logging Multimeter, The Jow power memory
supply, Ve, s discharged inftlally due to the shorting nction of the *LINE" switeh (AGS])
upon lurn-ofT, :

Rev, A 4-2]
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NOTE

This ussimes the V' LINE" switeh was used to remove fine voftage,
not a1 external master swireh,

“MOK™ Is theretore low when checked during turn-on and o full restart ocers rather than o
re-sJoad from low power RAM,

492, Low Power Retenton Supply, Yeo The fow power RAM retenifon supply s
developed by i Coarpe on AJCH when ENA goes low @ipprosinstely o msafter Ve reaches
H.83 volts), The charging elrenit Tor the Vo storage capiteitor is shown in Figure 3-17.

— P/Q NS
f— == T RAM STANDBY SUPRLY ~— = =
Ve,
AG
Ri? R4 StA
DK CRYy l 330 : JFF oN
N [ — J».w--rr[-f-»v B e LAt A V¢ D 0
Riﬁ‘, .*"-*C*‘E)'}
$30K ¥ 1.
330K } 1'% 200 | sromrace )
[ e Vo .0 CAPACITOR /
RI9 N/
330K :-['
LR S 46 1A-42

Figure 4-17, Pawer-Fai! Standhy Supply,
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4-93, Power-Drop, Assiming the 4.83 V adjusiment was properly made, a line glitch or
drop-ott below 4,83 V will enuse TRQ 10 go low, thus requesting interupt servieg from the
MU, This is done at 4,83 V beeause the MPU may be *Buosy' For up to 2 ms before notic-
b the interrupt, Actually, the interrupt condition §s Masked Tor up to 2. ms Joring some
management routines, The MPU must notice the interrupt before V- drops to 4,75 volts,
The TRQ Interiupt routine begins after RAM updating Is complete, It's essentinlly o wah
loop wll Ve Tinds ftsell the only remaining instrument supply or §f power returns
(**Gliteh"').

e, Power-Return, A return from a power drop will act similarly to o turp-on i V. fell
below 2,25 V during the power-drop condition (V- is not shorted sinee the *LINE" switeh
wiis not turned of1), IF Ve remained = 2,25 V shroughout the power-drop conditjon,
SMOK" is high when power retrns and the still valid low power memory is copied into
6802 muinory, The Logging Multimeter performs a Manuad Print as ap indicatior of the in-
terruption and loads elapsed time, alarm, oftsets, last ranges, and Channel 4 constants from
the low-power RAM.

4.86, 1 Hz Time Base,

6, The 1 Hz time base cireuit is 0 6250 Hyz clocked MQLD 6250 asynchronotts counter with
purlinl reset feedback, The omput of ULOA provides the 1 Hz tune base, UIO B is uscd as a
seconds frap, befng reset upon wrn-on (PON) or after a successtul elapsed time update,

The seeond suecessive | second fnrersal without a timer reset (TRE) produces a RES inter-
rupt, meaning that one secomd was missed, The second successive timer resel (TRE) withowt
wn elapsed second also procdiees o RES Interrupt, meaning that thie MPU Is Jost. the MPU
RES line Is level sensitive but the *INIT* routine begins after this line goes high,

4.87, VOLTMETER CONTROL LOGIC,

4-98, The Voimeter Control Logie, A4, controls input and Integrator A-aplitier switching,
measurement eyele timing, Run-Down counters, and serfal outpul teansfer timing to the
Microprocessor, The lenst significant digit is generated by a counter external 1o the vojtmeter
control ¢hip. This counter operates at tep tmes the clocking rate to obtain the required
resolution, Refer to Figure 4-18 1o help clarity the following deseription,

4.88. Voltmeter Control Chip (AdU1).

4-100, The heart of this poriton ol the instrumeny s the Voltmeter Control Chip, U1, This
chip contains the 3V digit MSD counter, polarity sensing logic, output buffers, and
Morithmie State Machine (ASM) Jogle wh.ich controls the autorange, measarement eyele,
and sericl output thning, o functional block dingram of this chip is shown in Figure 4-19. A
stete dingram for the Volunerer Control Chip is also given in this figare,

4-101, Voltmeter - Microprocassor Interface,

4-102, The mesirenent eyele begins during the “*READ management routine when the
Microprocessor writes 1o device VMC, resetting and engbling the counters tnd closing the
Auo Zero loop, Alter approsionuely 100 counts, the MSD counter iy reset again and
Vaoluneter Control Chip sets the Run-Up Interval and swhiching. the Rup-Up cJock (RUC) §s
aetive durfpe Run-Up,

Rev, A 4:23
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Figure 4-18, Voltmeter Control Logic Black Diagram,

=103, Priring the Told interval, the connters are reset and the polarity of the Run-Up [y
sensed, Ron-Dows bs theh condigured, durbng wideh the MSD's and LSD counters run unti)
w compirator transitfon or overfosd oceur, The comparntor transition w (76} on Figure 4-2
stops the counters by disubling the cloek sotree, Fhe LSD transfer signa) lirehes the LSD
data Into AJUTT and fsolates the MSD counter i the Voltmerer Control Chip it (17), The
cloek Iy re-enabled mt (T8) and wsed 10 shift the MSD dat to the onmpue budver of the
Volimeter Control Chip, The MSD and LSD counter dun s fnnlly transterrad 1o the
Microprocessor, The MSD daads rransterred serfally out ol 1OD*, A thnbng dingriom for n
sample measurement §s shown in Figwe 4-20, The LSD dataos iramsterred as g parallel 4-Bi
nybble to complete the dita transfer a (TY),

4.104, Codaes,

$-105, The Munctfon and ruge codes genernred by the Volimerer Control Chip control the
nput and Inteprator Hybrid switehing throughout the messurement eyele and establish the
Input and Post Amp galn contigurations 1o provide an Integrator put within the =1 V
cobstralnts,

i
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4-106, DISPLAY AND PRINTER GONTROL,
A-107, Displny Contral (PIO AB), ®

S 108, The Display Control elrenitry contnins 8 characiers of displny datn storags nreanped
iy 16 N, data seanning arrungement, segment angd consunt current digit drivers, and ihe
necessiry elock clreuliry,

=109, Display Date RAM Londing, The display dat RAM, U6, bs foi sded with the earrem
8 BYTES of rending and annuneinter g during the " DISP* manageient routine, This s
pecomplished by clenring DATA SUS LINES D7 and writing the display ditn 10 deviee
SRS G L, - nybbles, DT s then set and worten agnin. to desive 2 DSEY, This resets
the display clock und enables the sepment seaner, 12 Boalso allows the display seanner,
LIS, to eyele hrough dispiny dita RAN addresses while data §s latehed ol to the digit
drivers (as two $-Bit nybbles),

J-130, Display Seanninp, Refer wo Flpure 421, The display clock estublishes the 625 112
display eyele and the two Juehing signals per display eyele, The Just old nybble is lntehed and
the dhisplay scamner is incresented, thus addyessing the first new nybble of RAM through the
guitd 2-40-1 do selector, U7, This dat §s Jorehed aeed the display seanner ngaln in-
eremented 1o provide thie seeond new nybble tessentially step-lateh-step for o new dusplay
byle),

J-11E Dis Hay dan s arrimgeed by sepment in the dispiay data RAM. This means that the
address coninips the segment nformtios and the bit conmins the digit information, The
result §s that segment A is livon all wppropriante digits, then segment B, sepment 2O,
and so forth, 0
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.
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Figure 4-21, Lstehing Display Data,
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4.112, Printer Centrol (P/0 h!i}.

$-113 The printer control cireubtry ‘contains the printer data lateh, motar divection
decoding, timing eounters, and a portion ol the motor speed contral loop,

4-114, Printer Data, The 7 bits of printer thermal head ditn and 1 bit of printer direction
information fs written ro the printer control latehes (U1, U3 & UR) dwring the »PRIN"
sibroutine, This iy necomplished by elearing DATA BUS LINE D7 and writing the printer
data to deviee “PRT The low D7 line gates the simple ¢lock (SCL) 1o the printer motor
speed control cirewdt, thus establishing a lnr\\urd motor direction, The printer motor speed
control foop serves 1o repalste the printer's forward speed through a sampled EMEF
technique.

4-115, Motar Speed Control, During T) (refer to schematic 6) of »*SCL, the motor speed
cantro} Joop is brohen and forward motor drive removed to allow the ack M trmsient
from the motor to die out, During T2, the printer motor EMI §s monir < wndd comparad 10
i fixed reference to deterniine if the motor i too fist, 1 the motor is too fast, the Vo, siznitl
from the printer assembly is high, thus removing the FWD motor drive signal whenever e
speed rises during T2, 10 the motor s too slow, the 'V, signal from the printer assembly iy
low, thus applying WD drive to the printer motor whenever motor speed drops during T2,
The patural response of the molor 1o this intermittent drive/no drive aetion of the FW Hne
SCrVEs fo Creile o constant motor speed.

4-E16, Direetion Decoding, There are two methods wsed 1o send the printer home and ciuse
a line-feed, Setting the direction bit D7 and writing 1o devive PR establishes ioreverse
motor direction which sends the thermal print head home where the motor is brihed by the
SHOME™ switeh gow at home), setting the “BRR"" Hne thigh at hame), I the ermal |1|in|
head s not b the home positton (say, after printing a line) and the reverse direction code is
not received (perbaps o dropped bit), the U4B proteciion timer awonsiically sets a revepse
direction code after waiting = 1.3 ms for another “*PRT™. This sends the thermal head
home, preventing printer damage against the far side of the printer wall upon o subseqent
print eperation,

4-117. Print Head Data Strobing. The “*STB® sipnal penerated by the printer assembly iy
used (o modulate the thevmal pring head ditaat a 10 kH7 rare. The duty evele of this signal is

viried by the printer assembly sueh that it §s inver: ly proportioni to the printer supply
voltage, The roadeis wouniform print intensity, regardless of slight power suppiy variations,

S8, The print imensity resistor, RP*, s taetory selected to set the duty evele (W) of the
e » . . . . N . . ' . . |
CSTH sipnal for the proper print intensity, Selecting o new RI™ value js exphiiped in See-

tion VI “SERVICE™, howeser, the factory selected value provides the optimum pring
head lite. The “*STB™ signal duty eyele is approsimarely 707 for the 4,8 V primer supply,

4-119. DISPLAY BOARD,

4-120, The Display Boasd, A6, is arvonged as i 8 digin, 8 segment array, Five digits wre
used tor displaying measurement results Jeaving 3 digits for annuncisting insirument e,

4120, The *uV, @ ZERO™ and »LINE™ switches are also op this board. The fow-power
memory supply, Ve, is brought 1o A6 by W3 and is shorted to ground by the “1LINE"
switehy, STA, when OFEF. The Ohms zero switeh line, *OZ°, leves A6 by W3 and s encoded
on A8 along with the other strument momentary contact switches,

, | Rev, A
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4122, TOP AND BOTTOM SWITCH BGARDS.

4123, The Tov and Bottom Switeh Boards, A7 and A8 respectively, contaln the from panel ‘
pushbutions used 1o seleet the Logging Multimeter Tunction, range, thmer Intersal, math
mode, entered reference vajue, and printer control information,

4-128, All momenary contaet swhtehes (“STEP' and **uV, Q@ ZERO™) are encoded on
A8, AT contains an fsolition translormer used to isolate the owr of paper switeh (OQOPS) on
the Printer Assembly, AP, from the A7 board. A low-to-chassis spark gap is included on A7
1o it statie build up,

4125, PRINTER ASSEMBLY.

$-1260. The Printer Assembly AP, is a proprietary Hewlett-Packard Assembly. Theory on
this particular assembly is nov presented here,
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SECTION V
PERFORMANCE TESTS

B-1. INTROBUGCTION.

5.2, This section of the namual contains recommended test procedures Tor veritying the
Logging Multimeter specitications as Hsted in Section 1. A performance test record bs provide
ed at the end ol this seetfon For your convenience In recording test results. The test record
may be reproduced without perint,sion from Hewlet-Packard. All tests ean be perfarmed
without access o the interior of the instriment,

NOTE
There is sufficient spuce on the performance test record for taping
printed rest results, This redvces the ot of recording required
throughout the testing process.

6.3, RECOMMENDED TEST EQUIPMENT,

S+, The recommended equipment for these performance tests i listed in Tuble 5-1. Equip-
ment that satisfies or exceeds the required characteristics given in the table may be
substituted for the recommended models,

Table 6-1. Recommended Performance Test Equipment,

Instrement Type Required Characteristics Recommanded Madol

AC Calibratar/High Frequency: 20 Hz to 100 kHz. -hp- 745A/746A
Voltage Amplifier Qutput: 1TOmMV to 1000V
Accuracy (mid band); £ 0,1%

DC Standard Output; 1 mV 1o 1000 V -hp- 7408
Accuracy: + 0.02% W/ 1106568

Electronic Counter Frequency: b0 and 60 Hz -hp- B300A/6302A
Accuracy; t 0.01%

Resistor Decade Box{ 151, 108, 1001), k%, 100k} Genera! Radio
ond 1 MR steps Mdl GR 1433-H
Accuracy: + 0,006%

i

Resistors 100.6 ¢« 1% hp- 0811-1647
6008 & 1% -hp- 0757-1100
1k £ 19 -hp- 0727-0761
TORI + 190 -hp- 08B11-3234
10k &+ 0.01¢ -hp- 0B11-118b
20 1.5 10 Turn Potentiomoeter -hp- 2100-3484
10M8 & Q.10 -hp- 0698-8194
6009 + 1% -hp- 0767-1100

5.1
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5.6, TESTING MULTI.CHANNEL INSTRUMENTS,

5.6, Testing all Tour channels for each specificaion is nob necessiry, Aftey werifying con-
tinuily ob the Tour input chinmels the remaining performiiee tests need be performed onh
on the channels indicated (enerally channel 3 with 4 as the math reference), Wapsl-ciise
chianiels are tested where applicable.

6.7, OPERATIONAL VERIFICATION.

5-8. The Operational Verifiestion is a shortened version of the full performanee test, This
verilication chieeks the most critical, chingeable specifications and Is useful for incoming in-
spections where full esting may not be desired. An operationa) verification record fs
provided i the end of this seetion for your convenlence in recording test results. This record
oy b ceproduced withour permission from Hewlett-Packard.

5.8, PERFORMANCE TESTS,
5-10, Logping Multimeter performance tesis are presepted i the following order:

a. Continuity cheek

b, Temperature mensurement accuricy fest
¢, DC voltmeter aceuraey test

d. AC volimeter aceuracey test

e, Olunmeter aecuriey test

I, AC normal mode refeetion toat

g. AC common mode refection test

k. Scunber Bolation test

5-11, Continuity Chack,
5-12, This check by required to verify continuity from the chanpel fnput terminals 1o the
senner common tenminals, This allows the Loging Multimeter perforniance tests to be per-
formed only on a selected channel to rediee testing time,
5-13, Procedure: (Perform aiso as purt of Opepational Yerification),

&, Set the Logging Multimeter to the KQ function, awtoranging.

b, Seleet all four channels,

¢, Verity that the Logging Multimeter overloads on all four channels. A manual prine wiil
obtain a record of this,

. Short all four chapnel fput HE and LO terminals together.

e, Verily that the magnitude of the readings on all Four channels are = ¢ 156 A mianal
print will obtain a record of this,

NOTE

This verifies a channel resistance within 1,52 of the tirn-on ojj..w
of 48, Negative turn-on velues are possible,

LI
-
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6-14, Temperature Mensuremont Accuracy Test,

S-15. The procedure in this test can be used to verify the temperature measurenienl aceiricy
as listed below:

5-10. Speciffention,

Accuraey
- BOClo ¢ BOC - 1127w ¢ 176°17) + ,3°C (£ 5471} of theoretical curve
£ BOCo + TIO°C(+ 7671 1w + 230°1) £ ,8°C (+ .9%F} of theoretival curve
+FHI0°C o + 150°C (4 230°1F 10+ 302°F) «1,3°C (£ 2.34°F) of theoretict) curve

5-17, Deseription, This test consists of simutating the fdenl thermistor resistanee wt specified
temperatures with o precision resistor deeade box, The temperatire reading should corres-
pond to the theoretical curve within speeified aecuracy,

5-18, Procedure,

LEquipment Reguired:

Resistor Decade Box
(General Radio Muodel GR 1433-1)

A, Set the Fogging Multimeter 1o the TEMP tuncetion.

b, Conpect the precision resistor decade box to Channel 3 ds shown in Figure 541 and -
fust the deeade box to the test load sulue, R, listed in Table 5.2,

¢ Seleet Channel 3,

do Verify that the resulting temperature reading is within the test Bimits Tor the test load
used, The limits are listed in Table 5-2 and on the performinee test recerd,

LOGG NG
MULT IMETER
~hp- 3467A

ooy ey
— — |
.- —

"‘-‘q
[0 7% S {1 6 0 N
pe o || e ———
= ..J'.J.!.J.JJ.J:IJ

RESISTOR
DECADE
BOX

CHANNEL
3 SELECTED 346TA-47

Figure 6-1, Temperature Measurement Accuracy Test.
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Table 6.2 Temporature Mensurement Accuracy Test Limit,

nc °F |
Tost Limits Tost Limits
TestLond, Rylohms] Low High Law Bigh
97 144,7 147.3 292.6 2971
2bb 109.6 110.6 2291 230.9
628 79.7 B0.3 176.5 176.6
16,330k -00.3 + 00,3 31.6 32.6
3371k -7B.7 -79.3 [-109.66 -110.74

e, Press the MAN PRINT pushbutton to obtain o printed record of the test results,
I Repent Step D for each test load Ysted in Table 5-2,

g 1T printed record of rendings was made, the record can be tped onto the perfor-
manee test record,

5-18, DC Voltmeter Accuracy Tast,

3-20. The procedure in this test enn e used to verify the DC volimeter accuraey ns lsted

helow:

To avoid possible damage 1o the Logging Multimerer circuitry, the
voltage hetween any two terminals and any terminal and grownd
must not exceed & 350 volts (DC + peak AC).

5-21, Specification.
Accuraey: (Assuming lead sero adjusted, 23°C & 5°C, 6 months, 30 min, warm up)

Range Accuracy

W0 my 05%  reading + 10 counts
200mV LO4%  reading 2 counts

+
Y 03%  reading + 1 count
0V 3% reading + ) coumt
200V 03%  reading + 1 count
+

: 250V 035% reading I count

5-22. Deseription. This test consists of applying a highly aceurate DC source to the Lopging
Multhmeter and verifying that the DC voltage reading is within the specified limits.

1
V

NOTE
AL 30 niinwite warm-up time s reguized prior 1o beginning this test,

5-4
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5-23, Procedure,
Equipment Required:

DXC Standard
Output Cable

(-hp- 74013)
-hp- 1105513)

.861k + 01"
0.6 & 1%
10k £ 1%
200, 10 turm pot

Divider Resistors:

{-hp- 0811-9008)
Chp- 0811-1647)
(-hp- 0811-3234)
¢hp- 2100-3484)

a. Ser the Logping Multimeter to DC volts and 2I() mV range.,

b, Allow the Logging Multimerer to warm up for 3G minutes,

Perturinanee Tests

¢, Connect the mensurement leads to Chapnel 3 and short the ends together.

d, Seleet Channel 3,

e, Zero the measurement leads with the oV, @ zero pushbution.

o Connect the DC sunddard to the measurement leads as shown in Figure 522, The 20mV

and 2000V rapges require a precision volinge-divider set-up.

g. Check wll the ranges Bsted in Table 5-3 for the indicated toleranees.

e A primted record of test readings ¢itn be made and taped onto the perforimance test

record,

LOGG NG
MULTINE TER DC STANDAKD
-hp- 3467A

4677 “hp- 7408
A & v s
’“1;' ro S

;
v g e
l;»"”- e

CHRNhE,
Vot

At
CnvA

Coad i KEStET o DivI LK

CEOPY ARD U0V RARGE 51

Wi
9 s ' '
wF — e
Mt » ARA [} skt RGBT Ch
' ! e e ! LEECmBE Tl T

Bt " § ’ - i
v g G R He W OAGIK 1O C'% WeRE RCORD LB oLt
WA chEut y N : . :
v R T SR TOZ E PO AIRE ADLAD  CBi. k)
: Cale iRy 1ER 1% AIRE ACORD ce R
Lam - H sl ¢ R Toe YER TLRR FOTER i 'U-l_ EEI%Y, J-Ir-‘»tj

1o 'h o

Figure 6-2, DC Voltmeter Accuracy Test,
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50

Table 6:3, DC Voltmoter Accuracy Test Limits,

D Stapdand Logging Multimetar
fange Dutput Tost Limits

1,000 m¥ 1,888 mV J1.911 v
P20 mv t 10.000 mV + 9,986 mV ¢+ 10,016 mV
+10,000 mV +18.680 mV +18,020 mv
+ 19.00 mV 1 18.97 mv t 19.04 mvy
* 200 mv + 100.00mV +99.94 mv + 100.06 mV
100,00 mV 188,80 mV A80.0mV
- 1900 VvV - 189B V + 1,902V
2V + 1.0000 V ¢, 9996 V -10.004 V
+1,9000 V +1,0093 V 18,007 ¥
+1,900V + 1,888V §1,902 V
20V -10.000 vV -9.996 V -10.006 V
40,000 V -18.003 V 18,007 V
-19,00 V -18.,88 VvV -18.02 v
200 V + 100,00 V +99.06V + 100,04 V
+180.00 v +180.83 v +180,07 V
-100.0 V 09,9V 100 v
350V *++3000 V +208.8V +300.2 V

NOTE

Operationd! verification tests are i BOLD rype,

A 100 resistive divider is regrived to obiain the necessary aectirgey ol

200V aned 200 mV ranges.

**Step the 0B oupur to this valie in 1003 inerenients,

624, AC Voltmeter Accuracy Test.

Model BIGTA

£.25. The procedure in this test can be wsed to verity e AC voltmerer aectrney as lised

hefow:

To avoid possible damage to the Logging Nultimerer cireuitry, the
voltage herween any two terminaly or any erminal and grownd
must not exceed £ 350 volts (DC v peak AC),

§:26, Specitleation,

Sinewive Acenracy: (23°C « 5°C, 6 wonths, mininam 1800 count reading),

Frequency

45 Haz - 100 Hz

OO Hy - 1O KH .
PG kHz - 20 kHz
2 kHz - 100 KHYy

Aceuruey

1% of reading + 40 counts
0,2% of reading + 40 coums
F% of reading + 40 connts
2% of reading -+ 200 counts
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5-27, Description, This test consists of applying a highly aceurate AC source (AC ealibrator
. with high voltage smplitier) to the Logping Multimeter and verifying that the AC voltage
reading Is within the specified limits,

528, Procedure,
Equipment Requtired:

AC Calibrtor (-hp- T45A)
High Voliage Amplifier -hp- 746A\)

a, Ser the Logpging Multimeter function to ACV, 200 mV range, Conneet the AC
calibriror 1o Channel 3 as shown in Figare 5-8 and seleet Chmel 3,

b, Verify ench range (hrough she 200V rapge) for the test lmidts lsted in Table 5-4 w the
piven frequencies.,

NOTE

‘i may notice that several samples are reguired for the AC
calibraror oupit 1 stabilize, This effect diminishes as you ap-
proael full-scale. Aty extra time before initializing @ print since
nare than three samples may he required,

0 LOGGING
AG CALIBRATOR MUL T IMETER
~hp- T4BA _-hp- 34677

!
ey bl T
: G i
' I
»
) ]
(,.._.I_D____,__

HIGH VOLTAGE ANPLIFIER
-hp~ T4GA

e R OB

Figure 6:3. AC Voltmeter Accuracy Test,

| WARNING I

Use extreme care when verifyving these last four readings, Make all
connectiony BEFORE trning on the high voltage source, When

‘ _ the rest s complere, tirn off the high voltage BEFORIE diseonnee-
ting any cabley or test feads,

37
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¢ To cheek the 190V reading op the 200V range, and the 250 V rnge readings, connect
the Bigh voltage wmplitier to the chanpel to be tested as shown by the dotied line in Figore ‘
5-3

d. Verily the Jast four owtput/frequency combinations,

¢, I printed record of readings was made, the record can be taped onio the perfor-
manee test revord,

Tahle 6-4. AC Voltmeter Test Limits,

AC Calibrator Tuost
fange Ouiput Froquency Test Limits
200 mv 19 mv 100 Hz 18.56 mV 19.44 my
19 mV 10 kHz 18.66 mV 19,44 mv
10 my 20 kiix §8.41 mV 19.60 my
13 my 100 ki 16.62 mV 21,30 my
19C mV 100 kH2 184.2)mvV 196,80 mv/
190 mv 20 kHez i87.70 mV 182.30 VvV
190 mV 10 kifz 189,22 mV 180,78 m¥
190 my 1G0 Kz 109,22 my 190.78 my
2V 19V 100G Hz .1866 V 944V
9y 20 kH? 1841 V 069 vV
1.9V 100 kHz 1.8420 V 1.9680 V
4y 10 kHe 1.6022 V 1.9078Y
20V 1.9V 10 kHz 1.866 V 1944V @
1.9V 100 Hz 1 866 V 1,944 V
1.9V 20 kHa2 1.841 V 1.969 V
1.9V 100 kHz 1.662 V 2,136V
19 v 100 kHz 16.420V 19.680V
19 v 20 kHz 18.770 Vv 19.230V
sy 10 kK2 10.822 v 18.078 V
19V 100 Hz 18.922 V 19078 Vv
200V 19V 100 Ha 18,66 V 19.44 v
19V 100 kHz i6.62 V 21.38v
190 v 20 kH2 187.70 V 192,30 V
1oy 10 kHz 108,22 v 190.70 v
260 V 200V 10 kH2 1967 V 204.4 V
20y h0 kK2 176.0 v 2240 ¢

NOTLE
Operasional Verification Tests are in BOLD pype,

*This combination checks AC acenraey at the maximion 107 valp-horez
product,

§:28. Ohmmeter Accuracy Test, 0

5:30, The procedure in this test enn be used to verify the ohimmeter accuraey s Hsied below:

5-8
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531, Specitication.

Runye

2000
k4
20k0)
20k}
2000k8}
20 MO

Aceursey

L89S reading
L3 rending
03% reading
O3 rending
L4950 rending
8% rending

+ +r - o -

10 counts
3 county
P eount
P eount
b ecount
b eount

Performanee Tes

5-32, Deseription, This test consksts of connecting n precision resbstanee deeade box to the
Logeing Multhmeter and serifying that the oluns reading is within the specified Ihnits,

533, Drovcedure,

Equipment Required:

Resistapnee Deeade Box (General Rodio - Model GR 1433-H),

i Set the Logging Multimeter Tupction o k2 in the 2008 ranpe. Connect the resistinee
accade bos o Channel 3 as shown in Figure 5-4,

b, Sei the resistance deeade box 1o zero ohms,

¢, Zere the Loggine Multimeter with the pV, Q 2ero pushbutton,

d. Cheek the ranges listed [n Table 5-5 for dhe indicated toleranees,

LOGGING
MULT IMETER

-hp- 346

7A

o =x

~—— -
NSRS T V] NN O

g Picadialigediodiog
vl wd WD ddD A

_:'"”_-J:__J::J.n o
SR ey 1 RES|STOR
l[ ][8 2 % y DECADE
o St BOX
CHANKNEL
3 SELECTED ' FIXED RESISTORS ' 0.005%
MAY BE SUBSTITUTED.
** USE SHORT LEADS.
USE SHIELDED LEADS FOR
NGIA-BO

THE 2M AND 20M RANGE.
CONNECT DECADE BOX
GUARD TO LOW.

Figure 5-4, Ghmmeter Accuracy Test,

e, IEaprinted record of test readings was made, the record enn be taped onto the pertor-

mesee test reeord,
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Yahle 6.6, Ohmmeter Accuracy Tast,

Madel 3467A

3-10

Ronge Resistance Tast Limits
200 1) 19.0 1 18.88 1} 19,120
100.00 1} 99.82 1 1001384
180,00 1) 100.76 § 100,25 1}
2 ki 1900 ki) 1896 ki) L1804 A0
1.0000 kf .89994 ki 1.000€ 1 9
1.8000 ki) 1.0991 ki) 1,8008 ki)
20 k) 1,800 ki) 1.898 Kk} 1,902 ki
10 000 ki) 9,996 ki) 10.004 ki
18,000 k%) . 18.807 ke 19.007 Wi}
200 ki) 19.00 ki) 18,98 ki) 19,02 ki)
100,00 ki 99,96 ki) 100.04 k2
180,00 ki) 108.83 ki) 180,07 k&
<000 ki 190.0 ki) 189,8 ki) 150.2 kit
1000.0 ki 999.5 ki) 1000.6 kf}
1860.0 ki 1888.1 ki} 1900.0 ki
20 Mi) 1 900 MR 1.896 M 1.904 M)
10.00 Mt 9,864 M) 10.016 M2

NOTE

Operational verification rests are in BOLI rvpe,

5-34. AC Hormal-Made Rejection Tost,

5-35. The procedure in this test can be used 1o veriy the ability of ine Logging Multinteter
to make aceurate PC voltage mersurement i the presense of AC vorpuit-mode soltages
power tne frequencies, Thas abillty is called A C Naormal Maode Rejection and is deseribed ps
the d' e of the peak pormd-mode voltage 1o the restdtant DC meisurament erpor,

L}

Peak AC Imertering Voliage

NMRR (dl}) = 20 LOG, Equation 5-1,

Change In DCV Reading
5-30. Specification,
Normal Mode Rejection: '> 60 dB3 @ 50/60 142 £ 19,
5-37. Deseription, This test consists of applving ¢ highly aceurate normal-mode .'\.(i sipnin

to the Logging Multimeter Chapuel 4 in the DOV Tunctton, and veritying thar the ehange.in
the DC reading on this ehannel is correct for the specitied NMRR,

5-38, Procedure, o |
Equipment Reqguired: :

AC Calibrator (-hp- T45A)
Electronie Counter (-hp- 53ICA)




Model M07A Perfornumee Tests
Connect the AC eabibrator to the edeetronic cdunter as shown in Figure §-5, Do not

conpeet the Logeing Multhneter s this thne,
Adjust the AC calibraror output 1o 10,0000 V (14 V peah).

oo Using the electranie couter as o monitor, adjust the AC culibraor 1o the line frequen
¢yt your focation,
Line Frequency Period

20000 s+ 20 pesen

U T PN LY
16667 jiv & 17 psee

ol Hy & %
Ser the Logeing Multimeter function 1o DCV, 20V range, Short the input terminals ol
Channel 3 and seleet Channet 3,
Zero Channed 3 wsing the gV, 12 2ero pushbution,

Remose the short and connect the AC Calibrator normal mode to Channel 3, the test
set-upris shown in Fgure 5-5,

Fhe Fopging Muoltinieter reading should not vary more than 0,028V or 28 counts peak

to-peith, This verifies an AC normal mode rejection ol = 60 dl3,

ELECTRON!C LOGG NG
AC CAL I|BRATOR COUNTER MULT IMETER
~hp- 745A —hp- 5300A ~hp- 3467A

O o000 ool fore) o EEEd]
O 0O dJJJJ[i_J_IJi_J.j

O O O O \OOOO_/ R EEE NN

0 0 0o W S
"l

CHANNEL

o000
T’“ 3 SELECTED
NOTE:
ALLOW TIME FOR AC
CALIBRATOR QUTPUT —_— L
TO STABILIZE
IAGTA-5]

Figure 6-6. AC Normal-Mode Refection Test,

539, AC Common-Mode Rejection Test.

‘ S-40, The procedure in this test can be used 1o verity the ability of the Logging Multimeter
to make accurate AC voltage mensuremients in the presepee of AC cammon-moste volinge s

511




Performanee Tests

Model J67A

at power Jine frequencies, This ability is ealled AC Commaon-Muode Rejection and i deserib-

e ay the B martdo of 1)
mesurenent error,

AC CMRR ()

e RMS value of the common-mode voltage 1o the resuliim DC

RMS AC Interlering Voltage
= 20 1.0G, Equation 5-2,
Change In DCV Reading

NOTE

This specification Is derfved from the AC effective common-maorde
refection specification hy;

S-41, Specitieation,

(AC}CMRR = (AC) ECMRR - NMRR

AC Common Mode Rejer son: > 60 dIb @ 5060 Flz o+ 1%,

5-42. Deseription, This

test consists of applying a hignly aeeurbte common-made AC signal

to the Lopping Multimeter Channel 3 input terminals in the DCY Tunction.

5-43. brocedure,

Equipment Reqguired:

AC Calibrator (-hp- 7T435A)
Electronic Counter ¢hpe 5300A)

Resistor; 1 k@2 + 1%
or Resistor DPecade

(-hp- 0727-0751)
Box (General Radio Model GR 1433-H)

. Conneet the AC calibrator to the electronie counter as shown i Figure 5-6, Do not

connect the Lopging My

tubmeter w this thme,

ALLOW TIME FOR AC
CALIBRATOR OUTPYUT
TO STABLIZE

| ELECTRON!C LOGG NG
AC CAL IBRATOR COUNTER MULTIMETER
—hp-, 745A ~hp- 5300A ~hp~ 3467A
"oooooo ol
0.0 0 0 O o | S
0OQO0
NOTE, c[

i 34674-52 .

5-12

Fiyure 6-6, AC Common-Mode Rejection Test,



Model MOTA Performanee feste

b, Using the elecironic connter as a monitor, adjust the AC calibrator 1o the line
. frequeney at your locatfon,

Line Frequeney Period
hTH IS PR LA J0000 pes & py
60 Hz v 1% 16667 ps & ps

¢. Set the Logging Multimeter function 1o DCV, 20 V range. Conneet ot 1 kRE £ 1%
resistor between the LO and TA imput terminals of Channel 3 and seleet Channel 3. Record
the Channel 3 reading or print ft _

d, Conneet the AC caltbrator between the HI rerminal of Channel 3 tresistor still in pluce)
and power Hine ground. This Is shown in Figure 5-6,

¢, Adjust the AC caltbrator tor an outpuy of FLOGG000 Vims,

£ The Logging Multimeter reading should pot vary more thap £ G014V or 14 counts
from the rending noted in Step C, This verfties an AC common-maode rejection ratio of
= of) dB,

§-44. Scanncr Isolation Tast,

5-45, The procedure in this test can be wsed 1o verily the isolation between seanner chiannels
in the ACV Tuuction,

‘ 5-36. Specification,

Source Impedanee  Up To 10 kIlz - Up To 100 kB2

600 0 > 80 i > o) dB
10 k) > 60 B > a0 diy

5-47. Deseription, This test consists of applying an AC signal to Channel 3 and connecting o
load seross Chimed 3 1o represent asource imped wmee, A dB math operation on Chantel 3
produces a meisurentent result equal o the isolodon, 10 KHz bs used instead of 1 kllz to
keep the rest readings within the dynwmic range ol the Logping Multimejer,

5-48. Procedure.

.

Equipment Reginred:

AC Calibrator (-hp- 745A)
600 © % 1% (-bp- 0757-1100)
10k & 01% (O811-1185)
Resistors above may be substituted by:
Resistor Decode Box (Genernd Radio Mode] 1433-H)

@, Set the Logging Muftimeter 1o the ACV function, autormnge, Connect the AC

0 Calibrator to Channed 3 and the 600 8 load to Channel 4 as shown by Flpure 5-7 and seleet
Channels 3 and 4,

5-13



Pertanminee Tesls

LOSGING
AC CALIBRATOR MULT!MFTER
~hp - 146A ~hp~ 3467A
S oo St R
voC G0N G St
t i
P I I
L3 ;‘s." \r——lp‘
- = v Repersens
[ 3
e
A £CQ Oy Cw
e ;L ‘,éu_" o Gk Gkt
ISGLATICH TES!
14 {
L & T
HIGH YOLTAGE AMPLIFIER
~hp~ 746A
T4E12 L}

Figure 5.7, Scanner Isolation Tsst,

b, Ser the AC ealibraior output ro 100,0000 Vs i 10 Kz,

Model M6TA

¢, Seleer the dBb math operation, The mewsurement result shonld be greater than 80 dB.

d. Verily the seanner isolation at 100 kHz Tor (e same load (60 d13),

¢ Repeat the proesdure wr 10 KNz and 100 kHz with a 10 59 Joad across Channel 4.

Verily 60 dI3 e 10 KH2z and 40 dB m 100 kH 2,

S04
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HEWLETT-PACKARD MODEL 34G7A LOGGING MULTIMETER
OPERATIONAL VERIFICATION RECORD

Lopging Muhimeter

Soerfel No, _ ... _

Tost Porlormed By .

Date .. ... .. ..
Tust Teat [imit Tust Resalt
Continuity - -
Jpen Circult Open Circuit
"OL" ol chonnels L R
2, ——n e
3 o -
L S
Short Circuit Shart Circuit
= 1.6 1} 8l channels ) .
2 i
¢ 1 _—
4. e e
L _
DC Voltmeler Accuracy
-
20 mV Ronge L
- 1,900 mV - 1.8889 mv - 1911 mv - e -
t 19.000 mV £ 18,.980mV  +190.10 mvV — e -
200 mV Range
~-190.00 mv ~189.90mV  + 190.10 mV e
2V Range
+ 11,9000 VvV +1.8993Yy v 1,9007 V e e
20 V Ronge
-19.000 VvV -1B.992 vV - 19.007 vV —— R
200V Range
+ 190,00 vV £ 188,93V + 190.07 vV S
350 V Range
+ 300.0 V +299.8 vV + 300.2V e e et e
L. 4

|

|- S I |




Tust Tust Limit Tast Result
AC Valtumeter Accuracy
- =
200 mV Ronge
189 mv 20 kH: 18.41 mv 19.63 mv
19 mV 100 kH» 16.62 mV 21.38mv _
190 mV 10 kH2 189.22 nV 190.78 my .
190 mV 100 Hy 189.22 mV 190,78 mv
2 V Range
1.9V 10 kH2z 1.8822 vV 1.9078 vV
20 V Bonge
139V 10 kH2 18,922V 19.078 v
200 V Rongu
190V 10 kH2 189.22V 190.78 Vv
260 V Ronge
200V BOkHz §76.0V 2240V
L _
Ohmmeter Accuracy
- =
200 11 Range
19.001 18.881) 19.124)
19G.00 10 189.76 1} 190,26 1)
2 ki Range
1.900 ki) 1.6991 ki} 1.9009 kR
2Q kf) Range
19.000 ki} 18.993 ki) 19.007 k0
200 ki} Range
190.00 ki) i89.93 ki 190.07 k2
2000 ki? Range
1900.0 ki 1899, 1 ki 1900.9 kR
20 M5 Range
10,000 M) 9.084 M1 10,016 M)
- _

- o e

L




Tost Tost Limit Tast Result
-
AC Con non Mude Rejection
=t Db counns
difference hetween
readings _—
(penh)
-
|
Sconner Isolation
GO0 1) 10 kHz > 80 dB
600 100 kHz > 60 dB
10 ki) 100 kH2 > 40 dB -
10 ki 10 kH2 > 60 dB
]
Fond e




HEWLETT-PACKARD MODEL 3467A LOGGING MULTIMETER
PERFORMANCE TEST RECORD

Logping Multimeter

Sordal Mo, .
Tost Porloymed @y .
Dot
Tost Test Limit Test Rusuht
Continulty [_ ]
Open Clrcult Open Circuit
oL’ all chonnels 1: -
2 e
1
A e
Short Circuit Shart Circult
=< 1.6 § alt channels i
20
3 .
4,
L _
Tempuerature Measurement ~ |
Accuracy
Test Lood, Ry (1)) ¢ ¥
97 [ET ) 47 2 YR e R
266 e b A 2oy 2308 R ~
62B W b Yinn Yo e R
16.330 k ) LU0 ) M 8 e
3371 k 11 Ma LU N 10 —_— _ _
L N




Tast Test Limit Tozt Nasult
~1
AC Voltmeter Accuracy
200 mV Range
19 mv 100 Hz 18,56 my 19.44 mv
19 mv 10 kHz 15,66 mV 19.44 mv
19 mV 20 kHz 13,41 mv 19.68 mv -
19 mV 100 kHz 16.62 mV 21.38 my
190 mv 100 kHz 1B4.20 mV 186.80 mv —
190 mv 20 kHz 187.70 mV 182.30 my ——
190 mv 10 kH2 1R8.22 mvV 190.78 mv
190 mv 100 Hz 189.22 mv 190.78 mV —
2 V Range
A9V 100 Hz .1BB6G V 1844 Y
A9V 20 kHz A841 Y 1969 Vv
1.9V 100 kHz 1.8420V 1.96B0 V
1.0V 10 kHz 1.8822V 1.8078 VvV
20 V Range
1.9V 10 kH2 1,866 V 1,944 v
1.9V 100 H, 1.866 V 1.044 V
1.9V 20 kHz 1.841 V 1.969 v
1.9v 100 kHz 1.662 V 1.138 v
19V 100 kHz 18.370V 19,630V ———
19V 20 kH;z 18.770 VvV 19.230 Vv
19y 10 kHz 18.922 19,078 Vv
9V 100 Hz 18,922V 18.07e v
200 V Ronge
18V 100 Hz 18,66 V 19.44 V -
19y 100 kH:z 16,62 V 21.38V
190 v 20 kHz 187,70 v 192,30V
190V 10 kHz 189.22 V 190.78 v
260 V Range
200V 10 kHz 196.6 V 2044V
200V 60 kHz 176.0V 2240V -

*The maximum 107 Volt-Hertz
Product

T,




Tust Tust Limlt Tust Nesult
7
Chmmeter Accuracy
200 1) Ronye
19.00 1) - 18.881) 19,121 . S
100.00 0 - 99.821 10,1810 e e
190.00 1 189.761) 190.261 — e
2 kil Ronge
1900 kil L1896 kf) 1904 ki) S
1,0000 ki) .9994 ki 1.0006 ki) — —
1.9000 ki) 1.8491 ki) 1.9009 ki) e —
20 kil Range .
1,900 k} 1,898 kI 1.902 ki) e [
10.000 ki 9.996 ki 10,004 ki) e e
19.000 kI 18.993 ki) 19.007 kN e .
200 kf! Range
19,00 ki) 18,98 ki} 19.02 ki} . -
100.00 ki) 99,96 ki) 100.04 ki) o . _
190,00 k) 189,93 ki) 190.07 kR et
2000 ki) Range
190.0 ki 189,94 ki) 190.2 kf} SR
1000.0 ki) 999.6 kN 1000.6 ki e
1900.0 ki 1899.1 k) 1900.9 ki I }
20 M1 Ronge :
1.800 M1 1.904 M) 1,896 Mi) e .
10,000 M1} 9.084 M1 10.016 M1} e
|
AC Normal Mode Rejectian L
= 28 count

peak-to-peok
display variance

-




Tost

Test Limit

Tost Ruselt

0C Voltmelar Accuriacy

20 mV Range
11.900 mV
+ 10.000 mV
t 19,000 mV

200 mV Range
+19.00 mv
- 100.00 mV
- 190.00 inV

2 V Range
-.1900 V
¢+ 1,0000 V
¢+ 1,.9000 Vv

20 V Range
+1.900V
-10.000V
-19.000 V

200 V Ronge
-19,00 vV
+100.00 Vv
t 190.00 V

350 V Range
-100.0V
+ 300.0 V

- 1,889 mV
+ 9,985 mv
+ 18.980 mV

t18.97 mv
-989.94 mv
- 189.90 my

-,1898 VvV
+,89696 v
+1.8993 V

+1.898V
-9.496 vV
-18.993V

-18.98 v
+99.96 v
+189.93V

-99.9V
+299.BV

- 1,91t mv
+ 10,016 mv
+19.020 mV

t 19.03mv
- 100.06 my
- 190,10 mV

- 1902V
+ 1.0004 V
+1.9007 vV

v 1,902V
10,004 V
-19.007 V

- 19,02V
F10Q 04 V
+ 190,07 v

~ 1001 ¥V
+ 300.2V

Ly
—

d .




WARNING

These servicing instructions are for use by trained
service personnel only, To avoid electrical shock,
el nor perforn any servicig inless yon are trainea
1o do so.
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Modle] MG6TA Adfustments

SECTION VI
ADJUSTMENTS

6-1, INTRODUCTION.

6-2, This seation presents the adjusiment procedures yequired to bring the Lopzing
Muhunerer to peah performance when repalrs hase been made, These ndjustments may be
regubred 11 performunee testing or a service process fidicates so, I any diffivulifes oceur,
refer 1o the troubleshooting information w Seetfon VHE Replacement of Tactory seleetesd
(**padded”) components Iy discussed in Section Vill abo.

NOTE

Allow 10 10 1S minnies for the Logging Multimerer 1o thermafly
stahilize after using a soldering fron, flux remaover, or freon on the
A9 Apalop Boared,

6-3, ADJUSTMENT INTERVAL,

64, A complete adjustment is advised every 6 months 1o ensire proper instrument ealibra-
tion,

6.5. ADJUSTMENT SEQUENCE,

6-6. "The adjusiment procedures are presented in a logieal sequence that will minimize in-
teruction between adjusiments, Alihough the performance tests might indicate tha only ot
ar two adjustments are needed, we reconmend tiat you stat at the beginning und do all of
the adjustments in the order in which they are given,

6-7. ECUIPMENT REQUIRED.

6-8. Tuble 6-1 lists the recommended equipment for performing the compleie set ol ad-
Justments on the Lopging Multimerer, Eguipment that meets or exeeeds the requibred
charweteristies ghven in the table may be substituted for the recommended models,

6-8. ADJUSTMENT AND JUMPER TEST POINT LOCATIONS.

6-10, All oFthe adjustments and corresponding Jumper test poims (with the exception of the
Power-Drop Voltage adjustment) can be eastly loented on the adfustment shiekl, The shield
physically covers the AY Apalog Board and is aecessed by removing the bottom cover of the
Logging Multimeter. The Power-Drop Voltage Adjustiment and test points are loented on
the A3 10 and Timing Board and are aecessed by remaving the top cover of the Logping
Multimeter,




Adjustments Model BI67A

Table 6.1, Rocommunded Adjustmant Equipmant, .
Instrumant Type Renuirud Charncturistics Rocommemiod Mordal
Digritad Volt/Ohmmetar [ DC Velts; 1Y, 10V and 100V range p- 34606A

Accurocy: £ 0.04%
Input Resistance: 10 M)
Ohms: 20 ki)

Accurocy: ¢+ 0.07"%

AC Calibrator Frequoncy: 20 Hz to 100 kHz hp- TABA
Qutput: 1 mV 10 100 V
Accuracy {(mid band); » 0.1%

DC Stondord Qutpul; 1 mV 1o 1000 V -hp- 7408
Accurncy: » 0.02%
Electronic Counter Frequency: 6O and GO Hz -hp- B300A/BE302A
Accuracy; £ 0.01%
Resistor Ducnde Box 111, 101}, 1001}, 1ki, 10k}, 100x1) Generol Radio
and 1 MM steps Motiel GR 1433-H

Accuracy: +0,006%

G-11, SAFETY CONSIOERATIONS,

6-12, This seetion contains warnings and cantfons that must be Jollowed Tor your proteciion
and 1o avold damage 1o the Instrument, .

1 WARNING I

Muaintenance described herein is performed with power supplied to
the instrienient, and protective covers removed, Stich mintenance
should tie perfornied only hy service trained persmiel who are
aware of the hazards involved (for example, fire and clecrrical

shack),

Da not allow the exposed areay of the probes or feads yon wse 1o
contaer the adfustment shield when connecred 10 a jumper e
point ax it may result in damage to the instrinment,

6:13, ' +7 V SUPPLY ADJUSTMENT,
' . Set the DVM o the DCV function, autorange,

b, Conneet the DVM from JMY02 () 10 the Channel 3 LOW input werminal () and
select Channel 3. Al other channels shoukd be deselected, 0

¢ Adjust R917 Tor n DVM reading between + 6,950V and + 7,010V,

6-2




Mode) M07A Adfustimenns

614, 2 INPUT ZERD ADJUSTMENT,

9 NOTE

This adfustment ceroes DC affsets and iy not effective for
AC offser inherent 1o the fogging Multimerer,

a, Bet the Logging Molthimeter to the DCV funetion, 20V range,

b, Short the inpwt to Channel 3 and select Chiannel 3,

¢, Set the DVM o the DCY Tunction, awtorange,

. Conneet the DVM from JM200 (4 ) to the Channel 3 LOW iaput terminal,

; e, Adjust R220 for a DVM reading between 0,100 mV and + 0,100 mV.

6-15. '3 POST AMP ZEROD ADJUSTMENT,
iaoSet the Logging Multhneter wo the DCV function, 20V mnge,
L b. Short the put 1o Chanpel 3 and seleat Channel 3,
¢ Set the DVM to the DCV Tunction, mnorange,
0 . Conneet the DVM Trom IMIOO ) 1o the Channel 3 LOW input terminal,

¢, Adjust R3O Tor a DVM reading berween 0,300 mVoand + 0,200 mV,

6-16, '+’ 180,00 ks ADJUSTMENT.
o Set the Logeing Multimeter 1o the k& function, nutorange,
b, Set the Decade Resistor Bos to 190 k€ and connect i 1o the Chanpnel 3 input,
¢ Seleet Channel 3.

d, Adjust REI6 for a Logging Multimeter reading between 189,99 K und 19001 ki)

6-17. 5 10,00 MG ADJUSTMENT,

a. Set the Logging Multimeter to the kf) function, autorange,

b, Set the Decade Resistor box to 10 M and connect Rt to the Chapiel 3 input, (Use
shielded test leads, with shield connected to the Channel 3 1O inpu. Keep the shield con-
nected 10 LOW on the Decade Resistor Bos),

. ¢ Select Channel 3.
do Adjust R602 for n Logeing Multimeter reading between 9,998 M and 10,002 M),

6-3




Adjustments Model J6TA

G-10. &' 19,000 V = ADJUSTMENT.

me Sel the Logging Mulibmerer w the DCY function, mtorange,
by Ser the DC STANDARD 10 19,500 V and conneet it to the Channel 3 input,
¢ Seleet Channel 3,
Ao Adjust RS0 Tor o Logging Multimerer reading o 19,000 V,
19,000 V =5 COARSE ADJUSTMENT

HEUS00, €500, or thelr associted componems have been replaced, adfustment 7 may be
beyond the range of RS2, I this happens, proceed s follows;

i Remove the adjusiment shield,

b Ser R502 fully counter clockwise,

¢ Rephice jumpers JMSOO thrn JMS05 i previously clipped out,

d. Set the Logping Mnttimcllbr 10 the DCV functfon, autorange,

e Set the DCSTANDARD o 19,000 V and connect it 1o the Channel 3 input,

I, Seleet Channel 3, : '

g Record the Logping Muhimeter reading, R = (or press MAN PRINT o
print ft). '

h, Rerer to Table 5:2 10 decide which combination of jumpers (JM500 thri JNS0S)
should be elipped out, Based on the reading in Step g, clip those JUMPLERS,

o Replace the adjustment shield,

j» Complete adjushment 6 by ndjusting R502 for o Logeing Multimeter reading of
19,000 Vv,

6-13, "7 1/10 SCALE AC ADJUSTMENT 1,800 V 400 Hz.

NOTES L

On some earlfer instriments this acdjusiment and those following

may be marked '8 through 12" on the adjustment shield, In

this cose, adjustment 7 should be skipped, Newer instruments

have only adjustmenss v through 00 marked on the ‘
adjustment shivld.

0-4
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Model J467A

Tahle 6.2, 16,000V =

Coerse Adjustment,

.’\Li]ll\!lnunl\

JM 50 Ji bl

Rewding From Step 54 o Rending from Siep G o3 o
1900 B 15 Nbb o 00agao0 YAINE - e VD 1 0 9 0 0 0
16 U0L . H - Y2010 00006 V248 - 1)) 1 0 6 0O O 3
VIOV - - V2 O4B 0 0oy Yy u VIR - R 1500 100 0 10
17008 - - 12 a6s a0 o0 g1 TH QO - 0 - 150N V0 0 0 1 )
V206G - B VF O ¢ 00100 1BO4) - H - TR0/3 V00 1 a0
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Juimper aul ogaen

1 ke peadogy e Step g s 82780, the ponper canfiginatan swouled be

ML L

LoSet the Logeipg Mullimeter 1o the ACV Junction, 2V range,

b, Set the AC Calibrator to EYO000 V at 400 FHz and cobmect it 1o the Channel 3 inpa.

r.

3

, Seleet Channel 3,

Adjustments g

shicld in place,

. Adjust R403 for o Logeing Multimerer reading between LEYE Vand FY02 V,

NOTE

thr 00 st he made with the adjusiment

6-5
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Adjustmenty

6-6

g s s g e L
< T

6-20, @ FULL-SCALE AC AGJUSTMENT 18,000 V 400 Ha
i Change the output voltage of the AC CALIBRATOR 1o 19,0000 V al 400 Hp.
b, Adjust RAO7 tor o Logging Multhnerer reading between ERYIS YV and 19,002 V,

¢ Return to adjustment 7 and recheck the 1710 scale puin, Repem 7 apd g it
eCEaNIry.

G:21, ‘9 FULL SCALE AC ADJUSTMENT 1.8000 V 20 kHz
i et the Logging Multimeter 10 the ACV function, 2 V vange,

b Serthe ACCALIBRATOR 1o 1,80000 Ve 20 k2 eand conmevt it o the Channel 3 in-
put.

¢oseleet Channel 3,
{
do Adjust C209 Tor o Logeing Multimeter reading berween 1LEYS Voand 19008 V.
6-22, {lof AC HIGH FREQUENCY ADJUSTMENT 190.00 mV 100 kHz.

w Set the Loseing Multimeter to the ACY Tunction, 200 mV range,

b, Set the ACCALIBRATOR 10, 190000 V ar 100 kH 2z and connect it o the Chanm 4 Y in-
pul.,

¢ Seleet Channel 3,

dv Using a pop-metnllie tuning tuol, adjust C301 for a Logging Multimerer reading bet-
ween 18995 mV oand 190,05 mV,

(.23, :l-; FULL SCALE AC ADJUSTMENT 18.000 V 20 kHz.
i, Set the Logging I\Inllilm;lcr o the ACY function, 20V range,

b, Set the AC (‘:\Lllilh\'llk)!{ 1o 19 00000 Vit 20 KEHE and comect ibto the Channel Y in-
pui, \
¢ Seleet Channel 3, %
|

i
Lo Adjust R203 Tor o Lopging Multhmeter reading between 18,995 Voan 19,005 V,

-

524 2 POWER-DROP VOLTAGE ADJUSTMENT 4.83 V.

|

i, Set the DVM 1o the DOV function, autorange.

b, Connect the DVM hclwc-I nopin 3 (+ lead, + 5V test point) and pin 5 (- lead, Vg
st point) of the power supply[mnncclur on A3, Refer to Figure 6-1,

¢, Adjust AJR6 fora DVM!rending between 4,82 V and 4,84 V,
|

Model MW6TA
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S —— RO i _ _ . S
| e

Adjusinienis

NOTE

Anomearrectly weldfisied [Jr)!l‘('l‘»r/l'r)j) referonee il citise con-
Ly (ierrupts to the provessor, rosiftng in hang-up ad o
Mank ispliy,

+
4,83V

- 5V | Vg TR
[T “‘””“’“ s lele),
T e T ™ T

P/0 A3
HEIA-BD (03467--66503}

B e

~R102-

Figure G6-1, Power-Drop Adjustment Test Points,
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Muodel JGTA Replacenble Parts

® SECTION VI
REPLACEABLE PARTS
7:1, INTRODUCTION,

7.2, This section contuins information Tor ordering replacement parts, Table 7-3 Jists parts
i niphnmmerie order af their reference designators and indicares the deseription, -hp- Part
Number of ench part together with any applicable notes, and provides the tollowing:

n. Total quantity used in the instrument (Qty column), The total quanthry of o parl s
piven the First time the part number appears,

b, Description of the part. (See 1t ol nbbrevintions in Table 7-1.)

e Typien) manufacturer of the part by a five-digit code, (See Table 7-2 Tor list of manufac-
nurers,

A, Manutoctorer's part number,

7-3. Miseellaneous panis are Hsted in Table 7-3 following their respective assemblies.
Genera) miseelluneous assemblies and parts are Jisted a1 the conclusion ol Table 7.3,

“ 7-4, ORDERING INFORMATION,

7.5, To obiain replacement parts, address arder or inguiry to your loenl Hewlew-Packart
Sales and Service Offiee, (Refur to the rear of this manua) for o 1ist of office loeations. ) Jden-
Iy ports by thelr bewlert-Packard part numbers, Include instrumens model and serial
numbers.

7.6, NON.LISTED PARTS.
7-7. To obwin o purt that §s not listed, include:

@, Instrument nrodel nmber,

b Instrwment serf! sumber,

¢ Deseription of the part,

d. Function and location ol the part,

7-0. PARTS CHANGES,

7-9. Companents which have beep changed are so marked by one ol three symbals, A A
with no subseript indicates the component Hsted is the preterred replacement for an eirlier
camponent, A A with o tetter subseript (A ) inaieates o change which is esplained in n pote

. at the bottom of 1} ¢ puge or on the approprimte schemamtic, A 3 with a pumber subseript
(o) incicates the reicted change is discussed in backdating (Sectfon IX), The number of the
subseript refers to the nmmber of the change in backduting,

7-1




Repliceable Payis

Table 7.1, Standard Ahbrevintions,
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EXCHANGE ASSEMBLIES,

T-10, The thermad printer assembly i o non Teld-repairable item, 1o sersieing procedme
sesulis o osospected printer assembly malfunction, this stefer-exchange pachoge should be
remaved and sent to the pearest <hp- Sales and Service Office for seplacement, Tape o copy
ol the faulty print onto the nssembly and Inelude o Mol desertption of printer symproms, A

printer nssembly removal procedure §s outlined in Section VI, SERVICE,
AP EXCHANGE ASSEMBLY

7-12. SUBSTITUTE PARTS,

(13467-6450)

7-13 The 2ero ol resistors located on the digital assemblies may be substitured by suftable
fengths of AWG 20 wive i replacement becomes necessiry and the actual part s pot re-

quired,

Tahle 7.2, Code List O Manutacturers,
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Mode] 3467A

Taoble 7.3, Roplecoshle Parts,

Replaceable Parts
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Replaceable Parts Model 3467A

Tahle 7.3, Roplocanhle Parts (Cont'd),

Roforonce HP Part Mir .
EGr i
Dasignation Numbhar Qy Desarlption Codo Mfr Part Numbor
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Model J467A

Tohlo 7.3, Replogeahle Parts (Cont'd),

Replacenble Parts
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Replaceable Parts

Table 7.3, Replaceahle Parts {Cont'd),

Moadel 3467A
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Model 3467A Replaceable Parts

Table 7-3. Replaceabie Parts {Gont'd),

Humrhlmn HP Part Mir
’ Dasignation Numbar Qty Duscription Codo Mir Part Numher
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Replaceable Parts Mode] 3467A

Tahle 7-3, Replacenhle Parts (Cont'd),
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Figme 7-1. Explodoed View, Miscelloneous Parts,




MP3 1} —y, 57
VY

AJOY ——nt

ey MPaGH

ISR REAR PANE' AREA

Figure 7-1, Exploded View, Miscellencous Parts (Cont'd),




Mudel 3M67A Replacenble i)

5 ./'\!l'l

tJJ

- —rn

’/’\

A AP
*r,

.._f»-;;,z»»'ft,;-,v'
o .///:/

AN UHAY SR AKEA

N -

Figure 7-1. Explodod View, Miscellaneous Parts {Cont'd),

~1
33
~3
.
[
[£)



Muodel BIHTA

8:1, INTRODUCTION,

-2, 1 his section ol the manual contains information on selecting the inte pally sel featires
of the Topping Multimeter (°C or 28 temperaure unlis and P TEXT' or BDATA"Y
chirneter arfentinfon) oy well us information and diagrims required Tor service.

SECTION VIl
SERVICE

8.3, INTERNAL SWITCH SELECTIONS,

Bob, The following parngraphs deseribe the switeh locaions and sertings for selecting the
TEMI upits and printer charaeter oriemtaion of the Logging Multimeter, Access is through
the tap cover, Reter to Diagram i further iMistration Bs needed Tor loeating AIST und 82,

8.6, Sulecting °C or °F TEMP Units,

8-6, Temperaure meisurement units are switeh selectialie by AIST This switeh can be sl

1o provide “C or "I units as shown i Feure 841,

°C

CTHE FACEGRY
SELECTED POSITION

°F

$) LOCATLD ON
Ag

Figure B:1. Selecting °C or °F TEMP Units,

Serviee




Sersviee

Muodet 3J67A

B 7. Salocting Pvinter Character Qrisntation,

88, Printer character orfentation is switeh selectable by A3S2. This switeh eon be set 1o e

vide "DATAY wr

TENT™ orientation as shown in Figore 8220 An esplanation of 1he

relative merits of each orientation is given in Section 11, 2 Opernting Instyoctions’,

53 LOCATED ON
Al té%%%j Sl

"THE FACTORY
SELECTED POSIHON

e
3t
2
} 8 1

L33
3
Dt

[ =

1t

TDATAT LXAMPLE CTEX T EXANELL
+1,6793 k@ UM 16295+ ih
+1,6939 ko on  ThG69°"f+
11,6838 k0 J4 <2883°'1+ ¢
+1,6885 @ on z289°I+ tl
ag:ree: 18 gr:eason
+1.6792 ki O 8629°T+ th
+1,6948 ki g% k9 fr €
+1.5988 k@ JY I8389° i+ 2
+1.6883 ki gy T289°I+ ¢t
ga:pa:al [g:B0coP

Figure 8:2, Salecting Printer Gharacter Orientation,
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R-9. THEORY OF OPERATION,
8-10. Should any Mrther understanding of the Logging Multimerer theary of operition be
required, refer to Seetion 1V where theory of operatfon materis) is presented, Theory per-
tining to service B dncluded throughout this seetion where approprinte.
NOTE
The remaining information in this section iy cross-indexed hy the

“Service Information Smomary” near Table 818 and Appendix
A, USubjeet Index” ar the end of this mannad,

8-11, RECCIMMENDED SERVICE EQUIPMENT.

8-12, The equipment listed in Ti ble 8-2 iy recommended for noubleshooting and repairing
the Logeing Multimeter.,

€CAUT10N3

Do not arrenp 1o wse a Logging Multimeter 1o traibieshoot
itself,” Damuage 1o the instriovent may result,

Table 8-2, Recommended Service Equipment,

Equipment Type Uso Recommanied Model

Digitel Voltmeter Powar Supply Troubleshooting ‘hp- 346G6A

Currgnt Trocer Power Supply Troubleshooting ‘hp BATA
Oscilloscope Analog & Digital Troubleshooting
Signat Tracing hp- 1740A

DC Powe: Supply DCV Input Saurce Sign:l Tracing | -hy- 7408

Osciiiotor ACV Input Sautce Signal Tracing | -bp- 746A

Resistor Decade Box | - Ghms Input Source Signal Tracing] G.R. 1433-H
!

8-6

Extender Boards
(Qty of 2)

Conductive Wrist
Bands

Cotton Gloves

Digitel Trouldushooting

Anolog Service

~ Annlog Suivice

Signoture Analyzer "Digital Test"” -hp- BO0AA
Logic Probe Digital Troubleshooting -hp- BABA
Logic Pulser Digital Troubleshooting -hp- BAGA

-hp-60G0-0049
{2 supplied with
instrament}

-hp- Q0870-67300

-hp 8090.0612




Maodel MaTA IV

B-13. ACCESS.

o B- 11, Avcess 1o the Logging Maliimeter internal circnitry is obtained as deseribed here,
AY Analog Board - Remove bottont cover, Board is mounted companent side
tlown,

Al-thru-AS Digital - Remove top cover,

Rourds
AbG-theu-AS Front - Remove edge trim alobe Nont top,
Panel Asse, ibles The Tront paned is hinged and will swing cown after sutfi-

cient Toree §s supplicd down ond Torward on the plastie
pins which hald e panel in place. The AR assembly s
mounted compor gt side downy,

Refor to Schenutic 1 tor ilustrations showing aceess tao these thiree areas,

t WARNING l

o 1O s ned o inernal sheet metal, Do ot service He Logging
Mudtiieter with voltage applicd 1o the **LO wormals,

8-16, THE “ERVICE PROCESS.
8-16. The Logging Mujtimeter senvice process v s ol

Preliminnry Tronbleshooting
o Visual Chechs

o Power Supply Checks
Troubleshaoting
o Sympron Analysis with Self-Tes

o Lault sofation ond Repatdr using Signature Analysis (5SA) For Digital Based Faults and
Conventongl signa! tracing for Apatop Bosed Faolts,

The eatire process may o be peguived B enoogh symptom informarion bs ovailitble on the
‘ instroment o proceed to fuult isolation and cepabr, Fade isodarion below the board Tevel iy
not be required S comvepient method of 2 Board Swapphnge’ esists, Compopent lesel
repair an the mplfonetioning bosrd e ther proceed with minism instriment down time,

Res, A b
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B-17. PAELIMINARY TROUBLESHOQTING.

B8-18, Inspoction,

B-19, Before bepinning an in-depth service procedure, check the Logging Multimeter for
visuab signs of rouble, These nclude burnt or laose components, loose or brohen connee-
tars, and passible shorted or open conductors,

NOTF.

Pay particular atiention 1o switehes, relays, and obwr moving
party.

8:20, Inpot Fusing.

B-21. Both the HI and LOW input iines on each channel are fused to provide added protee-
ton o esternal clrewitry wnd the Logging Multhneter, Loss of measurement ability on a
distinet channel Is indicative of a blown fuse or Fauley relay, Channel Tuses and reliays can he
located on the AY board component loentor and replitced i necessary, Use only Part
Number 3U10-0093 Tuses,

B:22. Intorconnection,

8-23. Check the eablesi A misplaced o soose eable is arypical cavse of improper operation,
Schemiuie Twill help serify the proper bozid imerconnection.

B-24. Service Switchas,

B-25. The 500G Count™ test swhieh A4ST and the **Secondary SA' switeh A251 should
hoth be i the normal o erating position C*RUN'") or the Lopgine Multimeter will not
operite praperky, Use ot these two switehes is deseribed in this seetion, Be sure 10 retirn
them 1o the " RUN' position after the service process s complete,

Symipioms

AAST = No readings above approsinuely 8000 counts
A2S1 - Display blagh

8:2G, Supply Splitting.

8-27, A system ol power supply jumpers and jumper (09) resistors is wsed on the Lo,
Multhimeter anploe and dighal boards as a sersviee aid Tor idemitying Jow resistive paths o
ground (horled 1C°s, e1e.). A eurrent triwer Ghip- 547A) Is o handy pieee of equipment for
loeating the spectiic component ot of those indicared from supply splitting, The schematies
distinguish berween split supplies with prime (') notations,

B-28, Annlog Supply Splicting, The analog poswer supply jumpers wre labeled on the AY

caompanent Jocator on the apron pige ol Schematie 8, A Figure on the senvicing notes page

preceeding Sehematie 1 shows how the abalog supplies are split and disteibuted 1o varfous

campanets, The - 2,6V bins supply can be similarily removed from ASU) by removing cable .
WO-1 and from AYUGO) by remosing JMY02, When the supply retwrns to the vorrect value

the component just removed Trom Bt fs the ease of Joading,

5-8
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8-29, Digital Supply Splitting, The digital power supply jumpers and jumper resistors split
the supplies on each dightad baard, Thedr locations are given by the companent locaors on
the sehemsatie apron pages. Prime () notwions are used to distinguish cerseen sphit supplies
thraughout the schematics,

B-30, Pass ‘Transistors, The digital supply pass tronsistors (Q2 & Q1) e mounted on
chnnds sink shelt e the rear of the Logging Multimeter, The resistance hetween cases teollee
tors) ol these traunsistors shonld be = 08 for proper operation, The resistunee From shell-to-
chitssis should be i open cirenit, The shiell may be removed to necess the transistor suckety
by turnipe the krge white mounting serews Joeated on the rear panel about 1/ turn
counterclockwise,

B-31. USING SELF-TEST TO TROUBLESHOOT,

B 32, The Logeing Multboerer self-test feasure is o convenien method for dingnosing
rrlfunctions through symptoms, The Tour parts of the aperational serifieation can be per-
Formed individually or in combinations. Combinntion tests are continually perfonmed (sean-
nedy i d-1-223 order, We recommend selecting the most approprise test and cyeling the
Sline' switeh, This with comtinvously perform the test, and also verify the proper *ine”
switeh shorting action v the power-nil supply, V.

A-3%, With alittle hnowledpe of the Logging Mulipeter, the results of the seir tes v can pro-
vide o comsiderable number of clues o the nature and cause of hstromest inalfunctions, The
R self=test, the digita) test, By i concentratenble Signature Analysis (SA) test, The test e
seleetively exercise any one ol the Jour Logging Multimeter digital boards wnd nutkes @
powerful and convenient service aid, The »* 800D count’ test is another service aid which iy
viluable for analog caireufiry troubleshooting, Making proper use of these powerful and in-
formathve sersiee fentures, the service process on the Fogging Multimeter becomes
inherently casier.

B-34. Interpreting Self-Test Failures,

8-35, Some mallunctions may couse failures in more than one self-test, T the Tirst pest does
not provide epough cireuitry - dependemt information 1o indicate o particutar board, uy
ather self=tests iy necessery, For esample, o foulty anpunciator causing an incorrect display
i the frone panel west (3) may oot aflect the function and ronge test G5 but wish cause the
chisplay test (1) to fail, sinee off anpuncintors are exercised in self=test I, With no other symip-
tom information, sell-test T woukd be vequired 1o differeminie between some Tromt-panel
and display malfunctions,

8-36, Operating symptows along the lines of inoperative (vs, out of toleranee) channels,
ranges, funetions, pushbutton operations (XY mud, man print, ee) abd/or deviees
(printer, display, groups of pushbuttons, cte) e supply the information required 1o suspect
a paretiewdar board or clrenit,

B-37. Tuble B-3 Jists suspect ehrewitey for failures i each sellstest. Summary intormation i
this table should be considered along with vperating symproms 1o help klentify suspect
boards or cireudts as quichly ay possible, More detabled information is also prosided in this
seetion,

LY
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Toble 8-3. Intmrproting Self-Test Foilures,

Madel BI6TA

Boyins
Tost Falled Prohable Cansas Survica Action Paragraph
SOFTWARE HANG UP -
lnnhility To| CMP Stuckin "READ’ "BOOO Count'” Tust thru
Comparator
Enter Test | syNC Swckm “DiSP” | Troubleshaot AB
“'Display Sconning”’
HOME  Stuck in PRIN” | Prater Control and Printer B 46
HARDWARE
4.83 V Adjustment Check Adjustiment
Creating RO
A2 or A3 Mallunction Bigital Test A2 or A3
Secondaty SA if
necessary
5A2
1 T H2 i Base Troubleshoot A3 "1 Hy
' Time Base®”
Displuy Cantiol Digitin Taest AD Part )
Led Segmuents or Annun Replice Ledis) or Dnverds) B hY
clitors {5 necessary
SA5 |
2 Panter Control Digital Test AL Part 2
Printer Assembly Exchonge AP it necossary B G4
SAG
“Er'' Low Power RAM Digital Tes: A3 “'Low
circuitry Powar Memaory'”
3 SA3 873
"FPY Switches or En-; Replice Switches or En
codur coduer 05 NeCessary
Voltmerer Control Chip Digital Test Ad (Free Rund
4 VMC ond A MD Davices or | Replace A4L1L1, UG, 590
Device Seluction Ui7, U20 ot U211 as
HRCEBSIY
54

R-10
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, : Tus @ 8 B B -
038, Introduction To Thwe Digital Test | 2 3 2 TEST

-39, The Logping Multimeter dighal test §s o coneentvatenble signiture =aalysbs romtine
which can be ved Tor identifying s op any of the fowr digitgl boards and digital wotlier
haard interconnections. The SA routhe opersies on o panticubr board according 1o the
positioniigg of AXSEamd AISE adter or belore eptering dightad test, Depressng ihe 1 151"
front panel pushburron with abl four “*npuis/select” pushbttons deselected (refensed ) will
indthate dighal test, The swareh senrings for 1estiag each board are:

A2 Processor Boord

A3 G and Timing Boord

Ad  Volunetor control Lagic Bood

ADH  Display ond Prnter Controb Board

Hy'a e

*This 15 the baad tested with the foctory
selections of 51 and S22 {U"DATA™ mode amd
uC]-

B0, Lach of these boards s aospecind SA page preceding its schemtic, The ront ot these
pages summarizes the set-ups reguired and bighlighs several “hey”™ sigmtures and-or
voltiges used o reduce the smount of sipnsture gathering requited 1o fovare some ol lune-
tons, The bitehs comain a complere s ol stable signatures for the schemativ, followed vy o
component locitor,

B-41, Additional information on control line, codes, and soltages b osumspsized into tables
on the upron pages of eppropriste schematics, Table 8-1-B Jocated earlier i this section s an
7€ device map which summirises the 1O deviees thutter s and lntehes) by seleet code d-
dress) mnd contents. This table cap be folded ot and refeved 1o throughaot this seetion, The
mretnonie sssmiey i tils table iy whso vseful,

B-42, Procedure, Tae pracedire for using signature analysis on a digitad bowrd is similar for
each ope, A few chiechs on A2 are advised before testing another board, although ser-up in-
formution Is provided with eacl sehematie,

11
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Nedds Coenerad Teelotgne. Seleet the approptiale bowrd, Beginming with the sfpnituies on
the SA page, cheeh other sipmtires, worhing back towands the “soutee™ o the signals,
Coneeprualiy s means tosaetds ront panel switches and the A=) comverter jot i
devices pud chraaits, mnd tosards the processar dita bus for outpu desices il chonits. The
fiest correet " WEYT stppature indivates that 1he uise of the incarrect signatures is it cong-
panent, asather inpur o thar companent, or s eoniposest congeprtoally ewagds the bisbne
canreet sipgnatee, This provides oo startinge poind o sigpatge tracing close (o the palfung
tonige component, Py complere Tists on the hach of the SA pages provide the renstbmng
SRR ures neeesseny fo copserge on e astlunctiontie compuanent,

Nebb Digital sest on A is g free tun esercise on the hoard. The Clack, St and Stop lova
boes e dirlerear i e decived on the Ad boand isetl.

HedBo Ui LY " Sogintures, Onee digital test Iy operaing an the Fogping Muluimetrer,
the signanires hated on el SA poge can be ssed 1o ddentily the malnerioning virewit i,
Che techaique of using REY" signatares is similae Tor aieh sehemiativ.

B-A0. Signature A alysis on A2,

Bed?y Tonbiiy Fo Bnder Testy L he alitiny toenter 2 Digital Fest™ pvggmares tht a liepe pot-
Vet ol AL s Tunctiontog properly, as sedbas pottions ol A3, The cotreet + SV sipmgme s o
st serbbes than the microprovessar bas eitered S IDigicnl Fest™, bs conred i pertons
ing e SA vonttine, Is properdy addiee sing memors CROM st Devices), sond 1hat the RON)
cotent is corrects A Tew sipnad Jies can Bangap the processop it stack i bad e snd
shoubd he cheched alonp with the inenapt lines, Reter to Jible 8-3, @

B-aly Correet ¢ 8Y Signoture, T the o SV sipatiee is vorvect, " Dighul Fest™ is oporve
and v be used tar proubleshaating, The sipnmtres on SAY will serity those compnents
thith ware ot serilied with vie o SV sigpatare, Fhis is advisible o asold the possihiiny o
et ping to A2 fater i service process, Yoo re then reasdy to  Dipitad Fest® ot boads,

B9, Ineovreet £ 5Y Stpnatore, 1 the © SV osimmuane is incersect, sispect tie test set up
s on siprature angndy er Hese, B mey save yon rogblesfiooting time, 1 the set upis cone,
the nedtanciion s divectly inhibiting the MPU Done »stering on pertoiming the SA jontine.

NOII

ARy o enter ather self-teses s indicative of o ey el
SwHCH e stch ot iy fine.

b ehis cuse e e is i hach-op method for pevfonming sigiatuee aplysis o the A2 pravessy
Do,

B-50. Secomdney SA Entry Method, Asecony eniey siethost is prosided on the A2 -

cessar board i e Foro ol 1 and che mierops ssos dia s mill-up tesistons, Sening S)

O UDe USA position rristates the bus vemst burter, The pulk-op resistors establish lagical 1~ ‘
on all the dava bus Tines dorimg e Bus Rewd™ opesstion wloeh is e proper code tor digisal

SMan AL,




Mode i BoTA

S50, Secondiary SA s convenient method Toy differemtinting berween front-pisel inp
Chrenitey mallunctions and hernel maltunetions telock, MPL, ROM address decadine, el
ROMSE the 4 5V sipnature con stll not e obtained thyough secondary SA, o hernel
madfupcion exisis, IE it can e abtaine | the palfunction s most Tihely assaciated with the
cirenitey required to reid the proper CHIF byie from the froos panel switches,

S-8200 e cGhireh ™ Signanvees obtained  through secondiny signatore amabysis - sl

*Oliteh’™ onee o secomd due 1o the RES pulbse from AL 10 sou preter, this pliteh con be

eliminated by jumpering UST () 10 ¢ SV efter swatching 51 1o the A" posttion, 1E e
COMPU appears 1o be 2ose’ when this iy done, tomose the jumper motiestatily,

NOTI

Jomtpor this Jine oy witer switeliing ST or several signatires sy
appear incorrect,

S8 Frone-DPaned Inpone Malfiction, Onee Secondiry SA Is operationdl the temaining A2
components cin be cheched, The only remaining cause ol primary SA Sathoe is in the naily
Feam the Tunction and rapge ssitches 1o thee data bos (CHE device or stuch node),

S-S540 Kernel Malfuncrion, Tncocreet Primary and Secondiry SA ¢ 5V signatures are in-
dicitive of aomaster clack, MPG, ROM address decading, or ROM madlfupction. A con-
tinuous interrapt cotd abo cause this, Chip - apping cowdd be tried (MPU & ROMSHor the
following pointers may Lielp bolate the problens

Master Clock ENtd (UF C38)) shoukd be o square wave with = 2.0V high and
< OBV lony a4 M2,

Inderropt Lines TR LY G3) shouded be = 2.0V high and RES should be 2 LoV

high.

ML Enable (UL (37)) should be a | MHZ2 square wave, High 2 20V
and Tow =< 4V Each phase shoukd be 500 ns + 25 s Jo
SYINCLTY, '

Valid Memory Address (UL (5) should be high for Tulling edge
ul ennble, sime voltases.

B-55. 4 the sbove coneditions are correct, ground HALT, UL 2), and the RES, Ul ¢0) to
- 5V

Bus Available, UET), shoald e 2 2,.3¥ high (not used but vou can Jieek i),
Valid Memory Address, U1 (5), should be = 4V low,

WWL UL, should be 2 2.4V hiah,

Dt bus, UT (26-33), should sri-state,

Aslaleens bus, UT(9-20,22-25 - should contain nest iddress ndetenminnie).

8 56, 1 these e withons are siisfied, use e VMA, R/W, and address bus conditions ro
troubleshoot the ROM 170 deviee and daga bus addiess decading eirenitry iR the UALT
Jomper as necessary to ger i good address For caeening the ROM decoding eireuitry,

Servive
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8-14

Mode!l MaTA

t wm H
8-57. Display Tes 1 . 3 1

-
TEST

B-58, Puss, The Lopping Multimeter has passed rhis test if' it successtully alternates berween
all LED segments and anpuaciations on (4 seconds) itnd no LED sepments snd annoneiators
on (2 seconds). Things to cheek for are:

a, No missing segments or annunciators
b, Consistent intensity

¢, No unusual display flicker

d, Proper alterpation times

B-59, Fuil, The Logging Multimeter has failed to pass this test if it does not suceessfully
alternate between all led sepments and anpunciators on, and no LED segments and annun-
clators on, at 4 and 2 second intervals respeetively, Things which indieate this are;

w. Nodisplay at all

b, Missing segments or annunciators
¢, Inconsistent intensity

d, Exces: display flicker

¢, Improper alternation times

8-60, 1 Hz Time-Base Malfuncrions, A3, The display test times alternate with the TSEC
signal generated by the | Hz Time Base cirenitry on A3, Lack of & display or of praper alter-
natfons in the display test may indicate a 1 H2 Time Base malfunetion, An electronic counter
or scope can be used to troubleshoot this cireuit by schematic,

8-61, Signature Analysis on A5 Part 1. A display test Dailure generally iy indicative of a
Display Control (P/Q AS5) or Display (A6) probl .1, Operating symptoms and other self-test
results will usually inajeate suspect components to begin with, Digital testing on Schematje §
begins by checking the signatures and voltages on SAS.

: HE = ¥ B -
8-62. Printer Test, | 2 3 4 TEST

t-63. Pass. The Logging Multimeter has passed this test if it successfully prints the
character set in a manner similar o Figure 8-3 Thingsto check for are:

a, Consistent Line Lepgth

b. Consistent Line Spacing

. Consistent Intensity

d, Presenceof alldots

¢. Correct Home Positioning (Jeft hand wall)

NOTE

The Logging Multimeter makes a slight amount of noise under
normal operating conditions, This is natural,

Rev. A
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B-0:f, Fuil. The Logging Multhueter has failed to pass this test i1 01 does not suecessiully

medBRACCFOL
P4=% OVYMk+
0123456739,

"DATA™ Mode

104307 2AP W
“HMAAD o-+2
*68495hEC]8

"TEXT" Mode

Figure 8-3. Printar Tost Passes,

print the character set, Things which indieate this are:

i, Noprintat all
b. Inconsistent Line Length
¢ Ineonsistent bnrensity

d, Absence ol Doty
¢, bncarrect or Missing Characters

8-65. Signatwre Analysis On AS Part 1], A printer test taflure §s generally indicative of &
Printer Control (770 A5) or Printer (AP) problem. Operating symptoms apd ather self-1est
reswlts will usually indicite suspect components to begin with, Digital testing on Schematic 6

begins by checking the signatures und volinges on SA6,

§-00, Changing The Print Intensity Resistor. Qver a long period of time, the Logging
Muliimeter printer intensity may deerease slightly, This can be compensated for by ineres-
ing ther salie of the pring intensity resistor, Ry, on the printer assembly to obiain an “aceep-

table™ printintensity,

I an accoprable’ print intensity cannet he ob*ained, refer 1o the

NOTE

Jollowing “Exchanging Your Printer Assembiv discussion,

Sepvive
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Figure B:4, Changing The Print Intensity Resistor,
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867, Exchanging Yonr Printer Jssembly. A maltunctioning thermal printer assembly may
be exchanged through your Jocal Hewlen-Packard Sales and Service Office, The repackag-
ing Tor shipment Information in Section 11 esplains how 1o packnge your Logping
Multimeter or Printer Assembly und what information to include to guarantee the quickest
possible torn-around, Be sure 1o include n copy of the printer test results or anather printed
sample. The exchange assembly bs part humber 03467-69501

8-68. The thermal printer assembly may be removed Tor exchinge withow saerificing the
Jisplay capabilitfes of the instrument. Inthis way you may contibue using the Logging
Multimeter throughout the exchange process. Figure 8-5 shows the disconnection points and
chassis mounting serew loeations for removing the printer assembly, Access is through the
lotd-down front panel, Refer to 1 for an fllusteation of fromt panel necess ard printer
assembly interconnections.

PR TR UL R S
o L e

e

R-16

Figure B:5, Remaving The Printer Assembly,

feavTioRy

Newer printers tse plastic mowniing studs (vs. captive metal in-
serish Do not over tighten (3 inch-pounds maximen torgue) or
eariape may result,

B-69. After removing the printer assembly, short ALIP pin 20 (HOME) 10 AP pin 4
(DGD). This I necessary 1o allow the Logging Multimeter to operate in the absenee of the
printer.

870, Miseelluncons Printer Replacement Pares. I aaddition o the print intensity tesistor,
several other miseellancous parts are availuble for the Logeing Multimeter printer assembly,
The replaceable parts list in Section VI contains the complere st of these,

Rev, A
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. | - N -
B:71. Memory Anil Front Panel Tost | 2 : A TEST,

8-72, Pass, The Logging Multimeter has passed this test i1 the displays resulting from selee-
g every front punel pushbution one i time, and in possible combinations, are corredt,
Figure 8-6 shows the correct displayy Tor this test without combinations, The display Tor
possible pushbutton combinations showd be the logical *OR"™ of the dividual displays,
(oes not apply to momentiry switeh combinitions). An *FP* display is indicative of a1
patssed low poser memo., test,

NOTE

If you are going throngh individheal 1ests, he sure to do the display
test hefore this one since the display i useed here,

B-73, Full, The Logping Multimerer has failed 1o pass this test i the displays resulting from
selecting the front panel pushbuttons (excluding line switeh) are not correct, An “Er”
display is abwo indicative ol a west taflure,

8-74. 1 Hz Time Base Malfuncrions. A taalty timer and some **Display Test™ fatlures are
indieative ol I Hz time base madfunction,

8-75. Power Up/Down Timing Malfuncrions, Improper turn-on or insufticient (acking)
retention are indicative of a power up/Zdown timing malfunction.

8-76. Signetire Analysis on A3 A Front panel test Tailure is penerlly indicative of it switch
(AT or AB), 1/0 (P70 A5), or low-power RAM problem. An **Er display in this test is an
Indigation of « low-power RAM addressing or read/write problem, Operating symproms
iind other self-test results will wsunlly indicate suspeetcomponents to begin with, Complete
digital testing on Schemitie 3 begins by checking the " KEY" siznatures and/or voltages on
SAL

| SN B
8-77. Function And Range Test 1 7 3 4 TIIE-ST.

8-78. Puss. The Logging Multimecer has passed this tese i the printed (and displayed) result

shows proper ranging on each fun-tion as the result in Fipure 8-7 does, Things to cheek for
ure: '

4. All functions are represented in proper order
b. Proper ranges for each function are vepresented

NOTE

Printing may be suppressed by selecting the blue Y pushbutton.

Suervice

8-17



Service

Start-

PUSH-TO-SELECT PUSHBUTTONS

Peshhutton Annunciators
SEC
=" I)C
MIN
B °F
x3
my
%6
] v
x40
il
Eﬂﬂ ki)
HOLD

L] Wat
D

ENT

Leave Selected
for Momentaries

MOMENTARY CONTACT PUSHBUTTONS
Annuncintors

Pushbutton

PAPER
ADV

i

MAN
PRINT

1

W, 0
1M

2,4

1.4

3.4 lignore

1,2,4

1.2,3

4,2

A% , 1,

- 1,3

dB,2,3

1&2)

2

-End

8-18
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Figure 8-6. Memory And Front Panel Test Passes (No Combinations).
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Figure 8.7, Function And Bange Test Pasres,

B-79, Annlog Serviee With 'The “8006 Count™ Test, A passed function and range test
generadly indicates that the volumeter control ¢hip (ASUT) iy accepting function and rnpe
information and correctly trunsferring data to the wicroprocessor, This wheins that range,
Anetion, or reading operating symptoms most likely result from an Analog Board (AY) pro-
blem. The **BO00 Cowm Test™ iy uselul for troubleshooting the anatop bourd,

8-80. 8000 Count™ Testing On A9, The *8000 Covnt Fest’ uses the rust-up clock sipnal
to establish a fixed rup-down interval in place of the comparator transition from the analog
board. This requires that bo comparator transition is received rom A%, which can be ac-
complished by cither:

o Applying an input exceeding 8000 counts
b, Opening (removing) Ad R104, a 08 resistor

The fixed 8000 count cinses the voltmeter control ¢hip to set consistent messtrement inter-
vals independent of range and function, Troubleshoating can then take place by applyving an
appropriate inpo and using this to signal trace through the gain processing and A-to-1) cir-
cuitry, Measurement cyele timing remains constant throughout all ranges and Functions
tested,

S-81, Selecting the 8000 Counr® Tesr, To select this 1est, ser A4S into the * ST posi-
tion as Shown heres

TQP

SR IA LG

8-19
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Ohms function troubleshooting is easiest when the foput is left open-circuited to provide the

> 8000 count inpul, o

NOTL

The "S000 Count "’ 1est actnally produces a display of = 7600 in
the 200 $) range. This is due 1o the initiel 4 @ of resistance suh-
rracted from each riun-down count 1o compensare for neminal fiise
resistance.  Afso, stored aoffsers can affect the value actually
dispdayed up to 2 200 counts during the 8000 Couni'' test, Keep
in mined thet the exact dispday is arbitrary as fong as the analog cir-
caitry is praperly exercised,

NOTL

A satwrared ampldifier in the signal parh can cause the fack of a
comparator transition o the Volimeter Control Logic Section. 1/
the 8000 Cowmt ™ test passes e o blank display appears when
ALNTis inthe ""RUN' position, suspect A9U200, Usth), UGth) or
vaent, Seleering the ~ V' function (el clipping SN on in-
strimeits with serials mumbers 182100235 amd belowy will
climinare AU aned U300 from the signal path,

Froubleshooting the DC and AC voltage functjons iy casiest when Ad RIOJ i opened, sa
that input voltages less than 8000 counts can be used,

8-82. Amnlog Troubleshaoting Alds, The A page preceeding Schematic | eontiins several
Aeares wnd tables usefu) for signal trncing on AY The Hpwes and tables summarise stape
gains, contigurations, reliy closures, control lines, and codes, and key test point soltages for
the Logging Multimeter functions, rapges, and channel selections.

8-83, Referenve designators have been assigned on the analog board aecording to cirenitry
funetions, Table 8-4 lists the reference designator series used In each major analop board cir-
euit,

Table 8-4. A9 Reference Deslgnator Assignments,

Sories Where Used

000's | Input Scanner and Function Switching Circuntry
100's | Ohms Current Saurce Circuitry

200°'s | Input Amplifier Circuitry

300's | Post Amplifier Circuitry

400's | AC Converter Circuitry

b00's + BV Reference Supply Circuitry

600's | Integrator, Stope Amplifier, & Comparator Circontry
70Q's | Auto Zero Circuitry

BOOQ's | 20 mV and 200 mV DCV Switching Circuitry
900's | Anplog Supply Circuitry

8-84. Analop Servicing Hints, Here wre a few Bints pertaining o troubleshooting analog-
refated malfunctions:

B-20
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8-85. Power Supplies. The -2,6V supply is dependent on the <7V supply which is dependent
. on the + 7V supply. A mallunction or excessive loading on one will affect the others aceord-
ingly.

886, ACY Function, Zero input readings up to 50 32 coumts are possible and normal, This
Is due to the inherent nonlinearity of the AC converter below 9% of full-seale, 1T greater,
check 20 mV, 20 kHe accuraey, I the neeuracy is not within spectfication a complete adjust-
ment sequence is advised, Inability to adjust back into specification Is indicarive of & faulty
AC converter, Udid),

8-87. OHMS Function. Application of excessive input voltages may cause damage 1o
diodes or overvoltage protection components or input amplitier. A general procedure for
troubleshooting each area is:

Diode Protecrion — with 1 kS input, 2 ki) range,

Lift eathode of CR200 and CR203 and anode of CR201 and cheek tor
IV oar U LO™ test pad, 1 present, one or more of these protection
diodes should be replaced,

Over Volrage Protecrion - with 1 k) input, 2 k) range:

Cheek the DC bins fevels of the components. Pay particular atentfon 1o
R232, The voltages on the schematie apply to this input and range.

o Inpur Amplifier -
Clip JM200 and jumper a 1 kS resistor from input F 1o JM200 (Input
Amp side), Set 1o 2 K& range. The voltage at IM200 (Goput Amp side)

should be -1V, This procedure bypasses K8, K9, and the Overvelinge
Protection cireuit,

8-88, Nuoive Isolation (Generaf). Noise problems are among the most dilficulr to solve when
troubleshooting. Some points 1o remember when searching Tor poise sources are:

@, 1t can be generated in early amplifier stages (Le., input amp) but appear only after
amplification, i

b. FET's, diodes, zener divdes and other high impedance components can be sources of
noise, along with resistors,

¢. Defective filter capacitors in power supplies and decoupling capacitors can cause noise
problems.,

d, Noise can be temperature sensitive,
¢, Noise naty be external to the instrument (Le., transinductance in eables, ground loops),
. {. Shielding may not be in place,

g, The 60 Hez power line can generate poise,

Rev, A 5-2
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he Feedback cirenliry may be the source ol nulse,

i, Cold solder connections on grounds muy cause naise,

j. Corroded hardware can ciuse noise, particuluely mechanical ground connections,
k. Reluy malfuncnons can ¢ouse poise,

I, Input protection cireuitry can also be i'source ol poise.

8-89, Noise Isolation (Specific). 17 more than one function is poisy, the DOV pobse shotrtd
be tound Fest. Miny times DC noise wili ulso show up in ACV or ML

. Check al) anmlog supplies for signs ol noise,

b, Cheek the + 5V reference supply an test pad ** + SR™ for signs ol noise,
¢ Input amp, U260, may get nolsy,

do Integrator, LGUO, is & tow polse component but moy eventually get nofsy,

B-90. Fuil, the Logging Mulibneter has failed to poss test 4 8 the printed Gind displuyed;
result does not show proper ranging on each funetion, Things which indicate this ar ~

. No print at ol

b. Functions are missing

¢ Proper ranges 2re missing
. Improper ranges

B-01. Sipnature Anuslysis ou Ad, A function and rappe test failure is generally indicative of
n Volunerer Control Logie (A4) problem, specitically the Yolimeter Control Chip (AdLUI),
VMC (A4U16 & D7) and YMD (A4U20) devices, device select decader (ASU21), - OSNC
generting circuitry. Operating symptoms and other self-test results will usoally indicate
suspect components to begin with, Digital testing on Schematie 4 by accomplished with the
ahd of the Free Run exerclse performed by digital test with Ad selected. This esercise con-
nects the QSC skenal, a 20kH2 cloek, to the Voltmeter Contral Chip, A4UL, The resulting
measurement interval timing establishes chunging data throughout the A4 Board, Several
stible signatures (particularly on the Voltmeter control Chip) can he obtained by using the
HRZ signnl oy a clock and the AZL line as a star/stop signal. Set-up information and
signatures are summarized on the SA4 A4UL should be thoroughly checked even H the
+ 5V signatire on this board s correet,

892, Incorrect SAS -+ SV Sienatnre, An incorrect ¢ 5V sipnature is indicative of o faulty
test set-up or aomalfunction in the path between the HRZ clock and the start/stop signal.
The most likely component 1o suspecet is the Voltmeter Control Chip, A4UL, i ihe OSC
signal appears correct (10 kHz).

8-03. R206°/RZ207°* PAD CRITERIA.

These resistors zero the Input Amplitier in the 2V DCV range,




AMuodel 346TA Senice
NOTE

Roplacing R2I06* aned R207% is only requeired (f the lipur Hyhrid,
L2201, iy replaced.

i, Cycde the DINLE switch (“OFEF and then " ON'") 1o reset any stored ofTsets,
b Set the Pogging Muliimeter 1o the DCY Tunction, 2V range,
¢ Short the input 1o Chapnel 3 and select Channel 3.

do 10 ihe reading iy ,0000V, you're done, I not, remove R206* and R207* and note the
reacing with them remaoved, o,

- R

FOR PRINTED READING

L. _

D. Refer to Table 8-5 1o seleet the new pad salues for R2006* wd R207%,

Tahle 8-6, R206* Anmd R207" Pad Values,

Bisplay Rending R206* R207% | -hp- Port Nember
2 + .0002 93.1k OPEN n698-4525
+ 0001 187k OPEN 06980077
.0001 OPEN 187k 0698-0077

= .,0002 OPEN 93.1k | 0698-4025

6:-84. R4* PAD CRITERIA, =2

B-95. This resistor trims the non-inverting mode pain of the inpue ampliticr on the 20y
and 200 mV de ranges 10 within required calibration aecuraey, Adding R4* subject 1o the
following pad criterin is recommended on earlier unjes,

NOTE

Replacing Rt * is only required if the Inpur Hvbrid, A9UXN, iy
replaced ar after servicing the Input Amplifior section,

it Cyele the LINE switeh (“OFE" and then *ON") to reset any stored offsels,
b, Set the Logging Multimerer 1o the de V function, 200 mV range,

¢, Short the input to Channel 3 and seleet Channel 3,

do Zero Chasmel 3 with the gV, Q 2ero pushbutton,

Rev, A 823
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¢, et the de standard trecommend -hp- Maodel 7401) 10, 19000 V,
. Remove the short on Channel 3 and conneet the de tandard.

g, Note the Logging Muliimeter reading .,
r 7

FOR PRINTED READING
(. -

h. Refer to Table 8-6 1o seleet the new pad value for R4*,

Tuble B-6, R4* Pad Values,

Display Ronding R4 Jips Part Numbor
+ 190.03 0 8160-3376
+ 190,02 499 0698-4123
t 190.01 1.00K 0767-0280
t 120,00 1.60 K 0767-0427
+ 189.99 2.00 K 07567-0283
+ 180.98 2,49 K 0698-4436
v 189,97 3.01 K 07670273

LU aomew pad vilue was required for R4, 00 will be necessary to perform adjustment
v the 19,000 V757 adjustment, Refer to Paragraph 6-18 in Seetion VI,

8-24  Rev. A
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NOTES
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NOTES
I, BOWD signatires are key signatures.
2. Hynhenated signotires have alternating values,
3. Signatures in paronthesis 1) are olitained in secondaty SA.
o Forahtinn thes yigqevatire, remiove Qe mstiaent's papet sapyly

5. To obtamn this sighature the "STER pushhutton must have heen
the fast momeitary contict pushbuttan pressed.

+BV Slgnatese - ANPG

Lutatiun Kignatute Lucation Slgnaturn
U3 MY
N . 1 | oaue
12 M2c 1| Al
4 | ro9p
Ul b} uFLl
21 ubon 6 | 9P20
1| o 1| carr
b | Cabr i B
61 romy 1o | Pagn
o | o 1| hon
o | Tare 12 | onan
1| word 13| Bak
v2 | mHob L ACH
16 | 9ne7
U1p ‘
1| aean w7
4 | urb J [ Ao
CakF A [ 0aub
12 | 1aFn 6] 3041
13| mos J | Wie)
8 { ANCS
10 | oogp
12 | e2pF
13 | 2004

SAbD

-8)



| R
- _— - - -
- - . e . - - - . - . e -

oS 2 —
] Q - - - — - - - - - - - - —— e h—r - — -
\/ v x‘,‘\ll!;[l‘l'-::',ll:'f.;'_'l," BEnt o A_ﬁJ:‘:-r.n L L NN PO S PR A T e oo AT L CTOTTRL met b g Rk ve ABl et oo - -
I ' 1 1 'r P [ ' — T ’ LA : ‘__I‘ CHREY fek ) ‘ o
” olb 6 owe 1 ;rus , [ TR L ue
.’ag'l “"’"""l i I i i R ’ i 4 i b ! LN 1
¥ } " N Vi z..l' }
] l [y ' [
1 Wi ' N | ’ .!.‘[ } . - " , T Y . ' ) Lk " i e | e *
‘ d1d v VIA N ° N - ! FITF P LH v rity » !
! | | l ul | up " R ) T : M-
'r‘ ; I I P 1 R ' ‘hy [N T TN R Ty : PYE e YL .
1} T I ! o, Ly ' o SN - e e N Den . - )
' uit { b | I NI ! N Bl 'r:.' ) .' : ) r ) ) B YO Ve ‘ ‘
o4 arpemepipmar ey [y o T L | : ' L i
| . QO O 10wy 100K T 0 4K 0K ED b 10X o WD AR 4y B 0D A .__,.-_‘ R M | JariiRbehe ' B o ! T "
" J VECLE UL e etk ! i Gkt ) R N , Vo : ‘ I '
13 ‘ | £ (] : : e PR T . i
| l ] LI ey b s ¢
e wo 3] bl 6L N b "'"!»,-”}w e Mo o
- 117 CD A ad) §) a) 6N dN) Eann TR AREELY iR | X : i
I ’ . SR 969 1) ¢) TRV YT TN A R . .
' e K . ' v L :
-l " ) n B 2 N ' e ' SL AR
parton A ' * i ’ H ' ! e . . .r .".'i‘. - . @
L} ' ' ' ) to ’.
<) ' Lo ” .
AS . 1 ._...I.'_..___._'.-_._. ¢t n [ pRfte ko : . .
_ . i : . e 3 . v
0346/ 66505 VaLIA- 1OAL S hna ] TR {] P I . |
n{ V R ' [P ' 1 "-;.-» L] th s ' h - ]
o RO ] ' : ' LI 1 ' e ]
Ct Vl'v_ ; ‘W e 4 . ¥ -.u‘ o Vi ‘,v..
A - Processar & Power Bus M- HO & Control Bus ' 0o SR T £ N N P ' Fre : ) :
T T4 A D Foontoo AOETGA TV L y ' it [ M
2 D2 D3 2 DIG nooSEG T ; ' : e D e , -t ' ~ = —
L 4 oo » i s
3D ¢ DB 3omaGs ¢CoslGo ' ; T s . i ‘
k1 4G §] ¥ 4 D )] 5](;“ R ol nt, L o . TR TR ) ! ! ! Al Al A AL Al A! Al —— . et , — -t
5 D50 X 051 N D1e : ) . , - ' ' D,, L .. . 0 . Vo, L LI ' \\__:_\\ \ __'-__\\ \__.:_\\ '\___«_\ \ _\V-L
652 FooDsy no DIGEH PO e o, ' ‘ [ : ’ L\ V. \ \ - A\
7 N v" M {'):,P ; DI1CH " '_]l(lh i L '\.; , . N ) iy N [ I el - . ' ., r n ” -} —_—t 0o ) erati 1]
A TR J HD1G) b Ea ' R o (e ) . : ' : '
9. Kk {TOKT 9 WD Ko OHEV -nr T LR : Ab Ap AL AL AR e SO AR
10 Pl L 5YNC 10 BRK Y e B . A ‘ St e et P T Tt e
1K/ Mo ERS 15 HG Mg | ! e v TN - {
17 By N BY I I 1 N hid ] i } e L0 ! n ! ‘ ; ] ] l ] ]
Y ) . ! har N ) ' *t - e r
13 e v p 10 H2 PN o I ; nido B
by TN Y 14 VA B vss - T - , T i ,| W " ? Ab AL AL AL AL AL
1 OGD 5 0G0 s 5 TOM [_D . [ ) ) [ D e ’ " - e e e
) | ' . — - . ; . [ o . re
1 1 ) ’ !
AG | r ’ [T S T A ] ] [}
03467-66506 N e - . |
REV A S L1l B [> D ; ce -
) i X L » L"“ ' . ' T N i - ' M AR
| .t 3 » » * : . ) '
= e o DI = SR |
AL UL L = : T '
l '5l gﬁ. l iR vio ni bz 52! 9 : ‘ ¢ '[> '[> o
. _;'__ L) L1 ] o R ' . ' . ;v H : o
J Eﬁ.. .. .. ms Di4 Lin pre o i h | ' ' . I :
N T S B B I S PR . ' [) D. ‘ e BT ‘
Q. psi n.s: nsa u..-t osb 0 e o ' ' ) A
" I b 4 .t . . R . N
v i : | D3 l D3 P | o
NGTA- 106C i 3 .. . ‘ ‘ _
“”"l" | v : ‘Ij ’ IL[>”' F * [ : Loy ]
1 . | ~ ]
il .
" P PN e 1
..v.,._ . D D: R +a 0 PR TP
| : : . L !
l ;l ) .l v LN . 16 * :
) ] I
I, > | | h
t I H- (LR} |‘_-| rhlbl|-"—"ll‘|| - - o .= - == =T "= == T - - == == T - - = - - == -t - - - T - .= T
R ) L

Figure 8-10, Display Control, P/Q AS, A6,
Reve A 8-51/8-52




Mode) H6TA

Siynoture Analysis On The AB Boord, Part 2,
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NOTES
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SECTION IX
MANUAL CHANGES

8-, INTRODBUCTION,

2.2, This section contains intosmation requited 1o adiapt this asanual 1o instaments
ptslaetured beture the printing dire indicated on the title page. This manual apyies o all
fstroments mmnninctured 1o this dute.

9.3, Backdating intormanon s been identified inthio oaal using the 3 symbals, This
syinhology conlanms to the fallowing conventiig

Ay Whae N A Nambe

This syl denotes i change which i o deseribed o the page where the syin-
bal is, 1t s used Ton changes such as added, deteted, or moditied pants wineh coukd
ileet servicing procedutes on the instewment and therefore requires information
broken down by instomment seriad members, including any servicing concerns, The
descnption appenes inthis section,

Ap Whae A Al

I his syibol denores achiapgee which i deseribed on the page where the ssmbol s,
Iy wsead For chianpes such as ot pher o sédar number chanpes thin will no
penerally attect a seevice procedare an'l need not be brohen down by instrmnent
serhil nnmber, these dumge are oot deseribed in this section.

God, To use the indormation iy this seckion, begin with the ftest dhange and progiess to the
eathiest chanpe tha applies 1o the serial number ol your insttumen o Invorporate those
clianges which apply,

A Change Nomber b Lo dnstrument seriad numbers T82EASH and beiows,

Page 6-4, Faragraph 6-19, Adjusoment 7, The adjusteng <hieldndeniifies this
adjustment as 5 ond s an estaneous tiod-uedbwdjostent gumber 7 e
nore the pankings on the shicld and jomp to the sdjastiment newhed 5

Page B-41, Fipgure 8-12, A3 Compeonent Lociutor, Al is a REVISION B s.onbly,
The only ditterence is thar CR7 apd CRE are mounted off-the-hord op testpuaints.

3 A Change Number TAL For instruments wath seriad nimbers IR2TAUN2IS and below,
ATCT was inerensed i vidue o turiher tileer fine ghicches, ATCTY was addaed 1o dedin
the 5V supply ten on o aflow AU o turn-on properly, A9C2E2 was added 1o
help prevent K82 Tunction oscilladons which can canse 20 M ocange errars (several
counts hiph),

Rev, A

9.1



Manual Chagpes

Page 7-3, Table 7.3, Add 1o panis st

Dusignator

AICY

hp- Part Na.

0160 0163

Delete trom parts lise:

Dusignator

AICT
A1CT13
AQC212

Bp- Part No.

0160 0161
01800197
0110 3847

Duscription

001 ;¢ 200 V

Hascription

01, 7200V
22020V
Q1 p HOoV

Muodel BIn7 A

Quanity

]

Duantity

i
1
1

Page 8-33, Figore 8-30, Sehematic 1, Modity this schematic by delenmg AYC 212,

Puge K03, Figure 8-17, Sehematie 8, Madify this schamatic by deleting AYCT  and

climping AYCT from SH o 001 g,

Ay Change Number 2, For isstrument serial mumbers IB2EA-00236 and below.

Pape 7-3, Tahle 7-3 Add to paets lise:

Dusignatar

A9
A9C I
ADCI0Y
AS4T0

A9R214
AIR4A00
ASRAQI
AYRA02
AGRA0A
£APAGH
VIR410
AGRA ' b
L GRAN6

ALQ
ATOCH
AT0PY
AT1OR]
A1QUAQU
‘ AL QUGOO

4.2 Reo A

hp- Part No.

03467 66509

0160-205H
0160 2065
1200 0007

06498 4638
2100 0bHO
2698 4486
0683 1066
0683 10bY
06498 4484
0698 44806
0698 U442
0694-04-42

Q346726509
03467 66510

0160 2611
12000678
0767 0280
T826 0421
1826 0ObG

Duscription

Analag Board U1 st Varsiond
Ol 100V

a1, 100V

SKT 16 Pin

Resistor F 3748 G
Rusistor Var 600k
Hesistor F 24 9k 01
Roesistor F 1M 0B 1 4W
flusistor F IM 0D 1 W
Rosistor F 24 98 0
Rewsistor F 24 98 Q1
Hesistar F 10K .01
Resistor F 10k Q1

PC Donra

AC Converter Board
Tpi

Sachket

1 26W

AC Canvuarter

IC 741 QP Amp

Duans

—_— ot et - — _—— — —

ity




Model 367 A

Delete Trom pin s dist;

Busignmtor

MCY
AICT13

A9CH
A9CA03
AQCHO!

AYCRAO
ADRA®

ADRA04
ADRA10

AQU400
AJUGO0

hp- Part Re,

01800197
0160 0161

Q1C0 3847
Q160 46103

0160 3847
1902 3002

8150 3376
0698 4123
0767 0280
0767 0427
0767 0283
06948 4436
0'e7? 0273
0767 0401
0757 Q401

1826 0421
1826 0013

Duseription

1. 1p 10V
Oy 200V

01, 5OV
1, FV
01 60V

Oinde Z2onr 237V
Padding List

0

4499 Q)
10,0 .0
1600 .01
2000 01
2480 01
Joi1o .01
gk .01

Resister F 100 .01

AC Convurter
IC 741 OP AMP

Manual Change

Nunntity

|
!

Puge 8-23/3-24, Parapraph 8-94, R4 is not loaded on these umts, soiumper is used,
Adding Ra* o carlivr units sulyject to the pad eriterin on these pages s recominended
to equalize calibration accuraoy on the 200mV nd 200 mV sanges with respect o the
ather ranges (oput Amplitier s cperated poncinverting an the lowest (wo doe ¥

ringes).

Pape 8-, Figure 810, AY Component Locitor & Sehematie T The AC convernien is
mounted o i sepaie board on these instraneents, The Ac Converter Boasd plhigs
into s DI jack which repliaces AYUO00 The part ndber Jor this boaad s
OBI07-66510. To backdine the manual:

Res. A
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Manuil Changes Muadel M67A

o Revise the AY component locator to retleet the 0367-6650% corponent kiyout:

ston /\/ PR
Rnn ) > B L '
| J A =

. ’ \
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Muodel 367A

2, Revise AY on Schematic 1 and refer 1o this schematde tor A0, the AC Converter Board,
(S NeLessiry:

- - - - - - - [ - ——

-
v A9 , ARALOG DCABY LML T 100
'
)
g — e e e :
. Bty e e L
Ao Ll
T Ses o
' . sy WAL “r
! i 0 o i
\ e o - y oo e BACE
H | “ . . Y oo ‘
[
e B
! . RO Saag e
" . N R
rr . —— v
. .
.I ! » LI
! .
Ly v [T *
+ . ‘ Gde b
[ - o,
LR R vedor
| ' o +
| | ' T
| T
'
+ ’
Wt l
1o by T f + —
aar LA » PR 4 (IR
' f ; “k , l RETR WA HACE
! B . I Jor Jo u 1A
o - B A S CT S T SN
L} - - e b .
‘ .
i -
e j (o
ST A CAE 3%
Ce
WA 2
t P e
m
g
- - . - e - - - - -
Myta 0t
P
NOTE

The zern-input-condition reading on these units
may he up to 100 counts tapproximate) rather than
the 50 count: (approximare} in later wnits. Tere,
again, this o an invalid reading (< 9% of full-scale)
and showld e jg-ored,

NOTE
If an ofder 49 board ((03467-66509) needs reprace-

ment, the newer version mmay he used (03467-66511)
1o substitnte poth the A9 and the A0 hoards,
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“$CAUTION t

vyvyvvvvvv

'Allll.lh A

~The ch c-Ac Ad unlmnnt 19,000\1 .
400H: and 110" Scaje AC. Adjpnmlm'-
1,8V 40QHZ are fwo. ‘adjustments which
re }mmln}cd. Adjusting one Will chang
he ather, Since the Full-Scele adjustment.
s the mout densitive, time can be saved by
adjusting this ffrat, Thas-[s, on. the sdjust-
ment pmcco'uu {printad :fn h cfd} do tep

2 vy .-
.Jmeqo 10 _soz unw
-H\.e. SRR SRR

LR Inmumam
; sulr.

<.T!

2 18, The Lugglng Multlmam

cesnory; provided that sulfic
struments with sapis) prefix 25)
censojy |PjN 5081:0860), For ve S
tha English accessary {PIN £081.0060), Addidanal lnfnrmltlon on’ -
rack maum!ng Is pfovlded with the sccessory, - - Lo T

'CAU"ON-IEJ S ,

- Your fnsrrummr may have eiiher morﬂé or anlfsh R
" hardware, 00 KOT intermix the different hardware or - -
2 damage to the instrument’s frame and cabinef ynay . .
L rasult, For Instruments with with serfal prefix 2513.

. . and sbove, use metric rack mounting | hardwars, a5 |

Jisted above. For Instruments with serial prafix 1821

" and below, use English rack mounting hardware slso -~ .
. a8 listed above. Contact yaur Iacll HP Offfc- ff more . |

: fnfarmnrfon !s rmdnd. c -~

lndn ll. hr-ﬂpl !»tl. Cmnua the pmguph to thl lollowina. _ ":
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ant roar support Is avallakle, Forin-
3 shd above, use the metrc sc-
rial prefix 1821 and halow, use -

TPV VFFRVY

ATV . “)‘ P
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\,‘

PRIV R ,;\ . - [ BETEEAN
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| wozoamry | v {rrame,
: S iFwM-ImriHl!leow)
P gl E8 HARDWARE .
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SRR B I Umrmws R
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. S ~ Under OTHER HARDWARE
| osrs9am | 4 Besam iFront Frame Bcrews)
-vvvvvvvvr e , R thﬂﬂ?ﬁﬂllﬁﬂlﬂdmnl

CAUTION lﬁ

A.‘hk;AAAAA; Tl

Yo ‘Ins  have. ) ‘
.‘hl;dw.m. DO NOT.4:wrmix.the different haidware or

to mfnlrmmmm ‘-ywlr Follow. the cau-
ﬂam!q;tho menual tmrpomln 10 the dif srent kard-
wmi Con{;:; your jocal HP, Office Jf i re frfom
n iz nes :

nﬁu ”Rle‘ oUnuﬁg,Kit
1,37 to the following,

fRack Mou
{For Be) ll Pmlu 1821 and below,,
] Pnllx 2513 and ‘shave,
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